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Federal Emergency Management Agency 
Washington, D.C. 20472 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Denny Barney 
Chairman, Maricopa County Board of Supervisors 
301 West Jefferson Street, lOth Floor 
Phoenix, AZ 85003 

Dear Mr. Barney: 

June 3, 2014 

IN REPLY REFER TO: 
Case No.: 14-09-0164R 
Community Name: Maricopa County, AZ 
Community No. : 040037 

We are providing our comments with the enclosed Conditional Letter of Map Revision (CLOMR) on a proposed 
project within your community that, if constructed as proposed, could revise the effective Flood Insurance Study report 
and Flood Insurance Rate Map for your community. 

If you have any questions regarding the floodplain management regulations for your community, the National Flood 
Insurance Program (NFIP) in general, or technical questions regarding this CLOMR, please contact the Director, 
Mitigation Division of the Federal Emergency Management Agency (FEMA) Regional Office in Oakland, California, 
at (51 0) 627-7175, or the FEMA Map Information eXchange (FMIX) toll free at 1-877-336-2627 
(1-877-FEMA MAP). Additional information about the NFIP is available on our website at http://www.fema.gov/nfip . 

Sincerely, 

Luis Rodriguez, P.E ., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 

List of Enclosures: 

Conditional Letter of Map Revision Comment Document 

cc: The Honorable Greg Stanton 
Mayor, City of Phoenix 

Mr. Timothy S. Phillips, P.E. 
Chief Engineer and General Manager 
Maricopa County 

Ms. Melody Moss 
City ofPhoenix 

Ms. Sarah Smedley, P.E. 
Project Manager 
AZTEC Engineering 
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CONDITIONAL LETTER OF MAP REVISION 

COMMENT DOCUMENT 

~nMMI ' PROJECT n~c:, 'IIUN BASIS OF \...ui'IDI TluNAL REQUEST 

FILL I HYDRAI IIIC ANALYSIS 

Maricopa Cou nty NEW TOPOGRAPHIC DATA 

Arizona FLOODWAY 

COMMUNITY 
{Unincorporated A reas) 

COMMUNITY NO.; 040037 

iAvenida Rio Salado I Broadway Road 
APPROXIMATE LATITUDE & LONGITUDI · 33.407, -1 12.139 

IDENTIFIER SOURCE: Precision Mapping Streets DATUM: NAD 83 

AFFECTED MAP PANELS 

TYPE: FIRM• NO.: 040 13C2195L DATE: October 16, 2013 • FIRM- Flood Insurance Rate Map 

FLOODING SOURCE(S) AND REACH DESCRIPTION 

I River- from approximately 1, 950 feet downstream of South 51 st Avenue to approximately 2,310 feet downstream of South 19th Avenue 

PROPOSED PROJECT DESCRIPTION 

Flooding Source Proposed Project Location of Proposed Project 

Salt River Fill Placement Along the south bank from just upstream of 51st Avenue to just downstream 
of 31st Avenue 

SUMMARY OF IMPACTS TO FLOOD HAZARD DATA 

"l<.vdi;,,. Source Effect ive Flooding Proposed Flooding Increases Decreases 

Salt River ZoneAE ZoneAE Yes Yes 

ZoneAE Zone A Yes Yes 
BFE• BFE Yes Yes 

Floodway Floodway Yes Yes 

• BFEs Base ( 1 -,..,~~ .. ,-Q, ,UQ '~"Q"""I Flood t: levations 

COMMENT 

This document provides the Federal Emergency Management Agency's (FEMA's) comment regarding a request for a CLOMR for the project described above. 
!This document is not a final detenmination; it only provides our comment on the proposed project in relation to the flood hazard information shown on the effective 
National Flood Insurance Program (NFIP) map. We reviewed the submitted data and the data used to prepare the effective flood hazard information for your 
!community and detenmined that the proposed project meets the minimum floodplain management cri teria of the NFIP. Your community is responsible for 

~ ~~~~ty . 
all floodplain development and for ensuring tha t all penmits required by Federal or State/Commonwealth law have been rece ived. State/Commonwealth, 

community officia ls, based on their knowledge of local conditions and in the interest of safety, may set higher standards for construction in the Special 
!Flood Area (SFHA), the area subject to inundation by the base flood . If the State/Commonwealth, county, or community has adopted more restrictive or 
o..u"'l''""" ' '~'v" floodplain management criteria , these criteria take precedence over the minimum NFIP criteria . 

This comment is based on the flood data presently available. If you have any questions about this document. please contact the FEMA Map Information eXchange (FMIX) toll 
free at 1-877-336-2627 (1 -877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street. Alexandria, VA 22304. Additionallnfonmation about 
Jhe NFI P is available on the FEMA website at http://www.fema.aov/businessl fio. 

k '' - · ~) 
L/ 

Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202. BKR.14090164R.H20 104 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

OTHER COMMUNITIES AFFECTED BY THIS CONDITIONAL REQUEST 

CID Number: 040051 Name: City of Phoenix, Arizona 

AFFECTED MAP PANELS 

TYPE: FIRM" NO. : 0401 3C2195L DATE: October 16,2013 

TYPE: FI RM" NO.: 04013C2215L DATE: October 16, 2013 

I CLOMR-APP 

!This comment is based on the ftood data presently available. If you have any questions about this document, please contact the FEMA Map Information eXchange (FMIX) toll 
I tree at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street , Alexandria, VA 22304. Additional Information about 

NF" ;, ""''"'" oo ., FEMA ~b<ilo ol http,,...,. tom~) 

'---"' Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202. BKR.14090164R.H20 104 
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CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION 

To determine the changes in flood hazards that will be caused by the proposed project, we compared the hydraulic modeling reflecting the proposed 
project (referred to as the proposed conditions model) to the hydraulic modeling used to prepare the Flood Insurance Study (FIS) (referred to as the 
effective model). If the effective model does not provide enough detail to evaluate the effects of the proposed project, an existing conditions model must 
be developed to provide this detail. This existing conditions model is then compared to the effective model and the proposed conditions model to 
differentiate the increases or decreases in flood hazards caused by more detailed modeling from the increases or decreases in flood hazards that will be 
caused by the proposed project. 

The table below shows the changes in the BFEs: 

BFE Comparison Table 

Flooding Source: Salt River BFE Change (feet) Location of maximum change 

Existing vs. Maximum increase None N/A 

• Effective Maximum decrease 4.3 Approximately 2,690 feet downstream of35th Avenue 

Proposed vs. Maximum increase 0.1 Approximately 4,730 feet upstream of 51st Avenue 

Existing Maximum decrease 0.1 Approximately 2,830 feet downstream of 35th Avenue 

Proposed vs. Maximum increase None N/A 
Effective Maximum decrease 4.3 Approximately 2,690 feet downstream of 35th Avenue 

Increases due to the proposed project that exceed those permitted under Paragraphs (c)(lO) or (d)(3) of Section 60.3 of the NFIP regulations must adhere 
to Section 65.12 of the NFIP regulations. With this request, your community has complied with all requirements of Paragraph 65.12(a) of the NFIP 
regulations. Compliance with Paragraph 65.12(b) also is necessary before FEMA can issue a Letter of Map Revision when a community proposes to 
permit encroachments into the effective floodplain/regulatory floodway that will cause BFE increases in excess of those permitted under Paragraph 
60.3( d)(3 )/60.3( c)( I 0). 

NFIP regulations Paragraph 60.3(b)(7) requires communities to ensure that the flood-carrying capacity within the altered or relocated portion of any 
watercourse is maintained. This provision is incorporated into your community's existing floodplain management ordinances; therefore, responsibility 
for maintenance of the altered or relocated watercourse, including any related appurtenances such as bridges, culverts, and other drainage structures, 
rests with your community. We may request that your community submit a description and schedule of maintenance activities necessary to ensure this 
requirement. 

This comment is based on the flood data presently available. If you have any questions about this document. please contact the FEMA Map Information eXchange (FMIX) toll 
free at 1-877-336-2627 (1 -877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street. Alexandria, VA 22304. Additional Information about 
the NFIP is available on the FEMA website at http://www.fema .gov/nfip. 

~ 
' I J '--../ 

• 
Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202.BKR.14090164R.H20 104 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION (CONTINUED) 

DATA REQUIRED FOR FOLLOW-UP LOMR 

I CLOMR-APP 

Upon completion of the project, your community must submit the data listed below and request that we make a final determination on 
revising the effective FIRM and FIS report. If the project is built as proposed and the data below are received, a revision to the FIRM and 
FIS report would be warranted. 

• Fonn I , entitled " Overview & Concurrence Form." Detailed application and certification forms must be used for requesting final 
revisions to the maps. Therefore, when the map revision request for the area covered by this Jetter is submitted, Fonn I must be included. 
If as-built conditions differ from the proposed plans, please submit new forms, which may be accessed at 
http://www.fema.gov/plan/prevent/flun/dl_ mt-2 .sbtm, or annotated cop ies of the previously submitted forms showing the revised 
information. 

• Hydraulic analyses, for as-built conditions, of the base flood and the regulatory floodway, together with a topographic work map showing 
the revised floodplain and flood way boundary delineations. Please ensure that the revised information ties in with the current effective 
information at the downstream and upstream ends of the revised reach . 

• An annotated copy ofthe FIRM, at the scale of the effective FIRM, that shows the revised floodplain and floodway boundary delineations 
shown on the submitted work map and how they tie into the floodplain and floodway boundary delineations shown on the current effective 
FIRM at the downstream and upstream ends of the revised reach 

• As-built plans, certified by a registered professional engineer, of all proposed project element 

• A copy of the public notice distributed by your community, stating its intent to revise the regulatory flood way, or a signed statement by 
your community that it has notified all affected property owners and affected adjacent jurisdictions 

• Documentation of the notification to property owners who will be affected by any widening/shifting of the base floodplain and/or any 
BFE increases along the Salt River 

• Evidence that your community has, prior to approval of the proposed encroachment, adopted floodp_lain management ordinances that 
incorporate the increased BFEs and revised floodway boundary delineations to reflect the post-project conditions, as stated in Paragraph 
65.12(b) 

This comment is based on the fiood data presently available. If you have any questions about th is document, please contact the FEMA Map Information eXchange (FMIX) toll 
free at 1-877-336-2627 (1 -877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304. Additionallnfonnation about 

NFIP is available on the FEMAwebsite at http://www.fema.gov/nfio. 

~~ ( __ j 
Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202.BKR.14090164R.H20 104 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION (CONTINUED) 

I CLOMR-APP 

• A letter stating that your community will adopt and enforce the modified regulatory floodway, OR, if the State/Commonwealth has 
jurisdiction over either the regulatory floodway or its adoption by your community, a copy of your community's letter to the appropriate 
State/Commonwealth agency notifying it of the modification to the regulatory floodway and a copy of the letter from that agency stating its 
approval of the modification 

• FEMA's fee schedule for reviewing and processing requests for conditional and final modifications to published flood information and 
maps may be accessed at http: //www.fema.gov/planlprevent/fhrnlfrm_fees.shtm. The fee at the time of the map revision submittal must be 
received before we can begin processing the request. Payment of this fee can be made through a check or money order, made payable in 
U.S. funds to the National Flood Insurance Program, or by credit card (Visa or MasterCard only). Please forward the payment, along with 
the revision application, to the following address : 

LOMC Clearinghouse 
847 South Pickett Street 
Alexandria, VA 22304 

After receiving appropriate documentation to show that the project has been completed, FEMA will initiate a revision to the FIRM and FIS 
report. Because the flood hazard information (i.e., base flood elevations, base flood depths, SFHAs, zone designations, and/or regulatory 
floodways) will change as a result of the project, a 90-day appeal period will be initiated for the revision, during which community officials 
and interested persons may appeal the revised flood hazard information based on scientific or technical data. 

This comment is based on the fiood data presently available. If you have any questions about this document. please contact the FEMA Map Information eXchange (FMIX) loll 
free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse. 847 South Pickett Street, Alexandria. VA 22304. Additional Information about 

NFIP is available on the FEMA website at http://www.fema.gov/nfip. 

~~~ 
L j 

Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202.BKR.14090164R.H20 104 
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COMMUNITY REMINDERS 

Federal Emergency Management Agency 
Washington, D.C. 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION (CONTINUED) 

I CLOMR-APP 

We have designated a Consultation Coordination Officer (CCO) to assist your community. The CCO will be the primary liaison between 
your community and FEMA. For infonnation regarding your CCO, please contact: 

Mr. JeffLusk 
Acting Director, Mitigation Division 

Federal Emergency Management Agency, Region IX 
1111 Broadway Street, Suite 1200 

Oakland, CA 94607-4052 
(510) 627-7175 

This comment is based on the fiood data presently available. If you have any questions about this document, please contact the FEMA Map Information eXchange (FMIX) toll 
free at 1-877-336-2627 (1 -877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304. Additionallnfonmation about 
the NFIP is available on the FEMA website at http://www.fema.gov/nfip. 

~~") 
~--./ 

Luis Rodriguez, P.E , Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202.BKR.14090164R.H20 104 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Greg Stanton 
Mayor, City of Phoenix 
200 West Washington Street, 11th floor 
Phoenix, AZ 85003 

Dear Mayor Stanton: 

June 3, 2014 

IN REPLY REFER TO: 
Case No.: 14-09-0164R 
Community Name: City of Phoenix, AZ 
Community No.: 040051 

We are providing our comments with the enclosed Conditional Letter of Map Revision (CLOMR) on a proposed 
project within your community that, if constructed as proposed, could revise the effective Flood Insurance Study report 
and Flood Insurance Rate Map for your community. 

If you have any questions regarding the floodplain management regulations for your community, the National Flood 
Insurance Program (NFIP) in general, or technical questions regarding this CLOMR, please contact the Director, 
Mitigation Division of the Federal Emergency Management Agency (FEMA) Regional Office in Oakland, California, 
at (51 0) 627-7175, or the FEMA Map Information eXchange (FMIX) toll free at 1-877-336-2627 
(1-877-FEMA MAP). Additional information about the NFIP is available on our website at http://www.fema.gov/nfip . 

Sincerely, 

Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 

List of Enclosures: 
Conditional Letter of Map Revision Comment Document 

cc: The Honorable Denny Barney 
Chairman, Maricopa County Board of Supervisors 

Mr. Husan Mushtaq 
Floodplain Administrator 
City of Phoenix 

Ms. Melody Moss 
City of Phoenix 

Ms. Sarah Smedley, P.E. 
Project Manager 
AZTEC Engineering 
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CONDITIONAL LEITER OF MAP REVISION 
COMMENT DOCUMENT 

COMMl NFORMATIO .. DQf'IDI"IC:<=n 

FILL HYDRAULIC ANALYSIS 

City of Phoenix NEW TOPOGRAPHIC DATA 

Maricopa County FLOODWAY 

COMMUNITY 
A rizona 

COM MUNITY NO.: 040051 

IDENTIFIER 1Avenida Rio Salado I Broadway Road 
~· ·~~ ... lATE LATITUDE & LONGITUDE: 33.407, 112.139 
SOl iRC:F· Precision Mapping Streets DATUM : NAD 83 

AFFECTED MAP PANELS 

TYPE: FIRM" NO.: 040 13C2195L DATE: October 16, 2013 FIRM Flood I Rate Map 

TYPE: FIRM' NO.: 04013C2215L DATE: October 16, 2013 

FLOODING SOURCE(S) AND REACH DESCRIPTION 

!Salt River - from approximately 1,950 feet downstream of South 51st Avenue to approximately 2,310 feet downstream of South 19th Avenue 

PROPOSED PROJECT DESCRIPTION 

. ., Source Proposed Project Locat ion of Proposed Project 

Salt River Fill Placement Along the south bank from just upstream of 51st Avenue lo just downstream 
of 31st Avenue 

SUMMARY OF IMPACTS TO FLOOD HAZARD DATA 

Flooding Source Effective Flooding Proposed Flooding Increases Decreases 

Salt River ZoneAE ZoneAE Yes Yes 

Zone AE Zone A Yes Yes 

BFE• BFE Yes Yes 

Floodway Floodway Yes Yes 

• BFEs · Basel "f"' ' ~~· ·a o uoua'""'"a"~/ Flood Elevations 

COMMENT 

I This document provides the Federal Emergency Management Agency's (FEMA's) comment regarding a request for a CLOMR for the project described above. 
!This document is not a final determination; it only provides our comment on the proposed project in re lation to the flood hazard information shown on the effect ive 
National Flood Insurance Program (NFIP) map. We reviewed the submitted data and the data used to prepare the effective flood hazard information for your 
community and determined that the proposed project meets the minimum fl oodplain management criteria of the NFI P. Your community is responsible for 
approving all floodplain development and for ensuring that all perm its required by Federal or State/Commonwealth law have been rece ived. State/Commonwealth, 
county, and community officials , based on their knowledge of local conditions and in the interest of safety. may set higher sta nda rds for construction in the Specia l 
Flood Hazard Area (SFHA), the area subject to inundation by the base flood . If the Stale/Commonwealth, county, or community has adopted more restrictive or 
comprehensive floodplain management criteria , these criteria take precedence over the minimum NFIP cri teria . 

I This comment is based on the flood data presently availab le. If you have any questions about this document, please contact the FEMA Map Information eXchange (FMIX) toll 
~ree at 1-877-336-2627 (1 -877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304. Additional Information about 

NFIP is available on the FEMA website at http:/lwww.fema.oov/business/nfio. 

~~-}J 
'----'"' 

Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202.BKR.14090164R.H20 104 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

OTHER COMMUNITIES AFFECTED BY THIS CONDITIONAL REQUEST 

CID Number: 040037 Name: Maricopa County, Arizona 

AFFECTED MAP PANELS 

TYPE: FIRM' NO.: 04013C2195L DATE: October 16, 2013 

I CLOMR-APP 

I This comment is based on the flood data presently available. If you have any questions about this document, please contact the FEMA Map Information eXchange (FMIX) toll 
at 1-877-336-2627 (1 -877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304. Additional Information about 

NFIP is available on the FEMA website al http://www.fema.Qov/nfip. 

~~) 
(~---

Luis Rodriguez, P.E. , Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administrat ion 132942 PT202.BKR.140901 64R.H20 104 
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Feder al Emergency Management Agency 
Washington, D.C. 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION 

CLOMR-APP 

To determine the changes in flood hazards that will be caused by the proposed project, we compared the hydraulic modeling reflecting the proposed 
project (referred to as the proposed conditions model) to the hydraulic modeling used to prepare the Flood Insurance Study (FIS) (referred to as the 

effective model). If the effective model does not provide enough detail to evaluate the effects of the proposed project, an existing conditions model must 
be developed to provide this detail. This existing conditions model is then compared to the effective model and the proposed conditions model to 

differentiate the increases or decreases in flood hazards caused by more detailed modeling from the increases or decreases in flood hazards that will be 

caused by the proposed project. 

The table below shows the changes in the BFEs: 

Flooding Source: Salt River BFE Change (feet) 

Existing vs. 
Effective 

Proposed vs. 
Existing 

Proposed vs. 
Effective 

Increases due to the proposed project that exceed those permitted under Paragraphs (c)(lO) or (d)(3) of Section 60.3 of the NFIP regulations must adhere 

to Section 65. 12 of the NFIP regulations. With this request, your community has complied with all requirements of Paragraph 65.12(a) of the NFIP 
regulations. Compliance with Paragraph 65.12(b) also is necessary before FEMA can issue a Letter of Map Revision when a community proposes to 
permit encroachments into the effective floodplain/regulatory floodway that will cause BFE increases in excess of those permitted unde r Paragraph 

60.3( d)(3)/60.3( c)( I 0). 

NFIP regulations Paragraph 60.3(b)(7) requires communities to ensure that the flood-carrying capacity within the altered or relocated ponion of any 

watercourse is maintained. This provision is incorporated into your community's existing floodplain management ordinances; therefore, responsibility 
for maintenance of the altered or relocated watercourse, including any related appurtenances such as bridges, culverts, and other drainage structures, 

rests with your community. We may request that your community submit a description and schedule of maintenance activities necessary to ensure this 
requ irement. 

comment is based on the fiood data presently available. If you have any questions about this document, please contact the FEMA Map lnfonnation eXchange (FMIX) toll 
free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304 . AddiUonallnformation about 

the NFIP ;, '""'"' oo •• FEMA ~,_,. •t httptf,,..J•m•~ 

Luis Rodriguez.'P.{, Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202.BKR14090164RH20 1 

---- -------------------------------------------------------------------------~ 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION (CONTINUED) 

DATA REQUIRED FOR FOLLOW-UP LOMR 

I CLOMR-APP 

Upon completion of the project, your community must submit the data listed below and request that we make a fmal determination on 
revising the effective FIRM and FIS report. If the project is built as proposed and the data below are received, a revision to the FIRM and 
FIS report would be warranted. 

• Form I, entitled "Overview & Concurrence Form." Detailed application and certification forms must be used for requesting final 
revisions to the maps. Therefore, when the map revision request for the area covered by this letter is submitted, Form 1 must be included. 
If as-built conditions differ from the proposed plans, please submit new forms, which may be accessed at 
http ://www.fema.gov/plan/prevent/fbm/dl_mt-2.shtm, or annotated copies of the previously submitted forms showing the revised 
information. 

• Hydraulic analyses, for as-built conditions, of the base flood and the regulatory floodway, together with a topographic work map showing 
the revised floodplain and floodway boundary delineations . Please ensure that the revised information ties in with the current effective 
information at the downstream and upstream ends of the revised reach. 

• An annotated copy of the FIRM, at the scale of the effective FIRM, that shows the revised floodplain and floodway boundary delineations 
shown on the submitted work map and how they tie into the floodplain and floodway boundary delineations shown on the current effective 
FIRM at the downstream and upstream ends of the revised reach 

• As-built plans, certified by a registered professional engineer, of all proposed project element 

• A copy of the public notice distributed by your community, stating its intent to revise the regulatory floodway, or a signed statement by 
your community that it has notified all affected property owners and affected adjacent jurisdictions 

• Documentation of the notification to property owners who will be affected by any widening/shifting of the base floodplain and/or any 
BFE increases along the Salt River 

• Evidence that your community has, prior to approval of the proposed encroachment, adopted floodplain management ordinances that 
incorporate the increased BFEs and revised floodway boundary delineations to reflect the post-project conditions, as stated in Paragraph 
65 .12(b) 

I This comment is based on the flood data presently available. If you have any questions about this document, please contact the FEMA Map Information eXchange (FMIX) toll 
a\1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304. Additional Information about 

NFIP is available on the FEMA website at http://www.fema.gov/nfio. 

~0 
Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202.BKR.14090164R.H20 104 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION (CONTINUED) 

I CLOMR-APP 

• A letter stating that your community will adopt and enforce the modified regulatory floodway, OR, if the State/Commonwealth has 
jurisdiction over either the regulatory floodway or its adoption by your community, a copy of your community's letter to the appropriate 
State/Commonwealth agency notifying it of the modification to the regulatory floodway and a copy of the letter from that agency stating its 
approval of the modification 

• FEMA's fee schedule for reviewing and processing requests for conditional and fmal modifications to published flood information and 
maps may be accessed at http://www.fema.gov/plan/prevent/fhm/fim_fees .shtm. The fee at the time of the map revision submittal must be 
received before we can begin processing the request. Payment of this fee can be made through a check or money order, made payable in 
U.S. funds to the National Flood Insurance Program, or by credit card (Visa or MasterCard only). Please forward the payment, along with 
the revision application, to the following address: 

LOMC Clearinghouse 
847 South Pickett Street 
Alexandria, VA 22304 

After receiving appropriate documentation to show that the project has been completed, FEMA will initiate a revision to the FIRM and FIS 
report. Because the flood hazard information (i.e., base flood elevations, base flood depths, SFHAs, zone designations, and/or regulatory 
floodways) will change as a result of the project, a 90-day appeal period will be initiated for the revision, during which community officials 
and interested persons may appeal the revised flood hazard information based on scientific or technical data. 

This comment is based on the flood data presently available. If you have any questions about this document. please contact the FEMA Map Information eXchange (FMIX) toll 
at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street, Alexandria , VA 22304. Additional Information about 

NFIP is available on the FEMA website at http://www. fema.gov/nfip . 

~- -- -- --

. J~/'/._~· . . .-"/ 
• / ) L_., 

Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal insurance and Mitigation Administration 132942 PT202. BKR.14090164R.H20 104 
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Salt River CLOMR Comments & Responses 

Salt River 

Conditional Letter of Map Revision 

-Review Comments and Responses-

AZTEC reviewed the comments generated from the September 2013 Salt River CLOMR 

submittal and compiled a summary of those comments and AZTEC's responses/actions . 

1. Our review revealed a negative surcharge at Cross Section 211.02 between the natural 

(unencroached) and encroached profiles of the existing and proposed conditions HEC
RAS hydraulic model for the Salt River. Please revise the floodway analysis to eliminate 

all negative surcharges, or explain why this is not necessary. 

o Several attempts were made to try to eliminate the negative surcharge. This was 
not successful and in fact made the encroachments worse in other areas. The 
surcharge is only 0.01 ' and considered negligible. 

2. The base floodplain and floodway topwidths found in the submitted proposed 

conditions HEC-RAS hydraulic analysis for the Salt River do not match the approximate 

base floodplain topwidths shown on the topographic work map entitled, "Floodplain 

Delineation," prepared by AZTEC Engineering, dated September 2013 at the Cross 

Sections listed in the following table. Please make the necessary revisions to ensure 

that the base floodplain topwidths shown on the submitted topographic work maps 

match the topwidths found in the submitted HEC_RAS hydraulic analysis at all Cross 

Sections, or explain why this is not necessary. 

o See table below for responses . 

March 2014 1 AZTEC Engineering 



Salt River CLOMR Comments & Responses 

Original Submittal Revised 

• Cross Fklodway Top Width 
Ftoodplain Top - Floodplain Flood way 

Section 
Width Wid th Width Responses 

M odel Map Model Map Map M ap 

Discrepancy in FP Limits on N side is due to the Cave Creek Confluence which is not included in this model. 

207.27 1047.92 1345 2518 2811 N/A 1047.9 
Limits were not changed in this area. FW modified based on comment. On S side, FP limits take into account a 

highpoint in river which causes divided flow, and limits were not modified. FW will be updated based on 

comment. 

207.34 1811 2998 N/A N/A Discrepancy in FP limits on N side is due to islands outside the FW. limits were not changed in this area. 

207.43 1660.29 3308 N/ A N/A 
Discrepancy in measured FP limits is due to the Cave Creek confluence which is not modeled for this project. 

limits were not changed in this area . 

207.49 1888.8 2082 1888.8 N/ A FP limit revised on 5 side based on comment. 

201.62 1527.81 1851 N/A 1527.8 FW limits revised based on comment. 

207.71 1897.19 2142 N/A 1897 .2 FW limits revised based on comment. 

207.8 2213.06 3487 N/ A 2213.1 
FW limits revised based on comment to match HEC~RAS Model top width. Ho w ever when measured in CAD on 

previous submitta l FW measures'2490', 990' less than reported in comment. 

207.9 3031.34 2918 N/A 303 1.3 FW limits revised based on comment. 

207.99 2678.71 2744 N/A 2678.7 FW limits revised based on comment. 

208.95 1796.52 2068 N/ A 1796.5 FW limits revised based on comment. 

209.69 185757 1737 N/ A 1857.6 FW limits revised based on comment. 

210.07 2494.02 1349 2494 N/ A 
FP limit revised based o n comment . However when measured in CAD o n previous submittal FW measures 

2598', 1249' more than reported in comment. 

No revisions to FP at this section. In t his location the FP sections were not re~cut . We used Tope obtained from 

210.55 2211 3109 N/ A N/A 1999 in this area. We mapped the FP based on the water surface e levations which matched the effective FEMA 

FP. In this area the effective model X~ sections do not match the effective mapping . 

• FW limits revised based on comment. No revisions to FP at this sect ion. In this location the FP sections were 

210.64 2411.4 1502 N/A 2411.4 
not re~cut. We used Topo obtained from 1999 in this area . We mapped the FP based on the water surface 

e levations which ma tched the effective FEMA FP. In this area the effective model X~sections do not match the 

effective mapping . 

No revisions to FP at this section. In th is location the FP sectio ns were not re-cut . We used Tope o btained from 

210.74 2357 2812 N/ A N/ A 1999 in this area. We mapped the FP based on the water surface elevations which matched the effective FEMA 

FP. In this area t he effective model X-sections do not match the effective mapping. 

FW limits revised based on comment . No revisions to FP at this section. In this location the FP sections were 

210.83 2249.58 1324 2457 2857 N/A 2249.6 
not re-cut. We used Topo obtained from 1999 in this area. We mapped the FP based on the water surface 

e levations which matched the e ffective FEMA FP. In this area the effective modfe l X-sectio ns do not match the 

effective mapping. 

FW limits revised based on comment. No revisions to FP at this section. In this location the FP sections were 

210.93 2095.87 1225 N/A 2095.9 
not re-cut . We used Topo obtained from 1999 in this area. We mapped the FP based on the water surface 

elevations which matched the effective FEMA FP. In this area the effective model X~ sections do not match the 

effective mapping . 

FW limits revised based on comment. No revisions to FP at this section. In this location the FP sections were 

211.02 1662.88 1082 1797 2634 N/A 1662.9 
not re~cut. We used Tope obtained from 1999 in this area . We mapped the FP based on the water surface 

e levations whic h matc hed the effective FEMA FP. In this area the effective model X~ sections do not match the 

effective mapping. 

I 
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Salt River CLOMR Comments & Responses 

3. The downstream reach lengths shown in the submitted analysis at Cross Section 209.53, 

209.69, and 207.27 do not match the approximate downstream reach lengths shown on 

the above-referenced topographic work map. Please make the appropriate changes, or 

explain why this is not necessary. 

o Downstream reach lengths for Cross Sections 209.53, 209.69, and 207.27 were 
revised in the hydraulic models. 

4. Please submit an annotated FIRM at the scale ofthe effective FIRM showing the revised 
base floodplain and floodway boundaries delineated on the submitted work map and 

how they tie into the base floodplain and floodway boundaries shown on the effective 

FIRM at the downstream and upstream ends ofthe revised reach. New FIRMs became 

effective for Maricopa County on October 16, 2013. Please revise the annotated FIRMs 
to show the proposed changes on the current effective FIRMs. 

o The annotated FIRMs were revised to show the proposed changes on the current 
effective FIRMs dated October 16, 2013. 

5. Our detailed review revealed increases in Base Flood Elevation (BFE) as a result of the 

proposed project. Please provide evidence that the project meets all requirements of 

Section 65.12 of the NFIP regulations, including but not limited to: documentation of 
individual legal notice to all affected property owners, explaining the effects ofthe 

proposed action on thei r property; certification that no structures are located in areas 

that would be affected by the increases in BFE; and an evaluation of alternatives which 
would not result in base flood elevation increases. 

o There are a few sections where the BFE increased from existing to proposed 
conditions. These areas are contained with the banks of the Salt River and I 
certify that no structures are affected by this slight (0.11'} increase. Letters will 
be sent to the property owners affected. 

6. Our review reveals that Maricopa County is affected by this revision. Please provide 

community acknowledgment in the form of a letter stating that Maricopa County has 

reviewed the revision request and understands the effects of the revision on flooding 

conditions in the community, or Application/Certification Form 1, entitled "Overview & 

Concurrence Form," signed by a community official from Maricopa County. If the area 

shown on the effective Flood Insurance Rate Map panel as within Maricopa County has 

been annexed by the City of Phoenix, please submit documentation of the annexation 
and an official corporate limits map for the City of Phoenix. 

0 

March 2014 

Flood Control District of Maricopa County has reviewed the CLOMR TON and an 
additionai"Overview & Concurrence Form", signed by the District has been 
included. 

3 AZTEC Engineering 



• 

• 

Salt River CLOMR Comments & Responses 

7. If the unincorporated areas of Maricopa County, AZ are being affected by this revision, 
this CLOMR request will be processed by FEMA only after FEMA receives 

documentation from the requestor that demonstrates compliance with the Endangered 

Species Act {ESA} for the affected areas of Maricopa County. The requestor must 

demonstrate ESA compliance by submitting to FEMA either an Incidental Take Permit, 

Incidental Take Statement, "not likely to adversely affect" determination from the 

National Marine Fisheries Service or the US Fish and Wildlife Service (collectively known 
as "the Services"L or an official letter from the Services concurring that the project has 

"No Effect" on listed species or critical habitat. 

If the project is likely to cause jeopardy or adverse modification to species, then FEMA 

may deny the Conditional LOMC request. Please see the enclosed guidance for 

additional information about the ESA and compliance requirements and for responses 
to frequently asked questions. 

March 2014 

o The US Fish and Wildlife Service {USFWS} provided the City of Phoenix with the 
attached guidance entitled Endangered Species Act {ESA} Compliance with 
Section 7 & 9 in accordance with U.S. Fish and Wildlife Service. The guidance 
states that if the conditions below are met, USFWS believes a Letter of Map 
Change will not affect threatened, endangered, or proposes species, nor affect 
their designated or proposed critical habitat and that a "no effect" determination 
is appropriate. Following each condition is an explanation of how the condition is 
being met for the project. 

o The project is located entirely within the limits of the City of Phoenix, as 
depicted in the attached map. 

Although there ore county "islands" in the western portion of the project 
area, the project is located within the outer limits of the City of Phoenix. 

o The Requestor has accessed the Service's Maricopa County species list for 
use as a reference to comply with these conditions. 
The USFWS Maricopa County species list was reviewed by a qualified 
biologist during preparation of the following Biological Evaluation {BE} 
documents completed for the project: 

o An August 28, 2009 BE completed as part of the project 
Environmental Assessment 

o A December 28, 2012 BE completed for construction between 7th 
Street and 51st Avenue 

o A February 19, 2014 BE update memorandum 

It was determined through these documents that the project will have no 
effect to any species or habitat protected by the federal Endangered 
Species Act {ESA}. 

4 AZTEC Engineering 
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0 

0 

The Requestor has submitted a report generated by the Arizona Game 
and Fish Department Online Environmental Tool indicating that no 
threatened or endangered species, listed on the county list, or their 
critical habitats occur in the project vicinity. 
No ESA-protected species or habitat are identified as occurring within 3 
miles of the project vicinity in the attached Arizona Game and Fish 
Department online environmental review tool report {Access Date: 
February 17, 2014, Search ID: 20140217022506} 

The Requestor has documented, in writing or photographs, that the 
project site does not contain habitat for California least tem, 
southwestern willow flycatcher, Yuma clapper rail, or yellow-billed 
cuckoo, based on habitat descriptions from the county species list. 
These four species were evaluated by a qualified biologist during 
preparation of the August 28, 2009 BE, the December 28, 2012 BE, and 
the February 19, 2013 BE update memorandum. The project site does 
not contain habitat for California least tern, Southwestern willow 
flycatcher, Yuma clapper rail, or yellow-billed cuckoo. It was determined 
through the BE documents that the project will have no effect to any 
species or habitat protected by the federal Endangered Species Act {ESA}. 

In addition, the project is funded by the Federal Highway Administration 
{FHWA}, who is lead federal agency for ESA compliance purposes. FHWA 
has determined that the project will hove no effect to any ESA-protected 
species or habitat. Therefore, no consultation with or concurrence from 
USFWS is required or necessary. 

8. Effective January 13, 2010, the Federal Emergency Management Agency revised the 

fee schedule for reviewing and processing requests for conditional and final 

modifications to published flood information and maps. A copy ofthe notice 

summarizing the current fee schedule, which was published in the Federal Register, is 
available on the FEMA website at 

http://www.fema.gov/plan/prevent/fhm/frm fees.shtm for you information. In 

accordance with this schedule, the fee for your request is $4400 and must be 
submitted before we can continue to process your request. Payment of this fee must 

be in the form of a check or money order, payable in U.S. funds to the National Flood 

Insurance Program, or a credit card payment (Visa or MasterCard only). For 

identification purposes, the case number referenced above must be included on the 

check or money order. We will not perform a detailed technical review of your request 

until we receive payment . 

o This project is more than 50% Federally Fund and therefore is fee exempt. 

March 2014 5 AZTEC Engineering 
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1.0 INTRODUCTION 

1.1 Purpose and Authorization of Study 

The purpose of th is study is to obtain a Conditional Letter of Map Revision (CLOMR) for 
the floodplain/floodway for the Salt River from downstream of the 5P 1 Avenue Bridge to 
upstream of the 35th Avenue Bridge. The CLOMR is based on a new topographic 
mapping of the river and proposed Avenida Rio Salado (ARS)/Broadway Road along the 
south bank. A portion of the proposed roadway embankment between 51 st Avenue and 
43rd Avenue extends into the river. Additionally, a new maintenance ramp will be 
constructed along the 31 st Avenue alignment to the river bottom. No structures or 
crossings will be added with th is project. There will be no revision to the existing 
hydrology. 

This study and analysis was authorized by the Floodplain Management & Street 
Transportation Departments for the City of Phoenix. 

1.2 Project Location 

The project area is located in the City of Phoenix and unincorporated Maricopa County as 
shown in Figure 1. The project is within Sections 20, 21, 22, 23, 24, 27, 28, and 29, 
Township 1 North and Range 2 East. The site map is shown in Figure 2. The study 
reach is from downstream of 5P 1 Avenue to upstream of 35th Avenue. 

The project area is located within Zone AE of the FEMA Flood Insurance Rate Map 
(FIRM), Panel No. 04013C2195L and Panel No. 04013C2215L, dated October 16, 2013. 
Zone AE is defined as areas in which the "Base Flood Elevations determined." The 
floodway areas in Zone AE "is the channel of a stream plus any adjacent floodplain areas 
that must be kept free of encroachment so that the 1% annual flood can be carried 
without substantial increase in flood heights, Base flood elevations determined." Figure 3 
provides a copy of the FIRM Map for the project location. 

1.3 Floodplain History 

1.3.1 Effective FIS 

In October 2010, AZTEC requested the effective models from FEMA to begin the 
CLOMR process. At this time we received the files from the 1999 Salt-Gila 
Floodplain Delineation Restudy, prepared by Michael Baker, Jr., Inc. for the Flood 
Control District of Maricopa County and a LOMR Case No. 08-09-1412P. The 
information from the LOMR was stamped as effective and dated November 28, 
2008. At that time, the models associated with this LOMR were considered 
effective . In November 2010, an additional model was received for a LOMR study 
within the ARS reach , FEMA Case #08-09-1294. This model was stamped and 
dated effective Apri l 23, 2009. Unfortunately, the later LOMR did not include the 
revised cross sections from the former LOMR. It was decided to use both of the 
LOMR models as effective and create one Duplicate Effective Model combining the 
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revised cross sections from each model. Additional information on the comparison 
of the two effective models to the duplicate effective model is included in Section 5. 
Documentation from the two LOMR cases is included in Appendix B. 

March 2014 

Figure 1, Project Location Map 
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• Figure 2, Site Map 
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2.2 FEMA Forms 

Application for a Conditional Letter of Map Revision requires the use of the FEMA Form 
Series 086-0-27, MT-2 forms. The following is a list of the forms required for this 
submittal: 

• MT-2 , Form 1 -Overview & Concurrence Form. 
• MT-2, Form 2- Riverine Hydrology & Hydraulic Form. 

The remainder of this section is comprised of the completed forms . 

March 20 14 8 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

OVERVIEW & CONCURRENCE FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 1 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data , and completing, reviewing , and submitting the form. You are not required 
to respond to this collection of information unless it displays a valid OMB control number. Send comments regarding the accuracy of the burden 
estimate and any suggestions for reducing this burden to: Information Collections Management, Department of Homeland Security, Federal Emergency 
Management Agency, 1800 South Bell Street, Arlington, VA 20958-3005, Paperwork Reduction Project (1660-0016). Submission of the form is required 
to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973 , Public Law 93-
234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (F IRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMAINFIP/LOMA-1 National Flood 
Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processinq a determination reqardinq a requested chanqe to a (NFIP) Flood Insurance Rate Maps (FIRM). 

A. REQUESTED RESPONSE FROM DHS-FEMA 

This request is for a (check one): 

[8] CLOMR: A letter from DHS-FEMA commenting on whether a proposed project, if built as proposed , would justify a map revision , or 
proposed hydrology changes (See 44 CFR Ch. 1, Parts 60, 65 & 72) . 

D LOMR: A letter from DHS-FEMA officially revising the current NFIP map to show the changes to floodplains, regulatory floodway or flood 
elevations. (See 44 CFR Ch . 1, Parts 60, 65 & 72) 

B. OVERVIEW 

The NFIP map panel(s) affected for all impacted communities is (are): 

AZ 04013C 
AZ 04013C 
AZ 04013C 

2. a. Flooding Source: Salt River 

b. Types of Flooding: [8] Riverine D Coastal D Shallow Flooding (e.g., Zones AO and AH) 

D A lluvial fan D Lakes D Other (Attach Description) 

3. Project Name/Identifier: Avenida Rio Salado/Broadway Road 

4. FEMA zone designations affected: AE (choices: A , AH , AO, A1 -A30, A99, AE, AR, V , V1-V30, VE, B, C, D, X) 

5. Basis for Request and Type of Revision: 

a. The basis for this revision request is (check all that apply) 

[8] Physical Change 

D Coastal Analys is 

D Weir-Dam Changes 

D Improved Methodology/Data 

D Hydraulic Ana lysis 

D Levee Certification 

[8] New Topographic Data D Other (Attach Description) 

D Regulatory Floodway Revision 

D Hydrologic Analys is 

D Alluvial Fan Analysis 

Panel No. Effective Date 

0005D 02/08/83 
0220G 09/28/90 
2195L 10/16/13 
2195L 10/16/13 

· 22 15L 10/16/13 

D Base Map Changes 

D Corrections 

D Natural Changes 

Note: A photograph and narrative description of the area of concern is not required, but is very helpful during review. 
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• 

Flood Control District 
of Maricopa County 

Date: March 19,2014 

INTEROFFICE MEMORANDUM 

To: Timothy S. Phillips, P.E., Chief Engineer & General Manager~0 

Via: Kelli A Sertich, AICP, CFM, Floodplain Mgmt. & Services Division Manager fTZJ 

From: Lynn M. Thomas, P.E., CFM, Technical Review Branch Manager uYt"( 

Subject: Avenida Rio Salado/Broadway Road (Conditional Letter of Map Revision Fill- City of 
Phoenix) 

This is a request to sign a Community Overview & Concurrence Form for a public road project 
sponsored by the City of Phoenix as requested by FEMA. Mandar Nangare recommended that the 
TDN prepared by AZTEC addressed all FEMA's comments and that we should sign the attached 
form for submittal to FEMA. 

Recommendation: Staff recommends signing the Community Acknowledgement Form for 
submittal to FEMA. 

LMT/ lt 

•-----------------2801 West Durango Street Phoenix, Arizona 85009 Phone: 602-506-1501 Fax: 602-372-6232 

Website: www.fcd.maricopa .gov 



• 

• 

b. The area of revision encompasses 

Structures: 0 Channelization 

0Dam 

0 Levee/Fioodwall 

ORII 

6. 1'81 Documenlalion of ESA compliance is submitted (required lo iniliale CLOMR review) . Ph 

C. REVIEW FEE 

Has the review fee for the appropriate request calegory been included? l:i! 

[ 

Please see the DHS-FEMA Web sltD at ht 1/\WIW.fema.Qov/ lan/preventffhm/frm fees.shtm·f 

D. SIGNATURE 

All documents submitted In support ·of this request are correct to the best of my knowledge. 
fine or imprisonment under Titre 18 of the United States Code. Section 1001 . 

I understand lhat any false statement may be punishable by 

Name: Ms. Melody Moss Company: City of Phoenix 

MaiUng Address: Daytime Telephone No.: 602-262-4055 l Fax No.: 602-49S-3670 
1 034 East Madison 
Phoenix, Al.. 85032 E-Mail Address: melody.moss@phoenix.gov 

Signature of Requester (required): ~~~. ' 
I Date: q/z_~/n 

As the community offidal responsible for floodplain management. I hereby ac:lmoWiedge th~t we have received and reviewed this letter of Map. Revision 
(LOMR) or condl!lonaf LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed to meet all 
of the. community lloodplaln management requirements, Including the requirements for when fill is placed In the regulatory lloodway, and that all 
fleceSSaJY Federal, Slate. and local permits have been, or In the case of a conditionallOMR, will be obtained. For Conditional LDMR requests, the 
applicant has documented Endangered Species Act (ESA) compliance to FEMA prior to FEMA's review of the Conditional LDMR application. For . 
LOMR requests, I acknowledge that compliance with Sections 9 and 10 of the ESA has been achieved independently of FEMA's process. For actions 
authorized, funded, or being carried out by Federal or State agencies, documentation from the agency showing its compliance With Section 7(a)(2) . 
of the ESA will be submitted. In addition, we have determined that the land and any existing or proposed structures to be removed from the SFHA are 
or Will be reasonably .safe from Hooding as defined in 44CFR 65.2(c), and thai we have available upon request by FEMA, all analyses and 
documentation used to make this determination. 

Community Official's Name and Trtle: Mr. Hasan Mushtaq/Fioodplairi Administrator I Community Name: City of Phoenix 

Mallfng Address: Daytime Telephone ·No.: 602·262-4026 I Fax No.: 602-262-7322 

200 W. Washlnglon Sl, 5"' Floor 

Phoenix, Al.. 85003 
_il E-Mail Address: hasan.mushtaq@phoenix.gov ,, .Lll.-

Community Official's Signature {required) : ~V, z::. I Date: 09/25/2013 v 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

This ·certification is to be signed and sealed by a licensed land surveyor. registered professional engineer, or architect authorized by law to certify 
elevation information data, hydrologic and hydraulic analysis. and any other support.ing information as per NFiP regulations paragraph 65.2(b) and as 
described In the MT-2 Forms Instructions. All documents submitted In support or !his request are correct to the best of my knowledge. I understand that 
any false statement may be punishable by fine or imprisonment under Trtle 1 B of the United States Code, Section 1001 . 

Certifier's Nam~ : Sarah Smedley Ucense No.: 46632 Expiration Date: 06130/16 

Company Nam;,: AZTEC Enginee?ng 
/J 

Telephone No.: 602-458·9269 Fax No.: 602-454-0403 

Signature: ~MuM~ Date.-q L u/d E-Mail Address: ssmedley@aztec. us 

v v u 
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• 

• 

b. The area of revision encompasses the structures {check all 

Structures: 0 Channelization 

0Dam 

0 Levee/Fioodwall 

0RII 

0 Bridge/Culvert 

0 Other (Alia ell Descriplion) 

6. 181 Documentalion of ESA compliance is submitted (required to initiate CLOMR review) . Please refer to the instructions for more information. 

C. REVIEW FEE 

Has the review fee for the appropriate request category been included? 181 Yes Fee amount: $_0 __ 

0 No, Allach Explanation 

Please see the DHS-FEMA Web site at tJ!t!l:IIIWIW.fema.Qov/planlorevent/fhmi frm ·rees.shtm for Feo Amounts and EJtempUons. 

D. SIGNATURE 

All documents submitted In support "of this request are correct to the best of my knowledge. 
fine or imprisonment under lltle 18 of the Unlled States Code. Section 1001 . 

I understand that any false statement may be punishable by 

Name: Ms. Melody Moss Company: City of Phoenix 

MaiUng Address: Daytime Telephone No.: 602-262-4055 I Fax No.: 502-495·3670 
1 034 East Madison 
Phoenix, AZ 85032 E-Mail Address: melody.moss@phoenlx.gov 

Signature of Requester (required): ~~~ ...... I Date: ct>/z.~ In 
As the community offldal responsible for noodplaln management. I hereby ad<noWtedge lh~t we have received and reviewed this letter of Map. Revision 
{LOMR) or condlllonal LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed to meet all 
of the. community Hoodplaln management requirements. Including the requirements for when fill is placed In the regulalory floodway. and thai all 
11ecessary Federal, State. and local permits have been, or In the case of a conditional LOMR, will be obtained. For CondltionallOMR requests, the 
applicant has documented Endangered Species Act (ESA) compliance to FEMA prior to FEMA's review of the Conditional LOMR application. For . 
LOMR requests-, I acknowledge that compliance with Sections 9 and 10 of the ESA has been achieved independently of FEMA's process. For actions 
authorized, funded, or being carried out by Federal or State agencies, documentation from the agency showing tts compliance with Section 7(a)(2) 
of the ESA will be submitted. In addition, we have determined that the land and any existing or proposed structures to be removed from lhe SFHA are · 
or will be reasonably .safe from Hooding as defined in 44CFR 65.2(c). and that we have available upon request by FEMA, ail analyses and 
documentation used to make this determlnallon. 

Community Official's Name and Title: Mr. Hasan Mushtaq/Fioodplairi Administrator I Community Name: City or Phoenix 

Malllng Address: Daytime Telephone No.: 602-262-4026 I Fax No.: 602-262-7322 

200W. Washlnglon Sl, 5"' Aoor 

Phoenix, AZ 85003 .li E-Mail Address: hasan.mushtaq@phoenix.gov ,, .LlL-
Community Offidal's Signature (required): ~Vr ~ I Date: 09/25/2013 v 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

This certiftcation is to be signed and sealed by a licensed land surveyor. registered professional engineer, or architect authorized by law to certify 
elevation information data, hydrologic and hydraulic analysis. and any other supporting information as per NFIP regUla lions paragraph 65.2(b) and as 
described In the MT-2 Forms Instructions. All documents submitted In support of this request are correct to lhe best of my knowledge. I understand that 
any false statement may be punishable by fine or imprisonment under Trtle 16 of the United Slates Code, Section 1001 . 

Certifier's Nam~: Sarah Smedley Ucense No.: 46632 Expiration Date: 06/30116 

Company Nam~: AZTEC Enginee?ng 
/l 

Telephone No.: 602-456-9269 Fax No.: 602-454-0403 

Signature: ()'fi~~~ Date:C) I u!J E-Mail Address: ssmedley@aztec. us 

v v u 
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b. The area of revision encompasses the following structures (check all that apply) 

Structures: 0 Channelization 0 Levee/Fioodwall 0 Bridge/Culvert 

0Dam 0Fill 0 Other (Attach Description) 

6. 181 Documentation of ESA compliance is submitted (required to initiate CLOMR review) . Please refer to the instructions for more information. 

C. REVIEW FEE 

Has the review fee for the appropriate request category been included? 181 Yes Fee amount: $ __ 

0 No. Attach Explanation 

Please see the DHS-FEMA Web site at http://www.fema.gov/plan/prevenUfhm/frm fees.shtm for Fee Amounts and Exemptions. 

D. SIGNATURE 

All documents submitted in support of this request are correct to the best of my knowledge. I understand that any false statement may be punishable by 
fine or imprisonment under Title 18 of the United States Code, Section 1001 . 

Name: Ms. Melody Moss Company: City of Phoenix 

Mailing Address: Daytime Telephone No. : 602-262-4055 I Fax No.: 602-495-3670 
1034 East Madison 
Phoenix, AZ. 85032 E-Mail Address: melody.moss@phoenix.gov 

Signature of Requester (required) : ~~ ~ I Date: -;;? /; 6/;LJ 
As the community official responsible for floodplain management, I hereby acknowledge that we have received and reviewed this Letter of Map Revision 

or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed to meet all 
nity floodplain management requirements, including the requirements for when fill is placed in the regulatory floodway, and that all 

Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained . For Conditional LOMR requests, the 
applicant has documented Endangered Species Act (ESA) compliance to FEMA prior to FEMA's review of the Conditional LOMR application. For 
LOMR requests, I acknowledge that compliance with Sections 9 and 10 of the ESA has been achieved independently of FEMA's process. For actions 
authorized, funded, or being carried out by Federal or State agencies, documentation from the agency showing its compliance with Section 7(a)(2) 
of the ESA will be submitted. In addition, we have determined that the land and any existing or proposed structures to be removed from the SFHA are 
or will be reasonably safe from flooding as defined in 44CFR 65.2(c) , and that we have available upon request by FEMA, all analyses and 
documentation used to make this determination. 

Community Official's Name and Title: Mr. Timothy S. Phillips, PE, Chief Engineer & General Manager I Community Name: Maricopa County 

Mailing Address: Daytime Telephone No.: 602-506-1501 I Fax No.: 602-506-4601 

2801 W. Durango Street 

Phoenix, AZ. 85009 E-Mail Address: TimothyPhillips@mail.maricopa.gov 

- '~'2. I Date: ~\ zo\ \lf Community Official's Signature (required): -
v 

CERTIFICATION BY REGISTERED PRO FESSIONAL ENGINEER AND/O R LAND SURV EYOR 

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify 
elevation information data, hydrologic and hydraulic analysis, and any other supporting information as per NFIP regulations paragraph 65.2(b) and as 
described in the MT-2 Forms Instructions. All documents submitted in support of this request are correct to the best of my knowledge. I understand that 
any false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001 . 

Certifier's Name: Sarah Smedley License No.: 46632 Expiration Date: 06/30/16 

Company Name: AZTEC Engineering 
/7 

Telephone No.: 602-458-9269 Fax No.: 602-454-0403 
/1 

tf /LvJ 1-J__ ~- /T 
Date:~ /12} 1 L{ I E-Mail Address: ssmedley@aztec.us 

\../ u 

FEMA Form 086-0-27, (2/2011) Previously FEMA Form 81-89 MT-2 Form 1 Page 2 of 3 



Ensure the forms that are appropriate to your revision request are included in your submittal. 

0 Riverine Structures Form (Form 3) 

0 Coastal Analysis Form (Form 4) 

0 Coastal Structures Form (Form 5) 

0 Alluvial Fan Flooding Fonm (Form 6) 

• 

• 
FEMA Form 086-0-27, (2/2011) 

Required if ... 

New or revised discharges or water-surface elevations 

Channel is modified, addition/revision of bridge/culverts, 
addition/revision of levee/floodwall , addition/revision of dam 

New or revised coastal elevations 

Addition/revision of coastal structure 

Flood control measures on alluvial fans 

Previously FEMA Form 81-89 

Seal (Optional) 
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• 
U.S. DEPARTMENT OF HOMELAND SECURITY 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

OVERVIEW & CONCURRENCE FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.MB No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 1 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required 
to respond to this collection of information unless it displays a valid OM B control number. Send comments regarding the accuracy of the burden 
estimate and any suggestions for reducing this burden to: Information Collections Management, Department of Homeland Security, Federal Emergency 
Management Agency, 1800 South Bell Street, Arlington, VA 20958-3005, Paperwork Reduction Project (1660-0016). Submission of the form is required 
to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 93-
234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMNNFIP/LOMA-1 National Flood 
Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a (NFIP) Flood Insurance Rate Maps (FIRM). 

A. REQUESTED RESPONSE FROM DHS-FEMA 

This request is for a (check one): 

[8J CLOMR: A letter from DHS-FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision, or 
proposed hydrology changes (See 44 CFR Ch. 1, Parts 60, 65 & 72). 

0 LOMR: A letter from DHS-FEMA officially revising the current NFIP map to show the changes to floodplains, regulatory floodway or flood 
elevations. (See 44 CFR Ch. 1, Parts 60, 65 & 72) 

B. OVERVIEW 

The NFIP map panel(s) affected for all impacted communities is (are) : 

040037 
040051 
040051 

2. a. Flooding Source: Salt River 

State 

TX 
TX 
AZ. 
AZ. 
AZ. 

04013C 
04013C 

b. Types of Flooding : [8J Riverine 0 Coastal 0 Sha llow Flooding (e.g. , Zones AO and AH) 

0 Alluvial fan 0 Lakes 0 Other (Attach Description) 

3. Project Name/Identifier: Avenida Rio Salado/Broadway Road 

4. FEMA zone designations affected: AE (choices: A, AH , AO, A1 -A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X) 

5. Basis for Request and Type of Revision: 

a. The basis for this revision request is (check all that apply) 

[8J Physical Change 

0 Coastal Analysis 

0 Weir-Dam Changes 

0 Improved Methodology/Data 

0 Hydraulic Analysis 

0 Levee Certification 

[8J New Topographic Data 0 Other (Attach Description) 

0 Regulatory Floodway Revision 

0 Hydrologic Analysis 

0 Alluvial Fan Analysis 

10/16/13 
10/16/13 
10/16/13 

0 Base Map Changes 

0 Corrections 

0 Natural Changes 

Note: A photograph and narrative description of the area of concern is not required , but is very helpful during review. 
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b. The area of revision encompasses the following structures (check all that apply) 

Structures: D Channelization D Levee/Fioodwall D Bridge/Culvert 

D Dam 0Fill D Other (Attach Description) 

6. 181 Documentation of ESA compliance is submitted (required to initiate CLOMR review). Please refer to the instructions for more information. 

C. REVIEW FEE 

Has the review fee for the appropriate request category been included? 181 Yes Fee amount: $ __ 

D No, Attach Explanation 

Please see the DHS-FEMA Web site at http://www.fema.gov/plan/prevenUfhm/frm fees.shtm for Fee Amounts and Exemptions. 

D. SIGNATURE 

All documents submitted in support of this request are correct to the best of my knowledge. I understand that any false statement may be punishable by 
fine or imprisonment under Title 18 of the United States Code, Section 1001 . 

Name: Ms. Melody Moss 

Mailing Address: 
1034 East Madison 
Phoenix, Al. 85032 

Signature of Requester (required) : ~~ ~ 

Company: City of Phoenix 

Daytime Telephone No.: 602-262-4055 I Fax No.: 602-495-3670 

E-Mail Address: melody.moss@phoenix.gov 

I Date: 

the community official responsible for floodplain management, I hereby acknowledge that we have received and reviewed this Letter of Map Revision 
R) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed to meet all 

the community floodplain management requirements, including the requirements for when fill is placed in the regulatory floodway, and that all 
necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. For Conditional LOMR requests, the 
applicant has documented Endangered Species Act (ESA) compliance to FEMA prior to FEMA's review ofthe Conditional LOMR application. For 
LOMR requests, I acknowledge that compliance with Sections 9 and 10 of the ESA has been achieved independently of FEMA's process. For actions 
authorized, funded, or being carried out by Federal. or State agencies, documentation from the agency showing its compliance with Section 7(a)(2) 
of the ESA wi ll be submitted . In addition, we have determined that the land and any existing or proposed structures to be removed from the SFHA are 
or will be reasonably safe from flooding as defined in 44CFR 65.2(c) , and that we have available upon request by FEMA, all analyses and 
documentation used to make this determination. 

Community Official's Name and Title: Mr. Hasan Mushtaq/Fioodplain Administrator I Community Name: City of Phoenix 

Mailing Address: Daytime Telephone No.: 602-262-4026 I Fax No.:_ 602-262-7322 

200 W. Washington St. , 5., Floor 

Phoenix, Al. 85003 E-Mail Address: hasan.mushtaq@phoenix.gov 

Community Official's Signature (required) : l Date: 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify 
elevation information data , hydrologic and hydraulic analysis, and any other supporting information as per NFIP regulations paragraph 65.2(b) and as 
described in the MT-2 Forms Instructions. All documents submitted in support of this request are correct to the best of my knowledge. I understand that 
any false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001. 

Certifier's Name: Sarah Smedley License No.: 46632 Expiration Date: 06/30/16 

Company Nall)1: AZTEC Engin ee~g Telephone No.: 602-458-9269 Fax No.: 602-454-0403 

Date : ~ j11.jl t.J/ E-Mail Address: ssmedley@aztec.us 
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rms that are appropriate to your revision request are included in your submittal. 

• 

• 

0 Riverine Structures Form (Form 3) 

0 Coastal Analysis Form (Form 4) 

0 Coastal Structures Form (Form 5) 

0 Alluvial Fan Flooding Form (Form 6) 

FEMA Form 086-0-27, (2/2011) 

Required if .. . 

New or revised discharges or water-surface elevations 

Channel is modified, addition/revision of bridge/culverts , 
addition/revision of leveelfloodwall , addition/revision of dam 

New or revised coasta l elevations 

Addition/revision of coastal structure 

Flood control measures on alluvial fans 

Previously FEMA Form 81 -89 

Seal (Optional) 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERALEMERGENCYMANAGEMENTAGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 
O.M.B No. 1660-0016 
Expires February 28, 2014 

·~----------------------------------~ 

• 

PAPERWORK BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form . You are not 
requ ired to respond to th is collection of information un less a va lid OMB control number appears in the upper right corner of th is form. Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing th is burden to: Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-001 6). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send you r 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S) : Th is information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Prog ram (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally pe rmitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on th is form is voluntary; however, failure to provide the information req uested may delay or prevent 
FEMA from process ing a determi nation regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM). 

Flooding Source : ,.S""a'-'-lt_,_R,_,_iv,_,e"-r ____ ____ _______________________________ _ 

Note: Fill out one form for each flood ing source studied 

A. HYDROLOGY 

1. Reason for New Hydrologic Analysis (check all that apply) 

0 No existing analysis 0 Improved data [8:1 Not revised (skip to section B) 

0 Alternati ve methodology 0 Proposed Conditions (CLOMR) 0 Changed physical condition of watershed 

2. Comparison of Representative 1 %-Annual-Chance Discharges 

Location Drainage Area (Sq . Mi. ) Effective/FIS ( cfs) Revised (cfs) 

3. Methodology for New Hydrologic Analysis (check all that apply) 

0 Statistica l Analysis of Gage Records 

0 Regional Regression Equations 

0 Precipitation/Runoff Model -7 Specify Model: ___ _______ _ 

D Other (please attach description) 

Please enclose al l relevant models in digital format, maps, computations (including computation of parameters), and documentation to support the 
new analysis. 

4. Review/Approval of Analysis 

If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hyd rology 

Is the hydrology for the revised flood ing source(s) affected by sediment transport? D Yes 0 No 

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 
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• 

B. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft .) 

Effective Proposed/Revised 

Downstream Limit* Section Q-Q 207.16 1009.8 (NAVD88) 1 

Upstream Limit* Section Z-Z 21 1.1 2 1041.7 (NAVD88) 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision. 

2. Hydrau li c Method/Model Used: ,_,H=E_,.C'-'-R-"A-"S~v_,4_,_. 1,_,_.0"----------------------------

3. Pre-Submittal Review of Hydraul ic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effecti ve Model* File Name: Plan Name: File Name: Plan Name: 
Duplicate Effective DupEff DuplicateEffective DupEff NGVD 29 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model Pre-Project Pre Prj Pre-Project Pre Prj NGVD 29 

Revised or Post-Project Fi le Name: Plan Name: File Name: Plan Name: 
Conditions Model Post-Project PostPrj Post-Project Post Prj NGVD 29 

Other- (attach description) File Name: Plan Name: File Name: Plan Name: 

* For details , refer to th e corresponding section of the instructions. 

!8:1 Digital Models Submitted? (Required) 

C. MAPPING REQUIREMENTS 

A certified topographic work map must be submitted showing the following information (where applicable): the boundaries of the effective , existing, 
and proposed conditions 1 %-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detailed Zone AE , AO, and AH revisions) ; location and alignment of all cross sections with stationing control 
indicated; stream, road, and other alignments (e.g. , dams, levees, etc.); current community easements and boundaries ; boundaries of the requester's 
property; certifi cation of a registered professional engineer registered in the subject State; location and description of refe rence marks; and the 
referenced verti cal datum (NGVD, NAVD, etc.). 

[8J Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: 1-foot con tour in terval topographic mapping 

Source: Kenney Aerial Mapping Date: 9/24/2010 

Accuracy: +/- 0.5 feet vertica l & horizontal 

Note that the boundaries of the existing or proposed conditions floodplains and regulatory flood way to be shown on the revised FIRM and/or FBFM 
must tie-in with the effective fl oodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, at the same 
scale as the original , annotated to show the boundaries of the revised 1 %-and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with 
the boundaries of the effective 1 %-and 0.2%-annua l-cha nce floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revision. 

[8J Annotated FIRM and/or FBFM (Required) 
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D. COMMON REGULATORY REQUIREMENTS* 

1. For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase? D Yes C8J No 

a. For CLOMR requests, if either of the following is true , please submit evidence of compliance with Section 65.12 of the NFIP regulations: 

The proposed project encroaches upon a regu latory floodway and wou ld result in increases above 0.00 foot compared to pre-project 
cond itions. 

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project cond itions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? D Yes l:8l No 
If Yes , please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? l:8l Yes D No 

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures , meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFIP regulations set forth at 44 CFR 60.3(A)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. 

3. For LOMR requests , is the regulatory floodway being revised? D Yes D No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65. 7(b )(1) of the NFI P Regulations, notification is 
required for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1 %-annual-chance floodplains 
[studied Zone A designation] unless a regulatory floodway is being establ ished . Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR req uests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

For actions authorized, funded , or be ing carried out by Federal or State agencies, please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

Not inclusive of all appl icable regulatory req uirements. For details, see 44 CFR parts 60 and 65 . 
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3.0 SURVEY AND MAPPING INFORMATION 

3.1 Field Survey Information 

Horizontal and vertical survey control for this project was performed by AZTEC and was 
conducted in September 2010. The survey was performed under the direct supervision 
of Alan D. Reece, R.L.S. (AZ RLS No. 25396). The survey work included establishment 
of a horizontal and vertical control network and placement of targets for aerial mapping. 

3.2 Topographic Mapping 

One-foot contour interval aerial mapping compiled to a horizontal scale accuracy of 1-
inch equals 40-feet was created for this project. The flight date for the aerial topography 
was September 24, 2010 and was flown by Kenney Aerial. 

The coordinate grid is based on the North American Datum of 1983 (NAD 83), Central 
Zone of Arizona State Plane Coordinate System, standard transverse Mercator 
projection , with a scale or origin point of X=O.OOOO , Y=O.OOOO , using a grid adjustment 
factor of 1.00016. Elevations in this report and in the HEC-RAS models are based upon 
the National Geodetic Vertical Datum of 1929 (NGVD 29). The conversion factor to the 
North American Vertical Datum of 1988 (NAVD 88) is +2.1'. Digital mapping data in 
CADD format has been included on the attached CD . 

March 201 4 18 AZTEC. 
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4.0 HYDROLOGY 

4.1 General 

No new hydrology was developed for this study. The effective peak discharges listed in 
the Gila River Basin, Arizona, Section 7 Study for Modified Roosevelt Dam, Arizona, 
Hydrologic Evaluation of Water Control Plans, Salt River Project to Gila River at Gillespie 
Dam (1996) , prepared by the USACE, Los Angeles District, were used in the HEC-RAS 
model. The 1 00-year peak discharges for the subject reach of the Salt River are 
summarized in Table 1 below. 

Table 1 
Summary of Effective Discharges 

HEC-RAS Peak 100-Yr 
Cross Drainage Discharge 

Location Section Area (sq mi) (cfs) 

At Central Avenue 213.25 12.831 166,000 

At 67th Avenue 205.43 12.962 164,000 

M arch 20 14 19 
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5.0 HYDRAULICS 

5.1 Method Description 

The U.S. Army Corps of Engineers computer program, HEC-RAS, version 4.0.0, released 
March 2008 was used to analyze the 1 00-year floodplain conditions along the Salt River 
and to develop the models for the project site. Three hydraulic models are included in this 
report: the Duplicate Effective Model , the Pre-Project Model , and the Post-Project Model. 

5. 1. 1 Duplicate Effective Model 

The duplicate effective model created for this project used the models from the two 
LOMR cases, #08-09-1412P and 08-09-1294P. The duplicate effective model is 
included in Appendix C. The duplicate model started with the model from Case 
#08-09-1412P, in which modifications to sections 209.33 to 209.98 where made 
based on revised mapping and improvement plans from the 35th Avenue Bridge. 
Modified cross sections 208.57 to 208.85 from LOMR case #08-09-1294P were 
added to create the duplicate effective model. Comparison of the two LOMR 
cases to the duplicate effective model is presented in Table 2. The bold numbers 
denote the cross sections that were modified in each case and were the elevations 
used as a comparison to the duplicate effective. As shown, there are no changes 
from each effective model to the duplicate effective model and therefore the 
duplicate effective model can be used as a comparison to the pre-project and 
post-project models. 

Table 2 
Comparison of Effective Models and Duplicate Effective Model 

-
Effective Effective 

FEMA HEC-RAS WSEL Case WSEL Case Duplicate 
Cross Cross #08-09- #08-09- Effective 

Section Section 1412P (ft) 1294P (ft) WSEL (ft) 
Q 207.16 1007.6 1007.6 1007.6 
R 207.49 1012.1 1012.1 1012.1 
s 207.90 1016.4 1016.4 1016.4 
T 208.39 1020.4 1020.4 1020.4 
u 208.75 1025.8 1026.4 1026.4 
v 209.33 1032.4 1032.0 1032.4 
w 209.69 1034.4 1035.9 1034.4 
X 210.17 1035.3 1037.4 1035.3 
y 210.64 1036.7 1038.3 1036.6 
z 211.12 1039.9 1040.6 1039.9 
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5. 1. 2 Pre-Project Model 

The pre-project model was created by revising the cross-sections from the 
duplicate effective model within the topographic area prepared by Kenney Aerial 
for this project. For the most part the cross-sections are in the same location and 
the geometry was updated based on the new topography. HEC-RAS cross 
section 207.53 was removed from the pre-project model because it fell directly on 
the 51 st Avenue Bridge and was deemed unnecessary. FEMA cross section U 
was re-orientated based on the direction of flow and bank geometry. 

The pre-project model ties back into the duplicate effective model at FEMA 
Section Q-Q just downstream of 51 st Avenue on the downstream end and at FEMA 
Section Z-Z upstream of the 35th Avenue Bridge. The duplicate effective water 
surface elevations are 1007.63 and 1039.87, effectively and the pre-project water 
surface elevations are 1007.51 and 1039.46, effectively. Table 3 compares the 
results of the pre-project model to the duplicate effective model. The pre-project 
model is included in Appendix D. 

5.1.3 Post-Project Model 

The post-project model is an adjustment of the pre-project model. For the post
project model, the proposed Avenida Rio Salado/Broadway Road improvements 
were added to cross sections 207.49 to 209.42. From cross sections 208.10 to 
208.48, the proposed roadway embankment encroaches into the river. The 
maximum increase to the water surface elevation from pre-project to post-project 
is 0.11 feet in the location of the roadway embankment encroachment. This 
increase is contained within the banks of the Salt River and there are no structures 
that are affected by this increase. The proposed improvements are presented on 
Exhibit 1 Proposed Work Map in Appendix F. The post-project model is included 
in Appendix E. 

Table 3 compares the results of the duplicate effective model, the pre-project 
model , and the post-project model. 

Table 3 
Water Surface Elevation Comparison 

Duplicate 
Post- vs Post 

FEMA HEC-RAS Duplicate Pre- Project Elevation 
Cross Cross Distance Effective Project WSEL Difference 

Section Section (1) (mi) WSEL (ft) WSEL (ft) (ft) (ft) 

Q 207.16 7.725 1007.63 1007.51 1007.51 -0.12 

207.27 1008.39 1007.15 1007.15 -1.24 

207.34 1009.51 1007.56 1007.56 -1 .95 
207.43 1010.99 1007.86 1007.86 -3.13 
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• Duplicate 
Post- vs Post 

FEMA HEC-RAS Duplicate Pre- Project Elevation 
Cross Cross Distance Effective Project WSEL Difference 

Section Section (1) (mi) WSEL (ft) WSEL (ft) (ft) (ft) 
207.48 1011 .97 1008.38 1008.38 -3.59 

R 207.49 8.098 1012.07 1009.47 1009.47 -2 .60 

207.53 1012.09 NA NA NA 

207.62 1012.76 1010.08 1010.08 -2.68 

207.71 1014.41 1010.85 1010.85 -3.56 

207.80 1015.41 1012.20 1012.20 -3.21 

s 207.90 8.473 1016.38 1013.80 1013.80 -2.58 

207.99 1016.92 1014.47 1014.47 -2.45 

208.10 1018.03 1015.84 1015.82 -2.21 

208.19 1018.79 1016.79 1016.79 -2 .00 

208.29 1019.52 1017.69 1017.77 -1.75 

T 208.39 8.948 1020.44 1018.82 1018.93 -1.51 

208.48 1021.36 1019.72 1019.79 -1.57 

208.57 1021.05 1020.24 1020.28 -0.77 

208.67 1025.63 1022.72 1022.73 -2.90 • u 208.75 9.324 1026.41 1024.13 1024.13 -2.28 

208.85 1027.11 1024.64 1024.64 -2.47 

208.95 1027.37 1025.58 1025.59 -1.78 

209.04 1030.45 1026.13 1026.13 -4.32 

209.14 1030.69 1026.70 1026.71 -3 .98 

209.24 1031 .35 1027.66 1027.66 -3.69 

v 209.33 9.891 1032.38 1028.74 1028.74 -3.64 

209.42 1032.51 1028.88 1028.89 -3.62 

209.53 1032.62 1029.88 1029.88 -2 .74 

209.54 1032.94 1030.22 1030.22 -2.72 

209.60 1034.21 1030.45 1030.45 -3.76 
w 209.69 10.274 1034.41 1031.55 1031.55 -2.86 

209.79 1034.85 1032.25 1032.25 -2.60 
209.88 1034.93 1032.30 1032.30 -2.63 

209.98 1035.11 1032.58 1032.58 -2.53 

210.07 1035.08 1032.65 1032.58 -2.50 

X 210.17 10.730 1035.29 1032.78 1032.77 -2 .52 

210.26 1035.68 1033.53 1033.53 -2.15 

210.36 1035.87 1033.85 1033.85 -2 .02 • 210.46 1036.30 1034.53 1034.52 -1.78 

210.55 1035.92 1034.00 1034.00 -1 .92 
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Duplicate 
Post- vs Post 

FEMA HEC-RAS Duplicate Pre- Project Elevation 
Cross Cross Distance Effective Project WSEL Difference 

Section Section (1) (mi) WSEL (ft) WSEL (ft) (ft) (ft) 
y 210.64 11.210 1036.64 1035.03 1035.03 -1.61 

210.74 1036.90 1035.65 1035.64 -1.26 
210.83 1037.40 1036.08 1036.07 -1 .33 

210.93 1038.11 1037.32 1037.32 -0.79 

211.02 1038.44 1037.87 1037.87 -0 .57 

z 211.12 11.691 1039.87 1039.46 1039.46 -0.41 

Notes: (1) River Mile is distance upstream of the confluence with the Gila River. 

5.2 Work Study Maps & Annotated FIRM Panel 

A proposed work map and an annotated FIRM Panel are provided with this study. Exhibit 
1 is the Proposed Work Map and Exhibit 2 is the Annotated FIRM Panel. These two 
exhibits are included in Appendix F. 

5.3 Parameter Estimation 

5.3.1 Roughness Coefficients 

The Manning 'n ' Coefficients used in this study are similar to those in previous 
studies to provide continuity and to reflect increased GR (ground) data available. 
Coefficients used were: 

Feature 

Roadways 
Over banks 
Natural wash bottom 

n 

0.015 
0.032 to 0.043 
0.032 to 0.043 

The over banks in the study area have sparse vegetation, so there is no difference 
in the Manning 's values. 

5.3.2 Expansion and Contraction Coefficients 

Coefficients for expansion and contraction of 0.1 and 0.3, respectively, were used 
throughout the study reach , except through the transition into the existing bridges. 
Coefficients for expansion and contraction of 0.3 and 0.5, respectively, were used 
through the transitions. Since there are no new structures crossing the river in this 
project, the expansion and contraction coefficients have not been modified . 
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5.4 Cross Section Description 

New cross section data was generated for the portion of the Salt River along the 
proposed roadway improvements, from HEC-RAS cross section 207.17 to 209.98 . 
Avenida Rio Salado/Broadway Road was added to cross sections 207.49 to 209.42 
based on the final construction documents. These improvement plans have been 
included in Appendix H. 

A new maintenance ramp to an improved storm drain outlet into the river was determined 
necessary after the aerial mapping for the project was completed. The ramp is located 
outside of the limits of the mapping at HEC-RAS cross section 210.07 . Additional ground 
survey was obtained for the design of the ramp. The survey was limited to just the left 
bank of the river. The information was added to the HEC-RAS cross section in both the 
pre- and post-project models. The new ramp was added to the post-project model. The 
existing data points for this cross section were used outside of the limits of the new 
survey information . Construction plans for the maintenance ramp have been included in 
Appendix H. 

5.5 Modeling Considerations 

5.5.1 Hydraulic Jump and Drop Analysis 

No significant hydraulic jumps occur in the study reach . 

5. 5. 2 Culverts and Bridges 

There are no culverts within the study reach. There are no new bridges within the 
study reach. All bridges have been modeled as they were in the original models. 

5.5.3 Ineffective Flow Areas 

Ineffective flow areas were set to model a one-to-one contraction of the flows into 
the existing bridges within the revised reach. 

5.6 Floodway Modeling 

Floodway encroachments are analyzed for the study reach for the 1 00-year flow of the 
revised model. Method Four was the encroachment type first used so that the water 
surface was increased by a maximum of one foot. The values where converted to 
Method One, to provide the exact left and right encroachment stations. 

5.7 Special Problems 

• There are no special problems to report. 
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5. 7. 1 Errors and Warning Messages 

There are no modeling error messages and the warnings primarily deal with the 
defaulting of calculations to critical depth and minimum specific energy. 

5.8 Final Results 

Results are presented in Table 3 in Section 5.1.3. 

After the completion of the models and the first submittal of the CLOMR in September 
2013, the Effective FIRM Panels were updated and the new map elevations converted to 
NAVD 1988. Updating the models was not required or recommended at this time. 
Provided below in Table 4 and on the Post Project Work Map is a comparison between 
the Post-Project water surface elevations converted to NAVD 88 and the new Effective 
water surface elevations from the updated FIS. 

Table 4 
Water Surface Elevation Comparison in NAVD 88 

FIS vs 
Effective Post- Post- Post 

HEC- FIS Project Project Elevation 
FEMA RAS WSEL WSEL WSEL Difference 
Cross Cross NAVD 88 NGVD 29 NAVD 88 NAVD 88 

Section Section _(ft) (ft) (ft)_ (ft) 
Q 207. 16 1009.80 1007.51 1009.61 -0.19 
R 207.49 1014.20 1009.47 1011.57 -2.63 
s 207.90 1018.40 1013.80 1015.90 -2.50 
T 208.39 1022.60 1018.93 1021.03 -1.57 
u 208.75 1028.50 1024.13 1026.23 -2.27 
v 209.33 1034.60 1028.74 1030.84 -3.76 
w 209.69 1037.40 1031.55 1033.65 -3.75 
X 210. 17 1036.50 1032.77 1034.87 -1.63 
y 210.64 1038.70 1035.03 1037.13 -1.57 
z 211. 12 1041.70 1039.46 1041.56 -0.14 

The 1 00-year water surface resulting from this study is delineated on Exhibit 3. 
Tabulation of the water surface elevations for the post-project conditions is shown in 
Table 3 and a printout of the post-project model is included in Appendix E. The water 
surface elevation at the upstream tie-in point is 1039.46, which is within 0.41 ' of the 
effective water surface elevation. 

There were structures, including single family homes and commercial buildings, within 
the floodplain prior to this study. The result of this study has effectively removed these 
structures from the 1 00-year floodplain. No new structures have been added to the 
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floodplain. There is a small increase in the Base Flood Elevation (BFE) from the pre
project conditions to the post-project conditions where the roadway embankment 
encroaches the floodplain. There are no existing structures within this portion of the 
project. Property owners will be notified of these increase. 

The area between the Salt River Floodplain and the Cave Creek Wash Floodplain has 
been identified in the effective mapping as Zone A, an area where no base flood 
elevations have been determined. Due to the results of this study, properties between 
these two flooding sources have been removed from the Salt River floodplain but may 
still see flooding from Cave Creek Wash. These areas have been identified as Proposed 
Zone A. Further studies of the Cave Creek Wash will be necessary to determine if these 
properties can be removed from special flood hazard areas. 

5. B. 1 HEC-RAS Files and Output 

Table 5 provides a summary of the project files and associated plans for the HEC
RAS analysis. Detailed input and outputs for each of these plans are included in 
Appendices D, E, and F. Electronic files are included on CD in Appendix I. 

Table 5 
Summary of Project Files for CLOMR Submittal 

Modeling HEC-RAS File Name 
Appendix 

Condition for Output 
Duplicate 
Effective DuplicateEffective.prj D 

Pre-Project 
Model Pre-Project. prj E 

Post-Project 
Model Post-Project.prj F 
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35th Ave Bridge Looking East 
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• 35th Ave Bridge Looking East 
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Mining Pit Standing Water (N. Side of Salt River) 
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• River Bottom Looking East 
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River Bottom Looking Northwest 
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• 515
t Ave Bridge Looking West 
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South Bank Near 43'd Ave Looking West 
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APPENDIX 8 

EFFECTIVE LOMR DOCUMENTS 
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Figure 3 - Flood Insurance Rate Map (Sheet 2 of 3) 
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COMMUNITY 

IDENTIFIER 

TYPE: FIRM' 

TYPE: FIRM' 

Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT 

PROJ BASIS OF REQUEST 

City of Phoenix 
Maricopa County 

Arizona 

BRIDGE HYDRAULIC ANALYSIS 
NEW TOPOGRAPHIC DATA 

COMMUNITY NO.: 040051 

LOMR for the Salt River Bridge at 35th Avenue APPROXIMATE LATITUDE & LONGITUDE: 33.410, ·112.120 

NO.: 04013C2120 G 

NO.: 04013C2140 G 

SOURCE : Precision Mapping Streets DATUM : NAD 27 

DATE: September 30 , 2005 DATE OF EFFECTI VE FLOOD INSURANCE STUDY REPORT: September 30, 2005 

DATE: September 30 , 2005 PROFILE(S) : 279P-281 P 

FLOODWAY DATA TABLE: 5 

Map; ••• FHBM- Flood Hazard Boundary Map 

FLOODING SOURCE(S) & REVISED REACH(ES) 

Salt River · from approximately 1,100 feet downstream of 35th Avenue to approximately 1,200 feet downstream of 7th Avenue 

SUMMARY OF REVISIONS 

Flooding Source Effective Flooding Revised Flooding Increases Decreases 

Salt River Zone AE Zone AE NONE YES 

Floodway Floodway YES NON E 

BFEs' BFEs NONE YES 

DETERMINATION 
This document provides the determination from the Department of Homeland Security's Federal Emergency Management Agency (FEMA) 
regarding a request for a Letter of Map Revision (LOMR) for the area described above. Using the information submitted, we have determined that 
a revision to the flood hazards depicted in the Flood Insurance Study (FIS) report and/or National Flood Insurance Program (NFIP) map is 
warranted. This document revises the effective NFIP map, as indicated in the attached documentation. Please use the enclosed annotated map 
panels revised by this LOMR for floodplain management purposes and for all flood insurance policies and renewals in your community. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination . If you have 
questions about th is document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
R Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is avai lable on our website at http://www.fema.gov/nfip . 

Joshua A. Smith, CFM, Program Specialist 
Engineering Management Branch 
Mitigation Directorate 11 2553 10.3.1.0809141 2 102-D-A 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION 

APPLICABLE NFIP REGULATIONS/COMMUNITY OBLIGATION 

I LOMR·APP 

We have made th is determination pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (P.L 93-234) and in accordance 
with the National Flood Insurance Act of 1968, as amended (Title XIII of the Housing and Urban Development Act of 1968, P.L. 90-448), 
42 U.S.C. 4001-4128, and 44 CFR Part 65 . Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as amended, 
communities participating in the NFIP are requi.red to adopt and enforce floodplain management regulations that meet or exceed NFIP 
criteria. These criteria, including adoption of the FIS report and FIRM, and the modifications made by this LOMR, are the minimum 
requirements for continued NFIP participation and do not supersede more stringent State/Commonwealth or local requirements to which 
the regulations apply. 

We provide the floodway designation to your conummity as a tool to regulate floodplain development. Therefore, the flood way revision 
we have described in this letter, while acceptable to us, must also be acceptable to your community and adopted by appropriate 
conmmnity action, as specified in Paragraph 60.3(d) of the NFIP regulations. 

P regulations Subparagraph 60.3(b)(7) requires communities to ensure that the flood-carrying capacity within the altered or relocated 
n of any watercourse is maintained. This provision is incorporated into your community 's existing floodplain management 

inances; therefore, responsibility for maintenance of the altered or relocated watercourse, including any related appurtenances such as 
bridges, culverts, and other drainage stmctures, rests with your community. We may request that your community submit a desc1iption 
and schedule of maintenance activities necessary to ensure this requirement. 

COMMUNITY REMINDERS 

We based this determination on the 1-percent-annual-chance flood discharges computed in the FIS for your community without 
considering subsequent changes in watershed characteristics that could increase flood discharges. Future development of projects 
upstream could cause increased flood discharges, which could cause increased flood hazards. A comprehensive restudy of your 
community's flood hazards would consider the cumulative effects of development on flood discharges subsequent to the publication of 
the FIS report for your community and could, therefore, establish greater flood hazards in this area. 

Your community must regulate all proposed floodplain development and ensure that permits required by Federal and/or 
State/Commonwealth law have been obtained. State/Commonwealth or commu nity officials, based on knowledge of local conditions and 
in the interest of safety, may set higher standards for constmction or may limit development in floodplain areas. If yom 
State/Commonwealth or community has adopted more restrictive or comprehensive floodplain management criteria, those criteria take 
precedence over the mininmm NFIP requirements. 

We will not print and distribute this LOMR to prin1ary users, such as local insurance agents or mortgage lenders; instead, the community 
will serve as a repository for the new data. We encou.rage you to disseminate the information in this LOMR by preparing a news release 
for publication in your community's newspaper that describes the revision and explains how your community will provide the data and 
help interpret the NFIP maps. In that way, interested persons, such as property owners, insurance agents, and mortgage lenders, can 
benefit from the information. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have 
questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
R Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip . 

. ··· ·-~ .. 
: . . · ... ..:;·· .. 

.. :./: :/~·~,:,;.{, ,:···> -;::.:··. /~·'··.·:~/ 

Joshua A. Smith, CFM, Program Specialist 
Engineering Management Branch 
Mitigation Directorate 11 255310.3.1.08091412 102-D-A 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

I LOMR-APP 

We have designated a Consultation Coordination Officer (CCO) to assist your community. The CCO will be the primary liaison between 
your community and FEMA. For information regarding your CCO, please contact: 

Ms. Sally M. Ziolkowski 
DiJ·ector, Mitigation Division 

Federal Emergency Management Agency, Region IX 
I 1 II Broadway Street, Suite 1200 

Oakland, CA 94607-4052 
(510) 627-7175 

STATUS OF THE COMMUNITY NFIP MAPS 

We will not physically revise and republish the FIRM and FIS report for your community to reflect the modifications made by this 
LOMR at this time. When changes to the previously cited FIRM panel(s) and FIS report warrant physical revision and republication in 
the fumre, we will incorporate the modifications made by this LOMR at that time. 

This determination is based on the flood data presently available. The enclosed documents provide additional in formation regarding this determination. If you have 
questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1 -877-FEMA MAP) or by letter addressed to the 
R Depot, 3601 Eisenhower Ave nue, Alexandria, VA 22304. Additional In formation about the NFIP is avai lable on our website at http://www.fema.gov/nfip . 

.. ·····-: •' 

.-:·}::;:.+·::,~,~(::.·- ·/(" .. <){_.;:/ 
Joshua A. Smith, CFM, Prog ram Specialist 
Engineering Management Branch 
Mitigation Directorate 11255310.31.08091412 102-D-A 



Page 4 of 4 I Issue Date: November 28, 2008 I Effective Date: November 28, 2008 I Case No.: 08-09-1 412P 

FLOODING SOURCE 

Salt River 

Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

PUBLIC NOTIFICATION OF REVISION 

PUBLIC NOTIFICATION 

BFE (FEET NG VD 29) 
LOCATION OF REFERENCED ELEVATION 

EFFECTIVE REVISED 

Approximately 300 feet upstream of 35th Avenue 1,035 1,034 

Just upstream of 27th Avenue 1,037 1,036 

I LOMR-APP 

MAP PANEL 
NUMBER(S) 

04013C2120 G 

04013C2140 G 

Within 90 days of the second publication in the local newspaper, any interested party may request that we reconsider this determination. 
Any request for reconsideration must be based on scientific or technical data . This revision is effective as of the date of this letter. 
However, until the 90-day period has elapsed, the revised BFEs presented in this LOMR may be changed. 

A notice of changes will be published in the Federal Register. A short notice also will be published in your local newspaper on or about 
the dates listed below. Please refer to FEMA's website at https:!/www.floodmaps.fema.gov/fhm/Scripts/bfe_main .asp for a more detailed 

·ption of proposed BFE changes, which will be posted within a week of the date of this letter. 

LOCAL NEWSPAPER Name: The Arizona Business Gazette 
Dates: 12/11/08 12/18/08 

This ination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination . If you have 
about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 

Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional In formation about the NFI P is avai lable on our website at http://www.fema.gov/nfip . 

.. ··-: 

(~,<i~:/<.< ~/ / { "'./ 
·:,.·· 

Joshua A. Smith, CFM, Program Specialist 
Engineering Management Branch 
Mitigation Directorate 11255310.3. 1.08091412 102-D-A 
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FLOODING SOURCE FLOODWAY 
BASE FLOOD 

WATER SURFACE ELEVATION 
SECTION MEAN RcGULAIOIW I WITHOUT I WITH I INCREASE 

DISTANCE' 
WIDTH AREA VELOCITY FLOODWAY FLOODWAY 

CROSS SECTION 
(FEET) (SQUARE (FEET PER 

FEET) SECOND) (FEET NGVD) 

Salt River 

A 0.284 5,175 53,136 3.7 949.0/948.32 948.3 949 .3 1.0 

B 0.661 3,770 38,392 4.7 950.8/950.22 950.2 951.1 0.9 

c 1.139 3,940 33,793 4.9 954.1 /953.82 953.8 954.2 0.4 

D 1.614 3,899 36,618 4.5 956.6/956.52 956.5 956.7 0.2 
E 2.087 3,383 29 ,242 5.6 960.4 960.4 960.5 0.1 
F 2.553 3,626 26,811 6.1 963.3 963 .3 963.4 0.1 
G 3.042 2,943 23,417 7.0 967.7 967.7 967.8 0.1 
H 3.549 2,458 22,950 7.2 971 .5 971 .5 971 .9 0.4 
I 4.038 2,912 24,568 6.7 975.9 975.9 976.3 0.4 
J 4.512 2,051 14,478 11.3 977.7 977.7 978.0 0.3 
K 4.978 1,654 17,123 9.6 986.4 986.4 986.4 0.0 
L 5.437 1,542 22,409 7.3 990 .2 990.2 990.4 0.2 
M 5.911 1,563 22,084 7.4 993.6 993 .6 994.0 0.4 
N 6.313 2,402 25,689 6.5 995.1 995.1 995.8 0.7 
0 6.787 2,542 21 ,235 7.8 999.8 999.8 1,000.7 0.9 
p 7.262 2,353 27,986 5.9 1,003.3 1,003.3 1,004.3 1.0 
Q 7.725 1,735 17,441 9.5 1,007.6 1,007.6 1,008.3 0.7 
R 8.054 1,579 22,816 7.3 1,012.1 1,012.1 1 ,012.3 0.2 
s 8.468 3,033 25,411 6.5 1,016.4 1,016.4 1 ,016.6 0.2 

!Revised Area I T 8.954 2,286 19,622 8.5 1,020.4 1,020.4 1,020.5 0.1 

~ 
u 9.421 1 950 15 511 10.7 1 025.8 1 025.8 1 025.8 0.0 
v 9.896 1,585 26,575 6.3 1,032.4 1,032.4 1,032.7 0.3 
w 10.262 1,671 24,934 6.7 1,034.4 1,034.4 1,034.6 0.2 
X 10.730 1,975 26,979 6.2 1,035.3 1,035.3 1,035.6 0.3 
y 11.210 1,479 19,037 8.7 1,036.7 1,036.7 1,036.7 0.0 

z 11.691 1,081 20,618 8.1 1,039.9 1,039.9 1,040.4 0.5 

1 Miles above confluence with Gila River "River side/land side 
T 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
A FLOODWAY DATA 
B ~~E\l~SE t) 1~() 
L MARICOPA COUNTY, AZ REFLEC1~ LO~V1R 
E AND INCORPORATED AREAS EFFEC·T ~\!E: N('>Vember 28~ 2003 SALT RIVER 
5 
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FLOODING SOURCE FLOODWAY 

BASE FLOOD 
WATER SURFACE ELEVATION 

S~CTION MEAN REGULA TORY I WITHOUT I WITH I INCREASE 

DISTANCE' 
WIDTH AREA VELOCITY FLOODWAY FLOODWAY 

CROSS SECTION 
(FEET) (SQUARE (FEET PER 

FEET) SECOND) (FEETNGVD) 

1 Revised Area 1 Salt River 

~ 
!Cont'd\ 

AA 12.139 526 10.482 15.8 1,043.5 1,043.5 1,043.7 0.2 
AB 12.580 550 11 ,564 14.4 1,048.6 1,048.6 1,048.6 0.1 
AC 13.059 558 9,738 17.1 1,056 .2 1,056 .2 1,056.3 0.1 
AD 13.409 636 11 ,740 14.1 1,063 .5 1,063.5 1,063.6 0.1 
AE 13.809 880 19,319 8.8 1,068.0 1,068.0 1,068 .0 0.0 
AF 14.141 852 13,541 12.5 1,069.2 1 ,069.2 1 ,069 .2 0.0 
AG 14.520 745 15,305 11 .0 1,074 .2 1,074.2 1,074.2 0.0 
AH 14.900 900 22,831 7.4 1,076.9 1,076.9 1,076.9 0.0 
AI 15.337 1,054 17,199 9.8 1 ,078.1 1,078.1 1,078.1 0.0 
AJ 15.750 594 9,383 18.0 1 ,081 .9 1,081 .9 1,081 .9 0.0 
AK 16.223 890 14,237 11.9 1,088.3 1,088.3 1,088.3 0.0 
AL 16.515 907 11,465 14.7 1,093 .7 1,093.7 1,093.7 0.0 
AM 16.990 947 14,614 11 .6 1,098 .9 1,098.9 1 ,098 .9 0.0 
AN 17.328 897 16,768 10.1 1 '1 03.1 1,103.1 1 '1 03 .1 0.0 
AO 17.802 999 14,340 11.8 1,107.2 1,107.2 1,107.2 0.0 
AP 18.273 824 11 ,392 14.8 1,11 1.7 1,111.7 1,111 .7 0.0 
AQ 18.750 1,035 14,553 11 .6 1,118.2 1,118.2 1,118.2 0.0 
AR 19.224 987 14,890 11.4 1,123.6 1,123.6 1,123.6 0.0 

' AS 19.553 1,027 14,367 11 .8 1,127.8 1,127.8 1,127.8 0.0 
AT 20.026 1,006 14,993 11 .3 1,132.9 1,132.9 1,132.9 0.0 
AU 20.547 907 13,097 12.9 1,139.7 1,139.7 1,139.7 0.0 
AV 20.960 912 14,837 11 .4 1,145 .0 1,145.0 1,145.0 0.0 
AW 21.435 906 15,058 11 .2 1 '149.4 1 '149.4 1,149.4 0.0 
AX 21 .719 973 17,696 9.6 1,152.2 1,152.2 1,152.2 0.0 
AY 22.015 929 13,822 12.4 1,154.6 1,154.6 1,154.6 0.0 
AZ 22.503 1,01 2 16.481 10.4 1,159.0 1,159.0 1,159.0 0.0 

1 Mi les above conf luence with Gi la River REV!SED TO 
REFLECT LOfV1R 
EFFEC1'ftlE: No~f~H51ber 2Sj 2008 

T 

A 
FEDERALEMERGENCYMANAGEMENTAGENCY 

FLOODWAY DATA 
B 

L MARICOPA COUNTY, AZ 
E AND INCORPORATED AREAS SALT RIVER 
5 
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e ,v,Rr,11 ~~, 

'?'ftf.':'o Federal Emergency Management Agency 
...) - --~ ~ - . ,. ;...., 

Washington, D.C. 20472 ct- . ~ 
/( ' ·1\ D._,\ l 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT 

COMMUI tMATION PROJECT DESCRIPTION BASIS OF REQUEST 

City of Phoenix FILL FLOODWAY 

Maricopa County HYDRAULIC ANALYSIS 

Arizona NEW TOPOGRAPHIC DATA 

COMMUNITY 

COMMUNITY NO. : 040051 

IDENTIFIER Shumway Property I APN# 105-69-009A APPROXIMATE LATITUDE & LONGITUDE: 33.412, -112.148 
SOURCE: USGSQUADRANGLE DATUM: NAD 83 

ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES 

TYPE: FIRM" NO.: 04013C2120 G DATE: September 30. 2005 DATE OF EFFECTIVE FLOOD INSURANCE STUDY: September 30 . 2005 

PROFILE(S): 279P 
FLOODWAY DATA TABLE: 5 

Enclosures reflect changes to flooding sources affected by this revision. 
• FIRM - Flood Insurance Rate Map; •• FBFM - Flood Boundary and Floodway Map; ••• FHBM - Flood Hazard Boundary Map 

FLOODING SOURCE(S) & REVISED REACH(ES) 

Salt River- from approximately 5,280 feet upstream of 51st Avenue to approximately 7.870 feet upstream 

SUMMARY OF REVISIONS 

Flooding Source Effective Flooding Revised Flooding Increases Decreases 

Salt River BFEs* BFEs YES YES 
Floodway Flood way NONE YES 
ZoneAE Zone AE NONE YES 

• BFEs - Base Flood Elevations 

DETERMINATION 
Th is document provides the determination from the Department of Homeland Security's Federal Emergency Management Agency (FEMA) 
regard ing a request for a Letter of Map Revision (LOMR) for the area described above. Using the information submitted , we have determined that 
a revision to the flood hazards depicted in the Flood Insurance Study (FIS) report and/or National Flood Insurance Program (NFIP) map is 
warranted . This document revises the effective NFIP map, as indicated in the attached documentation. Please use the enclosed annotated map 
panels revised by this LOMR fo r floodplain management purposes and for all flood insurance policies and renewals in your community. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have 
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
LOMR Depot, 3601 Eisenhower Avenue, Alexandria , VA 22304. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip. 

cg~~ 
Dahlia Kasperski , P.E., CFM, Program Specialist 
Engineering Management Branch 
Mitigation Directorate 11255310.3.1.08091294 102-1-A-C 
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Federal Emer gency Management Agency 
Washington, D .C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

OTHER COMMUNITIES AFFECTED BY THIS REVISION 

CID Number: 040037 Name: Maricopa County, Arizona 

AFFECTED MAP PANELS 

TYPE: FIRM " NO.: 04013C2120 G DATE: September 30. 2005 

AFFECTED PORTIONS OF THE FLOOD INSURANCE STUDY REPORT 

DATE OF EFFECTIVE FLOOD INSURANCE STUDY : September 30. 2005 
PROFILE(S): 279P 
FLOODWAY DATA TABLE: 5 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have 
any questions about this document. please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 ( 1-877 -FEMA MAP) or by letter addressed to the 
LOMR Depot. 3601 Eisenhower Avenue. Alexandria, VA 22304. Add itional Information about the NFIP is available on our website at http://www.fema .gov/nfip. 

Dahl ia ~~-~m Specialist 
Engineering Management Branch 
Mitigation Directorate 112553 10.3.1.08091294 102-1-A-C 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION 

APPLICABLE NFIP REGULATIONS/COMMUNITY OBLIGATION 

I LOMR-APP 

We have made this determination pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (P.L. 93-234) and in accordance 
with the National Flood Insurance Act of 1968, as amended (Title XIII ofthe Housing and Urban Development Act of 1968, P.L. 90-448), 
42 U.S.C. 4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the ational Flood Insurance Act of 1968, as amended, 
communities participating in the NFIP are required to adopt and enforce floodplain management regulations that meet or exceed FIP 
criteria. These criteria, including adoption of the FIS report and FIRM, and the modifications made by this LOMR, are the minimum 
requirements for continued NFIP participation and do not supersede more stringent State/Commonwealth or local requirements to which 
the regulations apply. 

We provide the floodway designation to your community as a tool to regulate floodplain development. Therefore, the floodway revision 
we have described in this letter, while acceptable to us, must also be acceptable to your community and adopted by appropriate 
community action, as specified in Paragraph 60.3(d) of the NFIP regulations. 

COMMUNITY REMINDERS 

We based this determination on the 1-percent-annual-chance flood discharges computed in the FIS for your community without 
considering subsequent changes in watershed characteristics that could increase flood discharges. Future development of projects 
upstream could cause increased flood discharges, which could cause increased flood hazards. A comprehensive restudy of your 
community's flood hazards would consider the cumulative effects of development on flood discharges subsequent to the publication of 
the FIS report for your community and could, therefore, establish greater flood hazards in this area. 

Your community must regulate all proposed floodplain development and ensure that permits required by Federal and/or 
State/Commonwealth law have been obtained. State/Commonwealth or community officials, based on knowledge of local conditions and 
in the interest of safety, may set higher standards for construction or may limit development in floodplain areas. If your 
State/Commonwealth or community has adopted more restrictive or comprehensive floodplain management criteria, those criteria take 
precedence over the minimum NFIP requirements. 

We will not print and distribute this LOMR to primary users. such as local insurance agents or mortgage lenders; instead, the community 
will serve as a repository for the new data . We encourage you to disseminate the information in this LOMR by preparing a news release 
for publication in your community's newspaper that describes the revision and explains how your community will provide the data and 
help interpret the FIP maps. In that way, interested persons, such as property owners, insurance agents, and mortgage lenders. can 
benefit from the infonnation . 

This determination is based on the fiood data presently available. The enclosed documents provide additional information regarding this determination. If you have 
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
LOMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Add itional Information about the NFIP is available on our website at http://www.fema.gov/nfip. 

Dahlia Ka~~ ~Specialist 
Engineering Management Branch 
Mitigation Directorate 112553 10.3.1.08091294 102-1-A-C 



Page 4 of 5 I Issue Date: April 23, 2009 I Effective Date: April 23, 2009 I Case No.: 08-09-1294P 

Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

I LOMR-APP 

We have designated a Consultation Coordination Officer (CCO) to assist your community. The CCO will be the primary li aison between 
your community and FEMA. For information regarding your CCO, please contact: 

Ms. Sally M. Ziolkowski 
Director, Mitigation Division 

Federal Emergency Management Agency, Region IX 
Ill I Broadway Street, Suite 1200 

Oakland, CA 94607-4052 
(510) 627-7175 

STATUS OF THE COMMUNITY NFIP MAPS 

We will not physically revise and republish the FIRM and FIS report for your community to reflect the modifications made by this 
LOMR at this time. When changes to the previously cited FIRM panel(s) and FIS repor1 warrant physical revision and republication in 
the future , we will incorporate the modifications made by this LOMR at that time. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination . If you have 
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
LOMR Depot. 3601 Eisenhower Avenue. Alexandria , VA 22304. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip. 

~~~ 
Dahlia Kasperski , P.E. , CFM , Program Specialist 
Eng ineering Management Branch 
Mitigation Directorate 112553 10.3.1 .08091294 102-1-A-C 
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FLOODING SOURCE 

Salt River 

Federal Emergency Management Agency 
Washington, D .C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

PUBLIC NOTIFICATION OF REVISION 

PUBLIC NOTIFICATION 

BFE (FEET NGVD 29) 
LOCATION OF REFERENCED ELEVATION 

EFFECTIVE REVISED 

Approximately 6.070 feet upstream of 51st Avenue 1.023 1.024 

Approximately 7.340 feet upstream of 51st Avenue 1,026 1.027 

I LOMR-APP 

MAP PANEL 
NUMBER(S) 

04013C2120 G 

04013C2120 G 

Within 90 days of the second publication in the local newspaper, a citizen may request that we reconsider this determination. Any request 
for reconsideration must be based on scientific or technical data. This revi sion is effective as of the date of this letter. However, until the 
90-day period has elapsed. the revised BFEs presented in this LOMR may be changed. 

A notice of changes will be published in the Federal Register. A short notice also wi ll be published in your local newspaper on or about 
the dates li sted below. Please refer to FEMA 's website at https://www.floodmaps.fema.gov/fhm/Scripts/bfe_main.asp for a more detailed 
description of proposed BFE changes, which will be posted within a week ofthe date ofthis letter. 

LOCAL NEWSPAPER Name: 
Dates: 

Arizona Business Ga::elfe 
05/07/2009 05/14/2009 

This determination is based on the fiood data presently available. The enclosed documents provide additional information regarding this determination. If you have 
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
LOMR Depot, 3601 Eisenhower Avenue. Alexandria , VA 22304. Add itional Information about the NFIP is available on our website at http://www.fema.gov/nfip. 

cg~~ 
Dahlia Kasperski , P.E .. CFM. Program Specialist 
Engineering Management Branch 
Mitigation Directorate 11255310.3.1.08091294 102-1-A-C 
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FLOODING SOURCE FLOODWAY 
BASE FLOOD 

WATER SURFACE ELEVATION 
SECTION MEAN REGULATORY I ~THOUT ' ~TH I INCREASE 

DISTANCE' 
~DTH AREA VELOCITY FLOODWAY FLOODWAY 

CROSS SECTION 
(SQUARE (FEET PER (FEET) 

FEET) SECOND) (FEET NGVD) 

Salt River 

A 0.284 5,175 53,136 3.7 949.0/948.32 948.3 949.3 1.0 
B 0.661 3,770 38,392 4.7 950.8/950.22 950.2 951 .1 0.9 
c 1.1 39 3,940 33,793 4.9 954.1 /953 .82 953.8 954.2 0.4 
D 1.614 3,899 36,618 4.5 956.6/956.52 956.5 956.7 0.2 
E 2.087 3,383 29.242 5.6 960.4 960.4 960.5 0.1 
F 2.553 3,626 26,811 6.1 963.3 963.3 963.4 0.1 
G 3.042 2,943 23,417 7.0 967.7 967.7 967.8 0.1 
H 3.549 2,458 22,950 7.2 971.5 971 .5 971.9 0.4 
I 4.038 2,912 24,568 6.7 975.9 975.9 976.3 0.4 
J 4.512 2,051 14.478 11.3 977.7 977.7 978.0 0.3 
K 4.978 1,654 17,123 9.6 986.4 986.4 986.4 0.0 
L 5.437 1,542 22,409 7.3 990.2 990.2 990.4 0.2 
M 5.911 1,563 22,084 7.4 993.6 993.6 994.0 0.4 
N 6.313 2.402 25,689 6.5 995.1 995.1 995.8 0.7 
0 6.787 2,542 21 ,235 7.8 999.8 999.8 1,000.7 0.9 
p 7.262 2,353 27,986 5.9 1,003.3 1,003.3 1,004.3 1.0 
Q 7.725 1,735 17,441 9.5 1,007.6 1,007.6 1,008.3 0.7 
R 8.054 1,579 22,816 7.3 1,012.1 1,012.1 1,012.3 0.2 Revised 

s 8.468 3,033 25.41 1 6.5 1,016.4 1,016.4 1,016.6 0.2 v· T 8.954 2,286 19,622 8.5 1,020.4 1,020.4 1,020.5 0.1 
u 9 .323 1,549 18,880 8.8 1 ,026.4 1 026.4 1,026.4 0 .0 
v 9.896 1,593 18,829 8.8 1,032.0 1,032.0 1,032.3 0.3 
w 10.263 1,875 25,614 6.5 1,035.9 1,035.9 1,036.1 0.2 
X 10.736 1,980 31 ,047 5.4 1,037.4 1,037.4 1,037.7 0.3 
y 11.211 1,411 20,957 7.9 1,038.3 1,038.3 1,038.3 0.0 
z 11.687 1,112 21 ,561 7.7 1,040.6 1,040.6 1,041 .3 0.7 

'Miles above confluence with Gila River ' River side/land side 

T 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

A FLOODWAY DATA 
8 REVISED TO 
L MARICOPA COUNTY, AZ REFLECT LOMR 
E AND INCORPORATED AREAS EFFECTIVE: April 23, 2009 SALT RIVER 
5 
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• HEC-RAS Plan· DupEff River· 1 Reach· 1 

Reach River Sta Profile QTotal MinCh El W.S. Elev CriiW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Widlh I Froude # Chi 

(cfs) (ft) (ft) (ft) (ft) (tuft) (IUs) (sq ft) (ft) I 
1 214.14 PF#1 169000.00 1048.70 1075.50 1062.66 1077.01 0.000804 9.84 17180.89 1312.52 1 0.36 

1 214.14 PF#2 169000.00 1048.70 1075.51 1062.66 1077.01 0.000803 9.83 17184.88 726.86 0.36 

I I 
1 214.04 PF#1 169000.00 1048.80 1075.04 1062.64 1076.58 0.000846 9.95 16977.45 813 .60 0.36 

1 214.04 PF#2 169000.00 1048.80 1075.05 1062.64 1076.59 0.000845 9.95 16981 .8 3 733.89 1 0.36 

1 213.95 PF#1 169000.00 1049.30 1074.16 1063.67 1076.05 0.001 218 11 .04 15307.12 777.40 0.43 

1 213.95 PF#2 169000.00 1049.30 1074.16 1063.67 1076.06 0.001216 11 .04 15312.49 745. 19 0.43 

1 213.85 PF#1 169000.00 1048.10 1071 .66 1065.14 1075.08 0.002230 14.98 11764.97 1017.61 0.58 

1 213.85 PF#2 169000.00 1048.10 1071.66 1065.14 1075.09 0.002229 14.98 11769.51 702.59 0.58 

1 213.75 PF#1 169000.00 1044.60 1071 .97 1060.91 1073.93 0.000919 11 .25 15022.46 656.45 0.41 

1 213.75 PF#2 169000.00 1044.60 1071.98 1060.91 1073.94 0.000918 11 .25 15027.9 1 656.35 0.41 

1 213.745 Bridge 

1 213.74 PF# 1 169000.00 1044.60 1071.66 1060.91 1073.68 0.000958 11 .40 14818.63 654 .76 1 0.42 

1 213.74 PF#2 169000.00 1044.60 1071.67 1060.91 1073.69 0.000957 11.40 14824.30 654.73 1 0.42 

I 
1 21 3.66 PF#1 169000.00 1047.60 1069.25 1 1063.62 1072.99 0 .002199 15.51 10898.94 586.13 0.62 

1 213.66 PF#2 169000.00 1047.60 1069.27 1063.62 1073.00 0.002194 15.50 10906.67 565.99 0.62 

1 213.57 PF#1 169000.00 1046.70 1069.19 1063.08 1071 .61 0.001831 12.49 13535.60 1275.10 0.55 

1 213.57 PF#2 169000.00 1046.70 1069.20 1063.08 1071 .62 0.001827 12.47 13548.71 852.16 0.55 

1 213.47 PF#1 169000.00 1045.80 1068.60 1061.42 1070.60 0.001694 11.35 14886.30 1424.00 0.52 

1 213.47 PF#2 169000.00 1045.80 1068.62 1061.42 1070.62 0.001691 11.34 14903.79 1023.12 0.52 

1 213.38 PF#1 169000.00 1045.40 1068.60 1059.34 1069.81 0.000809 8.83 19139.19 1251.70 0.37 

1 213.38 PF#2 169000.00 1045.40 1068.61 1 1059.34 1069.82 0.000810 8.82 19155.73 1101.75 0.37 

1 213.33 PF#1 169000.00 1045.40 1068.57 1057.70 1069.53 0.000606 7.87 21 480.53 1371.95 0.33 

1 213.33 PF#2 169000.00 1045.40 1068.58 1057.70 1069.54 0.000608 7.86 21497.32 1185.62 0.33 

1 213.26 PF#1 169000.00 1040.40 1068.16 1 1055.61 1069.32 0.000568 8.67 19493.06 881.25 0.32 

1 213.26 PF#2 169000.00 1040.40 1068.17 1055.61 1069.34 0.000567 8.66 19505.43 881.21 0.32 

1 213.255 Bridge 

I 
1 213.25 PF#1 169000.00 1040.40 1067.95 1055.61 1069.14 0.000585 8.75 19310.07 880.24 0.33 

1 213.25 PF#2 169000.00 1040.40 1067.96 1055.61 1069.15 0.000584 8.75 19322.76 880.24 0.33 

1 213.21 PF#1 166000.00 1044.90 1067.99 1055.88 1069.03 0.000510 8.17 20358.92 1540.79 0.31 

1 213.21 PF#2 166000.00 1044.90 1068.00 1055.88 1069.04 0.000528 8.17 20315.02 928.20 0.31 

1 213.11 PF#1 166000.00 1047.60 1067.16 1058.35 1068.63 0.000913 9.73 17066.41 927.80 0.40 

1 213.11 PF#2 166000.00 1047.60 1067.16 1058.35 1068.63 0.000912 9.72 17072.1 8 927.79 0.40 

1 213.03 PF#1 166000.00 1046.70 1066.57 1058.30 1068.17 0.001032 10.14 16391.47 965.60 0.42 

1 213.03 PF#2 166000.00 1046.70 1066.58 1058.30 1068.17 0.001 031 10.13 16382.68 919.76 0.42 

I I 
1 212.93 PF#1 166000.00 1045.40 1065.48 1058.04 1067.55 0.001316 11.53 14402.09 850.1 9 0.48 
1 212.93 PF#2 166000.00 1045.40 1065.49 1058.04 1067.55 0.001314 11.52 14408.82 798 .99 0.48 

I 
1 212.84 PF#1 166000.00 1043.10 1063.54 1057.57 1066.65 0.001 930 14.14 11737.26 635.75 0.58 
1 212.84 PF#2 166000.00 1043.10 1063.56 1 1057.57 1066.66 0.001926 14.13 11745.09 635.75 0.58 

1 212.74 PF#1 166000.00 1041.60 1063.06 1055.53 1065.57 0.001465 12.71 13064.60 721.72 0.51 

1 212.74 PF#2 166000.00 1041 .60 1063.08 1055.53 1065.58 0.001462 12.70 13074.10 676.59 0.51 

I 
1 212.68 PF#1 166000.00 1036.90 1063.02 1052.69 1065.16 0.001030 11 .74 14139.91 629.02 0.44 
1 212.68 PF#2 166000.00 1036.90 1063.04 1052.69 1065.17 0.001028 11 .73 14148.66 629.03 0.44 

1 212.675 Bridge 

1 212.67 PF#1 166000.00 1036.90 1062.53 1052.69 1064.77 0.001102 12.00 13830.37 626.50 0.45 
1 212.67 PF#2 166000.00 1036.90 1062.54 1052.69 1064.77 0.001101 12.00 13834.12 626.51 0.45 

1 212.56 PF#1 166000.00 1039.30 1056.871 1055.74 1063.23 0.004887 20.23 8207.39 521.49 0.90 
1 212.56 PF#2 166000.00 1039.30 1056.981 1055.74 1063.25 0.004781 20.09 8263.99 521.09 0.89 • 1 212.46 PF# 1 166000.00 1037.20 1056.23 1 1052.77 1060.78 0.003034 1 17.11 9703.67 1555.1 5 0.72 

1 212.46 PF#2 166000.00 1037.20 1056.29 1052.77 1060.80 0.003114 17.05 9738.10 557.66 0.72 

I I 



• HEC-RAS Plan· DupEff River· 1 Reach· 1 (Continued) 

Reach River Sta Profile I QTotal MinCh El W.S. Elev CriiW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (ftlft) (ftls) (sq ft) (ft) 

1 212.37 PF#1 166000.00 1036.60 1053.09 1051.73 1058.81 0.004658 19.19 8651 .10 573.58 0.87 

1 212.37 PF#2 166000.00 1036.60 1053.10 1051.73 1058.81 0.004647 1 19.17 8657.61 573.63 0.87 

1 212.27 PF#1 166000.00 1035.10 1050.68 1049.57 1056.35 0.005222 19.10 8689.03 2801.44 0.89 

1 212.27 PF#2 166000.00 1035.10 1050.71 1049.57 1056.36 0.005192 19.07 8704.85 605.70 0.89 

1 212.18 PF#1 I 166000.00 1030.80 1050.27 1 1045.89 1053.95 0.002685 15.41 10771 .28 2341.16 0.66 

1 212.18 PF#2 166000.00 1030.80 1050.30 1045.89 1053.97 0.002669 15.38 10791 .50 627.68 0.65 

1 212.08 PF#1 166000.00 1025.90 1050.06 1041.45 1052.68 0.001412 12.99 12782.7 1 2180.90 0.49 

1 212.08 PF#2 166000.00 1025.90 1050.09 1041.45 1052.70 0.001405 12.97 12803.52 589.77 0.49 

1 211.99 PF#1 166000.00 1025.39 1048.57 1041.17 1051.79 0.001817 14.39 11535.15 1310.55 0.55 

1 211.99 PF#2 166000.00 1025.39 1048.62 1041.17 1051 .82 0.001806 14.36 11560.38 549.74 0.55 

1 211.89 PF#1 166000.00 1024.19 1047.95 1039.97 1050.86 0.001595 13.69 12125.97 564.78 0.52 

1 211.89 PF#2 166000.00 1024.19 1048.01 1039.97 1050.90 0.001583 13.66 12154.99 564 .94 0.52 

1 211.79 PF#1 166000.00 1023.84 1047.10 1039.26 1050.02 0.001613 13.71 12111.00 1186.74 0.52 

1 211.79 PF#2 166000.00 1023.84 1047.16 1039.26 1050.06 0.001599 13.67 12145.65 567.77 0.52 

1 211.71 PF#1 166000.00 1023.19 1046.38 1 1038.56 1049.29 0.001615 13.70 12118.89 637.47 0.52 

1 211.71 PF#2 166000.00 1023.19 1046.45 1038.56 1049.34 0.001599 13.65 12158.51 569.33 0.52 

1 211 .64 PF#1 166000.00 1022.58 1045.49 1038.24 1048.61 0.001773 14.16 11720.96 835.81 0.55 

1 211.64 PF#2 166000.00 1022.58 1045.57 1038.24 1048.66 0.001751 14.11 11767.87 562.02 0.54 

1 211.54 PF#1 166000.00 1021.90 1043.53 1038 .07 1047.48 0.002272 15.95 10410.75 525.50 0.63 

1 211.54 PF#2 166000.00 1021.90 1043.66 1038.07 1047.56 0.002226 15.84 10478.70 525.86 0.63 

1 211 .525 Bridge 

1 211.51 PF#1 166000.00 1021.80 1041.88 1037 .98 1046.51 0.002923 17.26 9616.05 521.31 0.71 

1 21 1.51 PF#2 166000.00 1021.80 1042.12 1037.98 1046.63 0.002807 17.05 9738.69 521.98 0.70 • 1 211.41 PF#1 166000.00 1018.30 1041.42 1044.81 0.001948 14.79 11221.50 565.86 0.59 

1 211 .41 PF#2 166000.00 1018.30 1041 .69 1044.99 0.001869 14.59 11375.19 567.44 0.57 

1 211.31 PF#1 166000.00 1020.80 1040.20 1037.24 1043.59 0.003137 14.78 11234.25 821.06 0.70 

1 211.31 PF#2 166000.00 1020.80 1040.63 1037.24 1043.81 0 .002845 14.33 11585.76 823.96 0.67 

1 211.21 PF#1 166000.00 1021.10 1039.45 1035.55 1041.89 0.002343 12.54 13237.48 989.51 0.60 

1 211.21 PF#2 166000.00 1021.10 1040.04 1035.55 1042.28 0.002037 12.01 13818.43 991.82 0.57 

I I 
1 211.12 PF#1 166000.00 1015.70 1039.87 1029.88 1040.93 0.000644 8.29 20026.95 1060.56 0.34 

1 211.12 PF#2 166000.00 1015.70 1040.41 1029.88 1041.42 0.000587 8.06 20608.32 1081.14 1 0.32 

1 211.02 PF#1 166000.00 1019.40 1038.44 1032.11 1040.38 0.001433 11.22 15256.11 1310.75 0.49 

1 211 .02 PF#2 166000.00 1019.40 1039.06 1032.12 1040.91 0.001298 10.92 15277.02 1005.42 0.47 

1 210.93 PF#1 166000.00 1018.70 1038.11 1034.18 1039.54 0.001361 10.24 19460.52 2668.95 0.47 

1 210.93 PF#2 I 166000.00 1018.70 1038.16 1033.38 1040.16 0.001720 11.53 15120.02 1173.11 0.53 

I 
1 210.83 PF#1 I 166000.00 1019.10 1037.40 1032.21 1038.86 0.001318 10.23 19536.87 2260.41 0.46 

1 210.83 PF#2 166000.00 1019.10 1037.36 1031.99 1039.30 0.001616 11.31 15485.58 1303.30 0.51 

1 210.74 PF#1 166000.00 1018.20 1036.90 1029.79 1038.25 0.001002 9.51 19824 .06 2325.61 0.4 1 

1 210.74 PF#2 166000.00 1018.20 1037.01 1029.51 1038.51 0.001066 9.85 17018.50 1365.70 0.42 

1 210.64 PF#1 166000.00 1017.70 1036.64 1029.00 1037.70 0.000835 8.61 22697.83 2997.54 1 0.37 

1 210.64 PF#2 166000.00 1017.70 1036.65 1029.00 1037.94 0.000956 9.21 19007.99 1479.19 0.40 

I 
1 210.55 PF#1 I 166000.00 1018.00 1035.92 1028.55 1037.21 0.001015 9.17 19327.74 2363.76 0.4 1 

1 210.55 PF#2 I 166000.00 1018.00 1036.18 1028.55 1037.43 0.000970 9.04 19351.21 1743.43 0.40 

I I 
1 210.46 PF#1 I 166000.00 1016.30 1036.30 1 1025.05 1036.70 0.000315 5.06 32809.68 2068.39 0.21 

1 210.46 PF#2 I 166000.00 1016.30 1036.55 1025.05 1036.94 0.000304 1 4.99 33290.61 1905.27 0.21 

1 210.36 PF#1 166000.00 1017.40 1035.87 1027.55 1036.46 0.000542 6.21 26745.71 1908.19 0.29 

1 210.36 PF#2 166000.00 1017.40 1036.14 1027.55 1036.72 0.000509 6.09 27269.74 1909.31 0.28 

• 1 210.26 PF#1 166000.00 1016.90 1035.68 1026.47 1036.19 0.000463 5.72 29013.43 1943.97 0.26 

1 210.26 PF#2 I 166000.00 1016.90 1035.97 1026.47 1036.46 0.000435 5.61 29570.83 1945.53 0.25 

1 210. 17 PF#1 166000.00 1014.70 1035.29 1027.95 1035.91 0.000609 6.31 26319.87 2187.11 0.30 



• HEC RAS Plan· DupEff River· 1 Reach· 1 (Continued) 

Reach River Sta Profile QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width I Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (fils) (sq ft) (ft) I 
1 210.17 PF#2 166000.00 1014.70 1035.61 1027.95 1036.20 0.000565 6.16 26940.91 1975.40 0.29 

1 210.07 PF#1 166000.00 1018.70 1035.08 1026.32 1035.59 0.000543 5.78 29128.99 2347.69 0.26 

1 210.07 PF#2 166000.00 1018.70 1035.40 1026.28 1035.90 0.000526 5.74 29207.43 2015.00 0.26 

1 209.98 PF#1 166000.00 998.62 1035.11 1019.92 1035.39 0.000164 4.32 39949.28 2495.85 1 0.17 

1 209.98 PF#2 166000.00 998.62 1035.39 1019.88 1035.70 0.000177 4.49 36985.45 1842.97 0.18 

I I 
1 209.88 PF#1 166000.00 997.42 1034.93 1018.36 1035.29 0.000201 4.89 34725.63 1828.99 0.20 

1 209.88 PF#2 166000.00 997.42 1035.19 1018.32 1035.60 0.000216 5.10 32558.83 1650.94 0.20 

1 209.79 PF#1 166000.00 1003.93 1034.85 1019.46 1035.18 0.000207 4.68 35815.89 2274.68 0.19 

1 209.79 PF#2 166000.00 1003.93 1035.09 1019.65 1035.48 0.000234 4.97 33396.39 1686.12 0.20 

1 209.69 PF#1 166000.00 1004.96 1034.41 1021.44 1035.00 0.000504 6.17 26927.41 2254.04 0.28 

1 209.69 PF#2 166000.00 1004.96 1034.58 1021.87 1035.27 0.000612 6.67 24896.48 1666.72 0.30 

1 209.6 PF#1 166000.00 1003.48 1034.21 1022.79 1034.75 0.000344 6.21 28592.34 2390.29 0.25 

1 209.6 PF#2 166000.00 1003.48 1034.26 1023.22 1034.98 0.000430 6.96 24606.78 1328.11 0.28 

1 209.54 PF#1 166000.00 1005.00 1032.94 1026.10 1034.51 0.000808 12.15 18920.65 1093.87 0.41 

1 209.54 PF#2 166000.00 1005.00 1033.17 1026.10 1034.73 0.000796 12.13 18832.48 1050.00 0.40 

1 209.535 Bridge 

1 209.53 PF#1 166000.00 1005.00 1032.62 1026.09 1034.25 0 .000855 12.41 18565.73 1093.87 0.42 

1 209.53 PF#2 166000.00 1005.00 1032.84 1026.10 1034.48 0.000840 12.37 18495.38 1050.00 0.4 1 

1 209.42 PF#1 166000.00 1003.87 1032.51 1024.61 1033.34 0.000757 7.34 22651.20 3449.86 0.35 

1 209.42 PF#2 166000.00 1003.87 1032.77 1024.61 1033.57 0.000713 7.20 23049.24 1636.60 1 0.34 

I 
1 209.33 PF#1 166000.00 996.31 1032.38 1021.18 1032.99 0.000445 6.32 26675.06 6734.89 0.27 

1 209.33 PF#2 166000.00 996.31 1032.63 1021.18 1033.24 0.000432 6.26 26537.57 1585.47 0.27 

• 1 209.24 PF#1 166000.00 1008.90 1031 .35 1026.11 1032.58 0.001239 9.36 20160.96 3668.36 0.44 

1 209.24 PF#2 166000.00 1008.90 1031 .34 1026.15 1032.80 0.001403 9.95 18055.99 1637.72 0.47 

1 209.14 PF#1 I 166000.00 1010.60 1030.69 1025.89 1031.94 0.001275 9.50 20412.75 3553.73 0.45 

1 209.14 PF#2 166000.00 1010.60 1030.60 1026.05 1032.06 0.001458 10.11 18577.89 1899.79 0.48 

1 209.04 PF#1 166000.00 1012.20 1030.45 1023.93 1031 .32 0.000816 8.02 24080.08 4633.32 0.37 

1 209.04 PF#2 166000.00 1012.20 1030.39 1023.99 1031.35 0.000885 8.33 22691.72 1980.00 0.38 

1 208.95 PF#1 166000.00 1013.80 1027.37 1 1027.01 1030.35 0.003774 14.37 13413.33 3710.50 0.77 

1 208.95 PF#2 166000.00 1013.80 1027.38 1027.00 1030.36 0.003762 14.35 13433.12 2058.96 0.77 

1 208.85 PF#1 166000.00 1013.40 1027.11 1024.13 1028.51 0.002038 9.75 17958.04 3049.03 0.54 

1 208.85 PF#2 166000.00 1013.40 1027.11 1024 .11 1028.51 0 .002037 9.75 17971 .29 1945.66 0.54 

1 208.75 PF#1 166000.00 1005.20 1026.41 1021.31 1027.61 0.001289 8.80 18870.67 2854.08 0.44 

1 208.75 PF#2 166000.00 1005.20 1026.42 1021.31 1027.62 0.001294 8.79 18880.3 1 1548.90 0.44 

I I 
1 208.67 PF#1 166000.00 1007.60 1025.63 1021.02 1026.96 0.001614 9.25 17964.56 3257.49 0.48 

1 208.67 PF#2 166000.00 1007.60 1025.64 1021.02 1026.97 0.001615 9.25 17944.12 1585.22 0.48 

1 208.57 PF#1 166000.00 1007.60 1021 .05 1021.05 1025.15 0.007401 16.25 10216.43 1588.16 1.00 

1 208.57 PF#2 166000.00 1007.60 1021 .05 1021.05 1025.15 0.007440 16.25 10216.43 1241.44 1.00 

1 208.48 PF#1 I 166000.00 1007.60 1021.36 1017.86 1022.45 0.001742 8.36 19846.45 2170.30 0.49 

1 208.48 PF#2 I 166000.00 1007.60 1021 .38 1017.86 1022.46 0.001731 1 8.35 19884.46 217o.3o I 0.49 

1 208.39 PF#1 166000.00 1005.60 1020.44 1017.33 1021.56 0.002009 8.49 19556.29 2917 .06 0.51 

1 208.39 PF#2 166000.00 1005.60 1020.47 1017.33 1021.58 0.001987 8.46 19622.28 2285.85 0.51 

1 208.29 PF#1 I 166000.00 1004.70 1019.52 1 1016.25 1020.55 0.001814 8.1 4 20401 .30 2550.03 0.49 

1 208.29 PF#2 I 166000.00 1004.70 1019.571 1016.25 1020.59 0.001783 8.09 20508.57 2381.47 0.49 

I 
1 208.19 PF#1 166000.00 1004.70 1018.79 1014.91 1019.66 0.001564 7.49 22151.56 2675.20 1 0.46 

1 208.19 PF#2 166000.00 1004.70 1018.85 1 1014.91 1019.71 0.001524 7.44 22325.38 2664.02 0.45 

I I 
1 208.1 PF#1 166000.00 1001.40 1018.03 1014.27 1018.84 0.001569 1 7.22 22976.38 3169.18 1 0.46 • 1 208.1 PF#2 166000.00 1001.40 1018.12 1014.27 1018.91 0.001506 7.1 4 23258.76 2944.81 0.45 

I I 
1 207.99 PF#1 166000.00 999.90 1016.92 1 1013.04 1017.87 0.001846 7.82 21224 .66 3550.63 0.49 
1 207.99 PF#2 166000.00 999.90 1017.08 1013.04 1018.00 0.001749 7.66 21661 .21 2749.34 0.48 



• HEC RAS Plan· DupEff River· 1 Reach· 1 (Continued) 

Reach River Sta Profile Q Total MinCh El W.S . Elev CritW.S . E.G. Elev E.G. Slope Vel Chnl Flow Area Top Widlh Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (Wft) (ft/s) (sq ft) (ft) 

I 
1 207.9 PF#1 166000.00 1000.80 1016.38 1012.13 1017.07 0.001248 6.69 24842.12 3677.94 0.41 

1 207.9 PF#2 166000.00 1000.80 1016.58 1012.13 1017.24 0.001 158 6.53 25415.12 3016.31 0.40 

1 207.8 PF#1 166000.00 999.10 1015.4 1 1011.92 1016.32 0.001667 7.69 21970.15 4717.03 0.47 

1 207.8 PF#2 166000.00 999.10 1015.66 1011.92 1016.54 0.001544 7.53 22032.87 2617.43 0.46 

1 207.71 PF#1 166000.00 1000.30 1014.41 1011 .60 1015.43 0.001884 8.24 20770.72 3875.76 0.50 

1 207.71 PF#2 I 166000.00 1000.30 1014.58 1011.48 1015.67 0.001904 8.39 19789.24 2344 .11 0.51 

1 207.62 PF#1 166000.00 1000.20 1012.76 1010.44 1014.28 0.002780 9.99 17277.21 4261 .97 0.61 

1 207.62 PF#2 166000.00 1000.20 1012.98 1010.38 1014.53 0.002696 10.01 16602.68 1962.23 0.61 

I 
1 207.53 PF#1 166000.00 999.10 1012.09 1008.07 1013.25 0.001487 8.78 19697.37 4480.19 0.47 

1 207.53 PF#2 166000.00 999.10 1012.25 1007.97 1013.51 0.001553 9.01 18428.21 1672.10 0.48 

1 207.49 PF#1 166000.00 992.20 1012.07 1004.75 1012.92 0 .000745 7.40 22425.8 3 3807.67 0.35 

1 207.49 PF#2 166000.00 992.20 1012.33 1004.75 1013.15 0.000702 7.27 22830.88 1579.37 0.34 

1 207.485 Bridge 

1 207.48 PF#1 I 166000.00 992.20 1011 .97 1004.75 1012.83 0.000763 7.46 22259.18 3764.82 0.35 

1 207.48 PF#2 166000.00 992.20 1012.22 1004.75 1013.05 0.000720 7.33 22660.16 1578.87 0.34 

1 207.43 PF#1 166000.00 999.00 1010.99 1007.63 1012.48 0.002056 9.80 16943.05 3420.35 0.54 

1 207.43 PF#2 166000.00 999.00 101 1.34 1007.63 1012.73 0.001848 9.47 17535.23 1686.77 0.52 

1 207.34 PF#1 166000.00 995.90 1009.51 1006.72 1011 .35 0.002647 10.88 15262.63 3294.41 0.61 

1 207.34 PF#2 166000.00 995.90 1010.15 1006.72 1011.77 0.002156 10.21 16265.80 1568.77 0.56 

I I 
1 207.27 PF#1 166000.00 993.30 1008.39 1006.08 1010.28 0.002803 10.35 15197.74 2021.75 0.62 

1 207.27 PF#2 166000.00 993.30 1009.39 1006.07 1010.93 0.002031 9.44 16777.84 1617.90 0.54 

1 207. 16 PF# 1 166000.00 992.70 1007.63 1004.57 1008.85 0 .001702 9.42 19339.72 2937.65 0.50 • 1 207. 16 PF#2 166000.00 992.70 1008.33 1005.08 1009.81 0.001825 10.16 17450.59 1734.50 0.52 

1 207.07 PF#1 166000.00 992.80 1004.30 1004.30 1007.37 0.005272 15.04 12709.44 2121.27 0.86 

1 207.07 PF#2 166000.00 992.80 1004.74 1004.74 1008.25 0.005422 15.68 11728.65 1710.74 0.88 

1 206.97 PF# 1 166000.00 981.70 1003.73 995.22 1004.80 0.000773 8.53 21352.60 2153.01 0.36 

1 206.97 PF#2 166000.00 981.70 1004.63 995.22 1005.77 0.000760 8.62 19950.52 1567.64 0.36 

1 206.88 PF#1 I 166000.00 981.80 1003.59 993.27 1004.41 0.000528 7.55 24354.50 2551.40 0.31 

1 206.88 PF#2 166000.00 981.80 1004.48 993.27 1005.39 0.000533 7.71 22622.29 1800.86 0.31 

1 206.79 PF#1 166000.00 981.80 1003.43 992.85 1004.13 0.000488 6.93 26343.78 3026.51 I 0.29 

1 206.79 PF#2 166000.00 981.80 1004.34 992.85 1005.10 0.000478 7.08 24760.10 1934 .31 0.29 

1 206.7 PF#1 166000.00 981.80 1003.32 994.04 1003.85 0.000441 6.03 29831.77 3518.68 0.27 

1 206.7 PF#2 166000.00 981.80 1004.25 994.04 1004.82 0.000429 6.14 27986.52 2093.13 0.27 

1 206.6 PF#1 166000.00 981.80 1002.90 996.86 1003.56 0.000710 6.91 26877.21 3305.80 0.33 

1 206.6 PF#2 166000.00 981.80 1003.79 996.68 1004.54 0.000695 7.14 24927.56 2185.35 1 0.33 

1 206.51 PF#1 166000.00 981.80 1002.02 998.52 1003.04 0.001348 8.99 22111.25 4076.37 0.45 
1 206.51 PF#2 166000.00 981.80 1002.84 999.19 1004.02 0.001341 9.36 20116.29 2060.75 0.46 

1 206.41 PF#1 166000.00 982.50 1001.41 997.88 1002.32 0.001436 8.71 23370.94 3862.05 0.46 
1 206.41 PF#2 166000.00 982.50 1002.21 998.36 1003.30 0.001435 9.12 20569.79 2190.50 0.47 

I 
1 206.32 PF#1 166000.00 982.80 1000.76 997.04 1001.56 0.001495 8.05 24553.57 3961.10 0.46 

1 206.32 PF#2 I 166000.00 982.80 1001.56 997.90 1002.55 0.001 498 8.50 21191.37 2377.93 0.47 

1 206.22 PF#1 166000.00 983.00 999.83 996.54 1000.70 0.001855 8.54 24922.30 3819.75 0.52 

1 206.22 PF#2 166000.00 983.00 1000.69 1 996.71 1001.72 0.001734 8.70 21236.13 2441.77 0.51 

I I 
1 206.13 PF#1 166000.00 984.60 998.64 999.71 0.002097 8.44 24241.50 3610.69 0.52 

1 206.13 PF#2 166000.00 984.60 999.43 1000.66 0.002539 1 9.44 19323.79 2386.31 0.57 

1 206.03 PF#1 166000.00 984.50 997. 19 995.40 998.47 0.002920 1 10.04 20468.71 3627.33 0.61 

1 206.Q3 PF#2 166000.00 984.50 997.37 995.41 999.15 0.003548 11.22 16111.43 2131 .13 0.67 • I 
1 205.94 PF#1 I 166000.00 981.00 996.28 992.36 997.17 0.001782 8.09 23804.66 3972.87 0.48 

1 205.94 PF#2 166000.00 981.00 996.85 992.30 997.71 0.001519] 7.77 22932.78 2567.00 ] 0.45 
I I 



HEC RAS Plan· DupEff River· 1 Reach· 1 (Continued) 

Reach River Sta Profile QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width I Froude #Chi 

(cfs) (ft) (ft) I (fl) (ft) (fVft) (fVs) (sq ft) (ft) I 
1 205.84 PF#1 166000.00 979.50 995 78 1 991 .10 996.43 0.001006 6.60 27802.52 3933.88 0.38 

1 205.84 PF#2 166000.00 979.50 996.39 1 991 .10 997.06 0.000928 6.78 25657.05 2435.70 0.36 

1 205.75 PF#1 166000.00 973.90 995.10 989.59 995.78 0.001766 6.71 25677.68 3323.85 0.37 

1 205.75 PF#2 166000.00 973.90 995.83 989.59 996.48 0.001497 6.46 25689.44 2402.30 0.35 

1 205.62 PF#1 166000.00 976.00 994.55 988.70 995.07 0.000680 5.99 30115.70 4036 .31 0.31 

1 205.62 PF#2 166000.00 976.00 995.25 988.65 995.85 0.000671 6.18 26878.39 2234.10 1 0.31 

1 205.52 PF#1 166000.00 975.90 994.29 987.07 994 .75 0.000496 5.67 33142.23 4244 .89 0.28 

1 205.52 PF#2 166000.00 975.90 994.95 987.28 995.53 0.000543 6.1 2 27121 .18 2019.90 0.29 

I 
1 205.43 PF#1 166000.00 976.10 994.00 986.93 994 .50 0.000544 6.04 31497.11 3841 .68 0.29 

1 205.43 PF#2 166000.00 976.10 994.53 1 986.96 995.24 0.000647 6.76 24572.45 1842.37 0.33 

1 205.4 PF#1 164000.00 975.50 993.99 984.67 994.40 0.000362 5.41 35918.39 4097.71 0.24 

1 205.4 PF#2 164000.00 975.50 994.56 984.67 995.10 0.00041 3 5.90 27793.38 1747.80 0.26 

1 205.34 PF#1 164000.00 975.57 993.64 986.68 994 .20 0.001005 6.45 29523.69 7348.85 0. 30 

1 205.34 PF#2 164000.00 975.57 993.98 986.65 994.85 0.001336 7.53 22084.53 1562.96 0.35 

1 205.25 PF#1 164000.00 973.40 993.26 985.26 993.82 0.000623 1 6.64 30541.15 4512.59 0.28 

1 205.25 PF#2 164000.00 973.40 993.49 985.16 994.34 0.000817 7.64 22668.13 1482.30 0.32 

1 205. 15 PF#1 164000.00 973.10 991.76 987.66 993.21 0.002039 10.40 19449.29 3049.28 0.49 

1 205.15 PF#2 164000.00 973.10 992.25 987.65 993.69 0.001819 10.06 17454.60 1445.00 0.47 

I 
1 205.06 PF#1 164000.00 970.50 990.85 984.95 992.22 0.001875 9.62 18539.88 2210.68 0.47 

1 205.06 PF#2 164000.00 970.50 991.36 984.95 992.79 0.001795 9.65 17328.48 1435.30 0.46 

I 
1 204.97 PF#1 164000.00 973.30 990.56 1 984 .97 991 .30 0.001134 7.35 24819.05 3736.09 0.36 

1 204.97 PF#2 164000.00 973.30 990.76 1 985.05 991 .87 0.001485 8.49 19457.05 1516.30 0.42 

1 204.87 PF#1 164000.00 968.10 990.19 1 982.94 990.80 0.000767 6.60 27860.69 3635.74 0.31 • 1 204.87 PF#2 164000.00 968.10 990.37 1 982.85 991 .20 0.000942 7.37 22409.55 1542.20 0.34 

1 204.78 PF#1 164000.00 967.60 990.01 980.93 990.45 0.000477 5.68 31874.88 4837.51 0.25 

1 204.78 PF#2 164000.00 967.60 990.13 980.78 990.77 0.000611 6.47 25928.85 1620.43 0.28 

1 204.68 PF#1 164000.00 971.40 989.36 982.91 990.10 0.000903 7.28 24862.56 3375.81 0.33 

1 204.68 PF#2 164000.00 971.40 989.32 982.81 990.31 0.001151 8.21 21000.50 1586.28 0.38 

1 204.61 PF#1 164000.00 972.60 988.59 983.53 989.64 0.001360 8.79 20900.84 7282 .60 0.41 

1 204.61 PF#2 164000.00 972.60 988.62 983.47 989.78 0.001462 9.12 19542.28 1602.90 0.42 

1 204.53 PF#1 164000.00 972.70 987.68 982.99 988.93 0.001814 9.22 18844.19 4061.16 0.46 

1 204.53 PF#2 164000.00 972.70 987.68 982.94 989.03 0.001919 9.48 18005.97 1610.90 0.47 

1 204.42 PF#1 164000.00 971.40 986.40 982 .76 987 .76 0.002432 9.40 17715.45 2778.70 0.51 

1 204.42 PF#2 164000.00 971.40 986.38 1 982.73 987.81 0.002531 9.57 17129.48 1653.57 0.52 

I 
1 204.34 PF#1 164000.00 969.30 985.28 981.45 986.65 0.002470 9.39 17462.96 2452.20 0.52 

1 204.34 PF#2 164000.00 969.30 985.29 981.45 986.66 0.002469 9.38 17480.30 1701.99 0.52 

I 
1 204.25 PF#1 164000.00 969.22 980.90 1 980.90 984.46 0.007742 15.13 10836.44 1993.93 1.00 

1 204.25 PF#2 164000.00 969.22 98089 1 980.89 984.46 0.0078091 15.17 10810.89 1516.99 1.00 

1 204.15 PF#1 164000.00 966.00 981 .17 975.82 982.09 0.001058 7.72 21240.76 2149.48 0.40 
1 204.15 PF#2 164000.00 966.00 981.18 975.82 982.11 0.001059 7.71 21274.63 1831.89 0.40 

I 
1 204.05 PF#1 164000.00 965.00 980.27 1 976.80 981.39 0.001759 8.49 19320.37 2116.76 0.50 
1 204.05 PF#2 164000.00 965.00 980.29 1 976.80 981.41 0.001744 8.47 19370.37 2116.76 0.49 

I 
1 203.96 PF#1 164000.00 964 .10 977.71 1 976.71 979.86 0.005220 11.77 13938.65 2225.53 0.80 

1 203.96 PF#2 164000.00 964 .10 977.98 976.71 979.97 0.004601 11.33 14478.25 2050.76 0.75 

I I 
1 203.86 PF#1 164000.00 962.30 977.81 1 971.84 978.53 0.000902 6.82 24032.73 2201.58 0.36 
1 203.86 PF#2 164000.00 962.30 978.06 971.84 978.75 0.000838 6.67 24588.83 2191.78 1 0.35 

I 
1 203.77 PF#1 164000.00 963.30 977.43 1 971 .58 978.06 0.000873 6.37 25746.39 2518.56 0.35 
1 203.77 PF#2 164000.00 963.30 977.72 1 971.58 978.32 0 .000799 6.19 26473.99 2511.27 0.34 • 1 203.67 PF#1 I 164000.00 962.30 976.93 1 971.58 977.61 0.000940 6.66 25646.21 3648.91 0.37 

1 203.67 PF#2 I 164000.00 962.30 977.23 971.58 977.89 0.000885 6.58 25407.91 2567.43 0.36 
I 



HEC-RAS Plan· OupEff River · 1 Reach· 1 (Continued) 

Reach RiverSia Profile I QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cis) (ft) (ft) (ft) (ft) (fVft) (fVs) (sq ft) (ft) 

1 203.58 PF#1 164000.00 962.10 976.47 971 .52 977.14 0.000945 6.64 25340.30 4630.96 0.37 

1 203.58 PF#2 164000.00 962.10 976.81 971 .52 977.46 0.000858 6.46 25597 .65 2676.39 0.36 

1 203.48 PF#1 164000.00 962.20 975.92 972.02 976.58 0.001248 6.66 25618.08 4863.77 1 0.41 

1 203.48 PF#2 164000.00 962.20 976.25 971.97 976.94 0.001196 6.68 24567.80 2911.71 0.40 

1 203.39 PF#1 164000.00 959.90 975.23 971.15 975.93 0.001331 6.81 24862.43 4207.76 0.42 

1 203.39 PF#2 164000.00 959.90 975.62 971 .10 976.32 0.001254 6.69 24520.14 2930.05 0.41 

1 203.29 PF#1 164000.00 960.70 974.46 970.77 975.20 0.001572 6.98 24302.16 4967.77 0.45 

1 203.29 PF#2 164000.00 960.70 974.88 970.71 975.63 0.001478 6.94 23633.34 3009.26 0.44 

1 203.19 PF#1 I 164000.00 956.70 973.59 970.04 974 .28 0.001787 6.81 25046.62 3491 .38 0.42 

1 203.19 PF#2 164000.00 956.70 973.95 970.04 974 .74 0.001849 7.13 23041.46 2689.14 0.43 

1 203.09 PF#1 I 164000.00 958.70 972.42 969.19 973.25 0.002112 7.51 23337 .60 3213.89 0.46 

1 203.09 PF#2 164000.00 958.70 972.75 968.97 973.69 0.002162 7.79 21163.56 2475.85 0.46 

1 202.99 PF#1 164000.00 959.20 971 .50 967.56 972.24 0.001726 7.08 24615.47 3260.60 0.42 

1 202.99 PF#2 164000.00 959.20 971.87 967.53 972.66 0.001673 7.15 22949.27 2457.50 0.41 

I 
1 202.9 PF#1 164000.00 956.50 970.92 966.33 971 .52 0.001285 6.37 27288.47 3419.52 0.36 

1 202.9 PF#2 164000.00 956.50 971 .28 966.26 971 .95 0.001315 6.59 24881 .66 2511 .71 0.37 

1 202.8 PF#1 164000.00 956.40 970.32 965.61 970.84 0.001157 5.94 29050.37 3577.40 0.34 

1 202.8 PF#2 164000.00 956.40 970.64 965.52 971.25 0.001223 6.25 26258.33 2620.78 0.35 

1 202.69 PF#1 164000.00 953.70 969.50 965.26 970.12 0.0014 16 6.45 27011.89 3716.99 0.37 

1 202.69 PF#2 164000.00 953.70 969.79 965.27 970.49 0.001483 6.73 24379.59 2553.41 0.38 

1 202.59 PF#1 164000.00 953.70 968.55 964.73 969.23 0.001710 6.76 25201.38 3795.64 0.40 

1 202.59 PF#2 164000.00 953.70 968.77 964.70 969.56 0.001832 7.10 23099.83 2606.65 0.42 

1 202.48 PF# 1 164000.00 952.50 967.66 963.72 968.30 0.001617 6.64 26503.22 3830.22 0.40 • 1 202.48 PF#2 164000.00 952.50 967.77 963.79 968.54 0.001789 7.04 23415.23 2826.14 0.42 

1 202.37 PF#1 164000.00 954.60 966.79 962.77 967.38 0.001487 6.30 27725.82 4026.46 0.39 

1 202.37 PF#2 164000.00 954.60 966.82 963.06 967.52 0.001673 6.70 24843.07 3165.40 0.41 

1 202.29 PF#1 164000.00 955.50 966.51 961.30 966.88 0.000809 4.90 34227.32 4327.50 0.29 

1 202.29 PF#2 I 164000.00 955.50 966.59 961.30 966.97 0.000812 4.93 33283.39 3605.60 0.29 

1 202.18 PF#1 164000.00 950.00 965.70 961.75 966.23 0.001545 5.88 28639.20 4356.13 0.38 

1 202.18 PF#2 164000.00 950.00 965.77 961.75 966.31 0.001559 5.94 27619.54 3692.06 0.38 

1 202.09 PF#1 164000.00 950.00 964.09 961.98 965.01 0.003848 7.74 21594.75 4052.05 0.57 

1 202.09 PF#2 164000.00 950.00 964.16 961 .95 965.09 0.003803 7.75 21163.39 3682.20 0.57 

1 201.99 PF#1 164000.00 948.70 963.29 958.65 963.87 0.001252 6.13 27234.15 5331.46 0.38 

1 201.99 PF#2 164000.00 948.70 963.38 958.65 963.96 0.00124 1 6.12 26811.01 3219.77 0.37 

I 
1 201.9 PF#1 I 164000.00 947.20 962 94 1 957.27 963.35 0.000785 5.15 31873.70 5241.54 0.31 

1 201.9 PF#2 164000.00 947.20 963.05 957.27 963.45 0.000756 5.08 32284.29 3830.97 0.31 

1 201.81 PF#1 164000.00 946.00 962.64 955.84 962.99 0.000619 4.79 34251.95 5916.44 0.28 
1 201.81 PF#2 164000.00 946.00 962.75 955.84 963.10 0.000597 4.73 34684.20 3650 .46 0.27 

1 201.71 PF#1 164000.00 946.00 961 .87 958.21 962.46 0.001826 6.22 26658.13 8308.19 0.40 
1 201.71 PF#2 164000.00 946.00 961 .98 1 958.21 962.58 0.001807 6.24 26277.29 3415.69 1 0.40 

I I 
1 201.62 PF#1 164000.00 945.60 961.15 956.72 961 .66 0.001385 5.78 28773.37 7614.80 0.35 

1 201.62 PF#2 164000.00 945.60 961 .28 956.72 961 .80 0.001343 5.74 28552.62 3241.81 0.34 

1 201.52 PF#1 164000.00 940.90 960.41 955.39 960.87 0.001854 5.50 30263.04 8984.51 0.33 

1 201.52 PF#2 164000.00 940.90 960.53 955.39 961.02 0.001898 5.61 29242.62 3382 85 1 0.34 

I 
1 201.43 PF#1 164000.00 941.30 959.46 1 954.87 960.01 0.001619 5.99 27971.80 6526.99 1 0.37 
1 201.43 PF#2 164000.00 941.30 959.60 954.87 960.15 0.001604 1 6.00 27334.01 3288.24 1 0.37 

1 201.33 PF# 1 164000.00 943.00 958.44 954.88 959.06 0.002024 6.40 26135.1 1 5745.25 1 0.4 1 

1 201.33 PF#2 164000.00 943.00 958.60 954 .88 959.23 0.001959 6.36 25785.53 3307.45 0.40 • 1 201.24 PF#1 I 164000.00 943.00 957.46 953.61 958.06 0.001852 6.23 26885.10 6935.04 1 0.40 

1 201.24 PF#2 164000.00 943.00 957.66 953.61 958.26 0.001790 6.21 26420.07 3500.08 0.40 

I I I 



HEC-RAS Plan· DupEff River · 1 Reach· 1 (Continued) 

Reach River Sta Profile QTotal MinCh El W.S. Elev CritW.S . E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width I Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (tUft) (fVs) (sq ft) (ft) I 
1 201.14 PF#1 164000.00 940.40 956.91 952.08 957.32 0 .001090 5.20 32069.34 8631 .33 1 0.31 

1 201. 14 PF#2 164000.00 940.40 957.15 952.08 957.55 0.001017 5.10 32150.13 3680.58 0.30 

1 201.05 PF# 1 164000.00 941.50 956.49 950.99 956.80 0.000974 4.50 3711 0.44 9249.94 0.26 

1 201.05 PF#2 164000.00 941.50 956.74 950.99 957.06 0.000928 4.48 36618.90 3898.52 0.26 

1 200.95 PF#1 164000.00 939.80 956.09 949.86 956.38 0.000668 4.33 39057.14 10045.22 0.25 

1 200.95 PF#2 164000.00 939.80 956.38 949.86 956.66 0.000629 4.27 38407.73 4001 .09 0.24 

1 200.86 PF#1 164000.00 938.50 955.63 949.69 955.94 0.001346 4.48 37607.63 11080.59 0.27 

1 200.86 PF#2 164000.00 938.50 955.94 949.69 956.24 0.001276 4.46 36762.9 1 4032.00 0.26 

1 200.77 PF#1 164000.00 936.90 955.02 949.21 955.35 0.000950 4.62 36840.73 11449.90 0.28 

1 200.77 PF#2 164000.00 936.90 955.38 949.21 955.70 0.000875 4.52 36283.86 4122.20 0.27 

I 
1 200.67 PF#1 164000.00 939.80 954.42 948.98 954 .80 0.001288 4.96 33784.71 10368.24 0.30 

1 200.67 PF#2 164000.00 939.80 954.84 948.98 955.20 0.0011 58 4.82 34281 .14 4009.30 0.28 

1 200.58 PF#1 164000.00 937.60 953.76 948.29 954 .14 0.001313 5.04 33541 .77 10091.02 0.30 

1 200.58 PF#2 164000.00 937.60 954.23 948.29 954.60 0.001187 4.91 33793.59 3940.00 0.28 

1 200.49 PF#1 164000.00 936.90 953.28 946.97 953.59 0.000940 4.59 37370.44 10978.11 0.26 

1 200.49 PF#2 I 164000.00 936.90 953.77 946.97 954.10 0.000893 4.59 36178.07 3791.00 0.25 

1 200.39 PF#1 164000.00 937.00 952.89 946.26 953.17 0.000739 4.35 39814.10 11315.74 0.24 

1 200.39 PF#2 164000.00 937.00 953.40 946.26 953.70 0.000702 4.37 38317.51 3741.00 0.23 

1 200.3 PF#1 179750.00 937.70 952.12 947.18 952.61 0.001603 5.79 36487.07 9118.91 0.34 

1 200.3 PF#2 179750.00 937.70 952.73 947.17 953.18 0.001382 5.57 36217.73 3683.53 0.31 

1 200.2 PF# 1 179750.00 937.00 951 .10 946.78 951.67 0.002027 6.37 35619.57 11 857.73 0.37 

1 200.2 PF#2 179750.00 937.00 951.83 946.77 952.38 0.001732 6.15 34725.75 3629.00 0.35 

1 200. 1 PF#1 179750.00 934.50 950. 19 945.22 950.66 0.001730 5.74 37659.50 11254.10 0.32 • 1 200.1 PF#2 179750.00 934.50 951.11 945.22 951.53 0.001392 5.36 38392.25 3770.00 0.29 

1 200 PF#1 I 179750.00 933.40 949.74 944.16 950.01 0.000864 4.29 44537.34 111 93.60 0.24 

1 200 PF#2 I 179750.00 933.40 950.70 944 .1 6 950.98 0.000792 4.23 42550.11 4100.00 0.23 

I 
1 199.91 PF#1 179750.00 932.10 949.39 943.36 949.60 0.000668 3.63 50254.95 10846.61 0.22 

1 199.91 PF#2 179750.00 932.10 950.39 943.36 950.61 0.000573 3.75 48102.12 4530.00 0.20 

1 199.82 PF#1 179750.00 931.20 948.90 943.28 949.09 0.002007 3.30 51778.97 10752.57 0.19 

1 199.82 PF#2 179750.00 931 .20 949.90 943.25 950.14 0.002185 3.68 47698.04 4780.00 0.20 

• 
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*****************"****'/:********************************************************** 

PROJECT DATA 
Project Title: Duplicate Effective 

~~~)~~i/!~~ +i~~~l~~~~i~~in~~~l~~ AM 

Project in Engli s h uni ts 

Project Description: 
City of Phoenix ARS (AZTEC project No AZE1005) 
Salt River Effective mode l -
Received from FEMA f o r LOMR case no. 08-09-1412P 
Salt River Effective model -
Received from FEMA for LOMR case no . 
08-09-1294P 

used the model obtained from LOMR 08-09-1412P which modifi ed 
sections 209 . 33 to 209.98 based on TranSystems mapping an d grading plans 
Modified cross sect ion 208 . 57, 208 . 67, 208 .75 & 208 . 85 based on LOMR 
08-09-1294P to c reate the Duplicate Effective Model 

S. Smedl ey 12/01/10 

and 

******************************************************************************** 

PLAN DATA 

Plan Title: Duplicate Effective 
Plan File R: \Phoeni x\Projects\AZE1005-ARS_ ProgramMa nageme nt \ Techni ca 1\ Drai nage\HEC-RAS\Dup l i cate Effective Model \Dup l i cateEff ect i ve. pOl 

Geometry Title: Salt Ri ve r Reach 3 - Duplicate Effective 
Geometry Fil e : R: \Phoeni x\P roj ects\AZE1005-ARS_Prog ramManagement \ Techni cal \ Dra i nage\ HEC-RAS\Dup l i cate Effective 

Model \Dup l i cateEff ective. g02 

Flow Title : Reach 3 - Fl oodway 
Flow File : R: \ Phoeni x\Proj ects\AZE1005-ARS_P rogramMa nagement \ Technical \ Drai nage\HEC -RAS\Dup l i cate Effective 

Model \Dup l i cateEffecti ve. fOl 

Plan Summary Informat i on: 
Number of : Cross Sections 

c ul ve rts 
Bridge s 

161 
0 
6 

Multiple Openings 
Inline Structure s 
Lateral Struct ures 

Computati onal I nformation 
Water s urface calculation tolerance 0.01 

0.01 
20 ~~!f~~~l n~~C~~ ~~l{~~~~~i~n~ol e rance 

Max i mum difference t o l erance 
Flow tolerance factor 

0. 3 
0.001 

Computa tion Options 
Cri ti cal depth compute d onl y where necessary 
Conveyance Cal c ul at i on Method : At breaks in n values on l y 
Friction 51 ope Me thod: Average Conveyance 
Computational Fl ow Regime: Subcnt i cal Flow 

Encroachment Data 
Equal Conveyance = Tru e 
Left offset 0 
Right off set 0 

River = 
RS 
214.14 
214.04 
213.95 
213.85 
213.75 
213.74 
213.66 
213.57 
213.47 
213.38 
213.33 
213.26 
213.255 
213.25 
213.21 
213. 11 
213. 03 
212.93 
212.84 
212.74 
212.68 
212.675 

1 
Profile 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 

Reach = 1 
Method val ue l val ue2 

119654 . 9720381.83 
119637.8820371.77 
119586.5420331.73 
119618 . 3320320.92 
1 1964120297.35 
119641.87 20296.6 
119687.5720253.56 
1 19484.520336.66 
1 19243.320266 . 42 
1 19346. 12044 7 . 85 
1 19328.920514 . 52 
119497.1820378 . 39 
119497.3720378 . 09 
119497.5520377.79 
1 19490 . 3 20418.5 
119616 . 8820544. 67 
1 1967220591. 83 
119690. 7620489 . 75 
1 19711.520347.25 
119690.61 20367.2 
119501.07 20130. 1 
119492.8920137.19 

0 
0 
0 
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Dup l i cateEffective 
212 . 67 PF#2 119502.3320128.84 
212 . 56 PF#2 119731.0520252.14 
212 .46 PF#2 119743.34 20301 
212.37 PF#2 119744 . 0620320. 69 
212.27 PF#2 119715.2 520330 . 3 5 
212 .18 PF#2 119706.8520334 . 57 
212.08 PF#2 119681.09 20270.9 
211.99 PF#2 119699.7720249.64 
211.89 PF#2 119685.7520250 .74 
211 . 79 PF#2 119649.87 20217 .7 
211 . 71 PF#2 119628.4320197.84 
211.64 PF#2 1 19657.7 20219.8 
211 . 54 PF#2 119603.6520129.64 
211.51 PF#2 119615.1920137. 39 
211 .41 PF#2 1 19638.120206.06 
211.31 PF#2 119531.2120356.09 
211.2 1 PF#2 119528.7520521.25 
211.12 PF#2 119498 . 47 20610 
211.02 PF#2 119487.12 20550 
210.93 PF#2 119479.13 20700 
210.83 PF#2 1194 50.42 20800 
210.74 PF#2 119426.13 20830 
210.64 PF#2 1 19388.6 20900 
210.55 PF#2 119322.17 21110 
210.46 PF#2 1 19377 21284 
210.36 PF#2 119375.1721291.16 
210.26 PF#2 119377.08 21331.8 
210 . 17 PF#2 1 19354 . 621334.72 
210.07 PF#2 1 19210 21225 
209 . 98 PF#2 1 949 . 7 2792.67 
209 .88 PF#2 1 1130 . 44 2789.02 
209.79 PF#2 1 1105 . 89 2823 .4 7 
209.69 PF#2 1 965.68 2711.24 
209.6 PF#2 1 937 . 97 2400 
209. 54 PF#2 1 - 430 620 
209.535 PF#2 1 - 430 620 
209. 53 PF#2 1 - 430 620 
209.42 PF#2 1 571.09 2210 . 07 
209.33 PF#2 1 ·615. 66 2201.13 
209.24 PF#2 119212.28 20850 
209.14 PF#2 119200.21 21100 
209.04 PF#2 1 19220 21200 
208 .95 PF#2 119141.04 21200 
208.85 PF#2 1 19199.7 21150 
208.75 PF#2 1 19192.9 20799.2 
208.67 PF#2 119118 . 2220908. 11 
208. 57 PF#2 119087.13 20640 
208.48 PF#2 118510. 5620680.86 
208.39 PF#2 118462.9420748.79 
208.29 PF#2 1 18562.620944 . 07 
208.19 PF#2 118679.18 21343.2 
208.1 PF#2 118822 . 3721767. 18 
207.99 PF#2 119093.0321934.42 
207.9 PF#2 1 19104.722137.55 
207.8 PF#2 1 19249. 521871 . 22 
207.71 PF#2 1 1936021704 .11 
207 .62 PF#2 1 19510 . 121472.33 
207.53 PF#2 1 19502.9 21175 
207.49 PF#2 1194 73.7821053 . 15 
207.48 PF#2 1194 74 .1421053 . 01 
207 . 43 PF#2 119253 . 23 20940 
207.34 PF#2 1 1923020798.77 
207.27 PF#2 1 18980 20597.9 
207.16 PF#2 1 19000 20734. 5 
207.07 PF#2 11885 7. 5 720748 . 18 
206.97 PF#2 1 18850 20800 
206.88 PF#2 118838 . 93 20800 
206.79 PF#2 118806 . 0120895 .15 
206.7 PF#2 118784.84 21138 . 8 
206.6 PF#2 118675. 5821066 . 2 5 
206.51 PF#2 118561.35 20622.1 
206.41 PF#2 118494.7120685 . 21 
206.32 PF#2 1184 76 . 9420854.87 
206.22 PF#2 1 1843520977.29 
206.13 PF#2 1 1837020914 . 89 
206.03 PF#2 1 18320 20772.6 
205.94 PF#2 1 18200 20767 
205.84 PF#2 1 18100 20535.7 
205.75 PF#2 1 18048 20450.3 
205.62 PF#2 1 18216 20450.1 
205.52 PF#2 1 18 5 91. 6 20611. 5 
205.43 PF#2 1 18917 . 5 20770.4 
205.4 PF#2 1 19020 20767. 8 
205. 34 PF#2 1 1918020742.96 
205 . 25 PF#2 1 19300 20782. 3 
205.15 PF#2 1 19385 20830 
205.06 PF#2 1 194 70 20905. 3 
204 . 97 PF#2 1 1944 5 20961. 3 
204.87 PF#2 1 19410 20952.2 
204 . 78 PF#2 1 1921020830.43 
204.68 PF#2 1 1896020546 . 37 
204 . 61 PF#2 1 18880 20482.9 
204 . 53 PF#2 1 18885 20495.9 
204.42 PF#2 1 19025.420679.03 
204.34 PF#2 1 1910020814 . 38 
204.25 PF#2 1 1930020817.18 
204 .15 PF#2 1 192002 1031 .89 
204.05 PF#2 118963. 7821080. 54 
203.96 PF#2 118736.54 20787.3 
203.86 PF#2 118542.4920734.27 
203 . 77 PF#2 118232 . 4120743 . 68 
203.67 PF#2 1 1813020697 . 43 
203.58 PF#2 1 1802 520701 . 39 
203 .4 8 PF#2 1 17932 . 620844. 31 
203.39 PF#2 1 17970 . 82 1036 .47 
203 . 29 PF#2 1 18065.621074 . 86 
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• 

• 

203 . 19 
203.09 
202.99 
202.9 
202.8 
202.69 
202. 59 
202 .48 
202 . 37 
202.29 
202.18 
202.09 
201.99 
201. 9 
201.81 
201.71 
201. 62 
201. 52 
201.43 
201.33 
201.24 
201.14 
201.05 
200.95 
200.86 
200.77 
200.67 
200.58 
200.49 
200.39 
200.3 
200.2 
200. 1 
200 
199 . 91 
199.82 

PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 

1 18262.120951.24 
1 1843020905 . 85 
1 18469 . 4 20926.9 
1 18455 . 620967.31 
1 18390. 821011 . 58 
1 18377 . 821080.23 
1 18416 . 7 21190.4 
1 18360 21302.7 
1 18270215 77. 77 
1 18197 . 4 21803 
1 18139.721936.54 
1 18212.921936.96 
1 18235. 121861. 56 
117992.63 21823.6 
117952.4821801.08 
118112.81 21528 . 5 
118235.69 21477.5 
118008.55 21391.4 
118053.86 21342 . 1 
118074.35 21381. 8 
118069.92 21570 
118040.42 21721 
117950.48 21849 
117952.91 21954 
1 18000 22032 
1 17828.8 2195 1 
1 17640 21649.3 
1 17510 21450 
1 17380 21171 
1 17300 21041 
1 17205 20896 
1 17115 20744 
1 17030 20800 
1 16950 21050 
1 16800 21330 
1 16870 21650 

oup 1 i cateEf fect i ve 

*********-lr********************************************************************** 

FLOW DATA 

Flow Title: Reach 3 - Fl oodway 
Flow Fil e : R: \Phoe ni x\Projects\AZE1005-ARS_ProgramMa nageme nt\ Techni ca l\Dra i nage\HEC-RAS\Dup l i cate Effecti ve Mode l \ Dup l i cateEffect i ve . f01 

Flow Data (cf s) 
***************************************************************************** 
* Ri ver Reach RS PF#l PF#2 * 
< 1 1 214. 14 169000 169000 • 
• 1 1 213.21 166000 166000 • 
< 1 1 205.4 164000 164000 • 
* 1 1 200.3 179750 179750 • 
***************************************************************************** 

Boundary Condi t i ons 
******************************************************************************************************** 
* Ri ver Reach Profil e Upst ream Downst ream 
******************************************************************************************************** 
• 1 PF#1 Known WS ~ 948.9 • 
• 1 1 PF#2 Known WS ~ 949.9 • 
******************************************************************************************************** 

******************************************************************************** 

GEOMETRY DATA 

Geometry Tit l e: Sal t River Reach 3 - Duplicate Effective 
Geometry Fi l e : R: \Phoeni x\Projects\AZE1005-ARS_P rog r amMa nagement\ Techni cal \ Dra i nage\HEC-RAS\Du p l i cate Effecti ve 
Mode 1 \ Dup l i cateEffect i ve. g02 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 214 . 14 

Descripti on : 214.14 
Station El evation Data num= 96 

Sta El ev Sta Elev Sta El ev Sta Elev Sta El ev 
* ** ***** ***** ** *** **** **** ****** ******** ** *** ** ***** ** *** *** * * ***** **** ****** *** 

18555.4 1082.6 18577.7 1082.5 18586.5 1082. 5 18650 . 6 1082 18678.8 1082 . 1 
18707.4 1081. 7 18729 . 5 1082 18 771. 6 1082.1 18793. 7 1081.8 18836 1080 . 9 
18859.7 1080.3 18935.6 1078.9 19050.6 1077.2 19056. 7 1077.2 19059.9 1077.1 
19062.9 1076.9 19063.3 1077 19067.8 1077. 1 19071.9 1077. 1 19078.2 1077.1 
19188. 3 1078.119249.7 1079.4 19290.2 1080.1 19298.1 1080.2 19313.1 1080.4 
19327. 5 1080.7 19358.6 1080.6 19391.6 1080. 5 194 12. 8 1080.3 19520.8 1077.9 
19554 . 8 1077. 5 19580.2 1077. 3 19610.8 1076.5 19651.9 1076. 7 19697. 7 1058. 7 
19715 . 9 1051.7 19732.8 1050.2 19750.7 1048.7 20032.7 1049 20292 . 3 1049.2 
20350.9 1065.9 20388. 3 1077. 5 20405. 5 1075.6 20406 1075 . 6 20439.7 1075.6 
20637.3 1075. 5 20899.6 1075.4 20920.6 1075.5 20941.8 1075 . 4 20947. 4 1075. 5 

20962 1075. 5 20980 1075.4 20989.9 1075.4 21074.1 1075. 4 21119 . 6 1075.7 
21168 . 7 1076.8 21222 1076.6 21326.8 1076.2 21327.4 1076.2 21342 . 2 1075 
21390 . 6 1075 21428.8 1075 21455.3 1075.3 21502.1 1076 .4 21502 . 4 1076.2 
21505 . 4 1076.4 2155 1. 9 1077.5 21591.8 1077.6 21726.3 1078.4 21759 . 2 1078.5 
21766.3 1078.3 21792.4 1078.4 21884.6 1078.9 22013 1079 . 1 22034.3 1079.5 
22 101.6 1079.7 22 156.1 1080. 1 22201. 4 1080 22204.6 1079.9 22217 . 3 1080.5 

22235 1081.3 22238. 1 1081. 3 22264. 5 1081 22267.7 1080.9 22269.4 1080 . 7 
22269 . 9 1080.6 22272.4 1080.4 22280. 3 1079.8 22341.9 1080.2 22431 1080.6 
22501.3 1081.2 22 591. 2 1081.8 22602. 9 1082 22619. 7 1083 22686.6 1082 . 9 
22710 . 3 1082. 5 

Manni ng's n val ues num= 
Sta n val Sta n Val Sta n val 

************************************************ 
18555 . 4 .04 19651. 9 . 03 5 20388. 3 . 04 
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Bank Stlg6~l:~ 20~~tj 
Ineffective Flow num== 

Sta L Sta R Elev 
1855 5.4 19651.9 1082 
20388.3 22710 . 3 1082 

Lengths: Left Channel 
475 510.51 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
570 

Dup l i cateEffecti ve 

Coeff Contr. 
.1 

Ex pan. 
. 3 

""********************************************************************************************** 
• E.G . Elev (ft) • 1077.01 • Element Left OB • Channel • Right OB • 
• vel Head (ft) 1.50 •wt . n-Val . 0.035 
• w.S . Elev (ft) • 1075.50 • Reach Len . (ft) 475.00 510.51 • 570.00 
• Crit W.S. (ft) • 1062.66 • Flow Area (sq ft) •17180.89 • 
• E.G. slope (ft/ft) •0 .000804 • Area (sq ft) *17180.89 • 83.10 
• Q Total (cfs) *169000.00 • Flow (cfs) • 169000.00 
• Top width (ft) • 1312.52 • Top Width (ft) 726.91 585.60 
• Vel Total (ft/s) 9 . 84 • Avg. Vel. (ft/s) 9.84 
• Max Chl Dpth (ft) 26.80 • Hydr. Depth (ft) 23 . 64 
• Conv. Total (cfs) *5961484.0 • Conv. (cfs) *5961484.0 
• Length wtd. (ft) 510.51 • Wetted Per . (ft) 735.31 
• MinCh El (ft) • 1048 . 70 • Shear (lb/sq ft) 1.17 
• Alpha 1.00 • Stream Power (lb/ft s) • 11.53 
• Frctn Los s (ft) 0.42 • Cum volume (acre-ft) • 9467.46 *35647 .09 • 3148 . 44 
* C & E LOSS (ft) 0.00 *Cum SA (acres) * 2206 . 08 * 3246.48 * 105 5.25 
*****"*************""*'fr***************id:*********1t***********'k**-t1il:*<lc**'**********'*****'f;:*********** 

warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depLh with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
****************************************************************1r*1r1r1:1r1r1:*1r1:1r1r1r1r**1r**1r********** 
• E.G. Elev (ft) • 1077.01 • Element Left OB • Channel • Right OB • 
• vel Head (ft) 1. 50 • Wt. n-val. 0.035 
• w.s. Elev (ft) • 1075.51 • Reach Len. (ft) 475.00 • 510 . 51 • 570 . 00 
• Crit w. s. (ft) • 1062.66 • Flow Area (sq ft) *17184 . 88 
• E.G. Slope (ft/ft) *0.000803 • Area (sq ft) *17184.88 
• Q Total (cfs) *169000.00 • Flow (cfs) *169000.00 
• Top width (ft) 726 . 86 • Top width (ft) • 726.86 • 

vel Total (ft/s) 9 . 83 • Avg . Vel . (ft/s) 9.83 
* Max Chl Dpth (ft) 26 . 81 * Hydr. Depth (ft) 23.64 
• Conv. Total (cfs) *5963943 .0 • Conv. (cfs) *5963943.0 • 
• Length Wtd . (ft) 510.51 • Wetted Per. (ft) 735.29 • 
• MinCh El (ft) • 1048.70 • Shear (lb/sq ft) 1.17 
• Alpha 1.00 • Stream Power (lb/ft s) • 11.52 
• Frctn Loss (ft) 0.42 • Cum volume (acre-ft) • 1430 . 28 *36629.85 355.97 
* C & E LOS S (ft) 0.00 *Cum SA (acres) 223 .80 * 3252.09 * 77.43 
1:1r******************************************"'*"'*"'"'**1r1r1r***********************1:**************** 

Note: Multiple critical depths were found at this location. The criti ca l depth with the lowest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 214.04 

INPlJT 
Description: 214.04 
Station Elevation Data num= 96 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
***1r1r1:1r1r*********1r*******1:*******************1r***1r************"'***************** 

19072.9 
19198.4 
19395.9 
19544.1 
19632. 1 
19718.8 
20298.5 
20667.2 
20864.2 
2095 1.8 
21130.4 
21366 . 4 
21586 . 9 
21711.2 

21971 
22217.2 
22357 . 9 
22428 . 8 
22667 . 1 
22747 . 1 

1079 . 7 19093. 4 
1082 . 5 19239.2 
1078 . 4 194 28.8 
1077 . 9 195 55.9 
1075 . 8 19635.6 
1052 . 3 19726.8 
1052 . 8 20376.6 
1076 . 1 20825.6 
1073 . 4 20909.3 

1077 20990.8 
1077 . 3 21234.3 
1076.6 21461.4 
1076.6 21607.7 
1078.3 21774.8 
1079 .3 22001. 7 
1078.1 22226 . 8 
1076.9 22384 . 7 
1077.9 22430 . 1 
1079.2 22667 . 7 

1084 

1080. 3 19132 . 2 
1081 19288.1 
1078 19449.6 

1077.7 19588. 8 
1075 . 8 19636 . 8 
1051.2 19735 . 4 
1076 . 5 20387 . 2 
1075.6 20839 . 5 
1072.6 20914. 5 
1076.9 20996.8 
1076. 9 21246.3 
1076.5 21539.2 
1076.8 21639.2 
1078.5 21799 . 9 
1079.3 22020.7 

1078 22231.1 
1077.9 22394.1 
1077.9 22450.6 
1079.3 22717.7 

1080.8 19189.9 
1081.2 19324.4 
1077.2 19490.6 
1076. 5 19610. 7 
1075.4 19702.8 
1048.8 20175.7 
1075.5 20390.3 
1075.5 20839.8 
1072 .6 20915.6 
1076.9 21016.8 
1076.9 21256.8 
1076.3 21557.9 
1077.1 21662.1 
1079 .2 21800.4 
1079. 3 22177. 7 

1078 22238.5 
1078. 2 22399 . 6 
1078.2 22542.8 
1081.1 2272 5. 6 

Manning' s n values num= 3 
Sta n val Sta n val Sta n val 

************"*"*"***"***1r*****"'*****"*****"*******"**** 
19072.9 .04 19636.8 

Bank Sti96~~:~ 20~;t~ 
Ineffective Flow num= 

Sta L Sta R Elev 
19072.9 19636 . 8 1083 
20376.6 22747.1 1083 

. 035 20376.6 .04 

Lengths: Left Channe 1 
495 493.12 

Permanent 
F 
F 

Right 
480 

1082. 5 19193. 8 
1080.7 19371 .7 
1077.5 19513.1 
1075.7 19613. 2 

1053 19711.2 
1049 20286.6 

1075.2 20574.2 
1075.5 20855.8 
1072.9 20928. 6 
1077.3 21040.9 
1076.2 21294.9 
1076. 3 21565.1 
1077.5 21690.5 
1079.3 21942.9 
1078.3 22203.1 

1078 22248 
1078.1 22400.9 
1078.3 22554 
1081.1 22727.3 

Coeff Contr . 
.1 

1082.6 
1079.1 
1077.7 
1075.7 
1052. 5 

1049 
1076 
1073 
1077 

1077.5 
1076.5 
1076.3 
1078.1 
1079 .4 
1078.1 
1077. 8 
1078.1 
1078.5 
1081.2 

Expan. 
. 3 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
****1r1r1r1r1r1r1r***"**"****"*1r*****1r*1r********1r*1r****1r***"*"*****1r1r******"'"*****************1r"'************ 
* E.G. Elev (ft) 
• vel Head (ft) 
• W.S . Elev (ft) 
• Crit W.S. (ft) 
* E.G. Slope (ft/ft) 
• Q Total (cfs) 
• Top width (ft) 

• 1076. 58 
1. 54 

• 1075.04 
• 1062.64 
*0.000846 
*169000. 00 

813.60 

* Element 
*wt. n-val. 
• Reach Len. (ft) 
• Flow Area (sq ft) 
• Area (sq ft) 

• Flow (cfs) 
* Top Width (ft) 

Left OB * Channel * Right OB * 
0. 035 

495.00 • 493.12 480.00 • 
*16977. 45 
*16977.45 143.39 

*169000. 00 • 
733.94 • 79.66 
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• 

Dup 1 i cateEffecti ve 
• vel Total (ft/s) 9 . 95 • Avg. vel. (ft/s) • • 9.95 
*Max Chl Dpth (ft) 26 . 24 * Hydr . Depth (ft) 23.13 
• Conv. Tota l (cfs) *5809707.0 • Conv. (cfs) *5809707.0 
• Length Wtd. (ft) • 493 . 12 • Wetted Per. (ft) • 741.89 • 
• Min Ch El (ft) • 1048.80 • Shear ( l b/sq ft) 1.21 
• Alpha 1.00 • Stream Power (lb/ft s) • 12.03 
• Frctn Loss (ft) 0 . 50 • Cum Volume (acre-ft:) * 9467 . 46 *35446 . 93 • 3146.95 
* C & E LOSS (ft) 0 . 04 *Cum SA (acres) * 2206 . 08 * 3237 . 92 * 1050. 89 
* * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * ** * * * * * * * * * * * * * * * * * * 
warning: Divided flow computed for t his c ross-section. 
Note: Multiple critical depths were found at this l ocation. The critical depth with the lowest, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * '1<:11r * * * * * * * * * * * ** * * * * * * * * * * * * 
* E.G. Elev (ft) * 1076.59 * Element Left OB * Channel * Right OB * 
• vel Head (ft) 1.54 • Wt. n-Val. 0 . 035 
• w.s. Elev (ft) • 1075.05 • Reach Len . (ft) 495.00 • 493.12 480.00 
• Cri t W. S. (ft) • 1062.64 • Flow Area (sq ft) *16981. 83 
• E.G. Slope (ft/ft) *0.000845 • Area (sq ft:) *16981.83 
• Q Total (cfs) *169000 .00 • Flow (cfs) *169000 .00 
• Top width (ft) • 733.89 • Top width (ft) • 733.89 • 

vel Total (ft: /s ) 9.95 • Avg. vel. (ft:/s) 9.95 
*Max Chl Dpth (ft) 26.25 * Hydr. Depth (ft) 23. 14 
• conv. Total (cfs) *5812338.0 • Conv. (cfs) *5812338.0 
• Length Wtd. (ft:) * 493.12 • Wetted Per. (ft) * 741.87 * 
• Min Ch El (ft) * 1048.80 • Shea r (lb/sq ft) 1.21 * 
• Alpha 1.00 • St ream Power (lb/ft s) * 12.02 
• Frctn Loss (ft) 0.50 • Cum volume (acre-ft:) * 1430.28 *36429.64 355.97 
• C & E Loss (ft) 0.04 • Cum SA (acres ) 223.80 • 3243.S3 77 . 43 
*********************************************************************************************** 

Note : Mult i pl e c ritical depth s were fo und at this l ocation. The critical depth with the l owest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 213 . 95 

oescri pti on: 213.95 - FEMA Section AG 
Station Elevation Data num= 96 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 
19012.2 1082. 3 19071.8 1081. 2 19072. 8 1081.2 19073.5 
19176.1 1079. 9 19177 1079.9 19191. 6 1079 . 8 19233.8 
19283.7 1079.1 19366 1078.5 19459 .9 1077. 8 19508.7 
19510.4 1075. 2 19511.8 1075.3 19534.7 1076. 7 19583 .1 
19627.4 1072.4 19631.4 1072.9 19699. 3 1056.7 19729 
20255.4 1049. 3 20277 .7 1056.5 20337.1 1075.9 20360.3 
20403.2 1074.5 20653 . 5 1075.3 20691.9 1075.3 2074 0 
20775.5 1075.1 20784.4 1073 .9 20808. 5 1074 . 1 20840.9 
20853.7 1075.1 20870 1074.8 20875 1074 . 6 20914 . 9 
20949.7 1076.5 20960.6 1076.8 20964. 2 1076. 9 20966 . 3 
21108.8 1079.4 21171.4 1079.5 21176 . 1 1079. 5 21183 
21203. 1 1076.6 21232.6 1076.3 21271.1 1076 21272.6 
21377 . 7 1076. 7 21386.9 1076.7 21400 . 8 1076.7 21470.9 

21528 1077 . 6 21534 1077.9 21534 . 2 1077 . 9 21S37 
21542.9 1077.8 21554. 1 1077.4 21695.2 1077.7 21731.7 
21743.3 1075.1 21752 1076.3 21753.2 1076.5 21753.7 
21760.3 1079.1 21763.3 1079 .6 21764.1 1079. 5 21772.7 
21791.6 1079 . 5 21806.1 1079.6 21832. 6 1079 . B 21918 .1 
22000.8 1079 . B 22342 1078 . 4 22351.4 1078.4 22362 . 3 
22391. 3 1078.7 

Manning's n values num= 3 
Sta n val Sta n val Sta n val 

************************************************ 
19012.2 .04 19534.7 

Bank Sti95~~f~ 2 0~~1hi 
Ineffective Flow num"" 

Sta L Sta R Elev 
19012.2 19534.7 1082.3 
20337.1 22391.3 1082.3 

. 035 20337. 1 .04 

Lengths: Left Channel 
500 504.25 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#l 

Right 
500 

1081.2 19172.6 
1079.1 19245.6 
1075.2 19510 
1074 . 4 19622.2 
1049 . 4 19783.8 
1074.9 20361.6 
1075. 5 20772 
1074 . 4 20844.2 
1075 . 6 20922 . 3 
1078 .4 20973 
1079. 7 21200.9 

1076 21274.1 
1077.6 21502.4 

1078 21542.7 
1077.2 21736.1 
1076.6 21759.1 
1079.3 21784.7 
1079.8 21918.4 
1078.4 22373.8 

Coeff cant r. 
. 1 

1080 
1079.2 
1075.1 
1071.5 
1049. 5 
1074.8 
1075.4 
1074.5 
1075.7 
1080.1 
1076.8 

1076 
1077.7 
1077.4 
1076.3 
1078 .6 
1079.3 
lOBO . 2 
1078 .7 

Ex pan. 
. 3 

**********************************************************************'~;:** ********************** 
• E.G. Elev (ft) • 1076.05 • El ement Left OB • Channel • Right OS • 
• vel Head (ft) 1.89 • Wt. n- val. 0.035 

w. s. Elev (ft) • 1074 . 16 • Reac h Len. (ft) 500.00 • 504.25 
• Crit w.s . (ft) • 1063.67 • Fl ow Area (sq ft) *15307 . 12 
• E.G. Slope (ft/ft) *0 . 001218 • Area (sq ft) *15307 . 12 
• Q Total (cfs) *169000 . 00 • Flow (cfs ) *169000 . 00 . ~~~ ~~~~~ ~ms) . 7ii:6~ : :~~-w~~i~ m~s) . 7iU~ 
* Max Chl Dpth (ft) 24.86 * Hydr . Depth (ft) 20 . 54 
• Conv. Total (cfs) *4843418.0 • Conv . (cfs) *4843418 .0 
• Le ngth Wtd. (ft) • 504.21 • Wetted Per. (ft) • 752.31 • 
• MinCh El (ft) • 1049.30 • Shear ( l b/sq ft) 1.55 

500 .00 

4.17 

32.04 

• Alpha 1.00 • Stream Power ( l b/ft s) * 17 . 07 
• Frctn Loss (ft) 0.81 • Cum volume (acre - ft:) • 9467.46 *35264.19 • 3146.14 
* C & E LOSS (ft) 0.15 *Cum SA (acres) * 2206 . 08 * 3229.55 * 1050.28 
* * * * * ** * * ** * * 1:: * * * * 1:: * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * 

Warni ng: 
Warning: 

Note: 

Divided f l ow computed for this cross - section . 
The veloc i ty head has c hanged by more than 0. 5 ft (0 . 15 m) . This may indicate the need for 
addi tiona l cross sections. 
Multiple critical depths were found at thi s location. The c ritical depth with the lowest, vali d, 
water s urface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
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Dup 1 i cateEffective 
*********************************************************** ************************************ 
• E.G. Elev (ft) • 1076 . 06 • Element Left 08 • Channe l • Right OB • 
• vel Head (ft) 1.89 • Wt. n- val . 0.035 
• W.S. Elev (ft) • 1074 . 16 • Reach Len. (ft) 500.00 • 504.25 500 . 00 
• Crit w.s . (ft) • 1063.67 • Flow Area (sq ft) •15312. 49 
• E. G. s l ope (ft/ft) •0 . 001216 • Area ( s q ft) •15312. 49 
• Q Total (cfs) *169000.00 • Flow (cfs ) •169000.00 
*Top Widt h (ft) • 745 . 19 * Top Widt h (ft) 745 . 19 * 

vel Total (ft/s) 11.04 • Avg. vel. (ft/s) 11.04 
* Max Chl Dpth (ft) 24 . 86 * Hydr. Oept h (ft) 20 . 55 
• Conv. Total (cfs) *4846870 . 0 • Conv. (cfs) *4846870.0 
• Length wtd. (ft) • 504 . 21 • Wetted Per. (ft) 752.16 • 
• Minch El (ft) • 1049.30 • Shear (lb/sq ft) 1.55 
• Alpha 1.00 *Stream Power (lb/ft s) • 17 . 05 
• Frctn Loss (ft) 0.81 *Cum volume (acre-ft) • 1430. 28 *36246 . 84 355.97 
* C & E LOS S (ft) 0.15 *Cum SA (acres) 223.80 * 3235.16 * 77.43 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * ** ** * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * 

warning : The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for 
additional cross sections. 

Not e : Multiple critical depths were found at this l ocation . The cri tical de pth with the lowest, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 
REACH: RS : 213.85 

INPUT 
Desc ription : 213.85 
Station Elevation Data num= 96 

Sta El ev Sta El ev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

17827 .8 1078.7 17849.3 1078 . 5 17962 . 5 1078 17983.6 
18117.7 1077.6 18209 1077.4 18245 . 6 1077.6 18313.2 
18415.4 1078.8 18437.5 1078. 2 18449 1078. 3 18463.7 
18548.9 1077.6 18753 . 1 1077.6 18798 . 9 1077 . 6 18834 . 2 
19257. 5 1075.3 19264.9 1075 . 1 19293 . 5 1075.6 19308 
19342.5 1063 .1 19360.7 1068.8 19366.6 1068.9 19391 
19453.2 1068.8 19469. 5 1068.4 19505 1067 . 4 19506. 5 
19507.8 1067.3 19547.4 1067.3 19584 . 5 1067 .6 19698 . 5 
19700.1 1067.8 19706.3 1067 19707. 5 1066 . 9 19732.9 
19770.4 1067.6 19785.4 1067.6 19789 . 2 1066 . 5 19853.9 
20083.9 1048.2 20249 . 9 1048.3 20313.2 1069.1 20328.7 

20586 1074.1 20640 . 3 1074.2 20781.1 1074.5 20824 . 2 
20852.3 1073.7 20870 . 3 1073.9 209 34 . 9 1073 . 8 20979 . 5 
21125 .5 1075 21144.4 1074.8 21152.1 1075 . 1 21185. 5 
21230.8 1075.4 21246.8 1077.2 21248 . 3 1077.3 21269 
21272. 5 1076.3 21337 . 9 1076.3 21381. 5 1076.2 21384.6 
21503.7 1077.1 21545.5 1077.1 21557.5 1077.1 21587 
21671.9 1077.5 21707.6 1077.4 21723.9 1077 . 4 21767.4 
21773.6 1077.4 21774.6 1077.4 21801.1 1079.6 21831 . 2 
21970.5 1078.8 

Manning' s n va 1 ues num= 
Sta n val Sta n val Sta n val 

************************************************ 
17827 .8 . 04 19785.4 

Bank StiiJ?~~f~ 20~~t~ 
Ineffective Flow num= 

Sta L Sta R El ev 
17827 . 819618.33 1078 
20328 . 7 21970.5 1078 

. 035 20328 . 7 .04 

Lengths: Left Channe 1 
521 520.04 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

1077.8 18087.6 
1077 . 9 18389. 3 
1078 . 2 18513.6 
1077.6 18917.4 
1069.8 19333 . 3 
1069.1 19423 .4 
1067. 3 19507. 3 

1068 19698 . 6 
1066.7 19742 .3 
1048.1 19906 .4 
1074.2 20334.9 
1074.1 2084 2 
1074.4 21111.7 
1076 . 2 21224.6 
1076.4 21270.4 
1076.3 21498.8 
1077.2 21625 . 9 
1077.3 21770.2 
1078.8 21907 . 4 

Coeff Contr. 
.1 

1077 . 7 
1078 . 8 
1077 . 6 

1077 
1060 . 1 
1069 . 4 
1067 . 3 

1068 
1067 

1048.1 
1074.2 
1073 . 7 
1075 . 1 
1075.6 
1076.3 
1077.1 
1077 . 3 
1077.3 
1079 . 1 

Ex pan. 
. 3 

***** **** ***************************************************** ************ ********************* 
• E.G. Elev (ft) • 1075.08 • Element Left OB • Channe l • Right OB • 
• vel Head (ft) 3.43 • Wt. n- val . 0 . 040 0.035 
• w.s. El ev (ft) • 1071.66 • Reach Len. (ft) 521.00 520.04 54 1. 00 
• Crit w.s. (ft) • 1065 . 14 • Fl ow Area (sq ft) 694.18 •11070.79 
• E.G. Sl ope (ft/ft) *0.002230 • Area (sq ft) • 1959.01 *11070.79 
• Q Total (cfs) *169000 . 00 • Fl ow (cfs) • 3146.51 *165853.50 
*Top Width (ft) * 1017 . 61 * Top Widt h (ft) 482.04 • 535.57 * 

vel Total (ft/s) • 14.36 • Avg. vel . (ft/s) 4.53 14.98 
* Max Chl Dpth (ft) 23 . 56 • Hydr . Depth (ft) 4 . 16 20.67 
• Conv. Total (cfs) *35 78540.0 • Conv. (cfs) * 66626.8 *3511913.0 
• Length wtd. (ft) 520.05 • wetted Per. (ft) 167 . 15 • 542 . 03 
• Mi nCh El (ft) • 1048.10 • Shear (lb/sq ft) 0 . 58 2.84 
• Alpha 1.07 • Stream Power (lb/ft s) * 2 . 62 42.60 • 
• Frctn Los s (ft) 0.71 • Cum vo l ume (acre-ft) * 9456.22 *35111.52 • 3146.12 
* C & E LOSS (ft) 0.44 * Cum SA (acres) * 2203.31 * 3222.13 * 1050.09 
********************************************************* ************************************** 

warning: 

warning: 

warning: 

The velocity head has changed by more than 0. 5 ft (0. 15 m). Thi s may indicate t he need for 
additional c ross sections . 
The conveyance ratio (upstream conveyance divided by down s tream conveyance) is l ess than 
0. 7 or greater than 1. 4. This may indicate the need for addition a 1 cross sections . 
The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 
section . This may indicate t he need for additional cross sect ions . 
Mult i pl e critical depths were found at this locat i on . The crit i cal depth with t he lowe s t, valid, 
water s urface was used. 

Note: 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
* E.G. Elev (ft) 
• vel Head (ft) 
• w. s. El ev (ft) 
• Crit w.s . (ft) 
* E.G. Slope (ft/ft) 
• Q Total (cfs) 
• Top wi dth (ft) 

vel Total (ft/s) 
* Max Chl Dpth (ft) 

• 1075.09 
3. 43 

• 1071.66 
• 1065 . 14 
• 0.002229 
*169000.00 

702. 59 
14. 36 
23.56 

* El ement 
* Wt.n-val . 
• Reach Len. (ft) 
• Fl ow Area ( s q ft) 
• Area (sq ft) 

• Flow (cfs) 
• Top widt h (ft) 
• Avg. Vel. (ft/s) 
• Hydr. Depth (ft) 

Left 08 * Channe 1 * Right OB * 
0.040 • 0.035 

521.00 • 520.04 541.00 
695.26 *11074.25 
695.26 *11074 .25 

• 3105.07 *165894. 90 
167.07 535.52 

4.47 14.98 
4.16 20.68 
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• 

• 

Dup l i cateEf fecti ve 
• Conv. Total (cfs) *3579632 . 0 • Co nv . (cfs) • 65769.3 *3513862.0 • 
• Length wtd. (ft) 520.05 • Wetted Per . (ft) 171.10 • 542.00 
• Mi n Ch El (ft) • 1048.10 • Shear ( l b/sq ft) 0.57 • 2 . 84 
• Al pha 1.07 • Stream Power ( l b/ft s) • 2.53 42.59 
• Fr ct n Loss (ft) 0.71 • Cum vo lume (ac r e-ft) • 1426.29 *36094 . 12 355.97 
* C & E LOSS (ft) 0.44 *Cum SA (acres) 222.84 * 3227 . 74 77.43 
**************#*****************************************#************************************** 

warning: 

warning : 

wa rning: 

The velocity head has cha nged by more than 0. 5 ft (0 .15 m) . This may i ndicate the need for 
additional cross sections. 
The conveya nce ratio ( upst ream co nveyance di vi ded by downstream conveyance) i s l ess than 
0 . 7 or greater than 1.4 . Thi s may indicate the need for addi tional cross sect i ons. 
The energy l oss was great e r t han 1.0 ft (0 . 3 m). between t he curre nt and previous cross 
section. This may indi cate t:he need fo r additional cross sections. 
Mult i ple cri tical depths were found at t his l ocation . The crit i cal depth wit h the l owest, val id, 
water surface was used. 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descript i on: 213 . 75 

RS: 213.75 

Station El evation Data num= 28 
Sta El ev Sta Elev Sta El ev Sta El ev Sta Elev 

******************************************************************************** 
18435 1076 19470 1076 19600 1080 19633 . 4 

19633.6 1073. 5 19636.5 1073.5 19709 1048.55 19764 
19834 . 5 104 7. 15 19899 1046.6 19904 1046.6 19959 

20039 1044.6 20104 1045 20169 1045.5 20174 
20302 1073.8 20305 1073.8 20305.1 1074.8 20305.2 
20490 1076 20925 1075 21465 1076 

Manning's n values num::: 
Sta n val Sta n val Sta n va l 

************************************************ 
18435 . 037 19633 . 5 

Bank Sta: Left Right 
19633.5 20305 . 1 

I neffect i ve Fl ow num= 
Sta L Sta R Elev 
18435 19633.5 1074.13 

20305. 1 21465 1074.8 

. 032 20305 . 1 .037 

Le ngt hs: Left Channel 
125 116 . 36 

Permanent 
F 
F 

Right 
120 

1080.84 
1047 
1047 

1045 . 5 
1081. 5 

19633 . 5 
19769 . 5 

20034 
20240.5 

20340 

Coeff Cant r . 
.1 

1074.13 
1047 

1044.61 
1049.35 

1080 

Ex pan . 
. 3 

CROSS SECTION OUTPUT Profi l e #PF#l 
*********************************************************************************************** 
• E.G . El ev (ft) • 1073.93 • El ement Left OB • Chan ne l • Ri ght OB • 
• vel Head (ft) 1.97 • Wt. n-val . 0 . 032 
• w.s . Elev (ft) • 1071.97 • Reach Len . (ft) 0. 10 • 0.10 0 . 10 
• Cri t w. S. (ft) • 1060.91 • Fl ow Area (sq ft) *15022. 46 • 
• E.G. Sl ope (ft/ft) *0 .000919 • Area (s q f t) *15022.46 • 
• Q Total (cfs) *169000 . 00 • Fl ow (cfs) *169000.00 

• ~~~ ~~~~~ ~ms) • 
6iU~ : r~~ . w~~ ~ ~ m~s) • 

6iU~ 
*Max Chl Dpt h (ft) 27.37 * Hydr. Depth (ft) 22.88 
* Conv . Total (cfs) *5575129.0 • Co nv. (cf s) *5575 129.0 
• Length Wtd. (ft) • 0. 10 • Wetted Per. (ft) 664 . 87 
• Mi n Ch El (ft) • 1044.60 • Shea r ( l b/sq f t ) 1.30 • 
• Alpha 1.00 • Stream Powe r ( lb/ft s) • 14.58 
• Fr ctn Loss (ft) • c um vol ume (acre-ft) • 9444.51 *34955 . 76 • 3146. 12 
* C & E LOSS (ft ) * Cum SA (ac res) * 2200.43 * 3215.02 * 1050.09 
*********************************************************************************************** 

Note: Mul t i ple cri tical dept hs we re fo und at t hi s l ocat i on. The c ritical depth with t he l owest, valid , 
energy was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
*********************************************************************************************** 
• E.G. El ev (ft) • 1073.94 • Element Left DB * Cha nnel • Right OB • 
• vel Head (ft) l. 96 • Wt. n-va l . 0. 032 
• w.s. El ev (ft) * 1071.98 • Reach Len. (ft) 0.10 • 0.10 • 0. 10 
• Cri t w.s . (ft) • 1060.91 • Flow Area (sq ft) *15027.91 • 
• E.G. Sl ope (ft /ft) *0 . 000918 • Ar ea (sq ft) *15027.91 • 
* Q Total (cfs) *169000.00 * Flow (cfs) *169000.00 

• ~~~ ~~~~~ ~ms) • 
6iU~ : r~~.w~~~h m~s) • 

6iU~ 
*Max Chl Dpth (ft) 27 . 38 * Hyd r . Dept h (ft) 22 . 90 
• Conv. Tot a l (cfs) *5578780.0 • Conv. (cfs) *5578780.0 
• Lengt h Wtd. (ft) • 0.10 • Wetted Pe r . (ft ) * 664.82 • 
• Mi n Ch El (ft) • 1044.60 • Shea r ( l b/sq ft) 1. 30 
• Al pha 1.00 • Stream Power ( l b/ft s) • 14.56 
• Frctn Loss (ft) • Cum vol ume (acre-ft) • 1422.13 *35938.31 • 355 . 97 
* C & E LOSS (ft) *Cum SA (ac r es) 221.84 * 3220 . 63 77 . 43 * 
*********************************************************************************************** 

Note: Multipl e c rit i ca l dept hs were fo und at th is l ocation. The criti cal de pth wi t h t he lowest , valid, 
ene rgy was used. 

BRIDGE 

RIVER : 1 
REACH: 1 

I NPUT 

RS: 213.745 

Descri pt i on : 7th Street Bridge 
Di stance f rom Upstream xs = . 1 
Deck/Roadway width 115. 36 
we i r Coefficient 2. 6 
upstream Deck/Roadway Coordi nates 

num= 8 
Sta Hi Cord La Cord Sta Hi Co rd Lo Cord Sta Hi Cord La co rd 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * 
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19633.4 1080.84 1074.13 19633 . 5 1080.84 1074.13 
19899 1085.96 1079.23 20039 1085.95 1079.2 
20305 1081.53 1074 . 82 20305.2 1081.5 1074.82 

Dup 1 i cateEffective 
19764 1084. 56 1077 . 81 
20174 1084.45 1077.7 

Ups tream Bri dge Cros s Section Data 
Stat i on El evation Data num= 28 

Sta Elev sta El ev Sta El ev St a Elev Sta El ev 
******************************************************************************** 

18435 
19633.6 
19834. 5 

20039 
20302 
20490 

1076 19470 
1073. 5 19636. 5 

104 7 . 15 19899 
1044.6 20104 
1073.8 20305 

1076 20925 

1076 
1073. 5 
1046.6 

1045 
1073.8 

1075 

19600 1080 
19709 1048.55 
19904 1046 . 6 
20169 1045 . 5 

20305.1 1074 . 8 
21465 1076 

Manning's n va 1 ues num= 
Sta n val Sta n val Sta n val 

****************1dd=******* **,::;*****1r************* 
184 35 . 037 19633 . 5 

Bank st~96~~f~ 20~b~~ l 
Ineffective Flow num= 

Sta L Sta R Elev 
184 35 19633.5 1074 . 13 

20305 . 1 21465 1074 . 8 

. 03 2 20305 .1 

Coeff Contr. 
. 1 

Permanent 
F 
F 

Downstream Deck/Roadway Coordi nates 
num= 8 

.037 

Ex pan . 
. 3 

19633 . 4 
19764 
19959 
20174 

20305. 2 

1080.84 
1047 
1047 

1045.5 
1081.5 

19633 . 5 
19769. 5 

20034 
20240 . 5 

20340 

Sta Hi Cord LO Cord Sta Hi Cord LO Co rd Sta Hi Cord Lo Cord 
************************ ********************************** ****** * ******* 

19633.4 1080.84 1074 . 13 19633.5 1080.84 1074.13 19764 1084.56 1077.81 
19899 1085.96 1079 . 23 20039 1085.95 1079 . 2 20174 1084.45 1077 .7 
20305 1081.53 1074 . 82 20305 . 2 1081.5 1074 . 82 

Downst ream Bri dge Cross Section Data 
Sta tion Elevation Data num= 28 

1074 . 13 
1047 

1044 . 61 
1049.35 

1080 

Sta Elev Sta Elev Sta El ev Sta El e v Sta Elev 
*************************************** ***************************************** 

18435 
19633.6 
19834. 5 

20039 
20302 
20490 

1076 19470 
1073.5 19636 .5 

104 7.15 19899 
1044.6 20104 
1073.8 20305 

1076 20925 

1076 
1073. 5 
1046.6 

1045 
1073.8 

1075 

19600 
19709 
19904 
20169 

20305.1 
21465 

1080 19633 . 4 
1048.55 19764 

1046.6 19959 
1045.5 20174 
1074.8 20305 . 2 

1076 

Man ni ng ' s n val ues num= 3 
Sta n val Sta n val Sta n val 

************* **************** ******* *** ********* 
18435 . 037 19633 . 

Bank s t~96~~f~ 20~b~hi 
Ineffec tive Fl ow num= 

Sta L Sta R El ev 
18435 19633.5 1074 . 13 

20305.1 21465 1074 . 8 

. 032 20305.1 

Coeff Cont r . 
.1 

Permanent 
F 
F 

.037 

Expan . 
. 3 

1080.84 
1047 
1047 

1045 . 5 
1081. 5 

19633. 5 
19769 . 5 

20034 
20240. 5 

20340 

1074.13 
1047 

1044.61 
1049.3 5 

1080 

g~~~~~~~a~m~~b~~k~~ n ~ i ~~ d~ 1 ~~~pe hori z . to 1.0 vertical 
horiz. to 1.0 vertical 

Maxi mum allowable s ubmerge nce for weir 
El evation at whi ch weir flow begins 
Energy head used in s pi- l lway des ign 
Spil l way height used in de s i gn 
We l r crest shape 

Numbe r of Piers = 4 

Pie r Data 
Pi er Stat i on Upstream= 19766.5 
Upstream num= 2 

wi dt h El ev wi dt h El ev 
*** ***** *** ** *****0:: * ** **** -11:1: **** 

1047 5 1077.88 
Downst ream num= 2 

width El ev Widt h El ev 
**** **** ***** ** ***** **** **** * *** 

1047 5 1077 . 88 

Pi e r Data 
Pier Station Upstream= 19901.5 
Upst ream num= 2 

widt h El ev wi dth Elev 
* ** **** ** ***** ** ****** ****'* ** *** 

1046.6 1079.2 
Downstream num= 2 

Wi dth El ev wi dt h El ev 
****** ** *********** *** *** * ** **** 

1046.6 1079.2 

Pier Data 
Pier Stat ion Upstream= 20036.5 
Upstream num= 2 

widt h El ev Width El ev 
* ** **** ** *"'* ** * *** *** ******** ** * 

1044.6 1079 . 2 
Downst ream num= 2 

wi dth El ev widt h El ev 
***** * ** *** "'** ** *** *** *** * ** 1< *** 

1044.6 1079.2 

Pier Data 
Pier Station ups tream= 20171.5 
Upstream num= 2 

widt h Elev Width Elev 
* ** ** * ** *** *** ** ***** **** **** ** * 

f l ow= .95 

Broad Crested 

Downs tream= 19766.5 

Down s tream= 19901.5 

Downstream= 20036 . 5 

Downstream= 20171.5 
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• 

Dup 1 i cateEffect ive 
1045.5 1077.7 

Downst r eam num= 2 
width El ev width El ev 

** *** **** ******* ******** ******** 
104 5.5 1077 . 7 

Number of Bridge Coeffi cient Se ts 1 

Low Flow Methods and Da t a 
Energy 
Momentum 
Yarnell 

Sel ected Low Flow Methods 

High FlOW Method 
Energy Onl y 

Additional Bridge Parameters 

Cd 1. 2 
KVal 1.05 

Highest Energy Answer 

Add Fri ction component to Momentum 
Add weight component to Momentum 
c l ass B flow c ritical depth computations use c ri ti cal depth 

inside the bridge at the upstream end 
Criteria to check for pressure flow = Ups tream energy grade line 

BRIDGE OUTPUT Profi 1 e #PF#1 
* * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * ** * * * * * ** * * * * * * * * * * * * * * * * * ** * * * * * ** * * * * * * * * * ** * * * * * 
* E.G . us. (ft ) 1073.93 • Element 
* W.S . US. (ft) 1071.97 *E.G. El ev (ft) 
* Q Total (cfs) 169000.00 • w. s. Elev (ft) 
• Q Bridge (cfs) 169000.00 • Crit w. s . (ft) 
• Q weir (cfs) * Max Chl Dpt h (ft) 
• weir Sta Lft (ft ) • vel Total (ft/s) 
• weir Sta Rgt (ft) • Flow Area (sq ft) 
• weir Subme rg • Froude # Chl 
* weir Max Depth (ft) * Speci f Fo rce (cu ft) 
• Min El weir Fl ow (ft) 1075.01 • Hydr Depth (ft) 
*Min El Prs (ft) 1079.23 * W. P. Tot a l (ft) 
* Del t a EG (ft) 0.26 • Conv . Total (cfs) 
• Delta ws (ft) 0 . 31 • Top wi dth (ft) 
• BR Open Area ( s q ft) 18211 . 62 • Frctn Loss (ft) 

*I nsi de BR US 
1073.86 
1071. 70 
1061.26 

27 . 10 
11. 80 

14 32 7.87 
0 . 44 

236120.50 
22.56 

849 .45 
4375788 . 0 

634.96 

*In s ide BR OS * 
1073 . 68 
1071.48 
1061.26 • 

26.88 

141§U~ : 
0 . 44 

233627 . 70 • 
22 . 39 

846.46 • 
4316097.0 • 

633 . 79 • 

BR Open Ve l (ft/s) 11 .91 * C & E LOSS (ft) 
• Coef of Q • Shear Total (lb/sq ft) * 1.57 1.60 
• Br Sel Method Momentum * Power Total (lb/ft s) • 18. 53 • 19.11 
********************************************************************************************* 

Note : Multipl e cri t i cal depths we re found at thi s l ocat ion. The criti cal depth with the l owest, valid, 
ener9y was used . 
Multlpl e c riti cal depths we re found at thi s location. Th e criti cal depth with the lowest, valid, Note : 
e nergy was used. 

BRIDGE OUTPUT Profi 1 e #PF#2 
1:1<*********************1:************************************************************ ********* 
• E.G . us. (ft) 1073.94 • El ement 
* W. S. US. (ft) 1071.98 *E .G . Elev (ft) 
* Q Tota l (cfs) 169000.00 * w.s. El ev (ft) 
• Q Bridge (cfs) 169000.00 * Crit w. s. (ft) 
• Q weir (cfs ) * Max Chl Dpth (ft) 
• weir St a Lft (ft) • vel Total ( ft /s ) 
* Weir Sta Rgt (ft) * Flow Area (sq ft) 
* weir Submerg * Froude # chl 
• weir Max Depth (ft) * Speci f Force (cu ft) 
* Min El Weir FlOW (ft) 1081.09 * Hydr De pth (ft) 
* Min El Prs (ft) 1079.23 * W. P. Tot al (ft) 
* Delta EG (ft) 0.26 * Conv . Total (cfs) 
* De l ta ws (ft) 0.31 * Top Width (ft) 
• BR Open Area (sq ft) 18185.24 * Frc tn Loss (ft) 

*Ins ide BR us 
1073.86 
1071. 70 
1061. 26 

*Ins ide BR OS * 
1073 . 69 
1071.49 
1061. 26 

27 .10 
11.79 

14333.29 
0.44 

2362 19 .40 
22.57 

849. 57 
4378146 .0 

635.01 • 

26 . 89 
11. 90 

14195 . 82 
0 . 44 

233727 . 90 
22.40 

846. 58 
4318510.0 • 

633.84 

BR Open Vel (ft/S) 11 .90 * C & E LOSS (ft) 
• coef of Q • s hea r Total (lb/sq ft) • 1.57 1.60 • 

: * ~ ~ * ~;! * ~;;~~~ * *1: * * * * * * * * * * * ~~; ~; ~~ **: * ~~:; ~ * r~ ;~! * $! ~ ~ f; *; 2 * * * * * * * * * ;~ ,; ~ 2 * *: * * ** * *; ~* 2~ * * * 
Note: Multipl e c riti cal de pth s we re found at thi s l ocation . The c ri t i cal depth with t he lowest, valid, 

ener9y was used. 
Mu lnple c riti cal de pth s were found at this location. The crit i cal depth with the lowest, valid, 
ene rgy was used . 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc ripti on : 213 . 74 

RS: 213. 74 

Station El evat ion Data num= 28 
Sta El ev Sta Elev Sta El ev Sta El ev St a Elev 

***********************************************1t************** *1t*1t********* ***** 
18435 

19633 . 6 
19834 . 5 

20039 
20302 
20490 

1076 19470 
1073.5 19636.5 

104 7.15 19899 
1044. 6 20104 
1073.8 203 05 

1076 20925 

1076 19600 1080 19633.4 
1073.5 19709 1048 . 55 19764 
1046.6 19904 1046 . 6 19959 

1045 20169 1045.5 20174 
1073.8 20305.1 1074 . 8 20305.2 

1075 21465 1076 

Manning' s n va 1 ues num= 
Sta n val Sta n val Sta n val 

***************************************** ****** * 
18435 .037 19633.5 

Bank sti96~3f~ 2 0n~hi 
Ineffective Flow num= 

Sta L Sta R Elev 
18435 1963 3.5 1074.13 

20305.1 21465 1074.8 

. 032 20305 .1 . 037 

Length s : Left Channe 1 
391 373.47 

Pe rmanent 
F 
F 

Rim 

1080 .84 
1047 
1047 

1045. 5 
1081.5 

19633 . 5 
19769 . 5 

20034 
20240 . 5 

20340 

Coeff Contr. 
. 1 
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104 7 

1044.61 
1049.35 

1080 

Ex pan . 
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oup l i cateEffect i ve 
CROSS SECTION OUTPUT Profil e #PF#l 
*********************************************************************************************** 
• E.G. Elev (ft) • 1073.68 • Element Left OB • Channel 
• Vel Head (ft) 2 . 02 • Wt . n- Val . 0.032 
• w.s . Elev (ft) • 1071.66 • Reach Len. (ft) 391.00 • 373 . 47 
• Crit w.s. (ft) • 1060 . 91 • Fl ow Ar ea (sq ft) *14818.63 
*E . G. Sl ope (ft/ft) *0.000958 * Area (sq ft) *14818.63 

* Ri ght OS * 

361.00 

• Q Tota l (cfs) *169000 . 00 • Fl ow (cfs) *169000.00 
• Top width (ft) 654.76 • Top widt h (ft) 654.76 • 

ve l Total (ft/s) 11.40 • Avg. ve l . (ft/s) 11.40 • 
* Max Chl Dpt h (ft) 27.06 * Hyd r. Depth (ft ) 22.63 
• Conv . Total (cfs) *5 4594 70.0 • Conv. (cfs) *5 459470 . 0 
• Length wtd . (ft) 373.47 • wetted Per. (ft) 663.07 
• Mi nCh El (ft) • 1044.60 • Shear ( l b/sq ft) 1.34 
• Alpha 1.00 • Stream Power ( l b/ft s ) • 15.25 
• Frc tn Loss (ft) 0.52 • Cum Vol ume (acre-ft) • 9444.51 *34917.66 • 3146 . 12 
* C & E LOSS (ft) 0.17 *Cum SA (acres) * 2200.43 * 3213.3 2 * 1050 . 09 * 
********* ********************************* ************************************************ ***** 

warning: The veloc i t y head has changed by more than 0. 5 ft (0 .15 m) . Thi s may indicate the need for 
additional cross sections. 

warn i ng: The conveyance ratio (upstream conveyance di vided by downs tream conveyance) is les s than 
0. 7 or greater t han 1. 4. Thi s may indicate t he need for addition a 1 cross sect ions. 
Multiple cri t i cal depths were fou nd at this l ocation . The critical de pth wit h the lowest, valid , 
energy was used. 

Note: 

CROSS SECTION OUTPUT Profil e #PF#2 
************************************************************** ****************************** *** 
• E.G. El ev (ft) • 1073.69 • El ement Left OB • Channe l • Right OB • 
• vel Head (ft) 2.02 • Wt. n- val . 0 . 032 
• w.s . Elev (ft) * 1071.67 • Rea c h Len. (ft) 391.00 • 373.47 361. 00 
• Crit w.s . (ft) • 1060.91 • Fl ow Area (sq ft) *14824.30 
• E.G. Slope (ft/ft) *0.000957 • Area ( s q ft) *14824. 30 • 
• Q Total (cfs) *169000.00 • Flow (cfs) *169000.00 
• Top width (ft) 654 .73 • Top width (ft) • 654.73 • 

vel Total (ft/s) 11 . 40 • Avg . ve l . Cft/s) 11.40 
* Max Chl Dpth (ft) 27 .07 * Hydr. Depth (ft) 22.64 
• Conv. Total (cfs) *5462967. 0 • Conv. ( c fs) *5 462967. 0 
• Lengt h Wtd. (ft) 373.47 • Wetted Per. (ft) • 663.07 • 
• Mi n c h El (ft) • 1044.60 • Shear (l b/sq ft) 1. 34 
• Al pha 1.00 • Stream Power ( l b/ ft s) • 15. 23 
• Frctn Los s (ft) 0.52 *Cum Vol ume (acre-ft) • 1422 . 13 *35900. 20 * 35 5.97 
* C & E LOSS (ft) 0.17 *Cum SA (acres) 221.84 * 32 18.93 77.43 * 
*********************************************************************************************** 

Warning: The ve l ocity head has c hanged by more than 0. 5 ft CO .15 m) . Thi s may i ndicate t he need for 
addi t i ona l cross s ections . 

warning: The conveyance ratio (upstream co nveyance divi ded by downst ream conveyance) i s les s than 
0.7 o r greater t han 1.4 . Th i s may i ndicate t he need for additional c ross s ections. 
Mu l tipl e critica l depths we re found at t his l ocat i on . The critical depth wit h t he lowes t, val id, 
e nergy was used. 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc ription: 213.66 
Station El evat i on Data 

St a El ev Sta 

RS: 213.66 

num:::: 
El ev 

96 
Sta Elev Sta Elev Sta Elev 

******************************************************************************** 
17026.7 1076.4 17035.9 1076.4 17047 1076.4 17057 . 3 
17306.5 1077.8 17311.3 1077 .7 17325.2 1077.3 17326 . 2 
1744 2.9 1076.7 17474.5 1076.6 17571 1076 17573 . 6 

17610 1076. 1 17705 .1 1075 17741.5 1075.1 17947 . 8 
18038.8 1075.4 18185.8 1075.6 18234. 4 1076.1 18300.9 

18414 1075. 5 18414.6 1075.5 18415.1 1075. 5 18415 . 7 
18455. 1 1075.4 18472.5 1073.3 18527.9 1073.3 18683 
18832 .1 1073 . 3 18873.8 1073.2 18878.4 1072.9 18881. 8 
18901. 3 1075.2 19033.1 1075.2 19131.6 1074 . 9 19140.9 
19235 .1 1073.7 19291.4 1073.4 19291.9 1073.4 19292.2 
19418.5 1069.7 19442.4 1069.3 19496.9 1070 19532 . 6 

19543 1070.6 19572.3 1071.8 19605 . 3 1068. 7 19616. 1 
19633 . 2 1073.3 1966 3.1 1073.7 19675 . 2 1073.6 19689 . 7 
19750 . 4 104 7. 6 20010.7 104 7 . 7 20194.9 1047.9 20235 
20270. 2 1073 . 7 20288.3 1076 . 6 20297.7 1078.3 20387.2 
20457 . 1 1078. 5 20464.9 1076 .1 20469.4 1075.3 20825.5 
20828 . 8 1074 . 4 20830.9 1074 . 4 20837 . 2 1074.9 20839.2 
20871.4 1074.9 20872 . 6 1074.6 20872.8 1074.7 20900.8 
20908.4 1073 . 9 20912 . 4 1073 .9 20915.4 1074 20927 
20999.4 1077.6 

Manning's n Val ues num:::: 
Sta n va l Sta n val Sta n val 

************************************************ 
17026.7 .037 19675. 2 

Bank S ti~6~~:~ 20~~~~~ 
I neffective Fl ow num:::: 

Sta L Sta R Elev 
17026.7 19675.2 1078.5 
20297 . 7 20999.4 1078. 5 

. 032 20297 . 7 . 037 

Le ngths : Left Channe l 
490 491. 08 

Permane nt 
F 
F 

Right 
495 

1076.5 17212 . 3 
1077. 3 17343 . 4 

1076 17595 .6 
1075.4 17953.1 
1076.4 18318.8 
1075.5 18448.6 

1073 18718.7 
1072 . 9 18892.6 
1074 . 8 19157.1 
1073.4 19391.8 
1070 . 6 19537 .6 
1068 . 2 19621. 3 
1068.5 19748.8 
1062 . 5 20260. 3 
1078.5 204 16.3 
1074 . 4 20828.5 
1074 . 9 20870.3 
1074 . 1 20901. 5 
1075 . 1 209 51.2 

coeff Contr. 
.1 

1077.3 
1077.3 
1076.1 
1075.5 
1076.5 
1075.8 

1073 
1074. 2 
1074.8 
1069.9 
1070.2 
1069.8 
1047.6 
1071. 7 
1078. 5 
1074.4 
1074 . 9 

1074 
1077. 5 

Expan. 
. 3 

CROSS SECTION OUTPUT Profi l e #PF#1 
*******************~*************************************************************************** 
* E.G . Elev (ft) • 1072 . 99 * Element Left DB * Channel * Right OB * 
• vel Head (ft) 3. 73 * Wt. n- val . 0 . 032 
* w. s . El ev (ft) • 1069.25 * Reach Le n . (ft) 490.00 . 491.08 . 495 . 00 
* Crit W. S. (ft) • 1063.62 • Flow Area ( s q ft) *10898. 94 
• E. G. slope (ft/ft) *0.002199 • Area (sq ft) 12.11 *10898. 94 
• Q Total (cfs) *169000 . 00 • Fl ow (cfs) *169000. 00 . 
• ~~~ ~~~~~ ~ms) 

. 586 . 13 • Top width (ft) 20 . 11 * 566 . 02 
15 . 51 • Avg. vel. (ft/s) 15 . 51 . 

Page 10 



• 

Dup l i cateEf fecti ve 
*Max Chl Dpth ( f t) 21.65 * Hyd r . Dept h (ft) * * 19.26 * 
* Conv. Total (cfs) *3604114.0 • Conv. (cfs) *3604114 . 0 
• Length wtd. (ft) • 491 . 08 *Wetted Pe r . (ft) * 573.50 * 
*Mi n Ch El (ft) • 1047.60 • Shear ( l b/sq ft) 2.61 • 
• Alpha 1.00 • St r eam Powe r ( l b/ft s) • 40. 45 
• Frct n Loss (ft) 0.98 • c um volume (ac re-ft) • 9444.45 *34807.41 • 3146.12 

: * ~ 1: ~ * ~ * ~~~; * £ !;l * * * * * * * * * * * * * 2,; ~ ~ * * :* ;~~ * ;! * i ~; ~~; 2 * * * * * * * * *: *~ ~22,; ~! * *: * ~ ~2~,; 2~ * *: * ;2 ~2,; 2~ * * * 
warning: 
warning: 

oi vi ded flow computed fo r this cross -section . 
The vel oc i ty head has cha nged by more t han 0. 5 ft (0 .15 m). Thi s may indicate the need for 
addi tiona 1 cross sections. 
The energy l oss was great er t han 1.0 ft (0.3 m) . betwee n t he cur rent and previ ous cross 
section. This may i ndicate t he need fo r addi tional cross sections . 

warning : 

Note: Mu l tipl e cri t i cal depths were fo und at t hi s locat i on. The crit i cal depth wi th the lowest , val id , 
water surface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
********************************************** ************************************************* 
• E.G. El ev (ft) • 1073.00 • Element Left DB • Cha nne l • Ri ght DB • 
• ve l Head (ft) 3. 73 • Wt . n-va l . 0. 032 
• w.s. El ev (ft) • 1069.27 • Reach Len . (ft) 490.00 491.08 495.00 
• Cri t w.s. (ft) • 1063.62 • Flow Area (sq ft) *10906 . 67 
• E.G. Sl ope (ft/ft) *0.002 194 • Area (s q ft) *10906.67 
• Q Total (cfs) *169000.00 • Fl ow (cfs) *169000.00 

• ~~~ ~~~~~ ~ms) • 5~U6 : :~~ _w~~~~ ~~i~s) . 5~U6 : 
* MaX Chl Dpt h (ft) 21.67 * Hyd r . Dep th ( ft ) 19 . 27 * 
• Conv. Total (cfs ) *3608339.0 • Conv . (cfs) *3608339 . 0 
• Length wtd . (ft) • 491. 08 • Wetted Pe r . (f t ) 573. 51 • 
• Mi n ch El (ft) • 1047.60 • shear ( l b/s q ft) 2. 60 • 
• Alpha 1.00 • Stream Powe r ( l b/ ft s) • 40.36 * 
• Fr ctn Loss (ft) 0 . 98 • Cum vo lume (ac r e-ft) • 1422.13 *35789.89 355.97 
* C & E LOSS (ft) 0 . 39 * Cum SA (acres) 22 1. 84 * 3213.70 77.43 
*********************************************************************************************** 

wa rning: 

wa rning: 

The velocity head has changed by mo r e than 0 . 5 ft (0. 15 m). Thi s may indi cate t he need fo r 
additional c ross secti ons. 
The e nergy l oss was greater t han 1.0 ft (0.3 m). between the cur re nt and previ ous cross 
secti on . Thi s may indicate t he need fo r addi t i onal cross sections. 

Note: Mul t i pl e critical de pt hs were f ound at t hi s l ocat i on . The crit ical de pt h wi t h t he l owest , valid , 
water s urface was used. 

CROSS SECTION 

RIVER: 
REACH: RS : 213.57 

INPUT 
Desc ription : 213.57- FEMA Secti on AF 
Station El evation Data num= 96 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

17508.1 1075.8 17669 . 7 1076 17677.2 1076 17679.4 
17685 . 3 1075.9 17879 .1 1077. 7 17883.6 1077.7 17891.2 
17907 . 2 1077.7 18293 . 4 1077. 1 18302.2 1077. 1 18305.6 
18409 .4 1076.8 18482 . 1 1076 18487.1 1075 . 3 18493.2 

18674 1073.2 18717 1073 18743.5 1072.8 18755.4 
18832.6 1072. 6 18934 .4 1072. 7 18941. 7 1072.7 18977 
18979.7 1068 . 7 18981.1 1068.6 19032.8 1069.7 19078.3 
19190.3 1068.3 19211 . 6 1068.4 192 12.3 1068 . 4 19245 
19318.4 1068.9 19384.7 1069. 1 19398.3 1068.6 19484. 5 
19542 . 6 1063.6 19548 1062.9 19575 1062.8 19586.3 
19603.2 1064 . 4 19612 . 3 1065 . 2 19617.4 1064 . 5 19668. 9 
19674.3 1061.7 19711 .7 1060. 1 19720 1057.4 19743. 1 
20123.9 1046.7 20135 . 8 1048 . 3 20147.5 1050. 1 20202.7 
20286 . 6 1053 20301. 2 1052 . 6 20302. 5 1052.5 20345.5 
20347.8 1074 . 6 20348 . 2 1074 . 6 20373 . 8 1075.7 20384.8 
20426 . 7 1075.7 20435 . 9 1075.7 20452.6 1075.3 20481.8 
20501. 3 1076.7 20634 1076 20804 . 5 1073.3 20853.6 
20865.8 1073.1 20870 . 9 1073 20902 . 9 1071. 5 20922.6 
20925.3 1075.3 20936 . 8 1075. 1 20950.5 1074 .7 21085. 5 
21311.2 1074.8 

Manning ' s n values num= 
Sta n Val Sta n Va l Sta n val 

* * * * * * * * * ** * * * * *'fr * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * 
17508. 1 . 037 19484.5 

Bank St~g4~:f~ 20~;~h ~ 
I neffect i ve Flow num= 

Sta L Sta R Elev 
17508. 1 19484. 5 1077 . 7 
20373 . 8 21311.2 1077 . 7 

. 032 20373.8 . 037 

Lengt hs: Le f t Channel 
650 500 . 37 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profil e #PF#1 

1076 17681.9 
1077.7 17899.7 
1077.2 18335 
1074.6 18496.9 
1072.8 18802 

1069 18979. 3 
1069.3 19123 . 5 
1068. 5 19287.9 
1068.5 19514 .. 1 
1062. 5 19595. 5 
1061. 9 19672 . 3 
1047 . 9 20035. 4 
105 1. 3 20261.3 
1073. 5 20347.7 
1075.5 20390.6 
1075.4 20485.6 
1072.8 20858. 1 
1075.2 20923.6 
1074.8 21211.9 

Coeff Contr. 
.1 

1075.9 
1077.7 
1077.2 
1074.6 
1072.6 
1068.7 

1069 
1069 

1067.2 
1063.8 
1061.7 

1047 
1052 . 3 
1074.6 
1075.6 
1075 . 2 
1072 . 8 
1075 . 4 
1075 . 1 

Ex pa n. 
. 3 

************* ********************************************************************************** 
* E. G. Elev (ft) * 1071.61 * Element Left OB * Channe l * Right OB * 
• Ve l Head (ft) 2.42 • Wt. n- val. 0 . 032 
• w.s. Elev (ft) • 1069.19 *Reach Len. (ft) 65 0 . 00 500.37 390.00 
• Cr it w.s. (ft) • 1063.08 • Fl ow Area (sq ft) *13535.60 
• E.G. Slope (ft /ft) *0.001831 • Area (s q ft) 189.41 *13535.60 
• Q Total (cf s) *169000.00 • Fl ow (cfs) *169000 . 00 
• Top widt h (ft) • 1275 .10 • Top wi d th (ft) 422.92 852. 17 

vel Total (ft/s) • 12 . 49 * Avg. vel. ( ft /s) 12.49 
* Max Chl Dpth (ft) 22 . 49 * Hyd r . Depth (ft ) 15.88 
* Conv . Total (cf s) *3949740.0 • Conv. (cfs) *3949740 .0 
• Length Wtd. (ft) • 500 . 37 *Wetted Per . (ft ) • 859.23 • 
• Mi n Ch El (ft) • 1046 . 70 *Shear (lb/sq f t ) 1. 80 • 
• Al pha 1.00 *Stream Power ( lb/ft s) • 22.48 
• Fr ct n Loss (ft) 0.88 • Cum vol ume (ac r e-ft) • 9443.32 •34669.68 • 3146. 12 
* C & E LOSS (ft) 0 . 13 *Cum SA (acres) * 2197.85 * 3200. 10 * 1050. 09 * 
*********************************************************************************************** 
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warning: 
Warning: 

Note: 

Dup 1 i cateEffective 
Divided flow computed for this cross-section. 
The e nergy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
sect ion . This may indicate the need for additional cross sections. 
Multiple critical depths were found at this location. The critical depth with the l owest, 
water s urface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
*******************************************************************11<*********************1<***** 
* E.G. El ev (ft) * 1071.62 * Element Left OB * Chan ne 1 * Right OB * 
• vel Head (ft) 2.42 • Wt. n-val. 0.032 
• w.s. Elev (ft) • 1069. 20 • Reach Len. (ft) 650.00 • 500.37 390 . 00 
• Crit w.s. (ft) • 1063.08 • Flow Area (sq ft) *13548.71 • 
• E.G. Slope (ft/ft) *0.001827 • Area (sq ft) *13548. 71 • 
• Q Total (cfs) *169000 .00 • Flow (cfs) *169000 . 00 • 
• Top width (ft) 852 . 16 • Top width (ft) 852.16 • 

vel Total (ft/s) 12.47 • Avg. vel. (ft/s) 12.47 
* Max Ch l Dpth (ft) 22 . 50 * Hydr . Dept h (ft) 15.90 * 
• Conv. Total (cfs) *3953934. 0 • Conv. (cfs) *3953934. 0 
• Length Wtd. (ft) 500.37 • wetted Per. (ft) 859.94 
• Min Ch El (ft) • 1046 .70 • Shea r (lb/sq ft) 1. 80 • 
• Alpha 1.00 • Stream Power (lb/ft s) • 22 . 41 • 
• Frctn Loss (ft) 0.88 • Cum volume (acre-ft) • 1422 . 13 *35652.04 355 . 97 
* C & E LOSS (ft) 0.13 *Cum SA (acres) 221.84 * 3205 . 71 * 77 . 43 
*********1:****************'****************************1:**************************************** 

val id, 

warning: The e nergy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for addi tiona 1 cross sections . 

Note: Multiple crit ical depths were found at this location. The crit i cal depth with the l owest , valid, 
water surface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 213.47 

INPUT 
Description : 213.47 
Station Elevation Data num"" 96 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
1:1:*******************1:******************************************************1:*** 

17897 1072. 3 17950.9 1072. 3 1795 5. 5 1073.1 17972. 5 1074 .8 18140.3 1074.1 
18179.1 1074.1 18193.1 1074 18207.9 1073.9 18257 . 4 1074 18402. 2 1073.7 
18450.1 1073 . 2 18519.9 1072.6 18592.3 1071.7 18600 . 6 1071.6 18625.8 1071.9 
18741.5 1071. 7 18784.9 1071. 7 18805.1 1070.7 18823.4 1069.4 18880.6 1067 
18888 . 4 1066. 7 18938.9 1066. 6 18942. 7 1066.6 18948.4 1066.6 18970.5 1067.2 

19008 1068. 2 19008. 9 1068. 2 19041. 7 1068.5 19057.6 1068.6 19057.8 1068.6 
19058 . 1 1068. 6 19060. 2 1068 . 6 19154. 7 1068.1 19202.4 1067.9 19243.3 1067 

19289 1066 19306.6 1065. 6 19313.9 1065.3 19357.8 1064.8 19392. 5 1064.4 
19420 . 7 1063. 8 19432.7 1063. 5 19483.4 1062 19493.9 1061.7 19499.6 1061.8 
19534 . 7 1062.6 19536.4 1062. 5 19585.4 1061.2 19586 .6 1061.2 19587. 5 1061.2 
19588 . 9 1061.1 19593.6 1060. 6 19689. 9 1051.5 19699.6 1050. 5 1973 5. 3 1047 
19807.1 104 6 . 8 1982 7. 4 1046.8 19970.4 1046.6 19993.9 1046.3 20037.8 1046 .2 
20146. 5 1045 . 8 20205.3 1048.7 202 14.8 1049.3 202 19.4 1049 20220. 8 1048.9 
20255.2 1063 . 1 20274.2 1072.4 20283. 3 1072.6 20341.6 1072. 5 20362. 6 1072.6 
20428 . 7 1074 . 9 20446.8 1074.9 20469.6 1074.9 20474.3 1074.9 20476.7 1075 
20483 . 2 1074.9 20484.1 1074.9 20486.3 1074.9 20488.6 1074.7 20489.3 1074.7 
20515 . 7 1073 . 2 20526.3 1073.3 20537.5 1073. 5 20540. 5 1073.4 20545 1073.8 
20567 . 4 1075 . 2 20569.1 1075.4 20578.4 1075 20619.2 1074.5 20621.6 1074.4 
20649.8 1074 20700.8 1074 20735.1 1074.2 20751. 5 1074.5 20765.2 1074.8 
20783 . 9 1075 . 1 

Manning's n values num"" 3 
Sta n val Sta n val Sta n val 

*1:**************************************1l******* 
17897 . 037 19243.3 .032 20274.2 . 037 

Bank Sta: Left Right Lengths : Left Cha nne 1 Right Coeff Co ntr. Ex pan. 
19243 . 3 20274.2 500 493.66 485 .1 . 3 

Ineffective Flow num"" 
Sta L Sta R Elev Permane nt 
17897 19243 . 3 1075.4 F 

20274.2 20783 . 9 1075.4 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*""************1:*************""***********""***********************1<*******1<********************** 
• E.G. Elev (ft) • 1070.60 • Element Left OB • Cha nnel • Right OB • 
• vel Head (ft) 2.00 • Wt. n-val . 0.032 
• W.S. Elev (ft) • 1068.60 • Reach Len . (ft) 500 . 00 493.66 485 00 
• Crit w.s . (ft) • 1061.42 • Flow Area (sq ft) *14886.30 
• E.G. Slope (ft/ft) *0 . 001694 • Area (sq ft) 342.03 *14886.30 
• Q Tota l (cfs) *169000.00 • Flow (cfs) *169000 .00 · ~~~ *~~~~ ~msl • 14iU~ : !~~-w~~i~ ~~i~sl 4oo . 86 • 1oiU~ 
*Max Chl Dpth (ft) 22.80 * Hydr . Dept h (ft) 14 .55 
• Conv. Total (cfs) *4106424. 0 • Conv . (cfs) *4106424 . 0 
• Length Wtd. (ft) 493.66 • Wetted Per. (ft) • 1028.11 • 
• Min Ch El (ft) • 104 5.80 • Shear (lb/sq ft) 1.53 
• Alpha 1.00 • Stream Power (lb/ft s) • 17.38 
• Frctn Loss (ft) 0.56 • Cum volume (acre-ft) • 9439.35 *34506.44 • 3146.12 
* C & E Loss (ft) 0.24 *Cum SA (acres) * 2191.70 * 3189.33 * 1050.09 
*******""*****1:1<*****""**********1<***************""*******1:****************""*********************"" 

warning: 

warning: 

Note: 

The ve 1 oci ty head has cha nged by more than 0. 5 ft (0 .15 m). This may indicate the need for 
additional cross sections. 
The conveyance ratio ( upstream conveyance divided by downstream conveyance) is 1 ess than 
0.7 or greater than 1.4. This may indicate the ne ed for additional cross sections. 
Multiple critical depths were found at this location. The c riti cal depth wit h the lowest , valid, 
water s urface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
**************1<*1:***************************1<*1<************************************************ 
* E.G. Elev (ft) 
• vel Head (ft) 
• w.s. El ev (ft) 
• Crit w.s. (ft) 

• 1070.62 
2.00 

• 1068.62 
• 1061.42 

* Element 
*Wt. n-val. 
• Reach Le n . (ft) 
• Flow Area (sq ft) 

Left OB * Chann e l 1< Right OB * 
0.032 

500.00 • 493 . 66 485.00 • 
*14903. 79 
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• 

Dup l i cateEffective 
• E.G . Slope (ft/ft) *0 . 001691 • Area (sq ft) • *14903 .79 • 
• Q Total (cfs) *169000.00 • Flow (cfs) *169000.00 
• Top width (ft) • 1023.12 • Top width (ft) • 1023.12 • 

vel Total (ft/s) • 11.34 • Avg. vel. (ft/s) 11. 34 
* Max Chl Dpt h (ft) 22.82 * Hydr . Depth (ft) 14.57 
• Conv. Total (cfs) *4110138.0 • Co nv . (cfs) *4110138 . 0 
• Length Wtd. (ft) • 493.66 • Wetted Per. (ft) • 1029.73 
• MinCh El (ft) • 1045.80 • Shear (lb/sq ft) 1. 53 
• Alpha 1.00 • Stream Powe r (lb/ft s) • 17. 32 
* Frctn Loss (ft) 0.56 • cum volume (acre-ft) • 1422.13 *35488.63 355.97 
* C & E LOSS (ft) 0.24 *Cum SA (acres) 221.84 * 3194.94 77.43 
******************************************************~**************************************** 

warning: 

wa rning: 

The velocity head has changed by more than 0. 5 ft (0 . 15 m). This may indicate t.he need for 
addi ti anal cross sections . 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is les s than 
0.7 or greater than 1.4. This may indicate the need for additiona l cross sections . 

Note: Multiple critical depths were found at this location. The crit ica l depth with the lowest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPlJT 
Description: 213 . 38 

RS: 213 . 38 

Station Elevation Data num= 96 
Sta Elev Sta Elev Sta El ev Sta Elev Sta Elev 

*****************'*************************************************************** 
17634. 6 1070 . 7 17652. 1 1070 .7 17729.5 1071.2 17747.9 
17893. 9 1073.4 17976.4 1073.1 18006. 5 1072. 7 18006. 7 
18197.8 1072.8 18341.3 1071.5 18390.9 1071. 3 18419.4 
18423 . 8 1070.9 18431 1071 18656.8 1070.5 18735 
18796.6 1071.1 18974.7 1070.8 19012. 6 1070.8 19073. 3 
19192.7 1068. 9 19195. 5 1068. 8 19196. 5 1068. 5 19204. 6 
19225 . 5 1067.5 19242.1 1066.8 19303 . 8 1064.4 19303. 9 
19346 . 1 1064 . 6 19365. 3 1061. 2 19365 . 5 1061.2 19401. 7 
19411.2 1060.6 19452 .9 1058.9 19499 . 7 1059.7 19523.7 
19530. 8 . 1060.5 195 34.1 1060.4 19575.5 1058.6 19625. 5 
19678 . 5 1053.7 19684.4 1053.8 19732.6 1049.4 19735.1 
19767.8 1050.7 19771.9 1050.2 19796.5 1046. 2 19864. 4 
20311.6 1045 . 6 20311.7 1045.4 20329.1 1049.4 20361.7 
20364 . 3 1052.8 20374 1053.5 20405.3 1054.8 20417 

20473 1075. 2 20473.5 1075.2 20515.6 1074.3 20532 
20535 . 9 1073 20539.6 1072.9 20569.9 1072.5 20578 
20652 . 6 1074 20655 . 9 1074.1 20722.7 1075. 3 20793 . 4 
20831 . 2 1076.4 20834 1075 . 7 20842.3 1072.9 20845.3 
20860.3 1072. 3 20875.9 1072.3 20895.1 1072.4 20963. 7 
20996.7 1072.4 

Manning's n values num= 
Sta n Val Sta n val Sta n val 

************************************************ 
17634 . 6 .037 19346. 

sank Sta: Left Right 
19346.1 20473 

Ineffective Flow num= 
Sta L Sta R Elev 

17634. 6 19346.1 1076 . 4 
20473 20996.7 1076 . 4 

. 032 20473 .037 

Lengths: Left Channel 
210 290.06 

Permanent 
F 
F 

1072 . 2 17763.8 
1072.7 18008 
1070 .9 18420.4 
1070.6 18756.6 
1070.8 19129.4 
1068.3 19213.9 
1064 . 4 19304.2 

1061 19405.7 
1060 . 4 19526.3 
1054.4 19648.5 
1049 .2 19761.4 
104 5 . 8 202 77. 6 
1051.6 20363.3 
1056 .5 20434.2 
1073.2 20533.3 
1072.1 20607.5 

1076 20804.4 
1072 .1 20848.9 
1072. 4 20982.3 

Coeff Contr . 
.1 

1073 . 1 
1072.7 
1070.9 
1070.9 
1069.7 
1068.2 
1064.4 
1060.8 
1060.4 
1052.9 
1050.8 
1045.7 
1052.8 

1065 
1073 

1072.2 
1076.4 
1072.1 
1071.9 

Ex pan. 
. 3 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************************** 
• E.G . Elev (ft) • 1069.81 • Element Left OB • Channel • Ri ght OB • 
• vel Head (ft) 1.21 • Wt. n-val. 0 . 032 
• w.s . Elev (ft) • 1068.60 • Reach Len. (ft) 210.00 • 290.06 395.00 
• Crit w.s . (ft) • 1059. 34 • Flow Area (sq ft) *19139.19 
• E.G. s lope (ft/ft) •o . 000809 • Ar ea (sq ft) 395.62 *19139 .19 
• Q Total (cfs) *169000 . 00 • Flow (cfs) *169000.00 • 

• ~~~ ~~~~~ ~msl : 12s~:~~ : !~~-w~~ih ~~~jsl 149.92 : 110~:~~ • 
*Max Chl Dpth (ft) 23 . 20 * Hydr. Depth (ft) 17.37 
• Conv. Total (cfs) *5943323.0 * Conv. (cfs) *5943323.0 
• Length wtd. (ft) • 290.06 • Wetted Per . (ft) • 1106.71 • 
• Min Ch El (ft) • 1045.40 • Shea r (lb/sq ft) 0.87 
• Alpha 1.00 • Stream Power (lb/ft s) • 7.71 • 
• Frctn Loss (ft) 0.20 • Cum volume (acre-ft) * 9435 . 12 •34313.64 • 3146.12 
* C & E LOSS (ft) 0.07 *Cum SA (acres) * 2188 . 54 • 3177.29 * 1050.09 
*********************************************************************************************** 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E.G . Elev (ft) • 1069.82 • Element Left OB • Channel • Right OB • 
* vel Head (ft) 1.21 • Wt. n-val. 0.032 
• W.S. Elev (ft) • 1068.61 • Reach Len. (ft) 210.00 • 290 . 06 • 395.00 
• Crit W.S. (ft) • 1059. 34 • Flow Area (sq ft) *19155 . 73 • 
• E.G. s lope (ft/ft) *0 .000810 • Area (sq ft) *19155 . 73 
• Q Total (cfs) *169000.00 • Flow (cfs) *169000 . 00 • 
• Top width (ft) • 1101.75 • Top width (ft) • 1101.75 

vel Total (ft/s) • 8.82 • Avg. vel. (ft/s) 8 . 82 
*Max Chl Dpth (ft) 23.21 * Hydr. Depth (ft) 17 . 39 
• Conv. Total (cfs) *5937578.0 • Conv. (cfs) *5937578.0 • 
• Length wtd. (ft) 290.06 • Wetted Per . (ft) • 1110 . 71 
*Mi nCh El (ft) • 1045.40 • Shear (lb/sq ft) • 0 . 87 
*Alpha 1.00 •streamPower(lb/fts) 7 . 70 * 
• Frctn Loss (ft) 0.20 • Cum volume (acre-ft) • 1422.13 *35295 . 63 355 . 97 
* C & E LOSS (ft) 0.07 *Cum SA (acres) 221.84 • 3182 . 90 77.43 
*********************************************************************************************** 

Note: Multipl e critical dept hs were found at this location. The critical depth with the lowest, valid, 
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water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPlfT 
Description: 213.33 

RS: 213.33 

Stat ion Elevation Data num= 96 

Dup l i cateEffecti ve 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
***11:**************************-lr************************************************* 

17662.6 
17890.3 
18241.8 
18337 . 3 
18680.7 
19104 . 2 
19112.4 
19163.9 
19222. 7 
19344.3 
19418.1 
19538.8 
19671.3 
19759.3 
20449.3 
20662. 5 
20789.1 

20896 
21012.3 
21244.4 

1072. 6 17668 
1072 17891.3 

1071. 2 18279 . 3 
1070. 5 18464 . 8 
1070. 7 18888 . 5 

1069 19104.4 
1067.7 19123.4 
1070.3 19173.4 

1066 19244.2 
1063.4 19367.2 
1060 . 9 19453.8 
1058 .7 19541 
1051.4 19710.3 
1046.3 19761.3 
1048.9 20508 
1069 . 4 20704 
1069 . 5 20821.1 
1072. 7 20902 . 1 
1072.8 2105 1.5 
1073.1 

1072 . 6 17677 
1072 17919.8 

1070.9 18302 .9 
1070.6 18565. 2 

1070 18954 . 5 
1069 19107. 7 

1067. 3 19136.1 
1070 . 7 19184 .4 
1064.1 19272.3 
1062 . 3 19389 
1059 . 7 19472.5 
1058. 6 19590 
1047 . 2 19715.9 
1046. 3 19780 . 3 
1066 . 2 20514.9 
1068 . 4 20729.7 
1071.4 20854. 7 
1072. 7 20919.8 

1073 21059. 7 

1072. 6 17679.2 
1071.9 18055.2 
1070.9 18305. 8 
1070.8 18644. 2 
1069 . 6 19002 . 1 

1069 19109.5 
1067.1 19144.4 
1069 . 5 19203. 3 

1063 19328 .9 
1062 19396.3 

1059 . 2 19476 .7 
1056 . 9 19629 .4 
1046 . 8 19755 . 6 
1046. 2 20358 . 7 
1068.7 20553 . 2 
1068 . 7 20782. 7 

1073 20856.9 
1072. 5 20932.4 

1073 21066 

Manning' s n Va 1 ues num= 
Sta n val Sta n val Sta n val 

****************'************1<******************* 
17662 . 6 .037 193 28.9 . 032 205 14.9 .037 

Bank Sta: Left Right Lengths: Left Channel Right 
19328.9 205 14 . 9 266 316.41 426 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

17662.6 19328 . 9 1073.1 F 
20640.2 21244.4 1073.1 

CROSS SECTION OUTPlfT Profi 1 e #PF#1 

1072.7 17685. 5 
1071.9 18114.9 
1070.8 18316 . 6 

1071 18654.1 
1069 .7 19091. 3 
1068. 5 19112. 3 
1069.1 19147.5 
1068.1 19209. 7 
1063 . 5 19336.9 
1061. 9 19416. 7 
1057.5 195 30.4 
1054. 2 19644. 5 
1046.4 197 57.3 
1045.4 20444.8 
1069.1 20640 . 2 
1069.1 20784 . 7 
1073.1 20859 . 1 
1072.6 20967. 3 
1073.1 21092.4 

Coeff Contr. 
. 1 

1072.7 
1071.9 
1070.7 

1071 
1069 

1067.7 
1069.9 
1067.1 
1063.4 
1061.3 
1058. 7 
105 3.7 
1046.3 
1048.7 
1069. 7 
1069 . 2 
1073 . 1 
1072 . 5 

1073 

Ex pan. 
. 3 

*************'************..;r*'f:***'******"'****>lr*******'fr***********************************"'*****'*** 
• E.G. Elev (ft) • 1069.53 • Element Left OB • Channe l • Right OB • 
• vel Head (ft) 0.96 • Wt. n-val. 0.032 
• W.S. Elev (ft) • 1068.57 • Reach Len . (ft) 266.00 • 316 . 41 
• Crit w.s. (ft) • 1057.70 • Flow Area (sq ft) *21480 . 53 
• E.G. slope (ft/ft) •0.000606 • Area (sq ft) 586.65 •2 1480.53 
• Q Total (cfs) • 169000.00 • Flow (cfs) •169000 .00 . ~~~ *~~~~ ~ms) • 137~:~~ : !~~.w~~~~ m~s) 164.87 • 118Ui 
• Max Chl Dpth (ft) 23.17 • Hydr. Depth (ft) 18. 12 
• Conv. Total (cfs) *6865352 . 0 • Conv. (cfs) •6865352.0 
• Length wtd. (ft) 316.41 • Wetted Per. (ft) • 1189.56 
• MinCh El (ft) • 1045.40 • Shear (lb/sq ft) 0.68 

426.00 

1. 81 

21.44 

• Alpha 1.00 • Stream Power (lb/ft s) • 5.37 
• Frctn Loss (ft) 0 . 19 • Cum volume (acre-ft) • 9432.75 •34178.39 • 3146. 11 
• C & E LOSS (ft) 0 . 02 • Cum SA (acres) • 2187.78 • 3169.67 • 1050.00 • 
**********************************************'************************************************* 

warning : Divided flow computed for this cross - section. 
Note : Multiple critical depths were found at this location. The c ritical depth with the lowest, valid, 

water s urface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
* E.G. Elev (ft) • 1069.54 • Element Left OB • Channel • Right OB • 
• vel Head (ft) 0 . 96 • Wt. n-val. 0 . 032 
* w.s. Elev (ft) • 1068.58 • Reach Le n . (ft) 266.00 316.41 426.00 
• crit w.s . (ft) • 1057.70 • Flow Area (sq ft) •2 1497 .32 
• E.G. Slope (ft/ft) *0.000608 • Area (sq ft) *2 1497 .32 
• Q Total (cfs) *169000.00 • Flow (cfs) *169000.00 . ~~~ *~~~~ ~ms) • 118u~ : r~~.w~~~h ~ms) • 118u~ 
• Max Chl Dpth (ft) 23 . 18 • Hydr. Depth (ft) 18.13 
• Conv. Total (cfs) *6854778 . 0 • Conv. (cfs) •6854778.0 
• Length Wtd. (ft) 316.41 • Wetted Per. (ft) • 1194.64 
• MinCh El (ft) • 1045.40 • Shea r (lb/sq ft) 0.68 
*Alpha 1.00 • St ream Power (lb/ft s) • 5.37 
• Frctn Loss (ft) 0.19 • Cum volume (acre - ft) • 14 22.13 •35160.28 355.97 
• C & E LOS S (ft) 0 . 02 • Cum SA (acres) 22 1.84 * 3175.28 77.43 
****************'~<*****1<1<***********************'~<**'~<***1<*******1<'~<******************************* 

Note: Multiple critical depths were found at this location. The c riti cal depth with the lowest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPlfT 
Description: 213.26 

RS: 213.26 

station Elevation Data num= 45 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

***1<1<****1:************************1<********************************************* 
17300 1071.7 17670 1072 17850 

19488.1 1078.1 19488 . 2 1072.97 19495.2 
19584. 2 1051.3 19586 . 9 1051 19589.4 
19689.4 1047.3 19704.2 1047.2 19743.2 

1073.6 182 50 1075 .5 19180 1078.2 
1069.2 19517.2 1057.5 19564 . 2 1055.45 

1051 19638.2 1048 . 1 19686 . 9 1047.3 
1042.2 19786.9 1042.15 19789.4 1042.2 
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• 

• 

Dup l i cateEff ecti ve 
19838.2 
19986.9 
20121.7 
20248.7 
20387.9 

1042.8 19871.7 
1042.7 19989.4 
1043.3 20171.2 
1042.2 20286 . 9 
1070.4 20387.9 

1042.9 19886.9 
1042. 7 20038.2 

104 1. 05 20188.2 
1043.4 20289.4 
1072.9 20388 

1043.85 19889 . 4 1043.8 19938.2 1044.1 
1042.3 20086.9 1042.85 20089 .4 1042.8 
1040.9 20189.4 1040.9 20223 . 2 1040.4 
1043.4 20307. 7 1044 . 35 20382.7 1069. 6 

1078.19 20790 1078.3 21330 1075.5 

Manning's n va 1 ues num= 3 
Sta n val Sta n va l Sta n val 

* * * ** 1: * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * 
17300 .037 19488.2 

Bank st~~4 ~~:i 20mh~ 
I neffective Fl ow num= 

Sta L Sta R El ev 
17300 19488. 2 1072.97 

20387.9 21330 1070.4 

. 032 20387.9 . 037 

Le ngths: Left Channel 
155 152 . 22 

Permanent. 
F 
F 

Coeff Contr . 
. 1 

Ex pan . 
. 3 

CROSS SECTION OUTPUT Profi l e #PF#1 
*********************************************************************************************** 
• E. G. Elev (ft) • 1069.32 • El ement Left OB • Cha nne l • Ri ghtc DB • 
• vel Head (ft) 1.17 • Wt. n-val. 0.032 
• w.s. El ev (ft) • 1068.16 • Reach Len. (ft) 0.10 • 0 . 10 • 0.10 
• Crit w.s. (ft) • 1055.61 • Fl ow Area (sq ft) *19493.06 • 
• E.G. s l ope (ft/ft) *0.000568 • Area (sq ft) *19493.06 • 
• Q Total (cfs) *169000.00 • Flow (cfs) *169000.00 • 
• Top widtch (ft) • 881. 25 • Top Width (ft) 881.25 • 

vel Total (ft/s) 8.67 • Avg . vel . (ft/s) 8.67 
*Max Chl Dpth (ft) 27.76 * Hydr. Depth (ft) 22.12 
• Conv. Totcal (cfs) *7091407.0 • Conv . (cfs) *7091407.0 
• Lengt h Wtd. (ft) 0.10 • Wetted Per. (ft) 888.93 • 

Mi n Ch El (ft) • 1040.40 • Shear ( l b/sq ft) 0. 78 
• Alpha 1.00 • Stream Power ( l b/ft s) • 6.74 
* Fr ctn Loss (ft) • Cum vo lume (acre-ft) • 9430 . 96 *34029.58 • 3146. 10 
* C & E LOSS (ft.) * Cum SA (ac res) * 2187 . 28 * 3162.16 * 1049.89 * 
****************'~<****************************************************************************** 

Note : Multipl e cri t i cal de pths were fo und at t hi s l ocat i on. The c r itical deptc h wi tc h t he l owest, valid, 
energy was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
*********************************************************************************************** 
• E.G. El ev (ft) • 1069 . 34 • El ementc Left OB • Cha nne l • Ri ght OB • 
• vel Head (ft) 1.17 • Wt . n-val. 0.032 
• w.s. El ev (ft) • 1068.17 • Reach Len. (ft) 0.10 • 0 .10 0.10 
• Cri t w.s. (ft) • 1055 . 61 • Flow Area (sq ft) *19505 . 43 
• E.G. s l ope (ft/ft) *0.000567 • Area (sq ft) *19505.43 
• Q Total (cfs) *169000.00 • Fl ow (cfs) *169000.00 • 
• Top wi dth (ft) 881.21 • Top width (ft) • 881. 21 • 

vel Total (ft/s) 8 . 66 • AVg . ve l . (ft/s) 8.66 
*Max Ch l Dpth (ft) 27.77 * Hyd r. Depth (ft) 22.13 
• Conv. Total (cfs) *7098897.0 • Conv. (cfs) *7098897.0 
• Lengt h Wtd. (ft) 0. 10 • Wetted Per. (ft) 888.94 
• Mi n ch El (ft) • 1040 . 40 • shea r (lb/sq ft) 0.78 
• Al pha 1.00 • Stream Power (lb/ft s) • 6.73 
• Frctn Loss (ft) • cum vo lume (acre - ft) • 1422.13 *35011 . 36 • 355 . 97 
* C & E LOSS (ft) * Cum SA (acres) 221.84 * 3167.77 77.43 
* * * ** * * * * * * * * '* * * * * * * * ** * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * '* * * * * * * * * * * * * * '* * ** * * * * * * * * * ** '* * * * * * * 

Note : Mu l tiple c ritical dept hs we re found at t his l ocation. The c ritical depth wit h t he l owest, val id, 
energy was used. 

BRIDGE 

RIVER: 1 
REACH: 1 

INPUT 

RS: 213 . 255 

oescr i pti on: Cent ra 1 Avenue Bridge 
Distance from Upstream XS = .1 
Deck/Roadway Wldtch 151.22 
we 1 r Coeff1 ci ent 2. 6 
upstream Deck/Roadway Coordi nates 

num= 11 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

************************************************************************ 
19488 . 1 1078.1 1072.97 19488.2 1078.14 1072.97 19586.9 1078.5 1073.28 
19686 . 9 1078.86 1073.64 19786. 9 1079.15 1073 . 93 19886.9 1079. 37 1074.2 
19989.4 1079.38 1074.2 20086.9 1079 . 13 1073.93 20188.2 1078.89 1073.7 
20286. 9 1078. 53 1073.32 20388 1078 . 19 1072 . 98 

upstream Bridge Cross Section Data 
Stati on Elevation Data num= 45 

Sta Elev Sta El ev Sta El ev Sta El ev Sta Elev 
******************************************************************************** 

17300 1071.7 17670 1072 17850 1073.6 18250 1075.5 19180 
19488.1 1078. 1 19488.2 1072.97 19495 . 2 1069.2 19517.2 105 7. 5 19564 . 2 
19584.2 1051. 3 19586.9 1051 19589 . 4 1051 19638.2 1048.1 19686.9 
19689.4 1047 . 3 19704.2 1047.2 19743 . 2 1042.2 19786.9 1042.15 19789 .4 
19838.2 1042.8 19871.7 104 2. 9 19886. 9 1043.85 19889.4 1043.8 19938 . 2 
19986.9 1042. 7 19989.4 1042. 7 20038.2 1042.3 20086.9 1042.85 20089 . 4 
20121.7 1043.3 20171.2 1041.05 20188 . 2 1040.9 20189.4 1040.9 20223 . 2 
20248. 7 1042 . 2 20286.9 1043.4 20289 . 4 1043.4 20307.7 1044 . 35 20382.7 
20387.9 1070 . 4 20387.9 1072.9 20388 1078.19 20790 1078.3 21330 

Manning's n values num= 
Sta n val Sta n va l Sta n val 

************************************************ 
17300 . 037 19488.2 . 032 20387. 9 

Bank Sta: Left Ri ght Coeff Contr. 
19488.2 20387.9 . 1 

Ineffective Fl ow num= 
Sta L Sta R El ev Permanent 
17300 19488.2 1072.97 F 

. 037 

Expan . 
. 3 

1078 . 2 
1055.45 

1047 . 3 
1042 . 2 
1044.1 
1042.8 
1040.4 
1069.6 
1075 . 5 
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Oup 1 i cateEffect i ve 
2038 7.9 213 30 1070.4 

Downs tream Deck/Roadway Coordinates 
num= 11 

Sta Hi Cord Lo Cord Sta Hi Co rd LO Cord Sta Hi Cord Lo Cord 
1dr: tl"'!t1r * *** *** ** ** **** * * ** ** ** **** ** * **** * ***** **** ********. :f:-11' * *** * * * *** ** 

19488. 1 1078 . 1 1072.97 19488. 2 1078.14 1072 . 97 19586.9 1078. 5 1073.28 
19686.9 1078.86 1073.64 19786.9 1079 . 15 1073.93 19886.9 1079. 37 1074. 2 
19989. 4 1079.38 1074.2 20086.9 1079.13 1073 .93 20188.2 1078.89 1073 . 7 
20286.9 1078. 53 1073 . 32 20388 1078.19 1072.98 

Downst ream Bridge Cros s section Data 
Station Elevation Data num~ 45 

Sta El ev Sta Elev St a Elev Sta El ev Sta El ev 
******************************************************************************** 

17300 1071.7 17670 1072 17850 1073 . 6 18250 1075. 5 19180 
19488.1 1078.1 19488.2 1072.97 19495.2 1069.2 195 17.2 1057.5 19564.2 
19584.2 1051.3 19586.9 1051 19589 . 4 1051 19638 . 2 1048.1 19686.9 
19689.4 1047.3 19704 . 2 1047 .2 1974 3 . 2 1042.2 19786.9 1042 .15 19789.4 
19838 .2 1042 . 8 19871.7 104 2.9 19886 . 9 1043.85 19889.4 104 3 . 8 19938.2 
19986 . 9 1042.7 19989.4 104 2 . 7 20038 . 2 104 2.3 20086.9 1042.85 20089.4 
20121.7 1043.3 20171.2 1041.05 20188.2 1040 . 9 20189 . 4 1040.9 20223.2 
20248 .7 1042.2 20286.9 104 3 . 4 20289. 4 104 3 . 4 20307 . 7 1044.35 20382. 7 
20387.9 1070.4 20387.9 1072 . 9 20388 1078. 19 20790 1078.3 21330 

Manning' s n values num= 3 
Sta n va l Sta n val Sta n val 

***tl"tl"1t1t1t1t 1t 1t1t1t1t1t********************************* 
17 300 . 037 19488 . 2 

s a nk st~~4 ~~f~ 20n~~~ 
rneff ecti ve Flow num= 

Sta L Sta R Elev 
17300 19488. 2 1072 .97 

20387. 9 2133 0 1070 . 4 

. 03 2 20387.9 

Coeff Contr . 
.1 

Permane nt 
F 
F 

. 037 

Expan . 
. 3 

1078.2 
1055 . 45 

104 7. 3 
1042.2 
1044 . 1 
1042 . 8 
1040 . 4 
1069 .6 
1075 . 5 

gg!~~~;~a~m~~g~~k~~n~ i ~~ d~ 1 ~~~pe hori z. to 1.0 vertical 
hori z. to 1.0 ve rti cal 

Maxi mum allowabl e s ubmergence f or weir 
El evation at which weir flow begi ns 
Enenf y head used in s pillway design 

~~~ ~ ~;~s~e!~~~e used in de s ign 

Numbe r of Piers = 8 

Pier Da t a 
Pier Stat ion upst ream~19 588. 1 5 
Up st ream num= 2 

width El ev width El ev 
* ** * *** * *** tl"1t tl"1t *** .. t1"1t1< *** tl"'1t1r **** 

2.5 1051 2.5 1073.28 
Downst ream num= 2 

Widt h Elev Widt h El ev 
* ** **** **** ** * ******** *** ******* 

2. 5 1051 2.5 1073 . 28 

Pie r Data 
Pier Stat i on Upstream=19688 . 15 
Upst ream num""' 2 

Widt h El ev Width El ev 
*** *** ***** ** ** ********** ** ***** 

2.5 1047. 3 2.5 1073.7 
Downstream num= 2 

wi dth El ev widt h El ev 
***** * ** ********** ** ****** *** *** 

2 . 5 104 7. 3 2.5 1073.7 

Pi e r Data 
Pi e r Station Ups tream~19788 .15 
Upstream num= 2 

wi dth El ev width El ev 
** *** **** **** tl"1t1t *** ** *** ******* * 

2 . 5 104 2 . 15 2 .5 1073.9 
Downst ream num= 2 

Wi dt h Elev Width El ev 
******* **** ** ***tl"** tl"1:1t ****** *** * 

2 . 5 1042 .15 2. 5 1073 . 9 

Pi e r Data 
Pi e r Station Upstream~ 19888.15 
ups tream num= 2 

wi dth Elev widt h El ev 
****** ** ********** ** ****** * ** *** 

2 .5 1043 . 8 2.5 1074. 2 
Downstream num= 2 

wi dt h Elev width Elev 
** *** ** tl"1t tl"*** * ******* tl"** ** ***** * 

2. 5 1043.8 2 . 5 1074.2 

Pier Data 
Pier Stat i on Upstream~19988. 1 5 
Upstream num= 2 

width El ev width El ev 
*** ***** *** ** ************ *** * *** 

2 . 5 104 2 . 7 2.5 1074 . 2 
Downstream num= 2 

wi dt h El ev width El ev 
***** * ** **** tl"1t tl"1t **** **** tl"1t *** ** * 

2. 5 1042. 7 2 . 5 1074.2 

Pier Data 
Pi er St at i on 
upstream 

Width 

Upst ream~20088 . 15 
num= 2 

El e v width El ev 

fl ow ~ . 95 

Broad Crested 

Down s tream~ 195 88 .15 

oown st ream~ 19688 . 15 

Downst ream~19788 .15 

oown stream~ 19888 .15 

oownstream~ 1998 8 .15 

Downst ream~20088 . 15 
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• 

• 

• 

2.5 1042.8 2. 5 1073 . 9 
Downstream num= 2 

width El ev width El ev 
"'* * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * 

2. 5 1042 . 8 2 . 5 1073. 9 

Pi e r Data 
Pier Stat ion upstream=20189. 45 
Upstr eam num= 2 

width El ev width El ev 
*****"'* "'* ******* *********** ***** 

2. 5 1040. 9 2. 5 1073 . 7 
Downstream num= 2 

Wi dt h Elev width El ev 
* ** ************ "'******1t*** ***** * 

2. 5 1040.9 2.5 1073.7 

Upstream=20288.15 
Pier Data 
Pier Station 
Upstr eam num= 2 

width Elev Width Elev 

2.5 104 3.4 2.5 1073.3 
Downstream num= 2 

width El ev width El ev 
** ** ******'** ** ********** "'**** *** 

2 . 5 104 3 . 4 2. 5 1073. 3 

Numbe r of Bridge Coefficient Sets 

Low Flow Methods and Data 
Energy 

Oownstream=20189 . 45 

Downst ream=20288 .15 

Momentum Cd 1. 2 
Yarne ll 

Se 1 ect ed LOW FlOW Methods 

Hi gh Flow Method 
Ene rgy On l y 

Additional Bridge Parameters 

KVal 1.05 
Highest Energy Answer 

Dup l i cateEffective 

Add Fri c tion compo nent to Moment um 
Add Weight component to Momentum 
Cl ass B flow critical de pth computa tions use critical depth 

insi de the bridge at the upstream end 
Criteria to check for pressure flow = Upst ream e ne rgy grade line 

BRIDGE OUTPUT Profi l e #PF#1 
* * * "'"' * ~* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * **"'**"'*it it* it it** it it it it it it******* it**** it******** 
• E.G. us. (ft) 1069 .32 • El ement 
• W.S. US . (ft) 1068 .16 *E .G. El ev (ft) 
• Q Total (cfs) 169000.00 • w. s . Elev (ft) 
• Q Bridge (cfs) 169000.00 • Crit w.s. (ft) 
• Q weir (cfs) • Max Ch l Dpth (ft) 
• weir Sta Lft (ft) • vel Tot a l (ft/s) 
• weir Sta Rgt (ft) • Flow Area (sq ft) 
* weir subme rg * Froude # Chl 
• weir Max Depth (ft) • Speci f Force (cu ft) 
• Min El weir Flow (ft) 1072.98 • Hydr Depth (ft) 
*Min El Prs (ft) 1074.20 * W.P. Total (ft) 
• Delta EG (ft) 0.19 • Conv. Total (cfs) 
• Delta ws (ft) 0.21 • Top wi dth (ft) 
• BR Open Area (sq ft ) 23844.87 • Frctn Loss (ft) 
* BR Open Ve l (ft/s) 9.00 * C & E LOSS (ft) 

it in s ide BR us 
1069.29 
1068 . 05 
1055.83 

27.65 
8. 93 

18925.37 
0 . 34 

270196.80 
21.99 

1248.98 
5381226 . 0 

860 . 74 

*Inside BR OS * 
1069.14 
1067.88 
105 5.83 

27.48 
9.00 

18778.97 
0. 34 

267354 . 20 
21.84 

124 5.37 
5322311.0 

859.92 

• Coef of Q • Shea r Total (lb/sq ft) • 0.93 0.95 
• Br Se l Method Momentum • Power Total ( l b/ft s) 8. 33 8 . 54 
* * * ** * * * * * * * * * *******it********************** it* * * it**** **************************************** 

Note: Multipl e c ritical de pth s were found at this l ocation. The c ritical depth with the lowes t , valid, 
energy was used . 
Mult1pl e critical de pth s were found at th i s l ocation. The c rit i ca l depth with the lowes t, val id, 
energy was used . 

Note: 

BRIDGE OUTPUT Profile #PF#2 
* ****************************** **** ***** ******* ********************************************** 
• E.G. us. (ft) 1069.34 • Element *Inside BR US *Insi de BR OS * 
* W. S . US. (ft) 1068.17 *E.G. El ev (ft) • 1069. 30 • 1069.15 
• Q Total (cfs) 169000.00 • w.s. Elev (ft) 1068.07 1067 .90 
* Q Bridge (cfs) 169000.00 * Cri t w.s. (ft) 
* Q wei r (cfs) • Max chl Dpth (ft) 

1055.83 1055.83 
27.67 27. 50 

• weir Sta Lft (ft) • vel Total (ft/ s) 8 . 92 8 . 99 
• weir Sta Rgt (ft) • Flow Area (sq f t) 
• weir Subme rg • Froude # Chl 
• weir Max Depth (ft) • Spec if Force (cu ft) 
• Min El wei r Flow (ft) 1078.18 • Hyd r Depth (ft) 
*Mi n El Prs (ft) 1074.20 * W.P. Total (ft) 

18937 . 56 • 18791.46 
0.34 0.3 4 

270434.70 26759 5.70 
22.00 21.85 

1249 . 28 1245.67 
• Delta EG (ft) 0.19 • Conv. Total (cfs) 5386143.0 5327335.0 
• Delta ws (ft) 0 . 21 • Top width (ft) 
• BR Open Area (sq ft) 23784 . 88 * Frctn Loss (ft) 

BR Open vel Cft/s) 8 . 99 • c & E Loss (ft) 

860 . 81 • 859 . 99 

• Coef of Q • Shear Total ( lb/sq ft) • 0. 93 0. 95 

: * ~ ~ * ~; ! * ~; ~ ~~~ * * * * * * * * * * * * * * ~~;~ ~~~ * *: * ~~:; ~ * J~ ~:! * £! ~ c !~ * ~ 2 * * * * * * * * * * ~ ~ ~; * *: * * * * * * * ~,; ~ ~ * * * 
Note : 

Note: 

Multiple cri ti cal dept hs were fo und at this location . The critical de pth with the lowes t , valid, 
energy was used. 
Mult1pl e criti cal depths were found at this location . Th e crit i ca l depth with the lowest, valid, 
energy was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 213 . 25 
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Du pl i cateEffective 
Description : 213.25 - FEMA Section AE 
Sta tion Elevation Data num= 45 

Sta Elev Sta El ev Sta Elev Sta Elev St a El ev 
******************************************************************************** 

17300 1071 . 7 17670 1072 17850 1073.6 18250 1075.5 19180 1078 . 2 
19488 .1 1078.1 19488.2 1072 . 97 19495.2 1069.2 19517.2 1057 .5 19564. 2 1055 . 45 
19584. 2 1051.3 19586 . 9 1051 19589 .4 1051 19638. 2 1048.1 19686.9 
19689.4 104 7. 3 19704 . 2 1047.2 19743 .2 1042.2 19786.9 104 2. 15 19789 . 4 
19838.2 1042.8 19871.7 1042 . 9 19886.9 1043 .85 19889. 4 1043 .8 19938 . 2 
19986 . 9 1042.7 19989.4 1042. 7 20038.2 1042.3 20086.9 104 2.85 20089.4 
20121.7 104 3. 3 20171.2 1041.05 20188 . 2 1040 . 9 20189.4 1040 .9 20223.2 
20248 . 7 1042.2 20286 .9 1043 .4 20289.4 1043. 4 20307.7 1044 .35 20382 . 7 
20387.9 1070.4 20387.9 1072 . 9 20388 1078 . 19 

Manning' s n Va 1 ues num= 
Sta n val Sta n val Sta n va l 

****** ****************************************** 
17300 . 037 19488.2 

sank sti94 ~~f~ 20m~~ 
Ineff ective Flow num= 

Sta L St a R Elev 
17300 19488 . 2 1072 . 97 

20387.9 21330 1070.4 

. 032 20387.9 .037 

Le ngt hs: Left Channe 1 
121 123 . 36 

Pe rmanent 
F 
F 

CROSS SECTION OUTPUT Profi l e #PF#l 

20790 

Right 
121 

1078.3 21330 

Coeff Contr . 
.1 

104 7. 3 
1042. 2 
1044.1 
104 2.8 
1040 . 4 
1069.6 
1075. 5 

Ex pa n. 
. 3 

********************************************************************************* ****** ******** 
• E.G. El ev (ft) • 1069.14 • El ement Left OB • Channe l • Right OB • 
• vel Head (ft) 1.19 • Wt . n- val. 0.032 
• w.s. El ev (ft) • 1067 .95 *Reach Len. (ft) 121.00 123.36 • 121.00 
• Crit w. s . (ft) • 1055.61 • Flow Area (sq ft) *19310 .07 • 
• E.G. Slope (ft/ft) *0.000585 * Area (s q ft ) *19310.07 
• Q Total (cfs) *169000.00 • Flow (cfs ) *169000.00 
• Top wi dth (ft) 880.24 • Top wi dth (ft) 880.24 • 

vel Total (ft/s) 8.75 • Avg. vel . (ft/s) 8.75 
* Max Ch l Dpth ( f t) 27.55 * Hyd r . Dep th (ft ) 21.94 
* Conv. Total (cfs) *6986536 . 0 • Co nv . (cfs) *6986536 .0 
* Length wtd. (ft) 123.36 • Wetted Per . ( ft) 887.84 * 
• Minch El (ft) • 1040.40 • Shear (lb/sq ft) 0.79 
• Alpha 1.00 • Stream Power (lb/ ft s) • 6.95 
• Frctn Loss (ft ) 0.07 • c um volume (acre-ft) • 94 30.96 *33963. 70 • 3146. 10 • 
* C & E LOS S (ft) 0.05 *Cum SA (acres) * 2187.28 * 3159.16 * 1049.89 * 
*********************************************************************************************** 

Note: Multip l e c ritical de pth s were found at th i s l ocat ion. The crit i cal de pth with the l owest, valid, 
ene rgy was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
************************************************************* ********************************** 
*E.G. El ev (ft) * 1069.15 *El ement Left 08 * Channel *Right 08 * 
• vel Head (ft) 1.19 • Wt. n-val. 0.032 
• w.s . Elev (ft) * 1067 . 96 • Reach Len . (ft) 121.00 • 123.36 121.00 • 
• Crit W. S. (ft) * 1055 . 61 * Flow Area (sq ft) *19322. 76 
• E.G . Slope (ft/ft) *0. 000584 • Ar ea (sq ft) *19322. 76 
• Q Total (cf s ) *169000.00 • Fl ow (cfs) *169000 . 00 
* Top Width (ft) 880.2 4 * Top Width (ft) 880.24 

vel Total (ft/s ) 8.75 * Avg. vel. (ft/s) 8.75 
* Max Chl Dpth ( ft) 27.56 * Hyd r . Dept h (ft) 21.95 
• Conv. Total (cfs) *6994050 . 0 • Conv. (cfs) *6994050.0 
• Length wtd. (ft) 123. 36 • Wetted Pe r . ( ft) 887.87 • 
• Min Ch El (ft) • 1040.40 • Shea r (lb/sq ft) 0.79 • 
• Alpha 1. 00 • Stream Power (lb/ft s) • 6.94 
• Fr ctn Loss (ft) 0 . 07 *cum volume (acre - ft) • 1422.13 *34945.43 355.97 
* C & E LOSS (ft) 0.05 *Cum SA (acres) 22 1. 84 * 3164.77 77.43 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * ** * * * * * ** * * * * * 

Note : Multiple critical depths were found at this location. Th e critical depth with t he lowes t, valid , 
e nergy was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 213 .21 

Right Channel Bank Station 

RS: 213 .21 

I nterpola t ed 
Station Elevation Data num= 96 

Sta Elev Sta El ev Sta El ev Sta El ev Sta Elev 
******************************************************************************** 

18330 . 9 1072.8 18364 1072.8 18412.8 1073 . 1 1844 7. 9 1073 184 75 .1 1072. 3 
18506.2 1072 185 30.5 1071.1 18588.6 1070 18604 . 7 1069. 8 18607 . 3 1070 
18638.6 1069 . 9 1864 5. 2 1070 18646.8 1070 18647 1070 18648 . 3 1070 
18679 .6 1070 . 4 18691 1070.2 18696.8 1070.3 18826 . 1 1070. 2 18853 . 1 1069.7 
18879 .8 1069. 1 18990 1068 . 8 19004 . 3 1068. 6 19030 . 8 1069 19071. 8 1069.5 
19171. 4 1069.4 19189. 5 1069 . 4 19238.8 1069 . 2 19251.2 1070 19253 . 8 1070 
19283.8 1069 19284.7 1069 19384 1068.2 19385 . 3 1068. 1 19387.8 1068. 1 
19391. 2 1068.1 19421. 7 1067.9 19486.6 1066.6 19490. 3 1065 .6 19518 .8 1054 .9 
1953 3. 4 1049 195 35 . 9 1049 .5 19545.6 1052 19551.4 1054.2 195 76 . 8 1051.8 
19595.9 1047.4 19611 . 2 1046 .8 19618.6 1046. 7 19619. 1 1046.6 19626. 3 104 5.5 

19627 1045. 3 19697 1045 . 2 19802 . 7 1045.1 203 77 .2 1044.9 20380 . 6 1045 
20387 . 2 1045 . 1 20389.8 1045.1 204 18 . 5 1045.3 20484 .9 1046. 3 20500 . 9 1046 . 4 
20506 . 4 1046 .3 20545.8 1046.4 20547 1046.4 20573.1 1046 20581 1046 

20584 1054 . 4 20584.6 1058.9 20634 . 9 1062 . 9 20654.9 1064 . 2 20663 1064.8 
20687 1065 . 1 207 32. 3 1064 .9 207 49 .5 1065. 1 20761. 2 1066 20787.8 1066 . 2 

20803 . 3 1066.3 20840 1066. 3 20853.8 1066. 3 20900 . 8 1066 .8 20929. 7 1067.2 
20948.4 1067.8 20957.7 1070 . 3 20963.6 1072 . 1 20965 . 8 1071. 9 20972 . 5 1072.2 
20980. 1 1072.5 21025.3 1072 . 2 21041.7 1072 . 4 21049 1072.4 21083 1072 .6 
21094.6 1072.7 21137 . 7 1072.7 21224.3 1073.6 21258.5 1074. 2 21274.1 1074. 3 
21278.4 1074.5 

Manning's n values num=- 3 
Sta n val Sta n val Sta n Val 
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• 

• 

• 

* * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
18330.9 .037 19490.3 

Bank Sti~4~(5f~ 2o~it~ 
Ineffective Fl ow num= 

Sta L Sta R El ev 
18330.9 19253.8 1074 
20418.5 21278.4 1074 

.032 20418.5 . 037 

Lengths : Left Channe 1 
450 531. 57 

Pe rmanent 
F 
F 

Dup 1 i cateEffecti ve 

Coeff Contr. 
.1 

Ex pan . 
. 3 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
***********************'~>******************* * ***************************************** ** ******** 
• E.G. Elev (ft) • 1069 . 03 • Element Left OB • Channel • Right OB • 
• vel Head (ft) 1.04 • Wt . n-val. 0.037 0.032 
• w. s. Elev (ft) • 1067.99 • Reach Len. (ft) 450.00 • 531.57 745.00 
• Crit w.s . (ft) • 1055.88 • Flow Area (sq ft) 55.46 *20303.46 • 
• E.G. slope (ft/ ft) *0.000510 • Area (sq ft) 55 . 46 *20303 . 46 • 4648.82 
• Q Total (cfs) *166000.00 • Fl ow (cfs ) 38 . 71 *165961.30 
• Top width (ft) • 1540 . 79 • Top Width (ft) 81.99 • 928 . 20 • 530.60 • 

vel Total (ft/s) • 8.15 • Avg. vel . (ft/s) 0.70 • 8 . 17 
• Max c hl Dpth (ft) 23.09 • Hydr. Depth (ft) 0.68 21.87 
• conv. Total (cfs) *735 1368.0 • Conv . ( cfs) 1714.1 *73 49654 .0 
• Lengt h wtd. (ft) • 531.56 • We tted Pe r. (ft) 82.14 932.81 • 
• MinCh El (ft) • 1044 . 90 • shear ( l b/sq ft) 0.02 0 . 69 
• Al pha 1.00 • Stream Power (lb/ ft s ) • 0.02 5 . 66 
• Frct n Loss (ft) 0 . 36 • Cum vol ume (acre - ft) • 9430.88 *33907.61 * 3139.64 
* C & E LOSS (ft) 0 . 04 *Cum SA ( ac res) * 2187 . 17 * 3156.60 * 1049.15 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * ** * * * * * * * * * * * 

Note: Multiple critical depths were found at thi s l ocation. The critical de pth with t:he lowest, valid, 
water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
* * * * * * * * * * * * * 1: * * ** 1: * * * * * * * * * * ** * * * * * *** * * * ** * * * * * 1: * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * 
* E.G. Elev (ft) * 1069.04 * Element Left OB * Channel * Ri ght 08 * 
• vel Head (ft) 1.04 • wt. n- val . 0 . 032 
• w.s. El ev (ft) • 1068.00 • Reach Len. (ft) 450.00 • 531.57 745.00 
• Crit w.s. (ft) • 1055.88 * Flow Area (sq ft) *20315.02 
• E.G. slope (ft/ft) *0 . 000528 • Area (sq ft) *20315.02 
• Q Tot a 1 (cfs) *166000. 00 * Fl ow (cfs) *166000. 00 

• 0~~ *~~~~ ~ms) • 
92U~ : ~~~. w~~i~ ~ms ) 92 ~: i~ : 

* Max Chl Dpth (ft) 23 . 10 * Hydr. Depth (ft) 21. 89 * 
• Conv. Total (cfs ) *722 7547 .0 * Conv. ( cfs) *7227547 .0 
• Length wtd. (ft) • 531.57 • Wetted Per . (ft) • 957.91 * 
• Mi n ch El (ft) * 1044.90 • shea r ( l b/sq ft) 0. 70 • 
• Al pha 1.00 *Stream Power ( l b/ ft s) • 5.71 • 
• Frctn Loss (ft) 0.36 *cum vol ume (acre-ft) • 1422.13 *34889.31 * 355.97 
* C & E LOSS (ft) 0.04 *Cum SA ( acres) 221.84 * 3162.2 1 * 77.43 
******************************************************~**************************************** 

Note: Multiple c ritical depths were found at th i s l ocation. 
water s urface was used. 

The c ri tical depth wit h t he lowest, val id, 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc ription: 213.11 

RS: 213.11 

Station El evation Data num= 85 
Sta Elev Sta El ev Sta El ev Sta El ev St a Elev 

*************************************************************************** ***** 
17566.5 1070 . 1 17705 . 4 1071. 3 17742.2 1071.6 17814 . 3 
17929.2 1069.8 17996.1 1072.7 18084.9 1073.4 18245.7 
18312.5 1071 . 8 18319 . 5 1069.3 18320 . 2 1069 . 1 18324.7 
18382 .1 1068 . 8 18390 1068 . 3 18395.2 1069 . 2 18399. 3 
18480.8 1071.2 18492.7 1070 . 4 18507.8 1070 18517 . 1 

18584 1071.9 18596 . 8 1072 .2 18606 1072.4 18609.2 
18759 . 6 1071.8 18769 . 2 1073.7 18780.8 1075 .5 18785.7 
18863.8 1073.8 18931.9 1074 . 1 18960.3 1074 . 3 18976 . 4 
19047.7 107 5 19171.5 1072.4 19275 . 4 1071 19456 

19575 1067 . 9 19589 . 1 1068 . 3 19601. 9 1071.4 19606 . 1 
19661.3 1047.6 20012 . 6 1047.6 20486 . 9 1047 . 9 20586.5 
20638.9 1086.2 20743 . 9 1086. 8 20798.9 1087 .3 20849 
20889.5 1087. 8 20899 . 2 1087.8 20922 1087 . 5 21000.4 
21080.5 1084.4 21100.6 1083 . 3 21131. 5 1083 213 72. 7 
21449.7 1073 . 9 21464.1 1073. 6 21478.8 1073 . 9 21484.8 
21602.4 1073 .9 21694 . 6 1073 .6 21800.6 1072 .4 21943. 2 
22217.7 1071 22268 . 3 1071.4 22474.2 1073 . 6 22486. 2 

Manni ng' s n Values num= 
Sta n Val Sta n val Sta n val 

************************************************ 
17566.5 . 037 19606.1 

Bank Sti9666fi 20~~ti 
Ine ffec t i ve Flow num= 

Sta L Sta R El ev 
17566.5 18780. 8 1087.8 
20599.1 22488. 2 1087.8 

. 032 205 99 . 1 . 037 

Lengths: Left Channe 1 
425 459.38 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

1070.1 17888.9 
1073 .1 18304.6 
1069.1 18353.4 
1071.7 18472.2 
1069.2 18520 . 7 
1072.4 18753.6 

1075 18793.4 
1074.4 19015.9 
1071.1 19523.2 
1072.1 19616.1 
1081.1 20599.1 
1087.5 20878.6 
1087.3 21062 .3 
1078.3 21390.1 
1073.8 21573.7 
1070.8 22180.4 
1076.3 22488.2 

Coeff Contr. 
. 1 

1069.6 
1073.3 
1069.6 
1071.2 
1069.6 

1072 
1074.4 

1075 
1069.3 
1067 .'5 

1086 
1087.6 
1085.9 
1077 . 6 
1073.9 
1070.9 

1077 

Ex pan. 
. 3 

*********************************************************************************************** 
* E.G. El ev (ft) • 1068.63 * El ement Left OB * Cha nnel * Right OB * 
• vel Head (ft) 1.47 * Wt. n- Val . 0.032 
* w.s. Elev (ft) • 1067.16 * Reach Len . (ft) 42 5. 00 459.38 565 . 00 
* Crit w.s . (ft) • 1058.35 * Flow Area ( s q ft) *17066.41 . 
• E.G. Sl ope (ft/ft) *0 . 000913 * Area (sq ft) *17066 . 41 . 
• Q Total (cfs) *166000.00 * Flow (cfs) *166000. 00 . 
• 0~~ *~~~~ ~ms) 

. 927.80 • Top width (ft) . 927.80 . 
9. 73 • Avg . vel . (ft/s) 9. 73 

* Max Ch 1 Dpth (ft) 19.56 • Hydr. Depth (ft) 18.39 . 
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Dup l i cateEffective 
• conv . Total (cfs) *5493675 . 0 • Conv . (cfs) • *5493675.0 
• Length Wtd. (ft) 459.38 *Wetted Per. (ft) 935.04 
• MinCh El (ft) • 1047.60 • Shear (lb/sq ft) 1.04 
*Al pha 1.00 *Stream Power (lb/ft s) * 10 . 12 
• Frct n Loss (ft) 0 . 45 • Cum Vo lume (acre-ft) • 9430.60 *33679.59 • 3099 .89 
* C & E LOSS (ft) 0.01 *Cum SA (acres) * 2186.74 * 3145.27 * 1044 . 62 
*********************************************************************************************** 

Note: Multiple c riti cal depths were found at thi s location. The critical depth with the lowest, valid, 
water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E.G. El ev (ft) • 1068.63 • Element Left: OS • Channe l • Right OB • 
• ve l Head (ft) 1.47 • Wt. n-val. 0 . 032 
• W.S. El ev (ft) • 1067.16 • Reach Le n . (ft) 425.00 * 459.38 565 . 00 
• Crit w.s. (ft) * 1058.35 • Fl ow Area (sq ft) *17072.18 
• E.G. s lope (ft/ft) *0.000912 • Area (sq ft) *17072.18 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *166000.00 

* ~~~ *~~;~ ~~~~s) 92~ : ~~ : ~~~-w~~~ h ~~~~s) 92~:~~ 
• Max c hl Dpth (ft) 19 . 56 • Hydr. Depth (ft) 18.40 
• Conv. Total (cfs) *5496745.0 • Conv. (cfs) *5496745.0 
• Length wtd. (ft) 459 . 38 • Wetted Per. (ft) 935 . 04 
• Min c h El (ft) • 1047.60 • Shear ( l b/sq ft) 1.04 
• Alpha 1.00 • Stream Power ( lb/ft: s) * 10 . 11 • 
• Frct n Loss (ft) 0.44 • Cum vo lume (acre-ft) • 1422.13 *34661.19 * 355 . 97 
* C & E Loss (ft) 0.01 *Cum SA (acres) 22 1.84 * 3150.88 * 77.43 * 
*********************************************************************************************** 

Note: Mu l t i ple cr itical dept hs were fo und at this location. The critical depth with t he lowest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 213.03 

INPUT 
Description: 213 . 03 
Station Elevation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta Elev Sta Elev 
******************************************************************************** 

16056 .5 1068 . 9 16069. 1 1068.8 16071. 5 1068.8 16197 . 1 
16409 1070 16413 . 8 1070 16414.4 1070 16428. 8 
16550 1070 .3 16603 . 1 1070.5 16734.3 1069.9 16759 

16821.1 1069 . 8 1694 3 . 1 1070 . 1 16956.6 1070. 5 16985. 9 
17238.8 1069.8 17263.2 1069.3 17296.6 1068.7 17461.4 
17576.5 1069.4 17728.6 1070. 6 17908.4 1072 17938 . 3 
17987.3 1069 . 9 18028. 7 1068 . 5 18086. 7 1069.1 18107 . 5 
18246.2 1068 .5 183 70.2 1068 . 2 18382.5 1068.2 18389 

18496 1070 .4 18502.4 1070.5 18521.4 1070.6 18643.8 
18708 .1 1071.2 18723.6 1071.3 18831. 5 1070. 9 18846.4 
18848. 3 1070 . 8 18969.8 1071.4 19007.8 1071.8 19178.9 
19324 .1 1073 . 1 195 88.8 1066 . 9 19627.1 1066 19640 . 5 
19666.3 1067 . 8 19672. 11066.574 19703.2 1060 19755 . 3 
19807.6 1047.8 19807 . 9 1047 . 8 19808 . 6 1047.8 19883.7 
19974.6 1046 .7 20168.5 1046 . 8 20481.5 1047 . 5 20531.6 
20551.1 1052 . 620591.831066.575 20595.4 1067 . 8 20639 . 6 
20668. 5 1085 . 5 20744.1 1085 . 4 20806. 7 1086 . 1 20879 . 4 
20990.3 1075. 5 21125.9 1073.2 21137.8 1072. 9 21183.6 
21240.8 1071.7 21303.4 1071.3 21328.8 1071.1 21394 . 9 

21439 1071.7 21481.2 1071.9 

Manning's n Values num= 
Sta n val Sta n val Sta n val 

************************************************ 
16056.5 . 037 19672.1 

Bank Sta: Left Ri ght 
19672 .120591 . 83 

Ineffective Flow num= 
Sta L Sta R El ev 

16056 .5 19178.9 1086 . 1 
20645.8 21481.2 1086. 1 

. 03220591.83 .037 

Lengths: Left Channe l 
475 495 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

1069.2 16383. 9 
1070 16501. 9 

1069 . 9 16800. 6 
1070 . 6 17193. 9 
1069.1 17486.5 
1071.6 17974 . 7 
1068.9 18113. 8 
1068 . 3 18394.9 

1071 18700 . 9 
1070.8 18847 . 1 
1073. 7 19181. 7 
1066. 2 19662 . 1 
1050. 7 19776.1 
1046.8 19936 . 5 
1047.5 20536.3 

1083 20645.8 
1082 20936.8 

1072.1 21221 
1071.7 21406.3 

Coeff Cent r. 
.1 

1070 
1070.2 
1069.5 
1070.8 
1069.2 
1070.1 
1068.9 
1068. 3 
1071.3 
1070 . 8 
1073.7 
1067. 2 
1048.9 
1046.7 
104 7.6 

1085 
1078 . 5 

1072 
1071.8 

Ex pan. 
. 3 

*********************************************************************************************** 
* E.G. El ev (ft) • 1068.17 • El eme nt Left OB • Chan ne l • Ri ght OS * 
• ve l Head (ft) 1.60 • Wt. n-val. 0.037 0 . 032 
* w.s. El ev (ft) • 1066.57 • Reach Len. (ft) 475.00 * 495 . 00 • 525.00 
• Crit W. S. (ft) • 1058 . 30 • Fl ow Area (sq ft) 14.85 *16376.62 
• E.G. Sl ope (ft/ft) *0. 001032 • Area (sq ft) 14.85 *16376.62 
• Q Total (cfs) *166000.00 • Flow (cfs) 9.03 *165991.00 

· ~~~ *~~;~ ~msl 9~U~ : ~~~-w~~ih ~~Usl 4Ui • 9i6:i~ 
* Max Ch l Dpt h (ft) 19.87 * Hydr. Depth (ft) 0.32 17.81 * 
• Conv. Total (cfs) *5 167811.0 • Conv. (cfs) 281.1 *5167530 . 0 
• Length wtd. (ft) 495 . 00 • wetted Per. (ft) 45.89 • 924.49 • 
• Min Ch El (ft) • 1046 . 70 • Shear (l b/sq ft) 0. 02 1.14 
*Alpha 1.00 • Stream Power ( lb/ft s) • 0.01 • 11.57 
• Frctn Loss (ft) 0.57 *Cum volume (acre-ft) • 9430.52 *33503.25 • 3099 .89 
* C & E LOSS (ft) 0.05 *Cum SA (acres) * 2186.52 * 3135.53 * 1044.62 
*********************************************************************************************** 

warning: Divided flow computed for thi s cross-section . 
Note : Multiple critica l depths were fou nd at t hi s location. The critical depth with the l owest, val id, 

water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E.G. Elev (ft) 
• ve l Head (ft) 
• w.s. El ev (ft) 
• Crit W.S . (ft) 

• 1068.17 
1. 59 

• 1066.58 
• 1058.30 

* Element 
* Wt. n-Va l. 
* Reach Len. (ft) 
• Flow Area (sq ft) 

Left OB * Channel * Right OB * 
0.032 

475.00 • 495 . 00 • 525.00 
*16382. 68 * 
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• 

• 

• 

Dup l i cateEffecti ve 
• E.G. Slope (ft/ft) *0 .001031 • Area (sq ft) • 0 . 00 *16382.68 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000 . 00 • 
• Top width (ft) 919.76 • Top width (ft) 0 . 03 919.73 • 

vel Total (ft/s ) 10.13 • Avg. vel. (ft/s) 10.13 
* Max Chl Dpth (ft) 19.88 * Hydr. Depth (ft) 17.81 * 
• Conv. Total (cfs) *5 170676 . 0 • Conv. (cfs) *5170676.0 
* Length Wtd. (ft) 495 . 00 • Wetted Per. (ft) 924 . 50 * 
• MinCh El (ft) • 1046.70 • Shear (lb/sq ft) 1.14 
• Alpha 1.00 • St:ream Power (lb/ ft s) • 11.55 
• Frctn Loss (ft) 0.57 • Cum volume (acre-ft) • 1422.13 *34484 . 78 355 . 97 
* C & E LOSS (ft) * 0.05 *Cum SA (acres) 221.84 * 3141.14 77.43 
* * * * * * * * * ** * * * * * ** * * * * * * * * * * * ** * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * 

Note: Multiple critical depths were found at t his locat i on. The cri t i cal depth wit h the lowest, val id, 
water s urface was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description : 212.93 

RS: 212.93 

Left and Right Channel Bank Stations Interpol a ted 
Station Elevation Data num= 93 

Sta . El ev Sta El ev Sta El ev Sta El ev Sta El ev 
*************************************************1t****************************** 

18913.7 1067.5 18940.6 1066.4 18961.6 1067.4 18996.4 
19121.7 1070.2 19158.8 1070.2 19269.6 1071.2 19362.4 
19412.2 1072.5 19420.1 1072 . 9 194 30. 8 1073.3 19436.5 

19645 1068 . 3 19645.7 1068.4 19645.9 1068.4 19653 . 4 
19690.761065 . 485 19697.4 1063.6 19757 .3 1046 . 7 19779.3 

19850. 5 1046. 5 19924.2 1047 . 4 19928.9 1047.5 19929.5 
20129 . 7 1045.4 20271.7 1045.6 20345.4 1045.6 20426.9 
20489.8 1065 . 5 20498.7 1068 . 1 20501.4 1068 20587.1 
20655.9 1066 . 4 20685.9 1065 . 7 20749.1 1064 . 9 20804. 3 
20872.4 1075.1 20941 1074.1 20990.9 1073 21005. 7 
21079.7 1071.2 21083 1071. 2 21113 1071.3 21246.3 
21261.8 1072. 9 21268.5 1072.9 21332 . 8 1073.1 21571.4 
21815.9 1071 . 3 21853.1 1071.3 21982. 5 1070.6 22017. 6 

22499 1068.8 22548.8 1068.9 22568 . 2 1068.4 22648. 5 
23054.9 1071.1 23121.6 1072 23140.9 1076 . 4 23143.5 
23159.2 1077 2 3162. 2 1077 . 3 23171 1077 . 8 23179.9 
23248.6 1089 . 5 23303.8 1089 . 6 23327.8 1082.2 23331.1 
23345.9 1077 . 9 2335 0 . 9 1077.9 23361.3 1078.1 23377.6 
23389.2 1071 23392 1071. 2 23394 1070. 7 

Manning's n values num= 
Sta n val Sta n val Sta n val 

*********** ** ** ********* ** ***** ** ***** * ***** ** ** 
18913.7 . 03719690.76 

Bank Sta: Left Right 
19690.7620489 . 75 

Ineffective Flow num= 
Sta L Sta R Elev 

18913.7 19673 . 1 1078 
20498 . 7 23394 1078 

.03220489.75 . 037 

Lengt hs: Left Channel 
495 501.9 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
535 

1069.5 19034.7 1069.3 
1070.3 19381.3 1070.6 
1073 . 5 19633.3 1068.7 

1069 19673.1 1070.5 
1046.4 19826 .6 1046.3 
1047.4 19958.7 1045.5 
1045. 520489.751065.484 
1066.5 20637 
1071.3 20847 
1072.8 21075.3 
1072.7 21249 . 5 
1072.7 21590 . 1 
1070.5 22314.9 
1068 . 9 22948.3 
1077.2 23151.2 
1081.1 23202.7 

1081 23333.2 
1073 . 6 23386.3 

Coeff Cont r. 
.1 

1066.5 
1074.9 
1071.3 
1072.8 
1072.7 

1070 
1069.7 
1077.1 
1089.6 
1080.6 
1070 . 8 

Ex pan . 
. 3 

****** *************************** ************************************************************** 
• E.G. El ev (ft) * 1067.55 *El ement Left OB * Channe l *Right OB * 
• vel Head (ft) 2.06 • Wt. n-val. 0.032 
• w.s. El ev (ft) • 1065.48 • Reach Len. (ft) 495.00 501.90 • 535.00 
• Crit w.s . (ft) • 1058.04 • Fl ow Area (sq ft) *14402.09 • 
• E.G. Sl ope (ft/ft) *0. 001316 • Area (sq ft) *14402. 09 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 

• ~~~ ~~~~~ [ms) 8iU~ : !~g. w~~f~ [ms) 7iU~ . 
* Max Chl Dpt h (ft) 20.08 * Hydr. Depth (ft) 18.03 
• Conv . Total (cfs) *4575514.0 • Conv. (cfs) *4 5755 14 . 0 
• Lengt h Wtd. (ft) 501.90 • Wetted Pe r. (ft) 804.77 • 
• Min c h El (ft) • 1045.40 • s hear (lb/sq ft) 1.47 

14.96 

51.20 

*Al pha 1.00 • Stream Power (lb/ft s ) • 16.95 
• Frctn Loss (ft) 0.79 • Cum Volume (acre - f t ) • 9430.44 •33328.37 * 3099.80 
* C & E LOS S (ft) 0.10 *Cum SA (acres) * 2186 .2 7 * 3125 . 76 * 1044.31 * 
* * * ** * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * 1: * * * * 1: * * * * * * ** * * * * * * * 

warning: 
Warning: 

Note: 

Divided f l ow computed for this cross-section . 
The vel ocity head has changed by more than 0. 5 ft (0 . 15 m) . This may indicate the need for 
addit i onal cross secti ons. 
Mu l tiple c ritical depths were found at t his l ocation. The critical dept h with the l owest, vali d , 
water s urface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
*************************************************** ******************************************** 
• E.G . El ev (ft) • 1067 . 55 • Element Left OB • Channel *Right OB * 
• vel Head (ft) 2.06 • Wt. n-val. 0.032 
* w.s . El ev (ft) • 1065.49 *Reach Len. (ft) 495.00 • 501.90 • 535.00 
• Crit w. s . (ft) • 1058 . 04 • Flow Area (sq ft) *14408.82 • 
• E.G. Sl ope (ft/ ft) *0.001314 • Area (sq ft) *14408 . 82 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 
* Top Width (ft) 798.99 * Top Width (ft) 798.99 * 

vel Total (ft/s) 11.52 • Avg. Ve l. (ft/s) 11.52 
• Max chl Dpth (ft) 20.09 • Hydr . Depth (ft) 18.03 
• Conv. Total (cfs) *4579008.0 • Conv. ( c f s) *4579008.0 
• Length wtd. (ft) • 501.90 • Wetted Per . (ft) 804.79 * 
• Minch El (ft) • 1045.40 • Shear (lb/sq ft) 1.47 
• Alpha 1.00 • Stream Power (lb/ft s) * 16.92 
• Frctn Loss (ft) 0 . 79 • Cum Volume (acre-ft) • 14 22 .13 *34309.83 355.97 

:., ~ * ~ * ~ * ;~;; * £ r~ l * * * * *** * * * * * * ~;. !2 * * :* ~~~ * ~! * £ ~~ ~;; l *. * ** * * * * * * * ~ ~!;. ~! * *: * ~ ;~;;. ~ r * * * * * *r r;.! ~ * * * 
warning: The veloc i ty head has changed by more than 0. 5 ft (0 .15 m). This may indi cate t he need for 
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additional c ross sections. 
Dup 1 i cateEffecti ve 

Note: Mu l tiple crit i cal depths were found at t his location. 
water s urface was used. 

The critical dept h with the l owes t . valid, 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPlJT 

RS: 212.84 

Descri ption: 212.84 - FEMA Section AD 

Left a nd Right Chan nel Bank Stations 
Interpo 1 a ted 

Station El evation Data num= 66 
Sta El ev Sta Elev Sta El ev Sta El ev Sta El ev 

******************************************************************************** 
16284.9 1068.4 16487.1 1068 . 9 16606 1069 . 3 16985 
17038.7 1071.8 17089.2 1071.1 17339 .8 1070 . 2 17519.4 
17652. 7 1069 17900.6 1068. 7 18109. 2 1068.8 18133.9 
19203.8 1066 19229.6 1065.8 19232.1 1065.8 19238 . 5 
19244 . 8 1065 . 8 19286.8 1067.4 19292. 2 1069.2 19450.5 
19560 . 8 1067 19586 1066.9 19671.4 1066. 8 19692. 2 
19711. 51063.544 19765 . 4 1045.5 19772.2 1043 . 1 19790. 5 
20298. 7 1043 . 5 20314.2 1050.220347 . 251063.544 20367.7 
20405. 2 1072 . 8 20416.8 1072 . 7 20424.4 1072.7 20490.9 
20629.8 1070. 1 20679.7 1070 . 1 20767. 5 1070.4 20793. 1 
20874.5 1068. 7 20940 . 7 1070.4 20979.1 1070. 3 21186 . 4 
21449 . 2 1070.2 21488 . 8 1070.8 21502.4 1071 21582 . 5 
21805.3 1070.7 21883.6 1070.5 21943.6 1070 . 2 22187.5 
22398.2 1069 . 8 

Manning' s n va 1 ues num= 
Sta n va l Sta n va l Sta n val 

************************************************ 
16284.9 .037 19711. 5 

Bank Sta: Left Right 
19711.520347.25 

Ineffective Flow num= 
Sta L Sta R El ev 

16284.9 19695. 5 1072 . 8 
20367.7 22398.2 1072 . 8 

.03220347.25 .037 

Lengt hs: Left Channe l 
565 538.19 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Right 
480 

1071.2 17015.9 
1069.1 17554.9 

1069 19053. 9 
1065.7 19242.2 
1067.9 19498. 7 
1068 . 3 19695 . 5 
1043 . 1 19811.3 
1071.8 20367. 9 
1070.9 20522. 9 
1070 . 2 20818.2 
1069.3 21242.6 
1070.9 21684.9 
1070.4 22226.7 

Coeff Cant r. 
. 1 

1071.4 
1069.1 
1067.7 
1065.7 
1067 .5 
1068.9 
1043.2 
1071.8 
1069.8 
1069.1 
1069.1 
1071.4 
1070 . 2 

Expan. 
. 3 

• E.G. El ev (ft) • 1066.65 • Element Left OB • Channe 1 • Right OB • 
• Vel Head (ft) 3.11 • Wt. n- Val. 0.032 
• w.s. Elev (ft) • 1063 . 54 • Reach Len. (ft) 565 . 00 • 538 . 19 480.00 
• Crit w. s . (ft) • 1057.57 • Fl ow Area ( sq ft) •11737.26 
• E.G . Slope (ft/ft ) •0 . 001930 • Area ( s q ft) •11737 . 26 
• Q Tota l (cfs) •166000.00 • Fl ow (cfs) •166000 . 00 
• Top width (ft) 635.75 • Top Width (ft) 635.75 

vel Total (ft/s) 14.14 • AVg. ve l . (ft/s ) 14.14 
• Max Chl Dpth (ft) 20.44 • Hydr. Dept h (ft) 18.46 • 
• Conv. Total (cfs) •3778154.0 • Conv. (cfs) •3778154 . 0 
• Length wtd . (f t ) 538.19 • wetted Per. (ft) • 643.08 
• Mi n Ch El (ft) • 1043 . 10 • Shear ( l b/sq ft) 2. 20 
• Al pha 1.00 • Stream Power ( l b/ft s ) • 31.11 • 
• Frctn Loss (ft) 0.90 • Cum vol ume (ac r e-ft) • 9430 . 44 •33177 . 78 • 3099 . 71 
• C & E Loss (ft) 0.18 • Cum SA (acres) • 2186.27 • 3117.50 • 1043.99 • 
*********************************************************************************************** 

warning: 

warning: 

Note : 

The veloc i ty head has changed by more t han 0. 5 ft (0 .15 m). This may indicate the need for 
addition a 1 cross sections. 
The e nergy loss was greater t han 1.0 ft (0.3 m). between the current and previous cross 
section. Thi s may indicate t he need fo r addi tional cross sections. 
Mu l tiple crit i cal de pths were found at this location . The critical depth with the l owest, valid, 
water s urface was used . 

CROSS SECTION OUTPUT Profi l e #PF#2 
*********************"'****************** ** ***************************************************** 
• E.G. Elev (ft ) • 1066.66 • Element Left OB • Channel • Right 08 • 
• vel Head (ft) 3.10 • Wt. n- val. 0.032 
• w. s. Elev (ft) • 1063.56 • Reach Len. (ft) 565.00 • 538.19 • 480.00 
• Crit w. s. (ft) • 1057.57 • Flow Area (sq ft) • 11745 . 09 
• E.G. s l ope (ft/ft) • 0.001926 • Area (sq ft) •11745.09 
• Q Total (cfs) •166000.00 • Flow (cfs) •166000.00 . ~~~ *~~~~ ~~~~s) 6H: i~ : !~~. w~~i~ ~ms) 6~U~ 
• Max Chl Dpt h (ft) 20 . 46 • Hydr. Dept h (ft) 18.47 
• Conv. Total (cfs) •3782263.0 • Conv. (cfs) •3782263.0 
• Lengt h wtd . (ft) 538 .19 • Wetted Pe r. (ft) 643.10 • 
• Mi nch El (ft) • 1043.10 • Shear ( l b/s q ft) 2.20 • 
• Alpha 1.00 • Stream Power (l b/ ft s) • 31.04 
• Frctn Loss (ft) 0 . 90 • Cum vo 1 ume (ac r e-ft) • 1422 .13 • 34159.16 • 35 5. 97 
• C & E LOS S (ft) 0 . 18 • Cum SA (acres) 221.84 • 3123.11 • 77.43 
**************************************************************************************** ******* 

warni ng: 

Warning: 

Note: 

The ve l oc i ty head has cha nged by more than 0. 5 ft (0 .15 m). This may indi ca te the need for 
addi tional cross sections. 
The energy loss was greater t han 1.0 ft (0.3 m). between t he current and previous cross 
section. This may ind i cate t he need for addi tional cross sections. 
Mul tiple critical depths were fo und at t his location . The critical de pth with t he lowes t, valid , 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPlJT 
Description: 212.74 

RS: 212 . 74 
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• 

• 

• 

Dup 1 i cateEffective 
Left and Right c hanne l Bank Stations I nte rpo l ate d 
Stati on El evation Dat.a num= 70 

Elev s t a El ev Sta El ev sta El ev Sta El ev Sta 
************************************************************* ******************* 

15451. 4 1067.1 15456.2 1067.3 15464. 1 1067 . 8 15467 . 8 
15619 . 6 1066 . 5 15997.3 1067 16142 . 7 1066.6 16235 
16486 . 7 1067.9 16644.3 1068.2 16906. 1 1067 . 7 17106.4 
17351.4 1069.8 17392.8 1069.3 17578.5 1067.9 17799 
18021.4 1067.4 18082 . 2 1066.6 18121. 5 1067.1 18128 . 7 
19430 . 3 1070. 5 19440.7 1074.4 19464 .5 1074 . 9 19479.6 
19504.9 1062.5 195 14 . 1 1062.5 19546.7 1062 . 8 19569.3 
19577.2 1066. 5 19641. 5 1067. 1 19653.8 1066.8 19678. 6 
19709.2 1056.5 19745.4 1042. 1 19776.5 1041.9 20081.3 
20311. 1 1046. 1 20335 105 3 .3 20367.21063 . 063 20372.6 
20400.7 1069 20436.3 1069 204 77 .6 1068.5 20512.4 
20612.1 1068.9 20630.4 1069.2 20677.9 1069.9 20719.8 
20802.7 1069.4 2084 7 . 1 1068.9 20916.2 1069 .1 20977 .1 
21126 . 4 1069.4 21156 1069. 5 212 03.9 1069.2 21326 . 9 

Manning ' s n val ues num= 3 
Sta n val Sta n va l Sta n val 

* * * 1t 1t 1t 1t * * 1t 1t 1: 1t 1t 1t 1t 1t 1t * * 1dr1dr * * * 1< * * * * * * * * * * * 1t * * * * * 1t * * 
1 5451.4 . 03 719690.61 

Bank sm96~n 20n~h ~ 
I neffec t ive Fl ow num= 

Sta L Sta R El ev 
1 5451.4 19678.6 1074 
20387 . 5 2142 1. 2 1074 

. 032 20367 .2 .037 

Le ngt hs: Left Channel 
296 242.17 

Permanent 
F 
F 

Ri ght 
66 

1068.3 15480.9 1067.9 
1067 .1 16317 . 5 1067 . 4 
106 7 .8 17312 .1 1069 . 3 
1066.9 17906 . 3 1067 

1067 19421. 5 1067 
1075 19498 . 8 1064 . 8 
1066 19571. 5 1066 . 5 

1067 . 319690.611063. 061 
1041. 6 20297 . 5 
1064.7 20387. 5 
1068 . 7 20545.9 
1069 . 6 20764. 1 
1068 . 7 21027.9 
1068.9 21421.2 

Coeff Contr. 
.1 

104 1. 8 
1069 

1068.9 
1069.6 
1068.8 
1069 . 1 

Ex pa n . 
. 3 

CROSS SECTION OUTPUT Profil e #PF#l 
* * * ** * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * 1<1t1t * * * * * * * * * * ** * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * ** * * * * * ** * * * * * 
• E.G. El ev ( f t) * 1065.57 • El ement Le f t OB • Cha nnel • Ri ght OB • 
• vel Head (ft) 2.51 • Wt:. n-val. 0. 032 
• W.S. El ev (ft) * 1063.06 • Reach Len. (ft) 296.00 * 242 .17 66 . 00 
• Cri t w.s. (ft) • 1055.53 • Flow Area (sq ft) *13064.60 
• E.G. Sl ope (ft/ft) *0.001465 • Ar ea (sq ft ) 19.23 *13064 .60 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 
• Top width (ft) 721. 72 • Top width (ft) 45.13 676.58 • 

vel Tot al (ft/s) 12 . 71 • Avg. vel . Cft/s) 12.71 • 
* Max Chl Dpt h (ft ) 21. 46 * Hyd r . Depth (ft) 19.31 * 
• Conv. Total (cfs) *4336312. 0 • Conv. (cf s) *4336312 .0 
• Lengt h Wtd . (ft ) • 242. 17 • Wetted Pe r . (ft) 683.64 
• Mi n c h El (ft) • 1041. 60 • Shea r ( l b/sq ft) 1. 75 
• Al pha 1. 00 • St ream Powe r ( lb/ f t s) * 22.22 
• Fr ctn Loss (ft) 0 .30 • Cum vo lume (ac re-ft ) • 943 0 .32 *33024 . 56 • 3099.71 • 
* C & E Loss (ft) 0. 11 *Cum SA (ac res) * 2185.98 * 3109.39 * 1043.99 
*********************************************************************************************** 

warning: Di vi ded f l ow compu te d f or t hi s c ross-secti on . 
Not e: Mul t i pl e c ri ti cal de pt hs we re fo und at t hi s l ocat i on . The cri t i cal de pt h wi t h t he l owest, valid, 

water s urface was used . 

CROSS SECTION OUTPUT Profil e #PF#2 
* * * ** * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * **1: * * * ** * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * 1: * 1> * * * * * * * * * * * 
• E.G . El ev ( f t) • 1065 . 58 • El ement Left OB • Cha nne l • Ri ght OB • 
• vel Head (ft) 2.50 • Wt . n-val. 0 . 032 
• w. s. El ev ( f t) • 1063.08 • Reach Len. (ft) 296.00 • 242 . 17 • 66. 00 
• Cri t w.s. ( f t) • 1055.53 • Fl ow Ar ea (sq ft ) *13074 . 10 • 
• E.G. Sl ope (ft/ft) *0 . 001462 • Ar ea (sq f t ) *13074 . 10 • 
• Q Total (cfs) *166000 .00 • Fl ow (cfs) *166000. 00 
• Top wi dth ( f t) • 676.59 • Top wi dth (ft) • 676 . 59 • 

vel Total (ft/s) 12 . 70 • Avg. ve l . (ft/s) 12 . 70 • 
*Max Chl Dpt h (ft ) 21.48 • Hyd r . Depth (ft) 19 . 32 * 
• Conv . Tota l (cfs) *434 1428.0 * Co nv . (cf s) *434 1428 . 0 
• Le ngth Wtd. (ft) * 242.17 • Wetted Pe r . (ft) 683.67 
• Mi n Ch El (ft) * 1041.60 • Shear ( l b/sq f t ) 1. 75 
• Alph a 1. 00 • Stream Powe r ( lb/ f t s) 22.16 • 
• Frctn Loss (ft) 0 .29 • Cum vol ume (acre- f t) • 1422.13 *34005 . 83 355.97 
* C & E LOSS (ft) 0 . 11 *Cum SA (ac res) 22 1. 84 * 3115.00 * 77.43 
* * * ** * * * * * * * * * * * * * * * * * * * * * * 1: * * * ** * 1: * *** * * * ** * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * 

Note : Mu lti pl e c ritical dept hs were fou nd at t hi s l ocat i on . The cri t i ca l de pt h wi t h t he l owest, val i d , 
water s urface was used . 

CROSS SECTION 

RI VER : 1 
REACH: 1 

IN PUT 

RS: 212.68 

Descri pti on: 212.68 

Ups t ream face of 7th Avenue bri dge 
Station Elevation Data num= 34 

Sta El ev St a El ev Sta El ev Sta El ev St a El ev 
********.,.*********************************************************************** 

1832 5 1064.219130.38 106819307 . 91 
19501 . 071063.02319567.36 103 7 . 219595.08 
19703 . 33 1037.8819708.52 1037.881972 1. 94 
19811 . 58 1039.419816.77 1039.419829 . 76 
19919 . 83 1037.519925 .02 1037.519977 . 41 
20064.88 1037 . 5 20130.11063.02520137. 19 
20615.57 106820641. 55 1067.620780 .11 

1072 19492.8 
1037 . 519600.27 
1039. 119780.83 
1037.219839.72 
1036.920028.08 
1065.82013 7. 28 

106821568.17 

Manning's n val ues num= 3 
Sta n val Sta n val Sta n Val 

****1:***1:****************************1:1:*1:******* 
18325 .03719501. 07 . 032 20130 . 1 .037 

1073.0319492 . 89 
1037.519645.74 
103 7. 619790 . 36 

103819878 . 26 
1038. 120033.27 

1072 . 6620407 . 73 
1069.3 

1066.2 1 
103 7 .8 

1040 
1039.3 
1038. 1 

1072 

Page 23 



Bank smoie&~ 20~~tl 
I neffect ive Flow num= 

Sta L St a R El ev 
18325 19492 .89 1066. 21 

20137. 1921568 . 17 1065 . 8 

Length s: Left: Channe 1 
15 5 154 .01 

Perma ne n t 
F 
F 

CROSS SECTION OUTPUT Profile #PF#l 

Right 
155 

Oup 1 i cateEffective 
coeff Contr. Expan. 

. 1 . 3 

******** ***** *** ****************************1<*'~~-*************"'**************"'**** ** ************* 
• E.G . El ev (ft) • 1065 . 16 • Element Left OB • Cha nne l • Right OB • 
• ve l Head (ft) 2. 14 • Wt . n- val . 0.032 
• w.s. El ev (ft) • 1063.02 • Reach Len . (ft) 0.10 0.10 • 0.10 
• Crit w.s. (ft ) • 1052.69 • Flow Area (sq ft) *14139 .91 • 
• E. G. s l ope ( ft /ft) • o . 001030 • Area ( s q ft) *14139. 91 • 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 
• Top width (ft) 629.02 • Top width (ft) 629.02 • 

vel Total (ft/s ) 11.74 • Avg . ve l. (ft/s) 11.74 
* Max Ch l Dpth ( f t) 26.12 * Hydr . Depth (ft) 22 .48 
• Conv. Total (c f s) *5 173112.0 • Conv . (cfs) *5 173112 .0 • 
• Length wtd. (ft) 0 . 10 • Wetted Per. (ft) 639 . 38 
• MinCh El ( ft) • 1036 . 90 • Shea r ( lb/sq ft) 1.4 2 
• Alpha 1.00 • Stream Power ( l b/ ft s ) • 16.69 • 
• Frctn Loss (ft) 0.00 • Cum volume (acre-ft) • 94 30. 25 *32948.94 • 3099 . 71 • 
* C & E LOSS (ft) 0 . 03 *Cum SA (acres) * 2185 . 82 * 3105 . 76 * 1043 . 99 * 
******* *********'***** *************1r***********************************************1<***-fr1<*****1:* 

Note: Multipl e cri t i cal depths we re fo und at thi s locat ion. The cri tical depth wit h t he lowest , valid, 
energy was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
****1r** ******** ***** ******* ********************1r***i<:***** * **** ****** *****************1<*****'**** 
• E.G. El ev ( ft ) • 1065.17 • El ement Left OB • Channe l • Right OB • 
• vel Head (ft) 2.14 • Wt . n- val . 0 . 032 
• W. S . Elev (ft) • 1063 . 04 • Reach Len . (ft) 0.10 • 0.10 0.10 
• Crit w. s. (ft) • 1052.69 • Flow Area (sq ft) *14148.66 • 
• E.G. Slope (ft / ft) *0.001028 • Area ( s q ft) *14148.66 • 
• Q Total (cf s) *166000 . 00 • Fl ow (cfs) *166000.00 • 
• Top width (ft) 629. 03 • Top width (ft) 629.03 

ve l Total (ft/s ) 11 .73 • Avg. vel. (ft/s ) 11.73 
• Max chl Dpth (ft) 26. 14 * Hyd r . Depth (ft) 22 .49 
• Conv. Total (cfs) *5 1782 75.0 * Conv. (cfs) *51782 75.0 • 
• Le ngt h wtd. (ft) 0 . 10 * Wetted Per. ( ft) 639.4 1 • 
• Min Ch El (ft) • 1036 . 90 * Shear ( l b/sq ft) l. 42 
• Alpha 1. 00 *Stream Power ( lb/ ft s) • 16 . 66 
• Frctn Loss (ft) • Cum volume (acre- ft) • 1422.13 *33930 . 16 355.97 
* C & E LOSS (ft) * Cum SA (ac res) 22 1. 84 * 3111. 37 77 . 43 * 
********>t*****************************'k*****1l*1l**1l***** *** *** ******1l*************************** 

Note: Mul tip l e cri tical de pth s we re fo und at thi s l ocation . The c riti ca l de pth wit h t he l owest, valid , 
e ne rgy was used. 

BRIDGE 

RIVER: 1 
REACH: 1 

INPUT 

RS: 212.675 

Description: 7th Avenue Bridge 
Di stance from Upst ream XS = . 1 
Dec k/ Roadway width 153 . 01 
weir Coeffi cient 2. 6 
Up stream Deck/ Roadway Coo rdinates 

num= 11 
Sta Hi Cord La Cord Sta Hi Co rd La Co rd Sta Hi Co rd La Cord 

***********1:** *************** ** ********************************* ******** 
18325 1064 .2 1064.219130.38 1068 106819307.91 1072 1072 

19492.8 1073. 03 1073 . 0319492 . 89 1073 . 03 1066 . 211959 5 .08 1073.9 1067 . 07 
19703. 34 1074. 35 1067. 5219811 . 58 1074 . 48 1067. 641992 5 . 02 1074. 24 1067. 4l 
20033.27 1073.6 1066 .762013 7 . 19 1072 . 66 1065.84 

Ups tream Bridge Cross Sec tion Data 
St a tion El evation Data num= 34 

Sta Elev Sta El ev Sta El ev Sta Elev Sta El ev 
************1:******* *****1:** *** ****1:*************** **** *** **** ***1:************** 

18325 1064.219130 . 38 106819307 . 91 
19501.071063 .02319567. 36 1037.219595 .08 
19703.33 1037 . 8819708.52 1037 . 881972 1.94 
19811 . 58 1039.419816.77 1039. 419829 . 76 
19919.83 1037.519925 . 02 1037.519977.41 
20064.88 1037 . 5 20130.11063 . 02520137 . 19 
20615.57 106820641. 55 1067.620780. 11 

1072 19492 .8 
1037.519600.27 
1039. 119780.83 
1037.219839.72 
1036.920028.08 
1065.820137.28 

106821568.17 

Man ning' s n va 1 ues num= 
Sta n val Sta n val St a n v al 

**1l**>t1:1: *** ************* ********* *************** 
18325 . 03719501.07 

Bank S i95oi~b~ 20~~ti 
I neff ect ive Flow num= 

Sta L Sta R Elev 
1832519492 .89 1066.21 

20137 . 1921568.17 1065.8 

.032 20130.1 

Coeff Cont r . 
. 1 

Permane nt 
F 
F 

Downstream Dec k/ Roadway Coordi nates 

.037 

Expan . 
. 3 

1073.0319492 . 89 1066 . 21 
1037 . 51964 5 . 74 1037.8 
1037.619790 . 36 1040 

103819878 . 26 1039. 3 
1038.120033.27 1038. 1 

1072.6620407 . 73 1072 
1069 . 3 

num= 11 
Sta Hi Co rd La Cord Sta Hi Cord La Cord Sta Hi Co rd Lo Cord 

************************************************ ************************ 
18325 1064.2 1064 . 219130 .38 1068 106819307.91 1072 1072 

19492.8 1073.03 1073.0319492 . 89 1073.03 1066.2119595 .08 107 3. 9 1067.07 
19703.34 1074. 35 1067. 5219811. 58 1074.48 1067.6419925.02 1074 . 24 1067.41 
20033.27 1073.6 1066. 7620137.19 1072.66 1065.84 

Downst ream Bridge Cross Section Data 
Station Elevation Data num= 34 
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• 

• 

Dup l i cateEffect i ve 
St a Elev Sta Elev Sta Elev Sta Elev St a El ev 

******************************************************************************** 
18325 1064.219130.38 106819307.91 

19502.331062.53319567 . 36 1037.219595.08 
19703.33 1037.8819708.52 1037.881972 1. 94 
19811.58 1039.419816.77 1039 . 419829.76 
19919.83 1037.519925.02 1037.519977.41 
20064.88 1037.520128.841062.53220137.19 
20615. 57 106820641.55 1067.620780 .11 

1072 19492.8 1073.0319492.89 1066 . 21 
1037.519600.27 1037.519645.74 1037.8 
1039. 119780.83 1037 . 619790 . 36 1040 
1037. 219839. 72 103819878 . 26 1039.3 
1036.920028.08 1038 . 120033.27 1038.1 
1065. 820137.28 1072.6620407 . 73 1072 

106821568.17 1069 .3 

Manni ng ' s n Va 1 ues num= 
St.a n val Sta n val Sta n val 

* * * * * ... * * * ** * * * * * ** * ** * ** * * * ** * * * * * * * * * * * * * * * * * * * 
18325 . 03719502.33 

Bank Sta: Left Ri ght 
19502 . 3320128.84 

Ineffect i ve Flow num= 
Sta L Sta R El ev 
1832519492.89 1066.21 

20137.1921568.17 1065.8 

. 03220128.84 

Coeff Cont r. 
. 1 

Permanent 
F 
F 

. 037 

Expan . 
. 3 

Upstream Embankment side slope 
Downstream Embankme nt s ide s l ope 
Maxi mum all owabl e s ubmergence for wei r 
Elevation at wh i ch wei r f l ow begi ns 
Energy head used in s pi l lway design 
Spil l way height used i n design 

horiz . to 1.0 vertical 
horiz. to 1.0 vert i cal 

flow= . 95 

We1 r c rest shape Broad Crested 

Number of Piers 

Pier Data 
Pie r Stati on Upstream=19597. 67 Downstream=19597. 67 
upst ream num= 2 

widt h El ev width El ev 
** * **** ***** ********* ******* **** 

4. 8 1036 4. 8 1068 
Downstream num= 

Widt h El ev width El ev 
******* ** ************ ***** ***** 1r 

4. 8 1036 4. 8 1068 

Pie r Data 
Pier Stat i on Upstream=19705 .06 Downstream=19705. 06 
Up st. ream num= 2 

widt h El ev Widt h El ev 
** *** **** *** ** ***** ** *******""*** 

4.8 1036 4. 8 1068 
Downst ream num= 

widt h El ev Wi dt h El ev 
***** ********* ******* ********** * 

4 . 8 1036 4 . 8 1068 

Pier Data 
Pie r Stat i on Upstream=19814 . 17 Downstream=19814 . 17 
Upst. ream num= 2 

widt h El ev wi dt h El ev 
**************** ***** **** ****** * 

4. 8 1036 4 . 8 1068 
Downstream num= 

widt h El ev wi dth El ev 
* **** ********* ** *** *** *** ******* 

4 . 8 1036 4.8 1068 

Pi er Data 
Pier Stat i on upst ream=19922.42 Downstream=19922. 42 
Upstream num= 2 

wi dth El ev Widt h El ev 
*** *** *********************** *** 

4. 8 1036 4 . 8 1068 
Downst ream num= 

wi dt h El ev width El ev 
** * ***** ***** ***** *********** *** 

4. 8 1036 4. 8 1068 

Pie r Data 
Pi er Station Upstream=20030. 67 Downst ream=20030. 67 
Upst ream num= 2 

wi dt h El ev wi dth El ev 
** * ***** ***** ** *** ** ********* *** 

4.8 1036 4 . 8 1068 
Downs tream num= 

wi dth El ev Widt h El ev 
*** ***** * **** ***** ** **** ******** 

4. 8 1036 4 . 8 1068 

Number of Bridge Coefficient Sets 1 

LOW FlOW Met hods and Data 
Energy 
Momentum 
Yarnel l 

Se l ected Low Flow Methods 

High Fl ow Method 
Energy On l y 

Add i tiona l Bri dge Parameters 

Cd 1. 2 
KVal 1.05 

Highest Ene rgy Answer 

Add Fri ction compone nt to Mome nt um 
Add weight compone nt to Moment um 
Cl ass B f l ow critical de pt h computations use critical depth 

inside t he bridge at the upstream end 
Cr i teri a to c heck fo r pressure f l ow= Upstream e ne rgy g rade li ne 

BRIDGE OUTPUT Profile #PF#1 
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Dup 1 i cateEffective 
****** *********************** ***** ** ***************'***'*'*'*'**'********'********** **** ************ 
* E.G . US . (ft) 1065. 16 * El ement *Ins ide BR US *Inside BR DS * 
* W.S. US. (ft ) 1063.02 * E.G. Elev (ft) * 1065.14 * 1064.84 
• Q Total (cfs) 166000 .00 • w. s. El ev (ft) 1062.75 1062.36 
• Q Bridge (cfs) 166000.00 • Crit W. S . (ft) 1053.13 1053.12 
• Q weir (cfs) • Max ch l Dpth (ft) 25.85 25 .46 
• weir Sta Lft (ft) • ve l Total (f t /s) 12.41 12.63 
• weir Sta Rgt (ft) • Flow Area (sq ft) 13373. 12 13142.99 
• weir Submerg • Froude # Chl 0 . 46 0.48 
• weir Max Dept h (ft) • Specif Force (cu ft) 223159.50 2192 17.40 
• Min El weir Fl ow (ft) 1065.81 • Hyd r De pth (ft) 22.16 21.85 
* Min El Pr s (ft) 1067.64 * W. P . Total (ft) 860.5 4 854.62 
• Delta EG (ft) 0.40 • Conv. Total (cfs) 3867106.0 3774164.0 
• De l ta ws (ft) 0.49 • Top Width (ft) 603.60 601.64 
• BR Open Area (sq ft) 16032. 12 * Frctn Loss (ft) 0. 29 • 0. 00 

BR Ope n Ve l (f t /S) 12.63 * C & E LO SS (ft) 0.01 * 0.07 
• Coef of Q • Shea r Total ( l b/sq ft) * 1. 79 • 1. 86 
• Br Se l Method *Energy only • Power Total ( lb/ ft s) 22.19 23.46 • 
*'*'**'* ***************************** *********************************************************** 

Note: Momentum answer is not valid if the wate r s urface i s above the l ow chord or if there is weir 
flow . The momentum answe r has been di s r e9a rded. 

Not e : Multipl e critica l depths were f ound at t h1 s l ocat ion. The critical dept h with the l owest, 
energy was used . 

de pths we re found this Not e : Multlple critica l at l ocation. The critical depth wit h the lowest, 
ene rgy was used. 

BRIDGE OUTPUT Profile #PF#2 
******************** ******************************************************************** ***** 
• E.G . us. (ft) 1065.17 • El ement 
• W.S. US . (ft) 1063.04 *E .G. El ev (ft) 
• Q Total (cfs) 166000.00 • w.s. El ev (ft) 
• Q Bridge (cfs) 166000.00 • Cri t w.s. (ft ) 
• Q Weir (cfs) • Max Chl Dpth (ft) 
• Wei r Sta Lft ( f t) • vel Total ( ft /s) 
• weir Sta Rgt (ft) • Fl ow Area (sq ft) 
* wei r Subme rg * Froude # Ch l 
• wei r Max De pth (ft) • Spec if Force (cu ft) 
• Min El weir Flow (ft) 1072.75 • Hydr Depth (ft) 
* Min El Prs (ft) 1067.64 * W.P. Total (ft ) 
• Delta EG (ft) 0 . 40 • Conv. To t a l (cf s) 
• Delta ws (ft) 0 . SO • Top wi dth ( ft ) 
• BR Open Area (sq ft) 16000 . 11 * Frctn Loss (ft) 

*Ins ide BR us 
1065 . 07 
1062.66 
1053.13 

*Ins ide BR OS * 
1064.78 
1062.28 
1053 .12 

25.76 
12. 46 

13321.77 
0 . 47 

222270 . 50 • 
22 . 09 • 

859.22 
3846322 . 0 • 

603 .16 • 

25.38 
12.68 

13094.60 
0.48 

218402.60 
21.78 

853 . 37 
3754689 .0 

601. 23 

BR Open Ve l (ft/S) 12.68 * C & E LOSS (ft) 
• Coef of Q • s hear Total ( l b/sq ft) • 1. 80 • 1. 87 
• Br Se l Method Momentum • Powe r Total ( lb/ ft s) 22 . 47 • 23.74 
********************************************************************************************* 

valid , 

valid, 

Note: Multipl e criti cal de pth s were found at this location . The c rit i cal depth with the l owest, valid , 
energy was used. 
Multlple c ritical depth s were found at this location . The criti cal depth with t he l owest, valid , 
energy was used. 

Note: 

CROSS SECTION 

RIVER: 
REACH: RS: 212.67 

I NPUT 
Description : 212 . 67 

Left and Ri ght c hanne l Ban k Stat ions Int e rpol ated 
Station Elevat ion Data num= 34 

Sta El ev Sta El ev Sta El ev Sta El ev Sta Elev 
******************* *************************************************** ********** 

18325 1064.219130. 38 106819307.91 
19502.331062. 53319567.36 1037 . 219595.08 
19703. 33 103 7. 8819708. 52 1037 .881972 1. 94 
19811 .58 1039.419816.77 1039.419829.76 
19919.83 1037 . 519925.02 1037.519977.41 
20064.88 1037.520128.841062 . 53220137.19 
20615 . 57 106820641.55 1067.620780 . 11 

1072 19492.8 1073 . 0319492.89 
1037.519600.27 1037 . 519645. 74 
1039. 119780.83 103 7. 619790. 36 
103 7. 219839. 72 103819878 . 26 
1036 .920028.08 1038.120033.27 
1065.82013 7. 28 1072 . 6620407. 73 

106821568.17 1069.3 

Manning' s n Values num= 
s t a n val Sta n val Sta n va l 

***** ******* ************************************ 
18325 . 03719502.33 

Bank Sta : Left Ri ght 
19502 . 3320128.84 

Ineffective Fl ow num= 
Sta L St a R Elev 
1832519492.89 1066.2 1 

2013 7. 1921568 .17 1065 . 8 

.03220128 . 84 . 037 

Le ngths: Left Channel 
481 557 . 08 

Pe rmane nt 
F 
F 

Coeff Contr. 
. 1 

1066 .21 
1037.8 

1040 
1039 . 3 
1038. 1 

1072 

Ex pan . 
. 3 

CROSS SECTION OUTPUT Profil e #PF#1 
********************************************************************** **** ********************* 
• E.G. Elev (ft) • 1064.77 • El ement Left OB • Cha nn e l • Right OB • 
• ve l Head (ft) 2 . 24 • Wt. n- val . 0.03 2 
• w. s . Elev (ft) • 1062.53 • Reach Len. (ft) 481.00 • 557 . 08 901.00 
• Crit w.s . (ft) • 1052 . 69 • Fl ow Area (sq ft) *13830 . 37 
• E.G. Sl ope (ft/ft) *0.001102 • Area ( s q ft) *13830 . 37 
• Q Total (cfs) *166000 . 00 • Flow (cfs) *166000.00 · ~~~ *~~~~ ~ms) 6iU8 : ~~~-w~~~h ~ms) 6iU8 
* Max Chl Dpth (ft ) 25.63 * Hydr. De pth (ft) 22 . 08 
• Conv. Total (cf s) *4999902. 0 • Conv. (cfs) *4999902.0 
• Length wt d . (ft ) 557.08 • Wetted Pe r. (ft) 636.66 • 
• Min c h El (ft) • 1036.90 • Shea r ( l b/sq ft) 1. 49 
• Alpha 1.00 • St ream Power ( lb/ ft s) • 17 .94 
• Frctn Loss (ft) 1. 13 * Cum volume (acre-ft) • 9430.25 *32902.06 • 3099.71 
* C & E LOSS (ft ) 0.41 *Cum SA (ac res) * 2185.82 * 3103.63 * 104 3.99 
***** ********************************** ******************************* ************************* 

warning: The veloci ty head has c ha nged by more t han 0. 5 f t (0 .15 m) . Thi s may indi cate t he need for 
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• 

• 

• 

warning: 

warning: 

Note: 

Dup l i cateEffective 
additional cross secti ons . 
The conveyance ratio (upstream conveyance d1v1ded by downst ream conveyance) i s le ss than 
0. 7 or greater than 1. 4 . Thi s may 1 nd1 cate the need for addi ti anal cross sections. 
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sect ions. 
Mult:iple critical depths were found at this locat ion. The critical depth with the lowest, 
energy was. used . 

CROSS SECTION OUTPlJT Profile #PF#2 
* * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * ** * * * * * ** * * * * 1<'1: * * * * * ** * * * * * * * * * * * * * * * * * * 
* E.G. Elev (ft) * 1064.77 • Element Left OB • Channel • Right OB • 
• Vel Head (ft) 2 . 24 • Wt. n-Val. 0 . 032 
• w.s. Elev (ft) • 1062.54 • Reach Len . (ft) 481.00 • 557.08 901.00 
• Crit w.s. (ft) * 1052.69 *Flow Area (sq ft) *13834.12 
*E.G. Slope (ft/ft) *0.001101 • Area (sq ft) *13834.12 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 
• Top width (ft) • 626 . 51 • Top width (ft) • 626.51 • 
• ve l Total (ft/s) 12.00 * Avg. vel . (ft/s) 12 .00 
* Max Ch l Dpth (ft) 25. 64 * Hydr. Depth (ft) 22.08 
* conv. Tota l (cfs) *5002046.0 * Conv. (cfs) *5002046 . 0 
* Length Wtd. (ft) • 557.08 • Wetted Per . (ft) • 636.69 • 
• Min c h El (ft) * 1036.90 • Shear (lb/sq ft) 1.49 
• Alpha 1.00 • St ream Power (lb/ft s) • 17 . 93 
• Frctn Loss (ft) 1.12 *Cum Volume (acre-ft) • 1422.13 *33883.46 355.97 
* C & E LOSS (ft) 0.40 • Cum SA (acres) 221.84 * 3109 . 24 77 . 43 
* * * * * * * * * ** * * * * * * * * * * * ** * * * * * ** * * * * ** * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * ** * * * * * ** * * * * * * * * * * * * * * * * * * 

warning : 

warning: 

Warning: 

The velocity head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for 
addition a 1 cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is l ess than 
0. 7 or greater than L 4. Thi s may indicate the need for additional cross sections. 

valid, 

Note: 

The energy loss was greater than 1.0 f t (0.3 m). between the current and previous cross 
section . This may indicate t he need for additional cross sections. 
Multiple critical depths were found at t his l ocat i on. The critical depth with t he lowest, val id , 
e nergy was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPlJT 
Description: 212.56 

RS: 212.56 

Left and Right Channe 1 Bank St.ati o ns Interpol a ted 
Stat. ion Elevation Data num= 84 

Sta El ev Sta Elev Sta Elev Sta El ev Sta Elev 
1r*****"'*******************"****************************!t**********'**********1<***'* 
18526.6 1067.7 18605.6 1068.5 18672.9 1069. 1 18686. 4 
19147 . 3 1066.2 19151.5 1066.4 19161. 7 1067.6 19184. 3 
19249 . 1 1068.8 19264 . 6 1065 19289.8 1059 . 5 19333 
19381.8 1063. 3 19405 . 9 1071.5 19420.1 1070 .7 19427.9 
19464.9 1070.8 19474 1071.7 19488.9 1073 .8 19506. 5 

19539 1066.2 19604 1065 . 9 19607.1 1065.3 19613. 7 
19619.8 1066.419637.7 1068 19655.3 1067.8 19692.8 
19757.5 1048.7 19785.4 1039 .9 19929 1039 .8 20217.8 

20264 1063 20269.6 1061.5 20279.7 1059 .4 20318. 1 
20398.1 1060.1 20425.6 1066 .2 20438.5 1062.1 20445.5 
20575.6 1077.4 20581.9 1078 . 8 20601.9 1079 .3 20671.6 
20732.1 1079.9 20755.7 1079. 5 20791.2 1077.6 20834. 9 

20896 1079.6 20938 . 4 1078.1 20958.4 1077.9 21004.8 
21101.8 1077.3 21144. 7 1078.4 21165.1 1078 .9 21203. 3 

21329 1071.7 2135 1. 9 1069.5 21384.8 1066.8 21396.7 
21640.1 1063.9 21686.7 1065 . 4 21688.1 1065.4 21734.9 
21833.3 1068.7 21846.1 1068.8 21931.4 1069.9 21952 . 1 

Manning ' s n va 1 ues num= 
Sta n val Sta n val Sta n val 

*** ****** *** ** ***** ** ***** ******** ** **** **** ** * * 
18526.6 .03719731.05 

Bank Sta : Left Right 
19731.05 20252. 14 

Ineffect i ve Flow num= 
Sta L Sta R Elev 

18526 .6 19692.8 1078 
20301 21952.1 1078 

. 03220252.14 .037 

Lengths: Left Channel 
495 502.71 

Permanent 
F 
F 

CROSS SECTION OlJTPUT Profile #PF#1 

1060 19108. 7 1062.5 
1068.9 19238.8 1068 . 8 
1060.5 19374.1 1060 . 3 
1069.3 19436.8 1069 
1072 .119530.4 1065.8 
1065.3 19619.1 1065.7 
1068 .819731.051056.917 
1039 . 3202 52.141056.916 
1058 . 6 20372.9 
1059 . 5 20451.6 
1080 . 6 20698.7 
1075 . 6 20892.5 
1078 . 7 21029.1 
1079.8 21236.8 

1060 21632.6 
1066 .2 21757.8 

1069 

Coeff Cont r . 
.1 

1059.3 
1056.8 
1080.1 
1079.5 
1078.1 
1080.1 

1060 
1066.7 

Ex pan . 
. 3 

*********************************************************************************************** 
*E.G. Elev (ft) * 1063.23 *Eleme nt Left OB * Channe l *Right OB * 
• vel Head (ft) 6.35 • Wt. n-val. 0.032 
• w.s. Elev (ft) • 1056.87 • Reach Len. (ft) 495 . 00 502.71 • 525.00 
• Crit w.s. (ft) * 1055.74 • Flow Area (sq ft) • 8207 . 39 
• E.G. slope (ft/ft) *0.004887 • Area (sq ft) • 8207 . 39 
• Q Total (cfs) •166000.00 • Flow (cfs) *166000.00 . ~~~ *~~~~ ~ms) . s~u~ : !~~ . w~~~ h ~ms) . ~~u~ * 
* Max Chl Dpth (ft) 17.57 * Hydr. Depth (ft) 15.76 
• Conv. Total (cfs) *2374592.0 • Conv. (cfs) *2374592.0 • 
• Length wtd. (ft) • 502 . 71 *wetted Per. (ft) • 527 . 71 * 
• MinCh El (ft) * 1039. 30 • Shear ( lb/sq ft) 4.75 

0.02 

0.62 

• Al pha 1.00 *Stream Power (lb/ft s) • 95.97 
• Frctn Loss (ft) 1.91 • cum volume (acre-ft) • 9430.25 *32761.14 • 3099.71 * 
* C & E LOSS (ft) 0.54 *Cum SA (acres) * 2185.82 * 3096.29 * 1043.99 
*********************************************************************************************** 

warning: 
warning: 

warning: 

Note: 

Divided flow computed for this cross-section. 
The velocity head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for 
addition a 1 cross sections. 
The e ne rgy loss was greater than 1.0 ft (0.3 m). betwee n the curre nt and previous cross 
section. This may indicate the need fo r additional cross sections . 
Multiple criti ca l depths were found at this location. The cri tical de pth wi th t.he lowest, valid, 
water s urface was used. 

Page 27 



Dup 1 i cat eEffective 
CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E.G. Elev (ft) • 1063 .25 • Element Left OB * Cha nnel • Right OB • 
* Vel Head (ft) 6. 27 • Wt. n-val. 0.032 
• w.s. Elev (ft) • 1056.98 • Reach Le n. (ft) 495.00 • 502.71 * 525 . 00 
• Crit w.s. (ft) • 1055.74 • Flow Area (sq ft) • 8263.99 
• E.G. s lope (ft/ft) *0.004781 • Area (sq ft) • 8263 . 99 • 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 
• Top width (ft) 521.09 • Top Width (ft) 521.09 

vel Total (ft/s) 20 . 09 • Avg. vel. (ft/s) 20 . 09 • 
*Max Chl Dpth (ft) 17.68 • Hydr. Depth (ft) 15 . 86 • 
• Conv . Total (cfs) *2400832 . 0 • Conv . (cfs) *2400832 . 0 
• Length Wtd. (ft) 502.7 1 • Wetted Per. (ft) 528.08 
• Min Ch El (ft) • 1039. 30 • Shear (l b/sq ft) 4. 67 
• Alpha 1.00 • Stream Power (lb/ft s) • 93.82 
• Frctn Loss (ft) 1.92 • Cum Volume (acre-ft) • 1422.13 *33742. 1 5 355.97 
• C & E Loss (ft) 0.53 • Cum SA (acres) 22 1. 84 • 3101.90 77 . 43 
************************************************************1::****************1::***************** 

warning : 

warning: 

The velocity head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for 
addition a 1 cross sections. 
The energy loss was greater than 1.0 ft (0.3 m). between the curre nt and previous cross 
section . Thi s may indicate the need for additional cross sections . 

Note: Multiple crit ical depths were found at this l ocation . The cr itical dept h wit h the lowest, vali d , 
water s urface was used. 

CROSS SECTION 

RIVER: 
REACH: RS : 212.46 

INPUT 
Description: 212.46- FEMA Section AC 

Left and Right Channe l Bank Stations 
Interpolated 

Station Elevation Data num= 66 
Sta El ev Sta Elev Sta Elev Sta Elev Sta Elev 

******************************************************************************** 
18753 . 5 
19382.1 

19531 
19714 . 7 
20270.9 
20422. 7 
20510.9 
20691.8 
20893.4 
21143 . 4 
21265.3 
21427.4 
21657.5 
22917. 1 

1067.1 18827.8 1067. 7 18877. 5 1068 . 2 18898.4 
1053.4 19409 1053.9 19429.7 1053 . 3 19445.8 
105 2.9 195 50.5 1054.6 19656.6 1055 19684.4 
1067.819743.34 1056 .289 19787.6 1038 . 5 19877.7 
1039.9 20290.3 1040 .2 203011040. 331 20380.4 
1048.9 20436.9 1047. 2 20446 . 3 1048 .4 20484.2 
1057.5 20553.9 1062.4 20563 . 5 1064 20616.9 
1074. 7 20705.2 107 5.2 20771. 8 1073.9 20836.5 
1072.8 20932 . 3 1068 .7 20999.5 1072.8 21028.4 
1069 . 4 21187 .1 1070.2 21222 .4 1071.9 21234 . 8 
1070.2 21277.9 1069.2 21302 1065.4 21326.5 
1052.9 21482.8 1061.6 21523.6 1061.6 21591.7 
1061.6 22674 1062 22695.3 1072. 2 22728 . 6 
1063.8 

Manning's n va 1 ues num= 3 
Sta n val Sta n Val Sta n val 

************************************************ 
18753.5 . 03719743.34 

Bank Sta : Left 
19743.34 

Ineffective Flow 
Sta L Sta R 

18753. 5 19684.4 
20301 22917.1 

nm 
num= 

El ev 
1075.2 
107 5. 2 

. 032 20301 .037 

Lengths: Left Channel 
495 497.81 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
510 

1055 19357 . 3 
1054 .1 19481. 5 
1069. 8 19700 
1038.3 20214.4 
1041.3 20415.6 
1055.6 20494.5 
1070. 3 20661. 5 
1073.6 20841.8 

1074 21091. 5 
1070.7 21242.4 
1063.3 21392. 1 
1061. 2 21609.9 
1064. 6 22746. 1 

Coeff Cont r. 
.1 

1055 . 1 
1054. 3 
1067 . 4 
1037.2 
1048.6 

1057 
1072.5 
1073.2 
1069.7 
1070.9 
1057.4 
1060.7 
1064.3 

Ex pan . 
. 3 

*********************************************************************************************** 
• E.G. El ev (ft) • 1060.78 • Eleme nt Left OB • Channe l • Right OB • 
• vel Head (ft) 4 . 54 • Wt. n- va l. 0.032 
• w.s. El ev (ft) • 1056.23 • Reach Le n . (ft) 495 . 00 • 497.81 • 510.00 
* cri t w.s. ( ft) • 1052.77 • Flow Area (sq ft) • 9703.67 
• E.G. s lope (ft/ft) *0 . 003034 • Area (sq ft) • 1160 . 90 • 9703 . 67 • 2110. 16 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 

• 0~~ *~~~~ m~s) • 
15B:H : !~g_w~~fh ~~~s) 762

.
46 

• 
5lUi 235. 17 

* Max Chl Dpth (ft) 19 .03 * Hydr. Depth (ft) 17.41 • 
• Conv . Total (cfs) *3013623.0 • Conv. (cfs) *3013623.0 
• Length wtd . (ft) 497.81 • Wetted Per. (ft) 561.02 
• Min Ch El (ft) • 1037. 20 • s hear (lb/sq ft) 3.28 
* Alpha 1.00 • St ream Power (lb/ft s) • 56.05 
• Frctn Loss (ft) 1.85 • Cum volume (acre-ft) • 9423.66 *32657.79 • 3086 . 99 
* C & E LOSS (ft) 0.12 *Cum SA (acres) * 2181.49 * 3090.07 * 1042.57 
*********************************************************************************************** 

warning: 
warning: 

Divided flow computed f o r t hi s c ross-section . 
The ve loc ity head has cha nged by more than 0. 5 ft (0 .15 m). This may indicate the need for 
addition a 1 cross sections . 

warning : The e nergy loss was greater than 1. 0 ft (0. 3 m). betwee n the current and previous cross 
section . This may indicate the nee d for addi tional cross sect ions. 
Multiple critical depths were found at t hi s location. Th e criti ca l depth with the lowest, valid , 
water s urface was used. 

Not e : 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
* E.G. El ev (ft) . 1060.80 * Element Left OB * Cha nn el * Right OB * 
• vel Head (ft) 4.51 * Wt. n-Val. 0.032 
* w.s. El ev (ft) . 1056.29 * Reach Le n. (ft) 495.00 497.81 . 510.00 
* Crit W.S. (ft) . 1052.77 * Flow Area (sq ft) • 9738.10 . 
• E.G. Slope (ft/ft) *0.003114 • Area (sq ft) • 9738.10 
* Q Tota l (cfs) *166000.00 • Flow (cfs) *166000 . 00 

• 0~~ *~~~~ m~s) 557.66 • Top width (ft) 55 7 . 66 . 
17.05 • Avg . vel. (ft/s) 17 . 05 

* Max Chl Dpth (ft) 19 .09 • Hydr. Depth (ft) 17 . 46 . 
• Conv. Total (c f s) *2974752. 0 • Conv. (cfs) *2974752 .0 
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• 

• 

Dup 1 i cateEffective 
• Length wtd . (ft) 497.81 • Wetted Per. (ft) • • 577. 14 
• MinCh El (ft) ' • 1037 . 20 • Shear ( l b/sq ft) 3.28 • 
• Alph a 1.00 • Stream Power ( lb/ ft s) • 55.92 
• Frct n Loss (ft) 1.87 • Cum volume (acre-ft) • 1422.13 •33638.2 7 355.97 
• C & E LOSS (ft) • 0 . 12 • Cum SA {acres) 22 1.84 • 3095.68 77.43 
*********************************************************************************************** 

Warni ng: The ve 1 oci ty head has changed by more t han 0. 5 ft (0 .15 m). This may indicate the need for 
addition a 1 cross sections . 
The energy loss was grea-ter than 1.0 ft (0. 3 m). between the current and previous cross 
sect i on . This may indicate the need fo r additional cross sect ion s . 

Warning: 

Note: Mul t ipl e c ritica l depths were found at t hi s l ocation . The criti cal depth with the l owest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPlJT 
Description: 212.37 

RS : 212 . 37 

Left and Right c hannel Bank Stat ions Interpol ated 
Station El evation Data num= 53 

Sta El ev Sta Elev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

18816.9 1066.3 18818 .6 1066. 2 18822 . 9 1066.3 1883 4 
18989 . 9 1065.8 19000 1065.6 19036.9 1065.2 19054.2 
19112.5 1063.4 19137 . 4 1064.7 19138. 3 1064 . 8 1913 9. 3 
19209.3 1061 19668.8 1061 19681. 7 1066. 2 19684 . 6 
19685.1 1067 . 2 19692.2 1064.6 19715. 3 1065 19717 .4 

19744.061053.778 19782 . 7 1037 .2 19926.2 1036.9 20272.4 
20285.4 1036. 6 20288 . 8 1038.620320.691053.776 20338 .6 
20369 . 5 1065 . 2 20396 . 5 1069.4 2045 4.4 1070.1 204 71. 3 
22 070.8 1061 22 075 .2 1062.9 22088.8 1064.3 22125 . 1 
22 155.8 1069 . 3 22177. 3 1071.8 22222 .4 1065 .3 22242.6 
22275 .2 1064.6 22382.7 1065.6 22407.8 1066 . 1 

Manni ng's n va 1 ues num= 3 
Sta n val Sta n val Sta n Val 

*********i<***********************i<************** 
18816.9 .03719744.06 

Bank Sta: Left Right 
19744 . 0620320 . 69 

Ineffective Fl ow num= 
Sta L Sta R El ev 

18816.9 19684 . 6 1070 
20396 . 5 22407.8 1070 

. 03220320.69 .037 

Lengths: Left Chan nel 
500 495.84 

Permane nt 
F 
F 

Right 
485 

1066.3 18957.9 
1064. 9 19092. 2 
1064. 8 19195 .1 
1067 .4 19684.8 
1065.1 19722. 1 
1037.1 20284.2 
1062.3 20338.7 
1070.1 20508.4 
1067.6 22147.7 
1063.6 22252.8 

Coeff Cont r. 
.1 

1066 
1064 . 1 
1066.9 
1067 . 3 
1063 .2 
1036.6 
1062 . 3 

1061 
1068.9 
1063.9 

Expan . 
. 3 

CROSS SECTION OlJTPUT Profile #PF#1 
***********************:{:*********************************************************************** 
• E.G. El ev (ft) * 1058.81 • Element Left OB • c hanne l • Right OB * 
• ve 1 Head (ft) 5. 72 • Wt. n-va 1 . 0. 032 
• w. s. Elev (ft) • 1053.09 • Reach Len. (ft) 500.00 • 495.84 485.00 
• Cri t w. S. (ft) • 1051.73 • Flow Area (sq ft) • 8651.10 • 
• E.G. Sl ope (ft/ft) • 0 .004658 • Area (sq ft) • 8651.10 • 
• Q Total (cfs) *166000.00 • Fl ow (cfs) • 166000.00 

• ~~~ ~~~~~ ~ms) • 
5iU~ : ~~~.w~~~h ~ms) 5iU~ . 

* Max Ch l Dpth (ft) 16.49 • Hydr. Dept h (ft) 15.08 
• Conv. Total (cfs) •2432248.0 • Conv . (cfs) *2 43 2248. 0 
• Length Wtd. (ft) • 495.84 • Wetted Pe r . (ft) • 580 . 68 • 
• MinCh El (ft) • 1036.60 • s hea r (lb/sq ft) 4.33 
• Alph a 1.00 • Stream Powe r (l b/ft s) • 83.13 
• Frct n Loss (ft) 2 .44 • Cum volume (acre-ft) • 9417.06 •32552 . 91 • 3074.64 

: * ~ * ~ *; * ~~!! * 5 !~ 2 * * * * * * * * * * * * * 2 * 2!-* *: *~~~ * ~~ * £ :~ ~~! l * * * ** * * * *: * ~; ~ ~ * ;~ * *: t: ~ 2~ ~ * ~ ~ * *: * l-2!; *; ~ * * * 
wa rni ng: The e nergy l oss was greater than 1.0 f t (0.3 m) . between t he cur r e nt and previous cross 

sect i on. Thi s may indicate t he need for addi tional cross secti ons. 
Note: Multiple c ritical depths were found at thi s l ocation . The c riti ca l depth with t he lowest , valid , 

water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
* * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 1d: * * * * * * * 
* E.G . Elev (ft) * 1058 . 81 * Element Left OB * Channel * Right 08 * 
• vel Head (ft) 5.71 • wt . n-val. 0.032 
• w. s. Elev (ft) • 1053.10 • Reach Le n . (ft) 500 . 00 • 495.84 485.00 
• Crit w.s. (ft) • 1051.73 • Fl ow Area (sq ft) • 8657.61 * 
• E.G. Slope (ft/ft) *0.004647 • Area (sq ft) • 8657.61 • 
• Q Tota l (cfs) • 166000.00 • Flow (cfs) • 166000 . 00 

• ~~~ ~~~~~ ~ms) • 
5 iU~ : ~~~ . w~~~~ ~ms) • 

5iU~ . 
• Max Chl Dpt h (ft) 16. 50 • Hyd r . Depth (ft) 15.09 • 
• Conv. Total (cfs) *2435146.0 • Conv . (cfs) •2435 146.0 
• Lengt h Wtd. (ft) • 495 . 84 • wetted Per. (ft) * 580.73 
• Min Ch El (ft) • 1036.60 • Shear (lb/sq ft) 4.32 
• Alpha 1.00 • St ream Power ( lb/ft s) * 82.93 
• Frc tn Loss (ft) 2 . 43 • Cum Volume (acre-ft) • 1422 . 13 •33 533. 16 • 355. 97 
• C & E LOSS (ft) 0.02 *Cum SA (acres) 221.84 • 3089.22 77.43 • 
***************************************************************** ****************************** 

warning: The energy l oss was greate r than 1.0 ft (0.3 m). betwee n the curre nt and previous cross 
section. Thi s may indicate the need fo r addit i onal cross sections. 

Note: Mult i pl e critical depth s were found at thi s l ocat i on. The critical de pth wi th the lowest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPlJT 

RS : 212 . 27 
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Dup 1 i cateEffecti ve 
Description: 212.27 

Left and Ri ght Channel Bank Stations Interpo l ated 

Station Elevation Data num= 95 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

******************************************************************************** 
17693 . 1 1064.6 17697 . 9 1064 . 6 17734 . 8 1064 17740.4 
17796. 2 1063.1 17827 .6 1062 . 5 17846. 2 1062.4 17893. 5 
18061.8 1061.5 18108.5 1062 . 4 18180.8 1062.8 18221.3 
18264.8 1054.5 18285.2 1054 18326. 7 1048 . 1 18342.3 
18380 . 3 1046.2 18395.3 1042.4 18405.4 1039 18415.2 
18465. 3 1023.5 18544.4 1025 . 1 18579.3 1015 .6 18586 . 4 
18649.7 1013 18693 .4 1012.9 18782. 3 1012. 3 18931 . 2 
18981. 9 1012.7 19083 1012 . 1 19110 1012 . 1 19284. 8 
19314.3 1019 19342. 1 1028.5 19385.1 1048. 2 19442. 6 
19509.8 1062.9 19515 . 4 1063 19561 1063 . 7 19676.4 
19754.6 1039.1 19765 . 4 103 5. 4 19935.2 1035.2 20003. 5 
20281.9 1035 .120330.351052. 334 20337 1054.7 20351 

20457 1023 . 9 20721.5 1023.4 20766 .6 1022.9 20810.1 
20878. 3 1023 .7 20909.5 1025.8 20935.1 1026.2 20970.3 
21016.1 1028 21073.4 102 6. 9 21105. 5 1026.6 21138.2 
21190.6 1025 . 7 21248.8 1040.7 21294.4 1051. 5 21328.2 
21373.3 1067.4 21415.5 1061.7 21426.9 1059.4 21439.1 
21501.4 1044.9 21538.1 1038.9 21543.5 1037.9 21579.4 
21626.5 1056.1 21660.7 1060 21745.2 1060 .6 21930.8 

Manning's n values num= 
Sta n val Sta n val Sta n val 

************************************************ 
17693.1 . 04519715.25 

Bank Sta: Left Right 
19715.2520330.35 

Ineffective Flow num= 
Sta L Sta R Elev 

17693 . 1 19676.4 1065.4 
20351 21968.2 1059.5 

. 03320330.35 .04 

Lengths: Left channe 1 

Permanent 
F 
F 

510 495 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
475 

1063.9 17785.6 1063 . 1 
1062 . 2 18008 . 4 1061.5 

1063 18239.7 1059 
1046.2 18362.6 1053.4 
1036.5 18431.2 1031 . 5 
1013. 2 18615. 7 1013 
1012 . 8 18976.1 1012.6 
1012.2 19302. 3 1012.4 
1044.9 19457 . 4 1044.6 
1065 . 419715 . 251052.334 
1035.2 20097 . 2 
1059. 5 20416 . 4 
1022 . 2 20848.4 
1026.8 20984 
1026.2 21189.1 
1059.6 21333.8 
1056.3 21473.7 
1046.2 21617.1 
1061.7 21968.2 

Coeff Cont r . 
.1 

1035.1 
1037.6 
1021. 5 
1027.2 
1025.7 
1060.2 

1050 
1054 . 3 
1061.7 

Ex pan. 
. 3 

*********************************************************************************************** 
E.G. Elev (ft) * 1056.35 • Element Left 08 • Channel • Right DB* 

• vel Head (ft) 5 . 67 • Wt. n-val. 0.033 
• w. s. Elev (ft) • 1050.68 • Reach Len. (ft) 510.00 * 495.00 • 475 . 00 
• Crit W.S. (ft) • 1049.57 • Flow Area (sq ft) * 8689.03 
*E .G. Slope (ft/ft) *0 .005222 • Area ( sq ft) *34333.16 * 8689.03 *22236 . 28 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 

• ~~~ ~~~~~ ~ms) • 28~Uri : ;~~. w~~ih m~s) • 1151.95 6~ug : 1043.94 
*Max Chl Dpth (ft) 38.58 * Hydr . Depth (ft) 14 . 35 
* Conv. Total (cfs) *2297156 . 0 * Conv. (cfs) *2297156 . 0 
• Length Wtd. (ft) 495 . 00 *Wetted Per. (ft) 610 . 75 
* Min ch El (ft) • 1035.10 • Shear (lb/sq ft) 4 . 64 
*Alpha 1.00 • Stream Power (lb/ft s) • 88.61 • 
• Frctn Loss (ft) 1.80 • Cum volume (acre-ft) • 9220.02 *32454.22 • 2950.85 
* C & E LOSS (ft) 0.59 *Cum SA (acres) * 2170.55 * 3076.90 * 1035.38 * 
*********************************************************************************************** 

warning: 
warning: 

warning: 

Note: 

Divided flow computed for this cross-section. 
The velocity head has changed by more than 0.5 ft (0.15 m). Thi s may indicate the nee d for 
add i tion a 1 cross sections. 
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections . 
Multiple critical depth s were found at this location. The critical depth with the lowest , valid, 
water s urface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
***************************************************************.***************1<**************** 
*E.G . Elev (ft) * 1056 . 36 • Element Left OB * Channel • Right OB • 
• vel Head (ft) 5.65 • Wt. n-val. 0.033 
• w.s. Elev (ft) • 1050.71 • Reach Len. (ft) 510.00 • 495 . 00 • 475 .00 
• Crit w. s. (ft) • 1049 . 57 • Flow Area (sq ft) • 8704.85 
* E.G. Slope (ft/ft) *0 . 005192 *Area (sq ft) * 8704 . 85 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000 .00 

• ~~~ ~~~~~ m~s) 6~U~ : ;~~-w~~ih m~s) 6~U~ . 
* Max Chl Dpth (ft) 15 .61 * Hydr. Depth (ft) 14.37 
• Conv. Total (cfs) *2303734.0 • Conv. (cfs) *2303734. 0 
• Length wtd. (ft) 495.00 • Wetted Per. (ft) 610 . 91 • 
• Minch El (ft) • 1035.10 • Shear (lb/sq ft) 4.62 
• Alpha 1.00 • Stream Power (lb/ft s) • 88.08 
• Frctn Loss (ft) 1.79 • Cum Volume (acre-ft) • 1422 . 13 *33434.34 355 . 97 
* C & E LOSS (ft) 0.59 *Cum SA (acres) 221.84 * 3082.50 * 77.43 
*********************************************************************************************** 

warning: 

warning: 

Note: 

The velocity head has changed by more than 0. 5 ft (0 . 15 m) . Thi s may indicate the need for 
addition a 1 cross sect.i ons. 
The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
section . This may indicate the need for additional cross sections. 
Multiple critical depths were found at this location . The critical depth with the lowest , valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc ription: 212.18 

RS : 212.18 

Left and Right Channel Bank Stations Interpolated 
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Dup 1 i cateEffective 
Station Elevation Data num= 87 

Sta Elev Sta Elev Sta El e v Sta Elev Sta Elev 
* * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * ** * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
16867.12 1065. 216906.93 1063.9117072.69 1063 . 6217369. 21 1062.4817505. 56 1062. 52 
17612.28 1062.917794.36 1062.3317881.75 1062. 5817916 . 47 1062 . 3217948.21 1065.69 
18039.48 1010.818149 . 75 1011.6918168.39 1016.6418177.08 1014.6 18188 1020.06 
18220.51 1027.218252.71 1039.3418269.64 1041.1618292.43 1036 . 718335 . 96 1016.75 
18454.36 1016.218568.19 1014.7218633.81 1016.1118764.91 1017 . 4618823.95 1017.09 
19046.22 1017. 719156.65 1019.3 719198.34 1018.4419223.89 1018 . 4919248 . 34 1016.23 
19311.18 1015 . 1 19393 . 8 1012.98 19433 1012.5219464.03 1021.8119488.46 1011 . 1 
19574.96 1010 . 619614.98 1037.4219649.87 1059.8119685.1 1058 . 8119706 . 851050.309 
19749 .09 1033.819960 . 28 1030.820229.47 1031. 720272.48 1032.6720319 . 31 1039.88 
20334. 571050. 30720340. 72 1054. 5120354.62 1060. 320472. 17 1061. 55 20523 . 7 1061.62 
20551.86 1053.0420622.11 1048.820687 . 56 1052.220928.11 1055 . 2921136.97 1058.41 
21257.08 1058.6921362.76 1060.7121646.22 1067.221858.08 1068.1122054.43 1067.43 
22158.98 1065.9622243 . 23 1064.32 22279.9 1062 .822295.67 1065 . 5922307.88 1060.91 
22324.63 1061.3922394 . 01 1058.4322480.34 1058 . 922555.28 1058 . 9222720 . 83 1059.92 
22855.27 1061. 5422949. 17 1061.4922974.76 1060 23021.3 1058.523070 .19 1058.44 
23114.11 1060.29 23152.9 1060.0823260.95 1061.423486.25 1061.0523586 . 41 1061.15 
23621.07 1061.4723789.79 1060.3723929.16 1060.4 24034.7 1061.824176 . 57 1062.42 
24281. 11 1062.3324460 . 33 1061.22 

Manning' s n Va 1 ues num:::: 3 
Sta n val Sta n val Sta n val 

************************************1t*********** 
16867.12 .04519706 . 85 . 03320334.57 .04 

Bank Sta : Left Right Lengths: Left channel Right 
19706 . 8520334 . 57 500 502 . 53 485 

Ineffective Fl ow num= 
St.a L Sta R El e v Permanent 

16867.1219649 . 87 1068 F 
20523.724460.33 1068 

Coeff Contr. 
.1 

Ex pan. 
. 3 

CROSS SECTION OUTPUT Profi 1 e #PF#l 
*************************************************"'************1<******************************** 
• E.G. Elev (ft) • 1053.95 • Element Left OB • Channe l • Ri ght OB • 
• Vel Head (ft) 3.69 • Wt. n-val. 0.033 
• w.s. El ev (ft) * 1050 .27 * Reach Len. (ft) 500.00 502.53 
• Crit w.s . (ft) * 1045. 89 • Flow Area (sq ft) *10771. 28 
• E.G. s lope (ft/ft) *0.002685 • Area (sq ft) *53197.46 *10771.28 
• Q Total (cfs) *166000 . 00 • Flow (cfs) • *166000 . 00 
• Top width (ft) * 2341.16 • Top Width (ft) * 1661.14 * 627.55 * 

Ve l Total (ft/s) * 15.41 • Avg. vel. (ft/s) * 15.41 * 
* Max Ch 1 Dpth (ft) 39.67 * Hydr . Depth (ft) 17.16 
• Conv. Total (cfs) *3203782.0 • Conv. ( cfs) *3203782.0 
• Lengt h Wtd. (ft) 502.53 *Wetted Per. (ft) * 634.45 • 
• Min Ch El (ft) * 1030.80 • Shear (lb/sq ft) 2.85 

485.00 

38.44 

52 .48 

• Alpha 1.00 • Stream Power ( l b/ft s) • 43.85 
• Frctn Loss (ft) 0 . 95 • Cum Vol ume (acre-ft) * 8707.61 *32343 . 65 * 2829.40 • 
* C & E LOSS (ft) 0 . 32 *Cum SA (acres) * 2154.08 * 3069.89 * 1029.40 * 
* * * * * * * * * * * * * * * * ** * * * * * * * * * * * ** * * * * * ** * * * * ** * * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * ** * * * * ** * * * * * * * * * * * * 

warning: 
warning: 

warning: 

Note: 

oi vi ded flow computed for t hi s c ross-section . 
The ve 1 oc i ty head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for 
addi ti anal cross sections. 
The energy loss was greate r t han 1.0 ft (0. 3 m). bet.ween the cu rrent and previous cross 
section. This may indicate the need fo r additional cross sect ions. 
Multiple critical depths were found at t his l ocation. The crit i cal depth with t he l owest, 
water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*******************************************************1r*************************************** 
• E.G. Elev (ft) * 1053.97 • Element Left OB • Channel • Right OB • 
• vel Head (ft) 3.67 • Wt . n-val. 0 . 033 
• w. s . El ev (ft) * 1050.30 • Reach Len. (ft) 500.00 502.53 485 . 00 
• Cri t w. s . (ft) • 1045.89 • Flow Area (sq ft) •10791. 50 
• E. G. s lope (ft/ft) •0 . 002669 • Area (sq ft) *10791.50 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *166000.00 · ~~~ *~~~~ ~ms) · 6iU~ : !~~-w~~fh ~ms) · 6iU~ · 
* Max Ch l Dpt h (ft) 19.50 * Hydr . Depth (ft) 17 . 19 
• Conv. Total (cfs) *3213324.0 • Conv . (cfs) *3213324 . 0 
• Length wtd. (ft) * 502. 53 • wetted Per. (ft) • 634.59 
• Min ch El (ft) • 1030.80 • s hea r (lb/sq ft) 2 . 83 
• Alpha 1.00 • Stream Power ( lb/ft s) • 43.58 
• Frctn Loss (ft) 0.95 • cum volume (acre-ft) • 1422.13 *33323.57 355.97 
* C & E LOSS (ft) 0.32 *Cum SA (acres) * 22 1.84 * 3075.50 * 77 . 43 * 
************1r********************************************************************************** 

warning: 

warning: 

The ve 1 oci ty head has changed by more than 0 . 5 ft (0 . 15 m). This may indicate the need for 
additional cross sections. 

val id, 

Note: 

The energy loss was greater than 1.0 ft (0. 3 m) . between the current and previous cross 
section. This may indi cate the need fo r additional cross sections. 
Mu l tiple critical depths were found at thi s l ocation. The critical depth with t he l owest, valid , 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 212.08 

RS: 212.08 

Left and Ri ght Channe l Bank Stations Interpolated 
station Elevation Data num= 101 

Sta Elev Sta El ev Sta El ev Sta Elev Sta Elev 
* * * * * * * * * * * * * * * * ** * * * * ** * * * * * ** * * * * * *** * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * 
17052.4 

17854.31 
18092.97 
18430.19 
19125.21 
19261.95 

1065 .117093.98 
106117952.67 

1010 . 318121.67 
1013 . 718591.23 
1014 . 119158.95 
1013 . 819287.74 

1063 . 217330 . 91 1062 . 5917423 .14 1062.2117562 . 97 1062.23 
1061.3917989.42 1061.1 18003.9 1064.7218053 . 78 1032.77 
1010.4218204.85 1011 . 4918218 . 51 1014.5318400 . 47 1013 .68 
1012.7318717.39 1012 . 5 518827.36 1012.71 18982. 9 1014.44 
1014.27 19197. 5 1013 . 721923 7. 59 1014.0519246.24 1012. 73 
1011.5219294.56 1009 . 4419377.18 1009.8819458.03 1009.79 
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Dup 1 i cateEffective 
19560.86 1055 . 919603. 52 1052. 7719676.09 1052.9419681.091050.10619689.85 1045 .14 
19720.06 1031.7419729.83 1028.619835.59 1026.9819956 . 58 1026 .4520018 . 74 1026.48 
20046 . 86 1026.7120134 .08 1025.920179.54 1025 . 9920234 .17 1026.6520245.73 1033 .13 
20270 .89 1050 . 120275.07 1052.92 20290.81 1060 . 920335 . 45 1060.3720383. 25 1044.65 
20424. 79 1044. 3820442. 88 1052.792054 5. 79 1055. 720813.04 1061. 3820956 . 27 1063.95 
21082.72 1065.9821252 . 33 1068 . 1621359.98 1067.921436 . 79 1067 .7621473.77 1066.77 
21529.98 1066.4821607.29 1070 .32 1676.41 1072 . 821730 . 28 1073.8421923 . 53 1073.03 
22030.611073.7622091.57 1073.1322182.24 1073.622303 . 011072.0522453.89 1069.64 
22595 . 45 1068.2222755.09 1066.8622966. 16 1063.923129 . 47 1061.46 23222.4 1059.05 
23255.36 1058.6423268.74 105 5.5123278.67 1058.323295.59 1055.5423328 . 26 1058 . 3 
23 417. 52 1058.423428.87 1058.123519.64 1059. 323868.62 1059.1724082 . 28 1059.08 
24280 . 77 1060.1224441.84 1061.9124594 . 59 1060.924688.74 1061. 7424871.91 1061. 24 

24970 . 8 1060.3325012 . 15 1058.2625 172.94 1060.8 25399.4 1060.1425629 .95 1059.85 
25800. 17 1059.4125815.84 1060.0725861. 96 1079.725884.17 1080 .2625963.83 1080.96 
26004.82 1061.65 

Manning's n va 1 ues num= 
Sta n val Sta n val Sta n val 

************************************************ 
17052 . 4 .04519681.09 

Ban k Sta : Left Right 
19681.0920270.89 

Ineffective Flow num= 
Sta L Sta R El ev 

17052 . 419560.86 1078 
20290 . 826004.82 1078 

. 03320270.89 .04 

Lengths: Left Cha nne 1 
510 519.85 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Right 
475 

Coeff Contr. 
. 1 

Ex pan . 
. 3 

********************** * ** *************************************************'~<************ ** ****** 
• E.G. Elev (ft) • 1052.68 • Element Left OB • Channe l • Right OB • 
• vel Head (ft) 2 . 62 • Wt . n-val . 0.033 
* w. s. Elev (ft) • 1050.06 *Reach Le n . (ft) 510 . 00 519.85 475.00 
* Cri t W.S. (ft) • 1041.4 5 *Fl ow Area (sq ft) *12782 . 71 
• E.G. Slope (ft/ft) *0.001412 • Area (s q ft) *53987 . 83 *12782 . 71 • 309.41 
• Q Total (cfs) *166000.00 • Flow (cfs) • *166000 . 00 • 
• Top width (ft) • 2180.90 • Top width (ft) • 1521.04 • 589 . 65 70.20 • 

vel Total (ft/s) • 12 . 99 • Avg. ve l. (ft/s) • 12.99 
* Max Ch l Dpth (ft) 40.62 * Hydr. Dept h (ft) 21.68 
• conv . Total (cfs) *4417610 . 0 • Conv. (cfs) *4417610 .0 
• Length Wtd. (ft ) • 519 . 85 • wetted Per. (ft) 601.17 
• MinCh El (ft) • 1025 . 90 • s hear ( lb/sq ft) 1.87 
• Alph a 1. 00 • St ream Powe r (l b/ft s) * 24 . 34 
* Frctn Loss (ft) 0.83 *Cum Volume (acre -ft ) * 8092.45 *32207 . 79 * 2827. 46 * 
* C & E LOS S (ft) 0.06 *Cum SA (acres) * 2135.82 * 3062 . 87 * 1028.72 
**************************************************************1<******************************** 

warni ng: 
warn i ng : 

Divided flow compu ted for this cross-sect i on . 
The ve 1 oci ty head has changed by more t han 0 . 5 ft (0 .15 m). Thi s may indi cate t he need for 
addition a 1 cross secti ons. 
Multipl e c riti cal depths were found at t hi s l ocation. The critical depth with t he l owest, valid, 
water s urface was used. 

Note: 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
• E.G. Elev (ft) • 1052.70 • El ement Left OB • Channel • Right OB • 
• vel Head (ft) 2 .61 • Wt. n- va l . 0.033 
• w. s. Elev (ft) • 1050.09 • Reach Len. (ft) 510.00 • 519.85 475.00 
• Cri t w.s. (f t ) • 1041.45 • Flow Area (sq ft) *12803.52 
• E.G. Sl ope (ft/ft ) *0 . 001405 • Area (sq ft) *12803. 52 
• Q Total (cfs) *166000.00 • Flow (cfs ) *166000 . 00 
* Top Width (ft) * 589 . 77 * Top Width (ft) * 589.77 

vel Total (ft/s) 12.97 • Avg. vel. (ft/s) 12.97 
• Max Chl Dpth ( f t) 24.19 * Hydr. Depth (ft) 21.71 
• Conv. Total (cfs) *4428936.0 • Conv . (cfs) *4428936.0 
• Le ngt h wtd . (ft) • 519.85 • we tted Per. (ft) • 601.31 • 
• Min Ch El (ft) • 1025.90 *Shear (lb/sq ft) 1.87 
• Alpha 1.00 • Stream Powe r ( lb/ ft s) • 24.21 • 
• Frctn Loss (ft) 0.82 • Cum volume (acre - ft) • 1422 . 13 *33187.47 355 . 97 
* C & E LOSS (ft) 0.06 *Cum SA (ac res) 22 1. 84 * 3068. 47 * 77 . 43 
*******************************V*************************************************************** 

warning: The ve l ocity head has cha nged by more than 0. 5 ft (0 . 15 m). Thi s may indi cate the need for 
addi t ional c ross· sections. 

Note: Multipl e c riti cal depths were fou nd at t hi s l ocati on. The crit i cal dept h with the lowest, valid , 
wa t e r surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 211.99 

Description: 211.99- FEMA Section AB 

Left a nd Right Channe 1 Bank Stations 
Interpolated 

Stati on Elevation Data num= 97 
Sta El ev Sta El ev Sta Elev Sta Elev Sta El ev 

******************************************************************************** 
17386.75 106217493.12 1060 . 3617883 . 55 1058.918026.04 1059 . 0818043.61 1064 . 43 
18128.52 1011.918212.07 1010 . 04 18284.3 1009.4118375.77 1031 . 9918386.79 1034 . 99 
18398.32 1031.618455.15 1010 . 4218634. 29 1010.15187 15.79 1026.1718726.98 1025.43 
18746.82 1028.918793.14 1039.1118826.55 1047. 2218835.49 1050 . 27 18880.3 1056.14 
18928.65 1059.619023 .07 1060.4719122.51 1058.69 19147.6 1056 . 9819172.92 1053.9 
19222. 57 1059. 719306 . 36 1064.7519387.36 1066.26194 19. 32 1065 . 7319467.92 1063. 3 
19535 . 53 1055.9 19579.8 1052.519594.04 1050.0119626.09 1059.7519669.23 1060.17 
19682.93 1052 . 119695 . 13 1051.719699 . 771048.63219734.91 1025.3919968.68 1025.66 

20018.4 102620129 .78 1025.520175.87 1025.6620205.91 1027.820236.81 1047.09 
20249.65 1048 . 632 20249.8 1048.6520268.39 1059.720319.37 1059.4 52 0355.66 1049 . 61 
20366. 72 1051.1620380.34 1056. 3120536.66 1059. 720697. 58 1062.9120861.07 1067 . 46 
20969.05 1071.421086.46 1074.5421220.77 1077.821348.89 1078 . 3521519 . 24 1075 . 76 
21606 . 23 1073 . 4221740 .53 1069.1421834 .91 106821936.77 1071 . 0222068.74 1077 . 26 
22 189 . 17 1082 . 4922398.45 1089 .6222486.87 1090.322515.75 1089 . 9422616.83 1085.49 
22698 . 81 1083.4322757.86 1080.0622899.81 1069.523059.97 1066.123300.96 1061.35 
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• 

• 

• 

23457.95 1059.0923578.87 1055 .29 23592 . 8 
23758.72 1057. 8423837.72 1057.31 23902 
24332.01 1056.0724582.04 1056.0124636.44 
24966.74 1058.31 24996 .3 1059 . 9325064.88 
25224.27 1057. 7525467. 18 1058.61 

Dup l i cateEffecti ve 
1052.823611.42 1057 . 123707.16 1057 . 71 
1056.223950.13 1056. 5724182.97 1056.91 

105924704.95 1057 . 5324865.28 1057.45 
1059 . 825072.86 1059.0925171.62 1057.94 

Manning's n values num= 
Sta n val Sta n val Sta n val 

* ** **********tl ********** *'* *'****** ** tdddd: ****** ** 
17386.75 . 04519699 . 77 

Bank Sta : Left Right 
19699.7720249 . 65 

Ineffective Flow num= 
Sta L Sta R Elev 

17386.7519669.23 1078 
20268.325467.18 1078 

. 03320249.65 . 04 

Lengths: Left Channel 
740 489.19 

Permanent 
F 
F 

Right 
710 

Coeff Cant r. 
.1 

Expan . 
. 3 

CROSS SECTION OUTPUT Profile #PF#l 
*********************************************************************************************** 
• E.G. Elev (ft) • 1051.79 • Element Left OB • Channel • Right OB • 
• vel Head (ft) 3.22 Wt. n-val. 0.033 
• w.s . Elev (ft) • 1048 . 57 • Reach Len. (ft) 740.00 • 489 . 19 710.00 
• Crit w. s. (ft) • 1041.17 • Flow Area (sq ft) *115 35. 15 

: 6·~~t~1o~~fgt/ftl :~6~8M1bo • • A~~~w c(~f~~l *F
367 

"
19 ·;~mo65oo • 

• Top width (ft) • 1310.55 • Top width (ft) 761.27 • 549 . 29 • 
vel Total (ft/s) • 14.39 • Avg . vel. (ft/s) 14 . 39 

*Max Chl Dpth (ft) 39.16 * Hydr . Depth (ft) 21.00 
• conv. Total (cfs) *3893922.0 • Conv. (cfs) *3893922 .0 • 
• Length Wtd. (ft) • 489.19 • Wetted Per . (ft) 561.95 
• MinCh El (ft) • 1025.39 • Shea r (lbjsq ft) 2.33 
• Alpha 1.00 • St ream Power (lb/ft s) • 33 . 52 
• Frctn Loss (ft) 0 .83 • Cum Vo l ume (acre-ft) • 7645.47 *32062.68 * 282 5.78 
* C & E LOSS (ft) 0.09 *Cum SA (acres) * 2122.46 * 3056.07 * 1028 . 34 
*********************************************************************************************** 
warning: oi vi ded flow computed for this cross-section. 
Note: Multiple critical depths were found at this locat ion . The critical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
1; * * * * * * * * * * * * * * * * * * * * ** * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** ** * * * * * 
• E.G. Elev (ft) • 1051.82 • Element Left OB • Channel • Ri ght OB • 
• vel Head (ft) 3.20 • Wt. n-val. 0.033 
• w.s. Elev (ft) • 1048.62 • Reach Len. (ft) 740.00 • 489.19 • 710.00 
• c ri t w. s. (ft) • 1041.17 • Fl ow Area (sq ft) *11560 . 38 • 
• E.G . Slope (ft/ft) *0 . 001806 • Area (sq ft) *11560.38 
• Q Total (cfs) *166000 . 00 • Flow (cfs) *166000.00 . ~~~ ~~~~~ ~ms) 5iU~ : r~~. w~~ih ~ms) . 5iU~ : 
*Max Chl Opth (ft) 23.23 * Hydr. Depth (ft) 21.03 * 
• Conv. Total (cfs) *3905949.0 • Conv . (cfs) *3905949.0 
• Length Wtd. (ft) • 489.19 • Wetted Per. (ft) • 562 . 42 • 
• MinCh El (ft) • 1025 .39 • Shear (lb/sq ft) 2 . 32 
• Alpha 1.00 • St ream Power ( l b/ft s) • 33.28 
• Frctn Loss (ft) 0.83 • cum volume (acre-ft) • 14 22.13 *3304 2 .09 355 . 97 
* C & E LOS S (ft) 0.09 *Cum SA (acres) 221.84 * 3061.67 77.43 
* * * * * * * * * ** * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * ** * * * * * ** * * * * * * * * * * * * * * * * * ** ** * * * * * * * * * ** * * * * * * * * * * * * 

Note: Multiple critical dept.h s were found at this location. The critical depth with the lowest, valid, 
wat.er s urface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 211.89 

RS: 211. 89 

Left and Right Channel Bank Stat. ions Interpolated 
Station Elevation Data num= 95 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
*********************************1::********************************************** 
17673 . 64 1059.917830 . 52 1057.818075.45 1057.5918106. 59 1061.3918156.21 1060.92 
18181.64 105718268.15 1057.418570.49 1056.27 18656 . 7 1057.3718734.79 1059.4 
18854.83 1058.1 18903.9 1058.6218933.75 1056.2618954. 51 1054.319026.15 1059.53 
19074.67 1064 . 519130 .02 1067.6619166.92 1067.8219220. 33 1064.2519291.97 1056.93 
19339 .05 1053.2 193 55. 5 1049.4119383.94 1051. 7719506. 58 1049.7319568.03 1052. 09 
19611 . 95 1052.419640 . 96 1059.4519668.79 1059.3319685.751048.02319719.16 1025 .75 
19877 . 45 1024.19 19996 1024.820046.95 1024.9420149.18 1025.3420215.53 1026.87 
20231.37 103 5.8620250.74 1048.0220268.71 1059 . 320317.76 1059.25 20347.9 105 3. 02 
20357 .11 105 3.8720365.64 1057.4620503.92 1061.220587 .79 1062.3220715.42 1064.82 
20808 . 25 1066.4820898.25 1068.17 21050.2 107021240.42 1069.721365.85 1067.31 
21444. 39 1066.6721597 . 69 1066.812174 7. 36 1066 . 62183 7. 61 1066.0122018. 21 1062. 79 
22078 .36 1061.7622206 . 84 1065. 222377.75 1068 . 122579.85 1068.7522814.63 1068.78 
22947 .07 1067.96 23029.4 1068.0923191.51 1066.423528.26 1059.52 3662 .78 1056.72 
23775 . 83 1055.5423829.73 1054.1523844.87 1051. 223876.82 1056.0923920.99 1057 
23995 .44 1056.4 724052.85 1056.124082.77 1056.624140.98 1058.2724165.07 1058. 2 5 
24271.91 1056.45244 11 .05 1053.1724579.36 1053.324759.09 1054.04 24774. 1 1055.28 
24840 .04 1057.6924883 . 78 1058.2624920.88 1055.825041.94 1055.2925284.44 1056 . 1 
25336 .01 1057.1325359.39 1058.3225402.51 1057.3 25726 . 4 1058.2326172.96 1058.11 

26295.6 1059.626333.92 1078.17264 70.33 1078.826504 .14 1058.926569.17 1059.94 

Manning' s n Va 1 ues num= 
Sta n val Sta n val Sta n val 

************************************************ 
17673 . 64 . 04519685 . 75 .03320250.74 .04 

Bank s ig(;8~~n202~~g9~ Lengths : L~6~ c~ 2?n:~ Ri ~~5 Coeff Cant r. Ex pan . 
. 1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Pe rmanent 

17673.6419640.96 1068 F 
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Dup l i cateEff ecti ve 
20268 . 726569.17 1068 

CROSS SECTION OUTPUT Profi 1 e #PF#l 
**************"'******************************** ************************************************ 
• E.G. El ev (ft) * 1050.86 *El ement Left OB • Cha nne l • Right OB • 
• vel Head (ft) 2.91 • Wt . n- val. 0.033 
• w.s. El ev (ft) • 1047 .95 • Reach Len. (ft) 507 . 00 527.46 • 640.00 
• Crit w.s . (ft) • 1039.97 • Flow Area ( sq ft) *12125.97 • 
• E.G. s lope (ft/ ft) *0.001595 • Area (sq ft) *12125 . 97 
• Q Tota l (cfs ) *166000.00 • Flow (cfs) *166000 . 00 
• Top width (ft) 564.78 • Top width (ft) • 564 .78 • 

vel Tota l (ft/s ) 13.69 • AVg. Vel. (ft/s) 13 . 69 • 
* Max Chl Dpth (ft) 23.76 * Hydr. Depth (ft) 21.47 
• Conv . Total (cfs) *4156215.0 • Conv. (cfs) *41562 15 . 0 
* Le ngth Wtd . (ft) 527. 46 • Wetted Per. (ft) 577.39 
• Min Ch El (ft) • 1024.19 • Shear ( l b/sq ft) 2.09 
• Alpha 1.00 • St ream Power (lb/ ft s) • 28.63 
• Frc tn Loss (ft) 0.85 • c um vol ume (acre-ft) • 7455 . 48 *31929.82 • 2825 . 78 
• c & E Loss (ft ) 0.00 • Cum SA (acres) • 2115.99 • 3049.82 • 1028. 34 • 
*********************************************************************************************** 

Note : Multiple critical depths were found at this l ocation. The crit i cal de pth with the lowes t, val id, 
water s urface was used. 

CROSS SECTION OUTPUT Profile #PF# 2 
**************** ******************************************************************************* 
• E.G. El ev (ft) * 1050.90 • El eme nt Left OB • Cha nnel • Right OB • 
• ve l Head (ft) 2.90 • Wt . n-val. 0.033 
• w.s . El ev (ft) • 1048. 01 • Reach Len. (ft) 507.00 • 527 . 46 • 640.00 
• Crit w.s. (ft) • 1039.97 • Flow Area ( sq ft) *12154 . 99 • 
• E.G. s l ope (ft/ft) *0 . 001583 • Area ( s q ft) *12154.99 • 
• Q Tota l (cfs) *166000.00 • Fl ow (cfs) *166000 . 00 
• Top width (ft) 564 . 94 • Top width (ft) 564.94 

vel Total (ft/s ) 13 . 66 • Avg. Vel . (ft/s ) 13.66 • 
* Max Chl Dpth (ft) 23 . 81 * Hydr. Depth (ft) 21. 52 * 
• Conv . Total (cfs ) *4171896.0 * Conv. (cfs) *4 171896.0 
• Le ng th wtd. (ft) 527 . 46 • wetted Pe r. (ft) 577.57 
• Min Ch El (ft) • 1024.19 • Shear (lb/sq ft) 2.08 
• Alpha 1.00 * Stream Powe r ( lb/ft s) • 28 .41 • 
• Frc tn Loss (ft) 0 . 84 • Cum Volume (acre-ft) • 1422.13 *32908.93 355 .97 
* C & E LOSS (ft) 0 . 00 *Cum SA (acres) 22 1. 84 * 3055.41 * 77.43 * 
*********************************************************************************************** 

NOte: Multiple critica l de pth s were found at this l ocation. The critical de pth with the l owest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Desc ription: 211. 79 

RS: 211 .79 

Left and Right Channe 1 Bank Stat ions Interpo 1 a ted 
Station Elevat ion Data num= 85 

St a Elev Sta Elev Sta Elev Sta Elev Sta El ev 
******************************************************************************** 
18158 .31 1058 . 118521.37 105 7 .9218711.98 1053.2918821.22 1049.9719332.48 1038.9 

19421.9 1034. 719443 .13 1034 .6819494.8 3 103 1.4519529.82 1033.8919593.73 1053.47 
19613.84 1059.219631 . 93 1059. 1219649 .87104 7 . 18219683.64 1024.7119868. 29 1023.84 
19990. 11 1024.4520071.01 1024.2 20181 1025 . 03 202 10.4 1042.5420217.71104 7. 186 
20234 .96 1058 . 1520266.77 1058 . 9620288.34 1058 .220317.07 1049.64 20327.91 1051.41 
20334.62 1054.8620544.02 1058. 1120748. 52 1061. 320960. 89 1062 .1921136. 74 1063. 31 
21355 .67 1062.99 21514. 2 1062 . 9221680.46 1061.621736.211061.7621809 . 47 1060.69 
21912.92 1059.5422164.31 1055.8622 183.26 1055.4223 65 . 65 1059.3522456. 33 1059.66 
22607.29 1061.0722697 . 85 1061. 2422 757.13 106222877 . 22 1061.9822997 . 38 1061.21 
23 058.71 1061.6923238.58 1060. 2923378.99 1059.623483 .49 1059. 3723694. 55 1056.44 
23766.47 1056.3523904.99 1053.8723 939.63 1052.523954.411049.7323974 . 63 1054 .92 
24066. 57 1057.0124104 . 95 1055. 7224159.03 1054 .924203.29 1053. 77 24226.8 1054 .13 
24410 . 42 1054.11 24588 . 5 1054.8124806 .33 1056 . 924857 .28 1056.9224892 . 35 1056.25 

24937. 4 1056 . 2724992.53 1057.9125 025 .07 1054.525154.69 1054.6325336.45 1057.87 
255 08 . 23 1059.0125689.64 1058.1825912 .41 1058.826025 .53 1058.4626235.18 1058. 51 
26315 . 33 105826360.96 1059.1426386 .48 1071.426401.46 1071.61 264 23 . 9 1078. 8 
26526 . 56 1078.922654 7. 02 1071. 3226569. 39 1067.826599.18 1058. 2826670.85 1059.87 

Manning' s n va 1 ues num= 
St a n val Sta n val Sta n val 

************************** ** ******************** 
18158 . 31 .04 519649.87 

Bank St a: Left Right 
19649.8720217 . 71 

I neffect ive Flow num= 
St a L Sta R Elev 

18158 . 3119613.84 1068 
20266 . 726670.85 1068 

.03320217.71 .04 

Lengths: Left Channe l 
680 450 . 74 

Permanent 
F 
F 

Coeff Cont r. 
.1 

Ex pan . 
. 3 

CROSS SECTION OUTPUT Profil e #PF#1 
******************************************************************************************* **** 
* E. G. Elev (ft) * 1050.02 * El ement * Left OB * Cha nne l * Ri ght OB * 
• ve l He ad (ft) 2.92 • Wt. n-val . 0.03 3 
• w. s. El ev (ft) • 1047 . 10 • Reach Le n. (ft) 680 . 00 • 450 . 74 290.00 
• Crit w.s. (ft) • 1039. 26 • Flow Area ( s q ft) *12111.00 • 
• E.G. Slope (ft / ft) *0 . 001613 • Area (sq ft) • 4252.35 *12111.00 
• Q Total (cfs) *166000 . 00 • Flow (cfs) *166000.00 
• Tvoep wT

0
idt tahl ((fftt /)s) • 1186.74 • Top width (ft) 619.16 • 567.58 • 

l 13.71 • Avg. vel. (ft/s) 13.71 • 
* Max Chl Dpth (ft) 23.26 * Hydr. De pth (ft) 21.34 
• Conv . Total (cfs) *413 2806. 0 • Conv. ( c f s) *4132806 . 0 
• Length wtd. (ft) 450.74 • wetted Per . (ft) • 580.50 • 
• Min Ch El (ft) • 1023.84 • Shear ( l b/sq ft) 2. 10 
• Alpha 1.00 • Stream Powe r ( lb/ ft s) • 28.80 • 
• Frctn Loss (ft) 0 . 73 • Cum Volume (acre-ft) • 7430 . 74 *31783 . 08 • 2825 . 78 
* C & E LOSS (ft) 0.00 *Cum SA (acres) * 2112 . 39 * 3042 . 96 * 1028.34 
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• 

• 

• 

Dup 1 i cateEffect i ve 
* * * * * * * * * * * * * * * * * * * * * *** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * 

warning: Divided f l ow computed for t hi s c ross-section. 
Note: Mul t i pl e c ritical dept hs were fou nd at t his l ocation . The critical depth wi t h the lowest, valid, 

water s urface was used . 

CROSS SECTION OUTPUT Prof i le #PF#2 
* * * * * * * * * ** * * * * * * * * * * ** * * * * * *"' * * * * * * * * * * * * * * * * * * * * * * * * * 11:11: * * * * * * * * * * * ** * * * * * * * * * * * ** * * * * ** * * * * * * 
* E.G. Elev (ft) • 1050.06 * Element Left OB * Channe l * Right OB * 
• vel Head (ft) 2. 90 * Wt . n-val. 0 . 033 
• w.s. Elev (ft) * 1047.16 *Reach Len. (ft) 680.00 • 450.74 290 . 00 
* Crit w.s. (ft) * 1039.26 *Flow Area (sq ft) *12145.65 
• E.G. Slope (ft/ft) *0.001599 • Ar ea (sq f t ) *12145.65 
* Q Tot a 1 (cfs) *166000. 00 * Flow (cfs) *166000 . 00 

* ~~~ *~~~~ ~ms) 5~u; : :~~-w0~i~ ~ms) 5~u; 
*Max Chl Dpt h (ft ) 23 . 32 * Hyd r . Depth (ft) 21.39 
* Conv. Total (cfs) *4151454 . 0 * Conv. (cfs) *4151454.0 
• Length Wtd. (ft) 450 . 74 • Wetted Per. (ft) 580 . 73 
*Minch El (ft) • 1023.84 • Shear ( l b/sq ft) 2.09 * 
*Alpha 1.00 • Stream Power ( l b/ft s) * 28.53 
* Frct n Loss (ft) 0 . 72 • Cum volume (acre-ft) * 1422.13 *32761. 80 * 355 . 97 
* C & E LOSS (ft) * 0. 00 * Cum SA (acres) * 221.84 * 3048 . 56 * 77.43 
* * * ** * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * 

Note: Mul tiple critica l depths we re found at t his l ocation . The critical depth with the lowest, valid, 
water s urface was used . 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description: 211.71 

RS: 211 . 71 

Left and Ri ght Channel sank Stations I nterpo l ated 
Station El evat ion Data num= 82 

Sta Elev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 
18356.24 1056.618403 . 32 1056 . 5118836.53 1046.2619011. 11 1054.3319170 . 81 1053 . 8 
19462.94 1052.519478.82 1053 .0919497.62 1060.06 19533 1043.2819551.37 1045 . 32 
19595.29 105919611.46 1057 . 8119628.43 1046 . 4719661. 32 1024.4919846.96 1023.81 
19928.43 1023 . 1919998.17 1023.220045.76 1023 . 2120158.51 1023.3920197.84 1046.47 
20216.14 1057 . 2120266 . 22 1057 . 7620314.99 1042.620325 . 03 1043 . 14 20337 . 2 1046.87 
20568.24 1050.2520851.05 1051.3120962.88 1051.52 1206.35 1051.6421388.45 1051. 42 
21419.92 1051.2321727.44 1052 . 6221848 . 61 1053 . 52 1981.25 1052.7822130.55 1052.51 
22220.26 1051.5322459.24 1054.3422578.82 1055 . 122876 . 18 1055.9323025.66 1056.21 
23117.46 1056.8923238.24 1055.61 23357 . 2 1054 . 623446.32 1054.2323535.13 1054.99 
23685.75 1053 . 2823748.15 1053.5423836.62 1056.423904 . 67 1055.7524029.98 1052. 16 
24046.15 1048.724064.65 1054.8424297.11 1054. 624417.85 1054 . 0824 709.66 1055. 58 

24914.5 1057.2724949.53 1057 . 2425042.76 1055 . 725080.42 1056.7725117. 12 1053.8 
25243.64 1054.8825321.41 1057 . 3325361.74 105825507.43 1059.54 25610.8 1058.49 
25724.65 1059.9825796.42 1060.0825841. 82 1059.625987.23 1060.326062.01 1060.39 
26081.09 1058.8926241.81 1058.1126377 . 22 1057.126422.65 1058 . 2926467.41 1067.88 
26493 . 74 1078. 7726570.07 1078 . 7926595 . 33 1080 26627. 3 1065. 29 26661. 5 1058.87 
26693 . 27 1058. 222672 5. 34 1059.01 

Man ning's n va 1 ues num= 
Sta n val Sta n val Sta n val 

***** ********** *** ******** ****** ** ** ********** ** 
18356.24 .04519628 . 43 

Bank Sta: Left Ri ght 
19628.4320197. 84 

Ineffective Fl ow num= 
Sta L Sta R El ev 

18356.24 19595. 3 1068 
20266.226725. 34 1068 

. 03320197.84 .04 

Le ngt hs : Left channe 1 
780 392 . 06 

Permane nt 
F 
F 

Coeff Contr . 
.1 

Ex pan . 
. 3 

CROSS SECTION OUTPUT Profi l e #PF#l 
*********************************************************************************************** 
• E.G. El ev (ft) • 1049 . 29 • Element Left OB * Channe l *Ri ght OB • 
• vel Head (ft) 2 . 91 • Wt. n-val. 0 . 033 
• w.s. El ev (ft) • 1046 . 38 * Reach Len. (ft) 780.00 • 392.06 500.00 * 
• Cri t w. s . (ft) * 1038 . 56 *Fl ow Area (sq ft) *12118.89 
• E.G. Slope (ft/ft) *0 . 001615 *Area (sq ft) 50.42 *12118.89 75.18 
• Q Tot al (cfs) *166000.00 • Flow (cfs) •166000.00 . ~~~ *~~~~ ~ms) • 6iUb : :~~ w0~t~ ~ms) 35.63 5~U6 • 32.74 
*Max Chl Dpth (ft) 23.19 * Hydr. Dept h (ft) 21.29 * 
• Conv. Total (cfs) *4130222.0 * Conv . (cfs) *4130222 . 0 
• Length wtd. (ft) • 392 . 06 • wetted Per. (ft) * 581.99 
• Mi n c h El (ft) • 1023 . 19 • Shear (1 b/sq ft) 2.10 
• Alpha 1.00 • Stream Power ( l b/ft s) • 28.76 
• Frctn Loss (ft) 0 . 66 • Cum Volume (acre-ft) • 7397.15 *31657.72 * 2825 . 53 
* C & E LOSS (ft) 0 . 02 *Cum SA (acres) * 2107.27 * 3037.08 • 1028 . 23 • 
*********************************************************************************************** 

warning: oi vi ded f l ow comp uted fo r t his cross-section. 
Note: Mu l tip l e cr i tical depths were fo und at this location. The cri t ical dept h with t he lowest, vali d, 

water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
************************************ *********************************************************** 
* E.G. El ev (ft) • 1049.34 * El ement Left OB * c ha nn el * Ri ght OB * 
* vel Head (ft) 2.89 * Wt . n-val. 0.033 
* w.s. El ev (ft) • 1046.45 * Reach Len . (ft) 780.00 392.06 . 500.00 
* Crit w.s. (ft) • 1038.56 • Fl ow Area (sq ft) *12158 . 51 * 
* E.G. Sl ope (ft/ft) *0 . 001599 • Area (sq ft) *12158 . 51 . 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000 . 00 · ~~~ *~~~~ ~ms) . 569. 33 • Top wi dth (ft) 569 . 33 

13.65 • Avg. Ve l . (ft/s) 13 . 65 
* Max Chl Dpth (ft) 23.25 • Hydr. Depth (ft) 21. 36 * 
* Conv . Tot a 1 (cfs) *4151491. 0 • Conv. (cfs) *4 151491.0 . 
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Dup 1 i cateEffecti ve 
• Length wtd . (ft) 392 . 06 • Wetted Per. (ft) • • 582 . 26 • 
• MinCh El (ft) • 1023.19 • Shear ( l b/sq ft) 2 . 08 
• Alpha 1.00 • Stream Power (lb/ft s) • 28.46 
* Frctn Loss (ft) 0.66 *Cum vo lume (acre - ft) * 1422.13 *32636.05 355.97 
* C & E LOSS (ft) 0.02 *Cum SA (acres) 221.84 * 3042.67 77.43 
****************************-1:**************************************-!::****-!::********************** 

Note: Multiple critical depths were fou nd at this l ocation . The critical depth with t he lowest, valid, 
water surface was us ed . 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 211 . 63 

RS: 211.64 

Left and Right Channe 1 Bank Stations Interpol a ted 
Station Elevation Data num= 74 

Sta El ev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 
18455.22 1055.618870.41 1054.6119083.17 

19582 . 2 1054 .119594 .16 1050.2119604.79 
1965 7. 7104 5 . 60119689. 19 102 519804 . 58 

20036 . 19 1022.9320060.82 1023.620181.08 
20238.13 105 7. 0220265.94 105 7 . 5920288 . 34 
20371.71 1043.95 20510.4 1045 . 0120712.01 
21208 . 66 1048 .1421454 . 04 1047.8221685.69 
22242.98 1048.2222332 . 89 1048.1922513.12 
23295.42 1051.6523472.95 1051.1123700.42 
23949.2 1 1052 . 3623981.01 1052.4624008 .88 
24133.79 1054 . 5824302.75 1054.0624347.21 

25102.6 1055.6325165.57 1054.9925293 . 65 
25 597.17 1058.4125 713.85 105 7. 982 5824 . 69 
26040. 31 1060.2826085.96 1060.1626115 . 36 
26496. 95 1078.6826605. 38 1079.6726703 . 24 

1054 . 4919308 . 22 1054. 25 19426. 55 1053.86 
1050 . 3319629.34 1057.4119639.51 1057 . 5 
1023.319911.42 1022.65 19986.5 1022 . 75 

1022 . 5820196.63 1031 . 17 20219.8104 5. 602 
1056.820321.05 1046 . 9420343 . 65 1039.08 
1046.120789.36 1046.9121038.61 1047.48 
1048.521805.81 1048.0822092.18 1048.45 
1050.222770.05 1051.0723054.32 1051.7 
1052. 523820.77 1054. 7623926. 54 1054.04 
1047.424037.13 1053.1124090.43 1054.01 
1053.624484.04 105424904.87 1055.84 
1054.325400.67 1057.0625522 . 25 1059 . 22 
1060 . 625850.02 1060 . 9225980 . 05 1061.02 
1058.626378. 3 7 1057 . 1726385 . 52 1058. 22 
1058.126712.22 1058 . 41 

Manmng' s n Valu es num= 3 
Sta n Val Sta n val Sta n val 

************************************************ 
18455.22 . 045 19657.7 .033 20219 . 8 . 04 

Bank st!96~~f~ 20~i§h~ Lengt hs: Left Channe 1 
481 521.13 

Coeff Contr. 
.1 

Ex pan. 
. 3 

Ineffective Fl ow num= 
Sta L Sta R Elev Permanent 

F 18455.2219639.51 1068 
20265.9267 12.22 1068 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
**********************************************************************'*'************************ 
• E.G. El ev (ft) • 1048.61 • El ement Left OB • Channel • Right OB • 
• vel Head (ft) 3.11 • Wt. n-val. 0.033 
• w.s. El ev (ft) • 1045.49 • Reach Len. (ft) 481.00 • 521.13 221.00 
• Crit w.s. (ft) • 1038 . 24 • Flow Area (sq ft) *11720.96 • 
• E.G . Sl ope (ft/ft) *0.001773 • Area (sq ft) *11720 .96 332.13 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *166000 . 00 

• ~~~ ~~~~~ m~s) s~u~ : ~~~. w~~i~ ~~~~s) 5~u~ • 274 . 05 
• Max chl Dpth (ft) 22 . 91 • Hydr. Depth (ft) 20.86 
• Conv. Total (cfs) *3941953 . 0 • Conv. (cfs) *394 1953.0 
• Length wtd. (ft) 521. 13 • Wetted Per. (ft) • 574.20 • 
• Minch El (ft) • 1022.58 • Shear (lb/sq ft) 2.26 • 
• Alpha 1.00 • Stream Power ( l b/ft s) • 32.01 • 
• Frctn Loss (ft) 1.04 • Cum volume (acre-ft) • 7396.70 *31550.44 • 2823 .19 
• C & E LO SS (ft) 0.08 *Cum SA (acres) • 2106 . 96 • 3031.99 * 1026.47 
**************** ***** ************************************************************************** 

warning: 
warning : 

Warning : 

Note: 

Divided flow computed for this cross-section. 
The ve 1 oci ty head has changed by more t han 0. 5 ft (0 . 15 m). This may indicate t he need for 
additional cross sections. 
The energy l oss was greater than 1. 0 ft (0. 3 m). between t he current and previous cross 
section. This may indicate the need for additional cross sections. 
Multiple critical depths were found at this l ocation. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
• E.G. El ev (ft) • 1048 .66 • Element Left OB • Channel • Right OB • 
• vel Head (ft) 3.09 • Wt. n-val. 0 . 033 
• W.S . Elev (ft) • 1045.57 • Reach Len . (ft) 481.00 • 521.13 221.00 
• Crit W. S. (ft) • 1038.24 • Flow Area (sq ft) *11767.87 
• E.G . Sl ope (ft/ft) *0.001751 • Area (sq ft) *11767.87 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 

• ~~~ ~~~~~ m~s) 5~ni : ~~~-w~~ih ims) 
5~Ui . 

* Max Chl Dpth (ft) 22 . 99 * Hydr. Depth (ft) 20.94 
• Conv . Total (cfs) *3966851.0 • Conv. (cfs) *3966851.0 
• Length wtd. (ft) 521 . 13 • Wetted Per. (ft) 574.51 • 
• MinCh El (ft) • 1022 . 58 • Shear ( l b/sq ft) 2.24 
• Alpha 1.00 • Stream Power ( l b/ft s) • 31.59 • 
• Frctn Loss (ft) 1.03 • Cum volume (acre-ft) • 1422.13 *32528.38 355 . 97 
* C & E LOSS (ft) * 0 . 08 * Cum SA (acres) 221.84 * 3037.58 77.43 
**********************************************************1:************************************ 

warn in g: 

warn ing: 

Note: 

Th e ve 1 oci ty head has changed by more t han 0. 5 ft (0 .15 m). Th i s may indicate t he need for 
add i tional cross sections. 
The e nergy l oss was greater than 1.0 ft (0.3 m) . betwee n the current and previous cross 
section. This may indi cate the need for add i tional cross sect ions. 
Multiple critical depths were found at thi s l ocation. The crit i cal depth with the lowest , valid, 
water surface was used. 

CROSS SECTION 

Page 36 
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• 

• 

Dup 1 i cateEffect ive 

RIVER: 1 
REACH: 1 

INPUT 

RS: 211. 54 

Desc ription: 211. 54 - FEMA Section AA 
Station El evation Data num= 24 

Sta El ev Sta El ev Sta El ev Sta El ev Sta Elev 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * idt * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *** * * * 

18557 
19866.76 

20223 . 6 
20374.03 
20443.92 

105619498.08 
1021.920100.43 
1049. 320265 . 59 
105 5.420382.33 
1057.120456 . 54 

1062.8819570 .11 
1023.220148 . 29 
1046.120326 . 2 5 
105 5 . 9 20385. 6 
1061.420479.34 

1056 . 919585.13 
1056 . 820163. 32 
1049 . 420339. 59 
105 5.9 20412 . 1 
1060 . 721248. 52 

Manning ' s n values num= 
Sta n val Sta n val 

3 
Sta n val 

************************************************ 
1855 7 .03719498.08 

Bank Sta: Left Right 
19498.0820163.32 

Ineffective Flow num= 
Sta L Sta R Elev 
1855719498.08 1070 

20163. 3221248. 52 1070 

.03220163 . 32 .037 

Length s: Left Channe 1 
125 12 5 . 49 

Permanent 
F 
F 

Right 
120 

1056 . 719633 . 01 
105720195 . 23 

1050.820360 . 21 
1057.320434 . 96 
1053.6 

Coeff Cont r. 
.1 

1023. 1 
1056.3 
1052. 5 
1056.7 

Ex pan . 
. 3 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
* * * * * * * * * 1<1: * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * *.* * * * * * * 
• E.G. Elev (ft) • 1047.48 • Element Left OB • Channel • Right OB • 
• vel Head (ft) 3 . 95 • Wt . n- va l . 0. 032 
• w. s. Elev (ft) • 1043.53 • Reach Len. (ft) 0 . 10 • 0.10 • 0.10 
* Crit w.s. (ft) • 1038 . 07 • Flow Area ( s q ft) *10410.75 * 
• E.G. s l ope (ft/ ft) *0.002272 • Area ( s q ft) *10410 . 75 
• Q Total (cfs) *166000 . 00 • Flow (cfs ) *166000 .00 . ~~~ ~~~~~ ~ms) 5iU~ : ~~~-w~~~h ~ms) 5iU~ 
* Max Chl Dpth (ft) 21.63 * Hydr. Depth (ft) 19.81 * 
* Conv. Total (cfs) *3482746.0 • Conv. ( c fs) *3482746 .0 
• Length wtd . ( ft) • 0 . 10 • wetted Pe r . (ft) 538 . 38 
• Min c h El (ft) • 1021.90 • Shear ( l b/sq ft) 2. 74 
*Alpha 1.00 • Stream Powe r ( lb/ ft s) • 43 . 73 
• Frctn Loss (ft) 0 . 00 • Cum vo lume (acre-ft) • 7396.70 *31418. 05 2822.35 
* C & E LOSS (ft) 0 .09 *Cum SA ( acres ) * 2106 . 96 * 3025 . 49 * 1025.77 
************************* * ********************* ************ * ********** ************************* 

warning: The velocity head has cha nged by more than 0. 5 ft (0 . 15 m) . Thi s may indicate t he need for 
additional cross s ections . 
Mul t ipl e cri t i cal de pth s were found at this l ocation. The critical de pth with the l owest, val id, 
energy was used . 

Note: 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************** ************************************************ 
* E. G. Elev (ft) * 1047 . 56 * El ement Left OB * Chan ne l * Right 08 * 
• vel Head (ft) 3.90 • Wt . n- val. 0.032 
• w.s. El ev (ft) • 1043.66 • Reac h Len. (ft) 0 . 10 • 0. 10 0 . 10 
• Cri t w.s . (ft) * 1038 . 07 • Fl ow Area (sq ft) *10478 .70 
• E.G. s l ope (ft/ ft) *0. 002226 • Area ( s q ft) *10478.70 
• Q Total (cfs ) *166000. 00 • Flow (cfs) *166000.00 . ~~n~~~~ ~ms ) • 5 iU~ : ~~~ - w~~~~ ~~Us ) · 5iU~ : 
*Max Ch l Dpt h (ft) 21. 76 * Hydr. Depth (ft) 19 . 93 
• Conv . Tota l (cfs) *35 18758.0 • Conv. ( c fs) *3518758.0 
• Lengt h Wtd. (ft) • 0.10 • Wetted Pe r. (ft) • 538.83 • 
• Min c h El (ft) • 1021.90 • Shear ( l b/sq ft) 2-.-70 • 
• Alpha 1.00 • Stream Power ( lb/ ft s) • 42.80 • 
• Frctn Loss (ft) 0.00 • Cum vol ume (acre - ft) • 1422.13 *32395.31 • 355 .97 
* C & E LOSS (ft) 0 . 09 * Cum SA (ac res ) 221.84 * 3031.07 * 77.43 
*********************************************** ************************************ ************ 

warning: The ve locity head has c ha nged by more than 0. 5 ft (0 .15 m) . Thi s may indi cate the need for 
addi t i onal cross sections . 
Multipl e critical dept hs we re found at this l ocat ion. The critical depth with the l owest, valid, 
energy was used . 

Note: 

BRIDGE 

RIVER : 
REACH: RS: 211 .525 

INPUT 
Desc ription : 19th Avenue Bridge 
Di stance from Upstream XS = .1 
Deck/Roadway width 124.49 
we i r Coeffi c ient 2. 6 
Ups tream Dec k/ Roadway coordinates 

num= 11 
Sta Hi Cord Lo Co rd Sta Hi Co rd Lo Co rd Sta Hi Co rd Lo Cord 

*********************************************** ************************* 
18557 1056 105619498.08 1062.88 1062.8819498.08 1062.88 1056.33 

19617.96 1065.1 1058.4319732 . 91 1067.4 1060. 6819853.66 1068. 72 1062.03 
19974 . 41 1069.18 1062 . 5120095.16 1068.67 1061. 9720215.91 1067.18 1060.46 
20336 . 66 1064 . 77 1058.0320456.45 1061.4 1054.73 

Up st ream Bridge Cross Section Dat a 
Station Elevation Data num= 24 

Sta El e v Sta El ev Sta El ev Sta El ev Sta El ev 
1;1t1r*1<******1<************1<********************* ********************************** 

18557 
19866 . 76 

20223.6 
20374 .03 
20443 . 92 

105619498.08 1062. 8819570.11 
1021. 920100.4 3 1023.220148.29 
1049.320265.59 1046.120326.25 
105 5. 420382. 33 1055.9 20385 . 6 
1057.120456.54 1061.420479 . 34 

Manning's n Va 1 ues num= 

1056 . 919585 .13 
1056 . 820163. 32 
1049.420339.59 
1055.9 20412.1 
1060 .721248. 52 

1056 . 719633 . 01 
105720195.23 

1050.820360.21 
1057.320434.96 
1053.6 
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Dup 1 i cateEffect ive 
Sta n val Sta n val Sta n va l 

* *********** * * ***** *** **** ** *** ** ** **** ** **** ** * 
18557 . 03 719498 . 08 

Bank St a: Left Right 
19498.0820163.32 

I neffect ive Flow num= 
Sta L Sta R Elev 
1855719498 . 08 1070 

20163.3221248 . 52 1070 

.03 22 0163.32 

Coeff Cont r . 
.1 

Permanent 
F 
F 

Downstream Deck/ Roadway Coord inate s 
num= 11 

.037 

Expan . 
. 3 

Sta Hi Cord LO Cord Sta Hi Cord Lo Cord Sta Hi Co rd Lo Cord 
************************************************************************ 

18557 1056 105619498.08 1062 . 88 1062 .8819498.08 1062 . 88 1056.33 
19617.96 1065 . 1 1058 . 431973 2. 91 1067.4 1060 . 6819853.66 1068. 72 1062.03 
19974.41 1069.18 1062.5120095 .16 1068.67 1061.9720215.91 1067. 18 1060.46 
20336 . 66 1064.77 1058 . 0320456.45 1061.4 1054 . 73 

Downst ream Bridge Cross Sect ion Dat a 
Sta tion El evation Data num= 22 

Sta El ev St a El ev St a El ev Sta El ev Sta El ev 
* * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

18577 
19642 . 62 
202 04 . 85 
20366 . 65 
20479 . 34 

105619498 . 08 
102319876.38 

1056.120210 . 17 
1054. 320380 . 75 
1060 .72 1248 . 52 

1062.8819510.11 
1021.820110 . 04 
1055.920249.54 
1054.620418.55 
105 3.6 

1051195 79 . 82 
102320157.91 

1049 . 420344 . 26 
105 520428 .15 

Manning' s n values num= 3 
Sta n val St a n val Sta n val 

************************************************ 
18 577 .037 19579 .82 

Bank Sta: Left Right 
19579.8220172.93 

Ineffective Fl ow num= 
Sta L Sta R Elev 
1857719579 . 82 1056.7 

20172.9321248 . 52 1056.8 

. 03220172.93 

Coeff Contr. 
.1 

Pe rmane nt 
F 
F 

.037 

Ex pan . 
. 3 

1056. 719594. 75 
1056.620172.93 
1054.820347.44 

1055204 56.54 

1056 . 5 
1056.8 
1054 . 8 
1061.4 

Ups tre am Embankment s ide s l ope 
Downst ream Embankment si de s l ope 
Max imum all owabl e s ubmerge nce for we ir 
El evat ion at which weir flow begin s 
Ene rTy head used in s pillway des ign 

hori z. to 1. 0 verti ca 1 
horiz. to 1.0 vert i cal 

fl ow ~ .95 

~~~ ~ ~~~s~e! fi~~e used in des i gn Broad Crested 

Number of Piers 

Pi e r Data 
Pier Station Upstream~19615. 06 Downs t ream~19615. 06 
Upst ream num= 2 

width El ev Width Elev 
* ****** ** *** ** ** *********** ** *** 

5.8 1046.9 5.8 1058.5 1 
Downstream num= 2 

wid th Elev width Elev 
* **** **** *** **** *** ****** **** ** * 

5 . 8 1046.9 5.8 1058.5 1 

Pi e r Data 
Pi e r Stati on Ups tream~ 19735 . 81 Downst ream~197 35. 81 
Upstream num= 2 

Width El ev Width El ev 
****** ****** ** ************* ** ** * 

5 . 8 1022 5 . 8 1060. 77 
Downstream num= 2 

wi dt h El ev width El ev 
* ***** ******** *********** ****** * 

5. 8 1022 5. 8 1060 . 77 

Pier Data 
Pi e r St a tion Up st ream~ 19856.56 Down st ream~19856 . 56 
Upstream num= 2 

wi dt h El ev width El ev 
***** ******** ************* ** **** 

5.8 1020.85 5.8 1062 . 07 
Downst ream num= 2 

Wi"<lth El ev width El ev 
** **** ** **** * ** *** ******** ** **** 

5.8 1020.85 5.8 1062 . 07 

Pier Data 
Pier Stat ion ups tream~ 19977 . 31 Downstream~19977. 31 
Ups tream num= 2 

W1dth El ev width El ev 
*** ** ****** ***** ******** *** ***** 

5 . 8 1028.55 5.8 1062.5 1 
Downst ream num= 2 

width El ev Width Elev 
***** * *** ***** ***** ****1c* * ***** * 

5.8 1028 . 55 5.8 1062. 51 

Pier Data 
Pier St a tion Ups t ream~20098. 06 Downs t ream=20098. 06 
Upstream num= 2 

width Elev width El ev 
*** ******** ** ** *** ****** ** ****** 

5.8 1033.84 5.8 1062 . 02 
Downstream num= 2 

width El ev width El ev 
* ** **** ** *** **** ir'fc* ******** ** *** 

5. 8 1033. 84 5 . 8 1062.02 
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• 

Dup 1 i cateEffective 

Pier Data 
Pier Station Ups tream=20218. 81 
Upst r eam num= 2 

width El ev width El ev 
*********** ** *** **** **** ******* * 

5.8 1039.95 5.8 1060 .55 
Downst r eam num= 2 

width El ev width Elev 
* ***** ***** ** ******* ** ** ** ** **** 

5.8 1039.95 5.8 1060.5 5 

Pier Data 
Pi e r Station Ups tream=20339. 56 
Upstream num= 2 

width Elev width El ev 
***** * ** *** **** *** **** ****** **** 

5.8 104 5.78 5.8 1058 .17 
Downstream num= 2 

width El ev Width El ev 
***** * ********* *** ********** **** 

5.8 1045 . 78 5.8 1058.17 

Number of Bridge coefficient Set s 

LOW FlOW Methods and Data 

Downst r eam=20218. 81 

Downst ream=2033 9. 56 

Ene rgy 
Momentum c d 1. 2 
Yarnell 

Sel ected Low Flow Methods 

High FlOW Method 
Energy Only 

Additional Bridge Pa ramete rs 

KVal 1.05 
Highest Energy Answer 

Add Fri ction component t o Momentum 
Add weight component to Momentum 
Cl ass B flow cri ti ca 1 depth computations use cri ti ca 1 depth 

insi de the bridge at the ups tream end 
Crite ri a to c heck for pressure flow = Ups t ream energy grade line 

BRIDGE OUTPUT Profi 1 e #PF#1 
********************************* * ********************'k*******'k'k*************'k*****"k********"k 
• E.G. US . (ft) 1047 . 48 *El eme nt *Ins ide BR US *In s ide BR DS • 
• W.S. US . (ft) 104 3.53 • E.G. Elev (ft) 1047. 39 1046.75 
• Q Tota l (cfs) 166000.00 • w. s. El ev (ft) 1042.53 1041. 34 
• Q Bridge (cfs) 166000.00 • Crit W. S . (ft) 1038.59 1038 .44 
• Q weir (cfs) • Max Ch l opth (ft) 20 . 63 19.54 
• weir Sta Lft (ft) • vel Total (ft/s) 17.70 18.66 
• weir Sta Rgt (ft) • Fl ow Ar ea (sq ft) 9380.77 8894.33 
• weir Submerg • Froude # Ch l 0.72 0.78 
• weir Max Depth (ft) • Speci f Force (cu ft) 18343 7. 40 178883.90 
• Min El Weir Flow (ft) 1065.11 • Hydr Depth (ft) 19.00 17 .97 
• Min El Prs (ft) 1062.5 1 • W. P. Total (ft) 677.51 658.71 • 
• Delta EG (ft) 0 .97 • Conv . Total (cfs) 251168 7 . 0 2341905.0 
• Delta ws (ft) 1.65 • Top Width (ft) 493.62 49 5. 01 
• BR Open Area (sq ft) 19158.31 • Frctn Lo ss (ft) 0. 58 0. 00 

BR Open Vel (ft/S) 18.66 • C & E LOSS (ft) 0.05 0.23 
• Coef of Q s hea r Total (lb/sq ft) • 3.78 • 4.24 

: * ~ ~ * ~;! * ~; ~~~~ * ** * * * * * * *: ;~; ~~~ * ~~ 2 ~ * *: * ~~~; ~ * J~~~! * £1 ~ c f~ * ~ 1 * *: * * * * * * ~~ * ~; * *: * * * * * * r~ * 2~ * *: 

Warning: 

Note : 

warning: 

Note : 

The ve 1 oci ty head has changed by more than 0. 5 ft (0 . 15 m) . This may indicate t he need for 
addition a 1 c ross sec tion s . 
Multiple criti cal de pth s we re found at this locat ion. The crit ical depth with t he l owest, valid , 
energy was used . 
The velocity head has cha nged by more than 0. 5 ft (0 .15 m) . Thi s may indi cate t he need for 
addition a 1 cross sections. 
Multipl e crit i cal depth s were found at this l ocat ion. The c ri ti cal depth with the l owest, valid , 
ene rgy was used . 

BRIDGE OUTPUT Profi 1 e #PF#2 
********* ************************************************************************************ 
*E .G. US . (ft) 1047 . 56 *El ement *Ins ide BR US *Ins ide BROS* 
• W.S. US . (ft) 1043.66 • E.G . El ev (ft) 1047.47 1046. 86 
• Q Total (cfs) 166000 . 00 • w. s. El ev (ft) 1042.69 1041.60 
• Q Bridge (cfs) 166000 . 00 • Crit w.s. (ft) 1038 . 59 • 1038 .44 
• Q weir (cfs) • Max ch l Dpth (ft) 20.79 • 19 .80 
• weir Sta Lft ( ft) • vel Total (ft/s) 17.54 18.40 
• weir Sta Rgt ( f t) • Flow Area ( sq ft) 9462 .04 9023 . 69 
*weir Submerg * Froude # Chl 0.71 * 0.76 
• weir Max Dept h (ft) • Speci f Force (cu ft) 184204 . 20 • 179844.90 
* Min El Weir FlOW (ft) 1065 . 06 • Hyd r Depth ( ft) 19 . 15 18 . 22 
• Min El Prs (ft) 1062 . 51 • W. P. Total (ft) 679.73 661.52 
• Delta EG (ft) 0.93 • Conv . Total (cfs) 2542505. 0 • 2392157.0 
• Delta ws ( ft) 1.54 • Top Width (ft) 494.09 • 495. 38 
• BR Open Ar ea (sq f t) 18724.25 • Frctn Loss ( ft) 0 . 56 • 0.00 

BR Open Ve l (ft/s) 18.40 • C & E LOSS (ft) 0.05 0.22 
• Coe f of Q • s hear Total (lb/sq ft) • 3.70 • 4.10 
• Br Se l Method *E ne rgy only • Power Total (lb/ft s) 64.99 • 75.44 
******************************************************'k************************************** 

Note: 

Warning: 

Note : 

Multiple c riti cal depth s were found at thi s loca tion. The critical de pth with the l owest, valid, 
energy was used . 
The ve 1 oci ty hea d has cha nged by more than 0. 5 ft (0 .15 m) . This may indicate the need for 
addition a 1 c ross section s . 
Mul t ipl e c ritica l dept hs we re fou nd at this location . The c rit ical depth with the lowest, valid, 
ene rgy was used . 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 

RS: 211. 51 
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Dup l i cateEffective 
Description: 211.51 

Begin 19th Ave Landfill channelization 

Station Elevat i on Data num= 22 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

************************************1t1t1<1t1t1t11:11:11:1:1:1t::lr1t1t11:11:'1<11:11:1t11:11:1t'l<1:11:11:1t1t1t1<1t1t****1t1:1:1:1:1t 

18577 
19642 .62 
20204.85 
20366.65 
20479.34 

105619498.08 
102319876 . 38 

1056 . 120210.17 
1054 . 320380 . 75 
1060 . 721248. 52 

1062.8819510.11 
1021.820110.04 
1055 .920249 . 54 
1054 .620418 . 55 
1053.6 

105119579.82 1056.719594. 75 
102320157.91 1056 . 620172.93 

1049.420344. 26 1054 . 82034 7. 44 
105520428. 15 105520456.54 

Manning' s n valu es num= 
Sta n val Sta n val St a n va l 

*************************************** ** ******* 
18577 . 03719579 . 82 

sank Sta: Left Right 
19579.8220172 . 93 

rneffecti ve Flow num= 
Sta L Sta R Elev 
1857719579 . 82 1056.7 

20172. 9321248 . 52 1056.8 

. 03 220172. 93 . 037 

Leng t hs : Left Channe 1 
541 562.88 

Permane nt 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Coeff Contr. 
.1 

1056 . 5 
1056.8 
1054. 8 
1061.4 

Expan. 
. 3 

********************* ************************************************************************** 
• E.G . El ev (ft) • 1046 . 51 • Element Left OB • Cha nnel • Right OS • 
• vel Head (ft) 4.63 • Wt . n-Val . 0.03 2 
• w.s. Elev ( ft) • 1041. 88 • Reach Le n . (ft) 541.00 562 . 88 606.00 
• Crit w. s. (ft) • 1037.98 • Flow Area (sq ft) • 9616 . 05 
* E.G . Slope (ft/ft) *0.002923 *Area (sq ft) * 9616.05 
• Q Total (cfs) *166000.00 • Fl ow (cf s) *166000.00 
• Top Width (ft) 521.31 • Top width (ft) 521.31 • 

vel Total (ft/s) 17 . 26 • AVg. vel . (ft/s) 17.26 • 
* Max Chl Dpth (ft) 20.08 * Hydr. Depth (ft) 18.45 
• Conv . Total (cfs) *3070642.0 • Conv . (cfs) *3070642 . 0 
• Le ngth Wtd. (ft) 562.88 • Wetted Per. (ft) 533 . 23 
• Min Ch El (ft) • 1021.80 • Shear (lb/sq ft) 3 . 29 
• Alpha 1.00 • Stream Power (lb/ft s) • 56 . 80 
• Frctn Loss (ft) 1. 33 • c um vol ume (acre-ft) • 7396.70 *31391. 72 • 2822 . 35 
• c & E Loss (ft) 0. 37 • Cum SA (acres) • 2106 .96 • 3024 . 06 • 1025 . 77 • 
*****************************************************************#***************************** 

warning : 

warning: 

Note: 

The ve 1 oci ty head has c ha nged by more than 0. 5 ft (0 .15 m) . Thi s may indi cat e t he nee d for 
addi ti anal cross section s . 
The e nergy loss was greate r than 1.0 ft (0. 3 m) . between t he current a nd previous cross 
sect ion. Thi s may indicate the need for additional cross sections. 
Multipl e c ri tical de pth s were fo und at this l ocation. The critical depth with t he l owes t, valid, 
ene rgy was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
****1t*************1t***** * ***********************************************1t********************** 
• E.G. El ev (ft) • 1046 .63 • El ement Left OB • Channe l • Right OB • 
• vel Head (ft) 4 . 51 • Wt. n-va l. 0 . 032 
• W.S. El ev (ft) • 1042 . 12 • Reach Le n. ( ft) 541.00 • 562.88 606 . 00 
• Crit w.s. (ft) • 1037 . 98 • Fl ow Area (sq ft) • 9738.69 • 
• E.G. s l ope (ft/ft) •o. 002807 • Area (sq ft) • 9738. 69 • 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000 . 00 
• Top width . (ft) 521.98 • Top width (ft) 521.98 

vel Total (ft/s) 17 .05 • Avg. vel. (ft/s) 17 . 05 
* Max Chl Dpth (ft) 20.32 * Hydr. De pth (ft) 18 . 66 
• Conv. Tota l (cfs) *3 132976. 0 • Conv. (cfs) *3132976.0 
• Length wtd. (ft) 562.88 • Wetted Per. (ft) 534.05 • 
• Minch El (ft) • 1021.80 • Shea r (lb/sq ft) 3.20 
• Alpha 1.00 • St ream Power ( lb/ ft s) • 54.48 
• Frctn Loss (ft) 1. 28 • Cum Volume (acre-ft) • 1422.13 *32368.67 355.97 
* C & E LOSS (ft) 0.36 *Cum SA (acres) 221.84 * 3029 .65 77.43 * 
****************************************************************** ***************************** 

warning : 

warning: 

Note : 

The ve 1 oci ty head has c ha nged by more th an 0. 5 ft (0 .15 m). Thi s may indicate the need for 
additional cross sections . 
The e nergy loss was greater than 1.0 ft (0. 3 m) . between t he curre nt a nd previous c ross 
s-ection . Thi s may indi cate the need fo r additional c ross sections. 
Multipl e criti ca l depth s were found a t t hi s l ocation . The crit i cal de pth with the lowes t, vali d, 
ene rgy was us ed. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 211.41 

RS : 211 . 41 

Left a nd Right Chann e 1 Ban k Stations Interpo 1 a ted 
Station El evat i on Data num=- 98 

Sta El ev Sta El ev Sta Elev Sta El ev Sta El ev 
******************************************************************************** 
18573 .85 1055 . 518621.78 1056.6118655 . 14 1053.7918722 .99 1053.25 18902.93 1052.9 
19132. 77 1051. 619320. 33 1050. 8719480.4 7 1049. 5819533. 31 1047 . 7219566.92 1049.4 

19611.4 1046 . 919634 . 53 1044 . 0819638.09 1041. 7819668.43 1022 . 1819702.69 1018. 56 
19754.63 1019.6519786 . 92 1018.319889.98 1020 .7419930.16 1020.8119994 .45 1020.82 
20076 . 61 1020 . 9120167.45 1021.220192.38 1033 . 0120195.55 1039.3220206.061041.777 
20220.36 1045.1220236 . 46 1054.7820293.62 105620331.24 1065. 222 0351.3 7 1065.23 
20357.03 1066 . 6220414 . 04 1056 . 96 204 36 . 1 1062.220445 . 88 1058.7420504 . 13 1060.74 
20521.21 1060. 79205 57 .16 1066. 5820578. 69 1061.620603. 37 1060.3620654 . 05 1060.04 
20689.25 1058 . 2320722.97 1060. 5820735.67 1057 .720828 . 84 1057.0620846 . 13 1057 .59 
20898.33 1070.2520938 . 86 1063.6420980.02 10632 1017.32 1057.9221060 .66 1055.82 
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21097.07 1055.5321119.44 1056. 16 21132.9 
21298 . 44 1058.2121320.94 1060.3521339.43 
21459.74 105 3 . 4821477.97 1059 .9821533 .47 
21644 .09 1080.121655.42 1076 . 4821707 . 29 
21770 .4 7 1076.9921793.84 1054.8221802 .85 
21891. 41 1052.6921905.23 1051.4 321991.71 
22531 . 21 1052.1722650.75 1052.0922819 . 43 
23252. 71 1054. 2423349.12 1054 . 0823 46 3 . 55 
23891. 22 1051. 5624133.09 1051.4824212 . 43 
24320 .22 105124361. 59 1050 .58 24444.1 

Dup l i cateEffective 
1055 .121181. 47 1054 .221283 . 06 1053.8 
1062.821380.38 1060. 3221406.09 1052.45 

106121555. 62 1081.8121619 . 68 1081.91 
1075.321720.18 1072 . 1521749 . 96 1071.27 
1056 . 121842. 36 105621864.05 1053 . 48 
1051.8222 10. 76 1052.0622373 . 03 1052.78 
1052 .522919.43 1053 . 142 3211. 23 1053.67 
105 3. 123574.33 1051.7923680 . 61 1051. 32 
1051.924237 . 65 1050. 3224284 . 73 1050 . 32 

1052 

Manning' s n values num= 3 
5ta n val Sta n val Sta n va l 

* * * * * * * * * ** * * ** * ** * * * * ** * * * * * * * * * * ** * * * * * * * * * * * * 
18573 . 85 .03719638.09 . 03220206.06 .037 

Lengths: Left Channel Right 
500 501.53 505 

Bank Sta: Left Right 
19638.0920206.06 

Coeff Cont r. 
. 1 

Ex pan. 
. 3 

CROSS SECTION OUTPUT Profile #PF#l 
* * * * * * * * * * * * * * * * ** * * *. ** * * * * * ** * * * * * *** * * * * * * * * * * * * * * * *** * * * * * ** * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * 
* E.G. Elev Cft) * 1044.81 • El ement Left OB • Chan ne l • Right OB • 

vel Head (ft) 3 . 40 • Wt. n- val. * 0.032 
* w.s. Elev (ft) * 1041.4 2 • Reach Len. (ft) 500.00 * 501.53 505.00 
* Crit w. s. (ft) * *Fl ow Area (sq ft) *11221.50 
* E.G. s lope (ft/ft) *0.001948 * Area (sq ft) *11221.50 
* Q Total (cfs) *166000 . 00 * Flow (cfs) *166000 .00 * 
• Top width (ft) 565 . 86 * Top width (ft) • 565.86 * 

Ve l Tot a l (ft /s) 14.79 * Avg. vel. (ft/s) 14.79 
*Max Chl Dpth (ft) 23. 11 * Hydr. Depth (ft) 19 .83 
* Conv. Total (cf s) *3761447 .0 * Conv . (cfs) *3761447.0 * 
* Lengt h Wtd. (ft) * 501.53 * Wetted Per. (ft) * 578.58 • 
• Min Ch El (ft) * 1018 . 30 * Shear (lb/sq ft) 2.36 
*Alpha 1.00 *St r eam Power (lb/ ft s) * 34 . 89 
* Frctn Loss (ft) 1. 22 * Cum volume (ac re-ft) • 7396 . 70 • 312S7. 09 * 2822. 35 
* C & E LOSS (ft) 0 . 00 *Cum SA (acres) * 2106.96 * 3017.04 * 1025.77 
* * * * * * * * * * * * * * * * ** * * * 1r* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * 1..,t * ** ** * * * * * * * 
warmng: The energy l oss was greater than 1.0 ft (0.3 m). between the curre nt and previous cross 

sect i on. Thi s may indi cate the need for additional c ross sections . 

CROSS SECTION OUTPUT Profil e #PF#2 
* * * * * 1: * * * * * * * * * * 1:1: * * * **** * * * * * * * * * * * * * * * * * * * * * * * * ** * 1: * * ** * * * * * * * * * * * * * * * * * * ** * * * * * * * * * ** * * * * * * * 
• E.G. Elev (ft) * 1044.99 • El ement Left OB * Channel * Right OB • 
* ve l Head (ft) 3 . 31 • Wt. n-va l . * 0 . 032 
* w.S. Elev ( ft) • 1041.69 *Reach Len. (ft) 500.00 • 501.53 505.00 
* Crit w. s . ( ft) • • Flow Area ( sq ft) *11375 . 19 * 
• E.G. s lope (ft/ft) •0. 001869 • Area (sq ft) *1137 5 . 19 
* Q Tot a l (cfs) *166000 . 00 • Flow (cfs) *166000 . 00 * 
• Top width (ft) • 567 . 44 • Top width (ft) • 567 . 44 * 

Vel Total (ft/s) 14.59 • Avg . vel. (ft/s) 14 . 59 * 
* Max Ch l Dpth (ft) 23 . 39 * Hydr. Depth (ft) 20.05 
* conv. Total (cf s) *384022 4 .0 • Conv . (cfs) *3840224.0 * 
• Length wtd . (ft) • 501. 53 • Wetted Per . (ft) • 580. 27 • 
* MinCh El (ft) * 1018 . 30 * Shea r (lb/sq ft) 2.29 
*Al pha 1.00 *Stream Power (lb/ ft s) • 33 . 37 
• Frctn Loss (ft) 1.14 *Cum volume (acre-ft) • 1422 . 13 *32232.26 • 355.97 
* C & E LOSS (ft) 0.04 *Cum SA (acres) 22 1. 84 * 3022.61 * 77 . 43 
* * * * * * * * * * * * * * * * ** * * * *** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** ** * * * * * * * * * * * * * * * * * * ** * * * * * * * * * ** ** * * * * * 

warning: The energy loss was greater than 1.0 ft (0.3 m) . between t he current and previous cross 
section . Thi s may i ndi cate the need for addition a 1 cross sections. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
oescri pti on: 211.31 

RS : 211.31 

Left and Right Channel Bank St ations I nterpo l ated 
Station Elevation Data num~ 98 

Sta El ev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

19209 . 8 
19496 . 2 

19614 
19954 . 9 

20112 
20267 . 3 

20343 
20499 

20584 . 2 
20692 . 1 
20778 .6 
20884 . 1 
20964 .4 

21082 
21141. 3 
21236. 3 

21457 
21576 . 7 
21672.8 
21754.3 

1054 19309 .4 1053. 9 19371 
1050. 5 19510.1 1050 . 5 19528.9 
1021. 1 19677.8 1021.1 19724.1 
1021.8 19973 .9 1032 19980 . 4 
1026.2 20123 . 3 1028 20158.9 
1034 . 5 20269. 1 1035 . 1 20281. 8 

1038 203 56.11040. 765 20425.9 
1049.5 20549.5 1051.1 20551.5 
1059. 5 20614 1060.7 20625.4 
1051.6 20699.2 1055 20718.1 
1052.4 20806 1052. 5 20808. 3 
1051.7 20893 1051.9 20922.6 
1055.2 20970.5 1050 . 2 21010 .5 
1053.8 21083.4 1053 . 5 21093. 1 
1051.6 21160 .1 1051.2 21201.6 
1049 .8 21240.9 1049.4 21293.9 
1046 . 7 21459.4 1046.7 21510.1 
1047.8 21607 .4 1058 . 3 21626.3 

1062 21684.6 1057.7 21696.7 
1054 . 6 21757.7 1053 21786 

1052.4 19415 . 6 1052 19462.5 
1041.9 19531.21040.766 19571.7 
1021.3 19888 . 2 1022 19928.3 
1029.8 19994. 7 1027.2 20059 
1030.9 20198 . 7 1033.6 20212.5 
1034.8 20323.2 103 5.6 20338.5 
1055.5 2043 4.4 1057.4 20457.3 

1051 20571.1 1052.5 20575.3 
1057 20636 1051. 6 20682.5 

1055.1 20723.4 1052.3 20725.3 
1053.2 20835 .4 1052.5 20836.7 
1067.4 20930.4 1067.8 2094 4 
1050. 3 21036. 1 1052 21040.8 
1049 . 5 21124. 5 1050.5 21134.6 
1048 . 9 21204.4 1049.1 21219.3 

1049 21338 . 4 1048 .2 21394. 2 
1046.2 21538.8 1046 .8 21571 
1059. 1 21651.1 1060 .7 21661.7 
1051.4 21740.6 1053.4 21745.1 
1052 . 5 

Manning' s n va 1 ues num= 
St a n val Sta n val Sta n Val 

************************************************ 
19209.8 .037 195 31. 2 

Bank St~95~i:i 20~~t~ 
Ineffective Flow num= 

St a L Sta R Elev 

.032 20356 . 1 .037 

Le ngths: Left Channel 
540 523.28 

1 
Permane nt 

Right 
460 

Coeff Cont r . 
. 1 
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1051. 5 
1020 . 8 
1022 .1 
1026 . 6 
1034.3 
1037 .1 

1049 
1055.6 
1051.6 
1052. 3 
1052.2 
1066.2 
1052 . 7 
1050.2 
1052 . 5 
1047 . 1 
1046.8 
1060 . 9 
1054.1 

Ex pan. 
. 3 



Dup 1 i ca teEffect i ve 
20434. 4 21786 1060 

CROSS SECTION OUTPUT Profi 1 e #PF#l 
*********************************************************************************************** 
* E.G. El ev (ft) * 104 3 . 59 * El eme nt Le ft 08 * Chann e l * Right OB * 
* vel Head (ft) 3 . 39 • Wt. n- va l. 0 . 032 
* w.s. El ev (ft) • 1040. 20 • Reach Le n. (ft) 540.00 523.28 460.00 
• Cri t w.s . (ft) • 1037.24 • Fl ow Area (sq ft) *11234.25 
• E.G. Sl ope (ft/ft) *0 . 003137 • Area ( s q ft) *1123 4 .25 
• Q Total (cfs) *166000. 00 • Flow (cfs) *166000. 00 * 
* Top Width (ft) * 821.06 * Top width (ft) • 821.06 • 

vel Total (ft /s) 14.78 * Avg . Vel . Cft/s) 14. 78 
* Max Ch l Dpth (ft) 19 . 40 * Hydr. Depth (ft) 13.68 
* Conv. Total (cfs) *2963673 . 0 * Conv . (cfs) *2963673 . 0 
* Length wtd. (ft) • 523.28 • Wetted Per . (ft) • 829.63 
*MinCh El ( ft) • 1020.80 • Shea r (l b/sq ft) 2.65 
• Alpha 1.00 • St ream Power (l b/ ft s) • 39.19 
• Frctn Loss (ft) 1. 41 *Cum Vol ume (acre - ft) * 7396 . 70 *31127 . 82 * 2822.35 
* C & E LOSS (ft) 0 .28 *Cum SA (acres) * 2106.96 * 3009.06 * 1025 . 77 * 
************<~"***************** * *********************1t***-1t*****************************'*"*"~dd:**** 

wa rning: 

warning: 

The velocity head has changed by more than 0. 5 ft (0 . 15 m). Thi s may indi cate the need for 
add itional cross sections. 
The e nergy loss was greater than 1.0 ft (0.3 m). betwee n the current and previous cross 
section . Th is may indi ca te t he need for additi on a 1 cross sect i ons . 
Multipl e cri t i ca l de pths were found at this location . The crit i cal depth wit h the lowest, valid , 
wate r s urface was used. 

Note : 

CROSS SECTION OUTPUT Profile #PF# 2 
************ ************* ******************************** ************************** ************ 
* E.G. El ev (ft) * 1043.81 • El ement Left OB • Cha nne l * Right OB * 
• vel Head (ft) 3. 19 • Wt . n- val . 0.032 
• w. s. El ev (ft) • 1040.63 • Reac h Le n. (ft) 540.00 • 523 . 28 460.00 
* Crit W. S. (ft) • 1037.24 * Fl ow Ar ea (sq ft) *11S8S. 76 * 
• E.G. Slope (ft/ft) *0.002845 * Area (sq ft) *11585. 76 * 
* Q Total (cfs) • 166000 . 00 * Flow (cfs) *166000. 00 
* Top Width (ft) * 823.96 *Top Width (ft) * 823. 96 * 

vel Total (ft/s) 14.33 • AVg. Vel . (ft/s) 14.33 * 
* Max Chl Dpt h (ft) 19.83 * Hyd r. Depth (ft) 14.06 * 
* Conv. Total (cf s) *3112242.0 • Conv. (cfs) *311224 2 . 0 
• Length wtd . (ft) • 523.28 * wetted Per. (ft) * 832.66 • 
• Mi n Ch El (ft) • 1020.80 • s hea r (lb/sq ft) 2.47 
• Alpha 1.00 *St r eam Power ( lb/ ft s) * 35.41 * 
• Frctn Loss (ft) 1.25 • Cum volume (acre- ft) • 1422.13 *32100.08 • 355.97 
* C & E LOSS (ft) 0.28 *Cum SA (acres) 221.84 * 3014 . 60 * 77.43 * 
*********************11********11***11********11** ***** ******************************************** 

warning : 

warning: 

The velocity head ha s c ha nged by more t han 0. 5 ft (0 . 15 m) . Thi s may indi cate the need for 
addition a 1 cross secti ons . 
The e ne rgy loss was greater than 1.0 ft (0.3 m). between t he curre nt and previous cross 
section. This may indicate the need for additional c ross sect i o ns . 
Multipl e critical depths were found at this l ocat ion . The critical depth with the l owest, val id , 
water s urface was used. 

Not e : 

CROSS SECTION 

RIVER : 
REACH : RS: 211.21 

INPUT 
Desc r i ption: 211. 21 

Left and Right Channe l Bank Stations I nterpolated 
Station El evation Data num= 88 

Sta El ev St a El ev Sta El ev Sta El ev Sta El ev 
**************************************************** **************************** 

19418.7 1050 194 32.3 1049.9 19486 . 6 
19520 1044.719528.741040.216 19566 

20060. 3 1022. 2 20076 . 2 1032 .8 20080 
20174.8 1026.6 2018 3 .9 102 7.6 20204 . 6 
20232.4 1030 .9 20272 . 7 1031.9 20335 . 2 
20425.2 1031.3 20429 . 3 1031.7 2044 7 . 4 

20521. 261040 . 21620521.28104 0 .226 20524.4 
20571.8 1065.7 20580 .9 1066 20589.3 
20646.3 1062 . 6 206 59 . 3 1063.4 20674 .4 
20760. 3 1066 20772 1068 20791.6 
208 76. 7 104 5 . 5 20891.6 1044.9 20916 . 6 
21002.8 1046.7 21028 .1 1048.6 21034. 5 
21130. 1 1044.6 21249.3 1044 21250 
21324.8 1046.7 213 S9 . 3 1046.9 21432. 1 
21462.S 1051.8 21469.8 1052 . 8 21533.8 
21642 . 6 1057.9 21645.8 1056.1 21673.8 

21972 1044.7 21983.2 1052.6 21984 .7 
22028.7 1051 22088.3 1051.4 22171 

1051 19504 .4 
1021.1 19781. 8 

103 5 20082.4 
1029. 5 20217.4 
1032.6 20395. 1 
1035.2 20472 . 4 
1041.8 20544 
1061. 5 2060S. 5 
1064.8 20683.8 
1063. 6 20814.8 
1044. 2 20944.9 
1044.8 2103 5. 5 
1044.1 21260 . 5 

1048 21449 . 9 
1052 21595.7 

1046 . 4 21698 
1051.9 21991.1 
105 1. 7 

Manning 's n va 1 ues num= 
Sta n val Sta n val Sta n val 

***** *1:********1:1:*******1:*** ****1: *1:************* 
19418.7 . 03719528.74 . 03 22052 1.26 .037 

Bank Sta: Left Right Lengths : Left Channe l Right 
19528.7420521.26 495 493.11 475 

Ineffective Fl ow num= 1 
St a L Sta R El ev Permane nt 

20571.8 22 171 1068 F 

1050.9 19507 . 4 
1021.6 19997 .4 
1032 . 7 20093.4 
1030 . 4 202 29. 3 

1032 20413.6 
1032 .1 20501. 4 
1051.9 20563.3 
1058 . 5 20622.4 
1065 . 5 20692. 9 

1059 20846. 6 
1044 .5 20964. 5 

1044 21113. 8 
1047.3 21288 
1048.7 21452 . 1 
1051.9 21614.5 
1040.9 21967.4 
1050.7 21999 

Coeff Cant r . 
.1 

1051.4 
1022 .1 
1024.4 
1030.7 
1031.7 
1030 .2 
1064.6 
1060.1 
1064. 2 

1053 
1044 .9 
1044 .6 
1046 . 8 
1049 . 4 
1051. 8 

1041 
1051.3 

Ex pan . 
. 3 

CROSS SECTION OUTPUT Profile #PF#l 
*********************************************************************************************** 
* E.G. Elev (ft) 
• ve l Head (ft) 
• W. S . Elev (ft) 
• Crit w. s . (ft) 
* E.G. Slope (ft / ft) 
* Q Total (cfs) 
* Top Width (ft) 

* 1041.89 
2 . 44 

* 1039.45 
* 1035.5 5 
*0.002343 
*166000.00 

989.51 

* Element 
* Wt. n- val . 
• Re ach Len . (ft) 
• Flow Ar ea (sq ft) 
* Area (sq ft) 

• Flow (cfs) 
* Top Width (ft) 

Left 08 * Channel * Right OB * 
0.032 

495.00 * 493.11 * 475 . 00 
*13237. 48 * 
*1323 7. 48 

*166000 . 00 
* 989.5 1 * 
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• 

• 

Dup 1 i cateEffecti ve 
• Ve l Total (ft/s) 12.54 • Avg. vel. (ft/s) • • 12.54 
*Max Chl Dpth (ft) 18 . 35 * Hydr. Depth (ft) 13.38 * 
• Conv. Total (cfs) *3 429417 . 0 • Conv. ( cfs) *3429417 .0 
• Length Wtd . (ft) • 493.11 • Wetted Per. (ft) • 1004.50 • 
• MinCh El (ft) * 1021.10 • Shear (lb/sq ft) • 1.93 
• Alpha 1.00 • Stream Power (lb/ft s) • 24 . 17 
* Frctn LOSS (ft) 0.55 *Cum Vol ume (acre-ft) * 7396.70 *30980 . 83 * 2822 . 35 
* C & E LOSS (ft) 0.41 *Cum SA (acres) * 2106.96 * 2998.18 * 1025.77 
* * * * * * * * * * * * * * * * ** * * * * * * * * * * * ** * * * * * * 1d: * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

warning: 

Warni ng: 

Note: 

The velocity head has changed by more than 0. 5 ft CO .15 m). Thi s may indicate the need for 
additional cross sections . 
Th e conveyance ratio (upstream conveyance divided by downst ream conveyance) is l ess than 
0. 7 or greater than 1. 4. This may ind i cate t he need for addit i onal cross sections. 
Multiple critical depth s were found at t hi s l ocation . The criti cal depth with the lowest, valid, 
water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E.G. El ev (ft) • 1042.28 • Element Left 08 • Channel • Right OB • 
• vel Head (ft) 2.24 • Wt. n-val . 0.032 
• w.s. Elev (ft) • 1040 . 04 • Reach Len. (ft) 495.00 • 493.11 • 475.00 
* Crit W. S. (ft) • 1035 . 55 • Flow Area (sq ft) *13818.43 • 
• E.G. slope (ft/ft) *0 . 002037 • Area (sq ft) *13818.43 
• Q Total (cfs) *166000 . 00 • Flow (cfs) *166000.00 

• ~~~ ~~~~~ ~ms) • 
9iUi : !~~. w~~ih ~~Us) 9iUi · 

* Max Chl Dpth (ft) 18.94 * Hydr . Depth (ft) 13.93 * 
* Conv. Total (cfs) *3677597.0 • Conv . (cfs) *3677597.0 
* Length Wtd. (ft) • 493.11 • Wetted Per. (ft) • 1007.09 • 
*Min Ch El (ft) * 1021.10 *Shear (lb/sq ft) 1.75 
• Alpha 1.00 • stream Power (lb/ft s) • 20.97 
• Frctn Loss (ft) 0.49 • Cum Volume (acre-ft) • 1422.13 *31947.49 • 355.97 
• c & E Loss (ft) 0.37 • Cum SA (acres) 22 1.84 • 3003.69 • 77 . 43 
*********************************************************************************************** 

warn ing: 

warning: 

The velocity head has changed by more than 0 . 5 ft (0 .15 m). This may indicate the need for 
additional cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less t han 
0.7 or greater t han 1.4 . This may indicate the need for addi tional cross sections. 

Note: Multiple critica l depth s were found at thi s l ocation. The critical depth with the l owest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 211.12 

Description : 211.12- FEMA Section z 

Left Channe 1 Bank Station Interpol a ted 
Stati on Elevation Data num=- 63 

Sta El ev Sta Elev Sta El ev Sta El ev Sta Elev 
* * * ** ** * * * * * * * * * * * * * * *** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

19314 
19482 . 5 
20090 . 7 
20287 . 8 
20453 . 3 
20572.2 
21082.9 
21264.3 
21335.9 

21409 
21564. 5 
22111.5 
22200.7 

1050.6 19321.1 
1051. 2 19483 . 7 

1021 20239.6 
1020 20321.5 

1015. 7 20484. 3 
1046.4 20577 .1 
1041.6 21123 
1041.1 21277.3 
1046.9 21349.5 
1041.7 21414.3 
1044. 7 21580. 3 
1053.1 22112.9 
1051.7 22225.6 

1050.6 19403 . 5 
1050.519498.46 
1020 . 4 20259 
1020.6 20364.3 
1015 . 7 20510 . 9 
1044 . 9 20591.9 
1041. 5 21166 
1040 . 7 21299 . 3 
1046.7 21377.3 
1040.2 21431.9 
1044.8 21593 
1051.5 22113.7 
1051.6 22293.4 

1050.4 19415.2 
1040. 58 19527.6 
1020.1 20267 
1020.4 20406. 5 
1015. 7 20526.1 
1040.2 21035.6 
1041.6 21189.7 
1040.6 21311.7 
1046.7 21389. 3 
1040.1 21441.7 
1044.6 21597 
1050.9 22123 
1051.7 

Manning's n values num= 
Sta n val Sta n val Sta n val 

** *** ** ******** ********* ** ******************** ** 
19314 .03719498.46 

Bank sl~~ 9~e!~ 20~~~h~ 
Ineffective Flow num= 

Sta L St a R Elev 
21335.9 22293.4 1050 

. 032 20572.2 .037 

Le ngt hs: Left Channel 
500 505.73 

1 
Permanent 

F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
500 

1050.5 19470.9 
1021 19600.2 

1022. 5 20276.5 
1019.8 20438.1 
1023.8 20540 . 7 
1040.2 21045.7 
1041.5 21228 . 3 
1043.9 21321.5 
1045.7 21395 . 8 
1040.6 21511 . 5 

1042 22094 . 6 
1051.4 22146 . 6 

Coeff Cont r. 
.1 

1050 . 5 
1021.1 
1019.8 
1015 . 7 
1029.4 
1040.3 

1041 
1044 . 1 
1044.6 
1043.7 

1042 
1051.4 

Ex pan. 
. 3 

*********************************************************************************************** 
• E. G. Elev (ft) • 1040.93 *El ement Left OB • Channe l • Right OB • 
• vel Head (ft) 1.07 • Wt . n-val. • 0.03 2 
• w. s . Elev (ft) * 1039.87 • Reach Len. (ft) 500.00 • 505 . 73 500.00 
* Crit w.s. (ft) • 1029.88 • Fl ow Area (sq ft) *20026.95 
*E.G. Sl ope (ft/ft) *0 . 000644 • Area (sq ft) *20026.95 
• Q Total (cfs) *166000 . 00 • Flow (cfs) *166000.00 

• ~~~ ~~~~~ ~ms) : 106u~ : !~~ . w~~ih ~ms) : 106u~ : 
* Max Chl Dpth (ft) 24 .17 * Hydr. Depth (ft) 18.88 * 
• Conv. Total (cfs) *6543288.0 • Conv. (cfs) *6543288.0 
• Lengt h Wtd. (ft) 505.70 • Wetted Per. (ft) * 1073 . 03 
• MinCh El (ft) • 1015.70 • Shear (lb/sq ft) • 0 . 75 
• Al pha 1.00 • Stream Power ( lb/ ft s) * 6 . 22 
• Frctn Loss (ft) 0.47 • cum Volume (acre-ft) • 7396.70 *30792.55 • 2822.35 
• c & E Loss (ft) 0.09 • cum SA (acres) • 2106.96 • 2986 . 58 • 1025 . 77 • 
*********************************************************************************************** 

warn ing : 

warn ing: 

Note: 

The velocity head has changed by more than 0. 5 ft (0 .15 m) . Thi s may indi cate the need for 
additional cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is l ess than 
0 . 7 or greater than 1.4. This may indicate t he need for additional cross sections . 
Multipl e critical depths were found at this location. The crit i cal depth with the l owest, valid, 
water s urface was used . 
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Dup 1 i cateEffecti ve 

CROSS SECTION OUTPUT Profi l e #PF#2 
*************************************************1:********************************************* 
: ~~Y· H!!dv c~i)) * 

104i:6i : ~~~m~~~al . Left 
08 

* c3~032 1 
* Ri8~53~8 * 

• w. s. El ev (ft) • 1040.41 • Reach Len. (ft) 500.00 • 505 . 73 500.00 
• Crit w. s. (ft) • 1029.88 • Flow Area (sq ft) *20604.46 3.86 
• E.G. Sl ope (ft/ft) *0.000587 • Area (sq ft) *20604 .46 3.86 
• Q Total (cfs ) *166000.00 • Flow (cfs) *165998. 70 1. 30 
• Top width (ft) • 1081.14 • Top width (ft) • 1062.38 • 18 .76 

vel Total (ft/s) 8 . 05 • Avg. vel. (ft/s) • 8.06 0.34 
*Max Chl Dpth (ft) 24.71 * Hydr. Dept h (ft) 19 .39 * 0.21 
• Conv. Total (cfs) *6851806. 0 * Conv . (cfs) *685 1753 . 0 53.5 
• Le ngth Wtd. (ft) 505.73 • Wetted Per. ( ft ) • 1075.15 • 19.00 
• MinCh El ( ft ) • 1015.70 • Shea r (lb/s q ft ) 0.70 • 0.01 • 
• Al pha 1.00 • St ream Power (lb/ ft s) • 5 . 66 0 . 00 
• Frctn Loss (ft) 0 . 42 • Cum volume (acre-ft) • 14 22 .13 *31752 . 65 355 . 94 
• c & E Loss (ft) 0.08 • Cum SA (ac r es) 22 1.84 • 2992 . 07 77 . 33 
************************************************************ *********************************** 

Warning: 
warning: 

Divided flow computed for t his c ross-section. 
The velocity head has c ha nged by more than 0. 5 ft (0 .15 m). This may indi cate the need for 
addit ion a 1 c ross sections . 

Warning: The conveyance rat.io ( upst ream conveyance di vided by downst ream conveyance) i s less than 
0.7 or greater than 1.4. This may indi cat e t.he need fo r addi tional cross sections. 
Multiple critical depths were found at this location . The critical depth with t.he lowest, valid , 
water s urface was used. 

Note: 

CROSS SECTION 

RIVER: 
REACH: RS: 211.02 

INPUT 
Description : 211. 02 

Left Channe l Bank Stat ion Inte rpol ated 
Stat i on Elevat i on Data num= 58 

Sta El ev Sta Elev Sta Elev Sta El ev Sta El ev 
******************************************************************************** 

19239 
19409.6 
20111.7 
20202.9 
20279.9 
20448. 3 
20501. 7 
21144.9 
21353.2 
21524.4 
22163.4 
22324.3 

1049.4 19253.3 
1049.3 19472.3 
1020.1 20119.2 
1020.4 20228.3 
1025.7 20343.8 
1038.4 20459.5 
1038.2 21087.6 
1032. 5 21184.2 

1040 21399.5 
1043.8 21535. 1 
1052.1 22 174.7 

1052 22393.8 

1049. 2 19318.8 1049 . 3 
104919487.121039. 3 75 

1025.6 20133.2 1024.1 
1020.7 20238.9 1022.4 
1026.1 20394. 3 1041. 3 
1037.9 20468.8 1038.2 
1039.1 21102.9 1037.2 
1034.3 21243.7 1036.3 
1041.4 21439 1042.3 
1043.6 21559.7 1042.3 
1052 . 9 22226.3 1051.5 
1052 . 8 22399.8 1052 . 7 

Mann ing 's n va 1 ues num= 3 
Sta n val Sta n val Sta n val 

*****'*"****************** ************************ 
19239 . 03719487.12 . 032 20394.3 .037 

19330 
19515 .1 
20136.2 
20243.6 
20424. 2 
20484.1 
21124.7 
213 00. 5 

214 80 
21570.6 
22239.2 

Ban k Sta: Left Right Le ngt hs: Left Chan ne l Right 
19487 . 12 20394.3 485 493.19 495 

I neffective Flow num= 1 
Sta L Sta R El ev Permane nt 
21500 22399 . 8 1050 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

1049.2 19381.9 
1021.2 19977.7 
1022.2 20140 
1025.6 20270.1 

1040 20434 
1038 20494.6 

1036.8 21132.2 
1038.4 21315.9 
1043.6 21514.7 
1042.2 22 151. 3 
1051.3 22318 

Coeff Contr. 
.1 

1049.5 
1020.4 
1019.4 
1025. 5 
1040.5 
1038 . 7 

1033 
1038 . 7 
1043.6 

1042 
1051.9 

Ex pan . 
. 3 

*****'*"********""******************************************""************************1t************ 
• E.G . El ev (ft) • 1040 . 38 • El ement Left OB • Channe l • Right OB • 
• vel Head (ft) 1.94 • Wt. n-val. 0 . 032 0 . 037 
• w. s . El ev (ft) • 1038.44 • Reach Len. (ft) 485.00 • 493. 19 495.00 
• Crit w.s. (ft) • 1032.11 • Fl ow Area (sq ft) *14638.78 617.33 
• E.G . Slope (ft/ft) *0.0014 33 • Area ( sq ft) *14638 . 78 617.33 
• Q Total (cfs) *166000.00 • Flow (cfs) *164233.00 • 1767.03 . ~~~ ~~~~~ ~ms) . 13 ~8:~~ : !~~.w~~~~ ~ms) 8iU~ . 41~:~~ • 
* Max Chl Dpt h (ft) 19 .04 * Hyd r . Depth (ft) 16.33 1.49 
• Conv. Total (cfs) *4385797. 0 • Conv. (cfs) *4339111.0 • 46685 . 8 
• Length wtd . (ft) 493. 33 • Wetted Pe r. (ft ) 907.67 • 415.65 
• Min Ch El (ft) • 1019.40 • Shear ( l b/sq ft) 1.44 0.13 
*Alpha 1.05 • St ream Power ( l b/ ft s) • 16.18 0.38 
• Frctn Loss (ft) 0.69 • Cum Volume (acre - ft) • 7396.70 *30591. 31 • 2818.80 • 
* C & E LOSS (ft) 0. 15 *Cum SA (ac res) * 2106.96 * 2975.22 * 1023.39 
*********************************************************************************************** 

warn ing : 
warning : 

Divided fl ow computed for th i s cross-section. 
The veloc i ty head has changed by more than 0. 5 ft (0 .15 m) . This may indicate the need fo r 
additional cross sections. 

Note: Multiple criti ca l depths were found at t his l ocation . The critica l depth with the lowest, valid , 
wate r s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*****************************"'**************** ************************************************* 
* E.G. El ev (ft) 
• vel Head (ft) 
• W. S. El ev (ft) 
• Crit w.s . (ft) 
* E.G. Slope (ft/ft ) 
• Q Total (cfs) 
• Top width (ft) 

vel Total (ft/s) 
* Max Ch l Dpth (ft) 
• Conv . Tot a 1 (cfs) 
• Length wtd. (ft) 
* Min Ch El (ft) 
• Alpha 
* Frctn LOSS (ft) 

• 1040 .91 
1. 85 

• 1039.06 
• 1032 .12 
*0.001298 
*166000 . 00 
• 1005 . 42 

10 . 87 
19 . 66 

*4606872. 0 
493.22 

• 1019.40 
1.01 
0. 73 

* El eme nt Left OB * Cha nne 1 
• Wt. n-va l . 0 . 032 
• Reac h Le n . (ft) 485.00 • 493.19 

* Right OB * 
0.037 

495.00 
87.01 
87.01 • 

109 . 65 

• Flow Area (sq ft) *15190.01 • 
• Area (sq ft) *15190.01 • 

• Fl ow (cfs) *165890. 30 
• Top width (ft) 899 . 24 
• Avg. vel. (ft/s) 10 . 92 
• Hydr. Depth (ft) 16 . 89 

• Conv. (cfs) *4603829. 0 
* wetted Pe r. (ft) 910.93 • 
• Shear (l b/sq ft) 1. 35 
* St ream Power (lb/ft s) • 14.76 • 
• Cum Volume (ac r e-ft) • 14 22 . 13 *31544.86 • 
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106.18 
1. 26 
0.82 
3043 .1 

107.07 • 
0.07 
0.08 

355.42 



• 

Dup l i cateEffective 
• c & E Loss (ft) 0.02 • cum SA (ac r es) * 221. 84 • 2980 . 68 76 . 62 
*.,. * * * * * * * ** * * * * ** * * * * * ** * * * * *** * * * * * *** * * * * * * * * * * ** * * * * ** * * * * * * * *.,. * * ** * * * * * * * * * * * *** * * * * *.,. * * * * * 

warning: Divided f l ow computed fo r t hi s c ross-section . 
Note: Mult i pl e cri tical de pt hs were fou nd at t his l ocation . The critical dept h wi t h t he l owest , vali d, 

wate r s urface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 210.93 

INPlJT 
Descripti on : 210.93 

Left Channel Bank Station Interpol ated 
Stati on El evation Data num= 50 

Sta El ev Sta El ev St a El ev Sta El ev Sta El ev 
* * * * * * * *.,. ** * * * * * **.,. * * * ** * * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * * * * *.,. * * ** * * * * * * * * * * * * * * * * 

19200.1 
19464.2 
20138.8 
20278. 3 
.20355. 1 
20455.9 
21343. 1 
21424.3 
22195.5 
22312.1 

1048.6 19256.6 1048.1 19323.4 
1048.319479 . 121039.255 19508.9 

1028 20162.4 1029.4 20166.3 
1019.9 20290 1025 . 6 20331 . 4 
1030.5 20397.8 1031. 3 20406.9 
1039.7 20458.7 1037.8 20465 . 5 
1032.7 21350.5 1032.5 21376.3 
1033.9 21484.4 1034.5 21494.9 
1049.6 22217.9 1047 . 5 22260.9 
1051.8 22326.6 1051.4 22375.7 

1048.3 19376.7 
1021.2 19821.8 
1026. 3 20172.8 

1025 203 49.2 
1035.2 204 14.8 
1037.9 20470 . 4 
1035.6 21390 . 1 
1034.3 21 537 

1035 22263.6 
105 1. 7 22388 . 8 

Manning's n val ues num= 3 
Sta n Val Sta n val St:a n Val 

****************"'************'lr****************** 
19200. 1 . 03719479 . 12 .032 20414 . 8 .037 

Ban k Sta: Left Ri ght Le ngths: Le f t Channe 1 Ri ght 
194 79. 12 20414.8 505 505 . 14 505 

Ineffect i ve Fl ow num= 1 
Sta L Sta R El ev Permanent 
21576 22397. 4 1048 F 

1048.6 19414. 5 
1022.3 20131. 9 
1019. 1 20212 
1032.1 20351. 6 
1039.6 20431.2 
1034.9 20474.7 
1033.4 21395.9 
1034.4 22 171.3 
1034.9 22291.1 
1051.5 22397 .4 

Coef f Cont r . 
. 1 

1048 
1023.4 
1018.7 
1031. 2 
1039.4 
1032.7 
1033.7 
1034.4 

105 1 
1050.6 

Ex pan . 
. 3 

CROSS SECTION OUTPUT Prof i 1 e #PF#1 
* * * * * * * * * ** * * * * * * * * * * * ** * ** * * * * * * * * * *** * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * 
: e~r· H~~avc~W * 103i:U : ~~em~~~al. Left OB * cgao3~ 1 . Ri t63~B. 
* w.s. El ev ( f t) * 1038. 11 • Reach Len . ( ft ) 505 . 00 • 505. 14 505.00 
• Cri t w.s . (ft) * 1034. 18 *Flow Area (sq ft) *13814 . 35 • 5646. 17 
• E.G. Slope (ft/ft) *0 . 001361 *Area (sq f t ) *13814 .35 * 7898.65 
* Q Total (cfs) *166000 . 00 • Fl ow (cfs) *141396 . 70 *24603 . 29 • 

· 0~~ ~~~~~ ~ms) • 
266~:~~ : ~~~.w~~i h ~ms) 9iU! : 173~ : n : 

* Max Chl Dpt h (ft) 19.41 * Hyd r . Depth (ft) 14.84 5.05 * 
• Conv. Total (cfs) *4499064.0 * Co nv . (cf s) *3832246 .0 *666817.9 * 
• Le ngth wtd. (ft) • 505. 12 *Wetted Per . (ft) * 946 . 05 * 1119.60 
• Mi n Ch El (ft) * 1018.70 • Shea r ( l b/sq ft) 1. 24 0. 43 
• Alph a 1. 27 * Stream Power ( l b/ f t s) • 12. 70 • 1. 87 
• Frctn Loss (ft) 0.68 • Cum vo lume (acre - ft) • 7396 . 70 *30430.24 • 2770 .42 
• C & E Loss (ft) 0.00 *Cum SA (ac r es) • 2106 . 96 • 2964.87 • 1011 . 16 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * 

CROSS SECTION OUTPUT Profil e #PF#2 
*********************************************************************************************** 
• E.G. El ev ( f t) * 1040. 16 * Element Left OB * Channe l * Ri ght OB • 
• vel Head (ft) 2 . 00 • Wt . n-val. 0.032 0.037 
• w. s . El ev (ft) * 1038 . 16 • Reach Len. (ft) 505.00 • 505. 14 505.00 
• c r it w.s. (ft) * 1033.38 • Fl ow Area (sq f t ) *13860. 73 • 1259.29 
* E.G. Sl ope (ft/ft) *0 . 001720 • Area (sq f t ) *13860. 73 * 1259. 29 
* Q Total (cf s) *166000.00 * Fl ow (cfs) *159816.00 * 6184.00 * 

. 0~~ ~~~~~ ~ms) : 
11iU~ : ~~~. w~~i h ~ms) • 

9iU~ . 24Ui : 
* Max Chl Dpth (ft) 19 . 46 * Hydr . Dept h (ft) 14.88 * 5.21 * 
* Conv. Total (cfs) *4002269 . 0 * Conv. (cfs) *3853173 . 0 *149096.5 
*Lengt h wt d. (ft) 505.14 *Wetted Pe r . (ft) 946.25 248.77 
• Min ch El (ft) * 1018 . 70 • s hear (l b/sq ft) 1. 57 • 0. 54 
• Al pha 1.07 *Stream Powe r ( l b/ft s) * 18. 14 2.67 
• Frctn Loss (ft) 0.84 • Cum vol ume (ac re-ft) * 1422.13 *31380 . 41 * 347.77 
• c & E Loss (ft) 0.02 *Cum SA (ac r es) 221. 84 * 2970 .32 * 74.64 * 
********************************************************** ************************************* 

warn ing: Divi ded f l ow computed fo r this cross-sect i on. 
Note: Mul t i ple crit i cal depths were fo und at thi s l ocation . The crit i cal dept h with t he l owest, valid , 

water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

I NPlJT 
Desc ri pt i on : 210.83 

RS: 210 . 83 

Left Channel Bank Station I nterpol ated 
Station El evation Data num= 61 

Sta El ev Sta El ev St a Elev Sta El ev Sta El ev 
******************************************************************************** 

19202.3 1047 . 9 19230.6 
19450.411038.813 19469.9 

19961. 4 1020.6 19972.9 
20042.7 1023 . 3 20047.1 
20164.7 1020. 3 20209.2 

1048 . 2 19316. 1 
1026.5 19479.2 
1027 . 1 19981. 7 
1022 . 6 20060.1 
1020.4 20210. 1 

1047.1 19412.4 
1021.2 19797.6 
1030 . 2 20023.7 
1021.5 20068 
1020 . 8 20276.6 

1046.5 19438.4 1046.4 
1021 19923. 9 1020.9 

1029.7 20030 . 1 1028. 5 
1019.1 20084. 8 1019 . 4 
1019.8 20285. 1 1022 . 2 
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20306.6 
20408.7 
21423.7 
21646 . 5 

21814 
21887.9 
22364.7 
22499.7 

1025.2 20309 
1043.6 20410.4 
1034.1 21433.7 
1030.2 21704.4 
1044.7 21818.3 
1033 .8 21911.6 
1049.8 22372 . 9 
1044.9 

1026.8 20312.4 
1042.5 20412 

1033 21527. 5 
1029.9 21742.9 
1046.4 21862.5 
1035.9 21937.9 
1048 . 2 22423 

num= 3 

1026.3 20316.8 
1040 20434.3 

1031.1 21554.4 
1046.2 21761.3 
1045.9 21879.4 
1050.1 21957.5 
1049.3 22443.3 

Manning's n values 
Sta n val Sta n val Sta n val 

19202 . 3 . 03719450.41 

Bank si~l56e~i 2o:ioh~ 
Ineffective Flow num= 

Sta L Sta R Elev 
21742.9 22499.7 1048 

.032 20410 .4 .037 

Lengths: Left Channel 
505 505.61 

Permanent 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
500 

Dup l i cateEffective 
1024 . 7 20372.8 102 3 . 5 
1040 . 8 20448.6 1034 
1029.7 21577.9 1029.4 

1040 21807. 2 1041. 3 
1037.5 21883.7 1035 
1042.6 22341.8 1042 .6 
1949.3 22494 . 1 1045.8 

Coeff Cant r. 
.1 

Ex pan. 
. 3 

*********************************************************************************************** 
: ~~~- H~~~V em) * 103u~ : ~~~m~~5al. Left OB * cgao3~l * Rit63?s * 
• w.s. Elev (ft) • 1037.40 • Reach Len. (ft) 505.00 505.61 • 500.00 
• Crit w.s. (ft) • 1032.21 • Flow Area (sq ft) *14336 . 46 • 5200.41 * 
• E.G. Slope (ft/ft) *0.0013 18 *Area (sq ft) *14336.46 • 5280.35 
* Q Total (cfs) *166000 . 00 • Flow (cfs) *146725 . 00 *19274.99 . :::~~ *~~~~ ims) : mg:~5 : !~~-w~~ih m~s) 9iU~ . 131~:ii 
*Max Chl Opth (h) 18.30 * Hydr. Depth (h) 15.17 4.06 
• Conv. Total (cfs) *4572343 . 0 * Conv. (cfs) *4041428 . 0 *530914.8 
• Length Wtd. (ft) 505.17 • Wetted Per. (ft) * 958.45 • 1283.06 
• MinCh El (ft) • 1019 . 10 • Shear (lb/sq ft) 1. 23 0.33 
• Alpha 1. 30 • Stream Power (l b/ft s) • 12 . 60 1. 24 
* Frctn LOSS (ft) 0.58 *Cum Volume (acre-h) * 7396.70 *30267 . 01 * 2694.02 
• c & E Loss (ft) 0.03 • Cum SA (acres) • 2106.96 • 2954 . 00 • 993.46 • 
****************************************************1<**********************'1:************":1:"****1:* 

Warning: Divided flow computed for this cross-section. 
Note: Multiple critica l depths were found at this location. The critical depth with the lowest, valid, 

water s urface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
: ~~~ - H~~~v c~~~) • 103U~ : ~~em~~0al Left os • cga83~ l • Rit63?s • 
• w.s. Elev (ft) • 1037.36 • Reach Len. (ft) 505.00 • 505 . 61 500.00 
• Crit w.s. (ft) • 1031.99 • Flow Area (sq ft) *14300 . 13 • 1185.46 
*E.G. Slope (ft/ft) *0.001616 • Area (sq ft) *14300.13 * 1185 . 46 
• Q Total (cfs) *166000.00 • Flow (cfs) *161784.10 • 4215.89 • . :::~~ *~~~~ m~s) • 

13~U~ : r~~. w~~ih m~s) 9iiJi . 35 ~: ~~ 
* Max Chl Dpth (ft) 18.26 * Hydr. Depth (ft) 15.14 3.31 
• Conv. Total (cfs) *4129675.0 • Conv. (cfs) *4024794.0 *104881. 1 • 
• Length Wtd. (ft) 505.54 • Wetted Per. (ft) • 958.30 • 362. 54 • 
*MinCh El (ft) • 1019.10 • Shear (lb/sq ft) 1.51 0.33 
*Alpha 1.09 • Stream Power Clb/ft s) • 17.03 1.17 
* Frctn Loss (ft) 0 . 66 • Cum Volume (acre-ft) • 1422.13 *31217 .12 333.60 
* C & E LOSS (ft) * 0.13 * Cum SA (acres) 221.84 * 2959 . 44 * 71.16 
*********************************************************************************************** 

warning : Divided flow computed for thi s cross-sect ion . 
Note: Multiple critical depths were found at this location . The critica l depth wi th the l owest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 210 . 74 

RS: 210.74 

Left Channe l Bank Station Interpolated 
Station Elevation Data num= 63 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

19243.9 1048 . 6 19252.9 1048.6 19306.8 1048.4 19320. 5 
19417.4 1044.519426 . 121038.473 19455.3 1018 . 3 19887.7 
19912.1 1019.4 19926 .7 1020.6 19947.1 1020 . 5 19971. 2 
20005 . 9 102 5. 6 2002 6. 7 1018.2 20095.6 1018 . 8 20149 
20159.1 1018. 6 20206.5 1019 .2 20250.3 1018 . 3 20256.9 
20281.7 1020. 8 20318 . 1 1022 20333. 5 1021.2 20349.8 
20373 . 2 1024 .1 20404.6 1025. 2 20432 . 5 1037 . 6 20433.7 
20468 . 2 1036 . 5 21389.5 1036 . 5 21394.6 1032 . 8 21404 
21520.3 1033 . 6 21537.2 1027.8 21587.9 1027.7 21638.9 
21747.1 1028.9 21771 1029 .8 21801.8 1041 21813. 2 
22066 . 5 1043. 5 22085. 1 1044.1 22096. 2 1047 . 4 22123.7 
22272. 5 1040 .5 22293.7 1049.5 22308.5 1048 . 9 22356.6 

22369 1048.8 22377.5 105 3.2 22399.8 1048 . 3 

Manning's n Va 1 ues num= 
Sta n val Sta n val Sta n Val 

************************************************ 
19243.9 .03719426.12 

sank si~l2~eii 2o:~t; 
Ineffective Flow num= 

Sta L Sta R Elev 
21801.8 22399 . 8 1048 

.032 20433.7 .037 

Lengths: Left Channe l 
495 503 . 39 

Permanent 
F 

CROSS SECTION OUTPUT Profile #PF#1 

1047.9 19400 . 4 
1018.2 19910. 2 
1029.9 19999 . 5 
1019.3 20154. 3 
1020.6 20263 . 3 
1021.8 20361.7 
1039.4 20462 .4 
1032.7 21513.7 
1028.2 21695.6 
1040.9 22057.2 
1048.7 22156.7 
1048 .4 22365.3 

Coeff Contr. 
.1 

1046.9 
1018.2 
1024.8 
1019 .5 
1021. 3 
1025.8 
1039.5 

1032 
1029 

1040.9 
1040.5 
1048.1 

Ex pan. 
. 3 

*********************************************************************************************** 
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• 

• 

• 

Dup l i cateEffect ive 

: e~~· H!!~v (~g) * 103u~ : ~~~m~~~al. * Left DB * cgaOJ~ l * Rit63~B * 
• w.s . El ev ( f t) 1036.90 • Reach Le n. (ft) 495.00 • 503.39 500.00 
• Cri t w.s. ( f t) * 1029.79 • Fl ow Area (sq ft) *16726.33 • 3097 . 74 
• E.G. Sl ope (ft / f t) *0.001002 • Area (s q f t ) *16726 . 33 • 3097.74 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *159070. 40 • 6929.57 • 
• vTeo p wToi tdatlh ((ff tt/)s) • 2325.61 • Top wi dt h ( f t ) • 1002 . 52 • 1323. 09 • 

l • 8.37 • Avg. vel. (ft/s) • 9.5 1 • 2.24 
* Max Chl Dpt h (ft) 18. 70 * Hydr. De pth (ft ) 16.68 * 2 . 34 
• Conv. Total (cfs) *5244781.0 • Conv. (cfs) *5025840. 0 *218940.3 
• Length Wt d. (ft) 503. 17 • Wetted Pe r . (ft) • 1016. 15 • 1326 . 83 • 
• Min Ch El ( f t) • 1018.20 • Shea r ( lb/sq ft) • 1. 03 0.15 
• Alpha 1.24 *St r eam Power ( lb/ft s) • 9.79 • 0.33 
• Fr ctn Loss (ft) 0.46 • Cum volume (acre-ft) • 7396.70 *30086.74 • 2645 . 94 
* C & E LOSS (ft) 0 . 09 *Cum SA (ac r es) * 2106.96 * 2942.69 * 978.32 
*********************************************************************************************** 

warnin g : Di vi ded fl ow computed fo r t.hi s c ross-secti on . 
Note : Mul tiple criti ca l de pths were fo und at thi s l ocat i on . The crit i cal dept h with t he lowest, val i d , 

water s urface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
*********************************************************************************************** 
: e~~ · H!!~v (~g) • 103t n : ~~em~~~al. Left 08 * cgaOJ~ l * R i t63~a * 
• w. s. El ev ( f t) • 1037. 01 • Reach Le n . (ft) 495.00 • 503.39 • 500.00 
• Cr it w.s. (ft) • 1029.51 • Fl ow Area (sq ft) *16835.02 • 183.49 • 
• E.G. s l ope (ft/ft) •0.001066 • Area (s q ft) *16835.02 183.49 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *165847.40 • 152.58 
• Tvoep WT

0
i dtath

1 
((fftt/)s) • 1365.70 • Top wi dt h (ft) • 1002 . 92 • 362.78 • 

l • 9.75 • Avg. vel . (ft/s) • 9.85 0.83 
* Max Chl Dpth (ft) 18.81 * Hydr . Depth (ft ) 16.79 * 0.51 
• Conv. Total (cf s) *5083538. 0 • Co nv. (cfs) *5078865. 0 4672. 5 
* Length Wtd. (ft) 503.35 * Wett ed Pe r . ( ft) * 1016.60 * 363.41 • 
• Min Ch El (ft) • 1018.20 • Shear ( lb/sq ft) • 1.10 • 0 . 03 
• Alpha 1.02 * Stream Powe r ( lb/ft s) • 10 .86 0 . 03 
• Frctn Loss (ft) 0 .51 • Cum volume (ac re-ft ) • 1422.13 *31036.43 325.75 
* C & E LOSS (ft) 0. 07 *Cum SA (ac r es) 221.84 * 2948. 14 67. 02 
*************************************1t********************************************************* 

warning : oi vi ded flow compute d f o r t hi s c ross-section . 
Note: Mul tipl e criti cal depths we re fo und at t hi s l ocat i on . The c rit i cal de pt h with t he l owest , valid , 

wate r s urface was us ed . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

I NPUT 

RS: 210 .64 

Desc ri pt i on: 210 . 64 - FEMA Secti on Y 
St ati on El evat ion Dat a num= 56 

St a El ev St a El ev Sta El ev Sta El ev St a El ev 
* * 1: * * * * * * * * * * * 1: * * * * * * * * * * * 1: * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * ** * * * * 1:1: * * * * * * * * * * 

19062 .1 1046.2 19142 . 3 1046.5 192 16. 9 1046 . 5 19239.3 
19339 . 3 1045.9 19359 . 9 1044. 7 19388. 6 1036.7 19405 . 4 
19522 .4 1017.9 19688 1018.2 19812. 5 1018. 5 19845 . 7 
19868. 7 1023.2 19885 . 6 1022.9 19894 .1 1026 . 4 19926 .9 
20029. 3 1018.2 20100. 6 1018. 3 20159 .1 1018 .4 20163. 7 
20183. 1 1020.8 20192 . 3 1019. 6 202 14 . 4 1021. 7 2023 4 .8 
20298. 5 1024 20323.5 1025.5 20335 1029 . 1 2035 9 .6 
20430 .1 1017. 7 20460. 6 1039 .9 20483.4 103 9 . 5 20493.5 
21442. 1 1031.4 21449 .1 1028 .1 21453 . 5 1025.3 214 60 . 9 
21483.6 1028.3 21519.7 1032.5 22 411 . 4 1032.5 2243 4 .2 
22496. 5 1049. 4 22507 . 7 1051. 3 2252 1 1044 . 2 2252 4 . 9 
22591.1 1043.3 

Manning ' s n Va 1 ues num= 3 
Sta n val Sta n val St a n val 

* * * ** * * * * * * 1: * * * * * * * * * * ** * * * * * ** 1: * * * * * * * * * * ** * * * * 
19062 .1 .037 19388 . 6 

Bank St~;l3~~f~ 20nt~ 
I neffect i ve Fl ow num= 

Sta L Sta R El ev 
21800 22591.1 1048 

. 032 20460.6 .037 

Lengths : Left: Channel 
520 515.29 

1 
Pe rmanent 

F 

Ri ght 
495 

1046.6 19313.3 
1034 . 5 19435 . 6 
1021.7 19854.2 
1018 . 1 1995 4 
1019.2 20174.9 
1024 . 3 202 42 . 8 
1019. 1 20427.6 
103 3 .2 21394. 6 
1025 . 2 21472. 1 
1045.9 22446.8 
1044. 1 22586.3 

Coef f Contr . 
. 1 

1046 . 3 
1017 .8 
1021.6 
1018 .1 
1019 . 6 
1022. 1 
1017 .8 
1033.2 

1026 
1049.8 

1043 

Ex pan . 
. 3 

CROSS SECTION OUTPUT Profil e #PF#1 
*********************************************************************************************** 
: e~~ · H!!~vc~W • 103i:6~ : ~~~m~~~al. Left DB. cgao3~ l • Rit63~8 . 
• w.s . El ev (ft) • 1036.64 • Reach Len. ( f t) 520.00 • 515.29 • 495 . 00 
• Cri t W.S. (ft) • 1029. 00 • Fl ow Area (sq f t ) *17585.84 • 5111. 99 
• E.G. s l ope (ft/ft) *0 . 000835 • Are a (sq ft) *17585.84 • 7658.60 
• Q Tota l (cfs) *166000 . 00 • Fl ow (cfs) *15133 1. 50 *14668.52 
• Top wi dt h (ft) • 2997.54 • Top width (ft) • 1067 . 08 • 1930.47 • 

vel To tal (ft/s) • 7.31 • Avg. Vel . (ft/s) • 8.61 • 2.87 
*Max Chl Dpth (ft) 18.94 * Hydr. Depth (ft) 16 . 48 3 . 90 
• Conv. Tot a l (cfs) *5743728.0 • Conv. (cfs) *5236186. 0 *507542. 1 • 
• Length wtd . (ft) • 514.20 • Wet:ted Per . (ft) • 1083 . 06 • 1315.09 
• Min Ch El ( ft) • 1017.70 • Shea r ( l b/sq ft) • 0 . 85 0 . 20 
• Al pha 1. 28 • St r eam Power ( l b/f t s) • 7 .29 • 0 . 58 
• Frctn Loss (ft) 0.47 • c um Volume (acre-ft) * 7396.70 *29888.48 • 2584 . 21 
* C & E LOSS (ft) 0.02 *Cum SA (ac res) * 2106.96 * 2930 . 73 959 . 65 
* * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

warn ing: Divi ded f l ow computed f o r t hi s c ross-section . 
Note: Mul tiple criti cal dept hs were fo und at this locat i on . The cri t ical dept h wi t h t he l owes t , vali d, 

wat e r s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
* E.G. El ev (ft) 
• vel Head (ft ) 

• 1037 . 94 
1. 29 

* El ement 
* Wt . n-val. 

Left OB * 
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Oup l i cateEffective 
• w.s. Elev (ft) • 1036.65 • Reach Len. (ft) • 520.00 • 515.29 • 495.00 
* Crit w.s. (ft) * 1029 . 00 *Fl ow Area (sq ft) *17595.74 • 1412.25 
• E.G . Slope (ft /ft) *0 . 000956 • Area (sq ft) *17595.74 • 1412.25 
* Q Total (cfs) *166000 . 00 • Fl ow (cfs ) *162041.90 * 3958.07 
* Top Width (ft) * 1479.19 *Top Width (ft) * 1067.16 * 412.03 

vel Total (ft/s) 8.73 • Avg. ve l . (ft/s) 9. 21 • 2 . 80 
*Max Chl Dpth (ft) 18 . 95 * Hydr. Depth (ft) 16 . 49 3 . 43 
• conv . Total (cfs) *5368837 . 0 • Conv. (cfs) *5240824 . 0 *128013.4 
• Length Wtd . (ft) 514.88 * wetted Per. (ft) * 1083 . 15 416 . 47 
• Min Ch El (ft) • 1017.70 *Shear (lb/sq ft ) 0.97 0.20 
• Alpha 1.09 • St r eam Power ( lb/ft s) * 8.93 0.57 
• Frctn Loss (ft) 0.50 • c um volume (ac re - ft) • 1422.13 *30837.48 316.59 
* C & E LOSS (ft) 0 . 01 * Cum SA (acres) 221.84 * 2936.17 * 62.57 * 
********* ************************************** **************************** ****** ************* * 

warning: Divided flow computed for this c ross - section . 
Note : Multiple critical depths we re fou nd at this locat i on . The critica l depth with the lowest, val id, 

water su rface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
De s c r iption : 210 . 55 

RS: 210.55 

Left. Channe l Bank St ati on Interpo l ated 
Stat i on Elevation Data num= 55 

Sta El ev Sta Elev Sta El ev Sta Elev St a El ev 
*** ************************ ** **** ************** ********************************* 

19008 1045.1 19023. 1 1045.1 19106.6 1045.2 19117.1 1045 . 2 19188.7 
19198.2 1045.3 19263 . 2 1046 19303 . 5 1044.219322.161037 . 828 19365 
19375.9 1018.6 19396 . 7 1018 . 7 19519 . 3 1018.6 19791 
19857.3 1026.7 19886 . 1 1038.1 19909.3 1027.2 19915.5 
20002.1 1018 20058. 3 1018 . 1 20175.7 1018.1 20440.7 
2048 3. 2 1040. 3 20500. 3 1039 . 7 20507. 6 1034.3 21313.5 
21406 . 9 1033 21409. 3 103 2 . 1 21417 . 2 1027 . 2 21429 
214 59 . 3 1026 . 4 21468 . 1 1028 . 2 21496 . 9 1030 . 2 21 548 . 3 
21626.2 1036 . 3 21634.2 103 5.7 2164 3 . 8 1035.7 21713 
22449.6 1036 224 51. 9 1037 . 8 2245 5 . 6 1040 22484.4 
22 499.9 1046 22506.9 1046 . 2 22537.1 1043.6 22580 . 7 

Manning's n values num= 
Sta n val Sta n val Sta n val 

** *"'******** ********************* ** * ***** *** **** 
19008 . 03719322.16 

sank si9d~i~ 20:~t~ 
Ineffective Flow num= 

St a L Sta R El ev 
21300 22585 1046.8 

.032 20483.2 . 037 

Lengths: Left Cha nne l 
475 473 . 19 

1 
Permanent 

F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
495 

1018 . 3 19813.4 
1030.7 19959.6 
1018.3 20476.7 
1033 . 6 21372.5 
1026. 3 21456 .2 
1034.3 21557 . 5 
1035.7 21771.2 
1044 . 7 22494. 2 
1043 . 5 22585 

Coeff Cont r. 
. 1 

1045.4 
102 3 . 2 
1028.8 

1020 
103 7. 4 
1032 .4 
1025.4 
1034.9 

1036 
1046.8 

1043 

Ex pan. 
. 3 

*** ********* ************** * ****** ** ***************** ****** ********* *** ** ** **************** ***** 
* E.G. El ev (ft) * 1037. 21 • Element Left OB * Channe l • Righ.

0
t

3
o
7

s • 
• vel Head (ft) 1. 28 • Wt. n- Val . 0.03 2 0 
* w. s . El ev (ft) • 1035.92 • Reach Len. (ft) 475.00 • 47 3 .19 495.00 
• Crit w. S . (ft) • 1028.55 • Flow Area (sq ft) *17766.06 • 1561.68 
• E.G. Sl ope (ft/ ft) *0 . 00101 5 • Are a ( s q ft) *17766.06 • 2866.74 
• Q Total (cfs ) *166000.00 • Flow (cfs) *162866.20 • 3133.85 
• Top width (ft) • 2363.76 • Top width (ft) • 1136.06 • 1227.70 

ve l Total (ft / s) 8.59 * Avg. Vel . (ft/ s) 9.17 2.01 
* Max Ch l Opth (ft) 17.92 * Hydr. Depth (ft) 15.64 1.97 
• Conv. Total (cfs) *5210137.0 • Conv. (cfs) *5111777.0 • 98360.2 
• Le ngth wtd. (ft) 473 . 40 • Wetted Pe r . (ft ) • 1151.83 • 795.13 
• Min Ch El (ft) * 1018.00 *shear (lb/s q ft) 0.98 0.12 
• Alpha 1.12 * Stream Power (lb/ft s) • 8 . 96 0.25 
• Frctn Loss (ft) 0. 25 • Cum Volume (acre - ft) • 7396.70 *29679.38 • 2524.40 
* C & E LOSS (ft) 0. 27 * Cum SA (acres) * 2106.96 * 2917 . 70 94 1. 70 
** ********* ************* ************ ***** *** **** ***************** ************ *** ***** ********** 

warning: 
Wa rning : 

Divided f l ow computed for t hi s c ross - section . 
The velocity head has cha nged by more than 0. 5 ft (0 .15 m) . This may indicate the need for 
addi t ional cros s sect i on s . 
The conveyance ratio ( ups tream conveyance divided by downs tream conveyance) is less t han 
0.7 or greater than 1.4. Thi s may indicate t he need for additional cross sections. 

warning: 

Note: Multiple cri ti cal dept hs we re found at this location. The c ritical depth with the l owes t, valid , 
water su rface was us ed . 

CROSS SECTION OUTPUT Profile #PF#2 
* ********** ***** ******************* ***** ** ***************** *** *** ******* ********* *** ********** * 
* E.G. Elev (ft) . 1037 . 43 * El ement Left DB * Channe l * Ri8h6 3~s * 
* vel Head (ft ) 1. 25 * Wt. n-val. 0.032 
* w. s. Elev (ft) . 1036 . 18 * Reach Len. (ft) 475 . 00 47 3 .19 . 495.00 
* Crit W.S. (ft) . 1028 . 55 • Fl ow Area (sq ft) *18058. 02 . 1293. 19 
* E.G. Slope (ft/ft) *0. 000970 • Area (sq ft) *18058. 02 • 1293. 19 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *163325 . 00 • 2675.01 
* To~ Width (ft) . 1743.43 • Top width (ft) * 1138.49 604.94 . 

Ve Total (ft/s) 8. 58 • Avg . vel . (ft/s) 9.04 2.07 
* Max Ch 1 Dpth ( ft) 18.18 • Hydr. Depth (ft) 15 . 86 2. 14 
* Conv. Total (cfs) *5330421. 0 • Conv . (cfs) *5244524.0 • 85897.0 
• Le ngth wtd . (ft) 473. 37 * wetted Per. (ft) • 1154 . 47 . 607.97 . 
* Min Ch El (ft) . 1018.00 • Shear ( lb/sq ft) 0.95 0.13 
• Alpha 1.09 • Stream Power ( lb/ ft s ) . 8. 57 0 . 27 
* Frctn LOSS (ft) 0 . 24 * Cum Vol ume (acre - ft) • 1422.13 *30626.60 301. 22 
* C & E LOSS (ft) . 0. 26 * Cum SA (acres) 221.84 * 2923 . 13 56 . 79 
** ******* ***** ******* ******** *********** ******** ************ ** ****************** **** ******* ** ** 

warn~ ng: Divided flow computed for thi s c ross-section. 
warmng: The vel oci ty head has c ha nged by more than 0. 5 ft (0 . 15 m). Thi s may i ndi cate the ne ed for 

addi t i on a 1 cross s ections. 
warn ing: The conveyance ratio (ups tream conveyance divided by down s tre am conveyance) is less than 

0.7 or greater than 1.4. Thi s may indicate the nee d for additional c ross s ections. 
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• 

• 

Note: 
Dup 1 i cateEffecti ve 

Mu l tipl e critical dept hs were fou nd at t his locati on. The cri t ical depth with t he l owest, vali d, 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

I NPllT 
Description: 210.46 

RS: 210 . 46 

Left and Right Channe 1 Bank Stations Interpo 1 a ted 
Stati on Elevation Data num= 74 

Sta El ev Sta Elev Sta Elev Sta El ev Sta El ev 
******************************************************************************** 
18491.3 1044.8 18509.6 1044.4 18559.8 1045.8 18571.1 1045 . 5 18584.8 1043.3 
18607.7 1045 18678 1044.8 18723.7 1044.2 18801 1044 .1 18803.4 1044.1 
18891.1 1043.9 18897.1 1043.9 18962.7 1043 . 6 19022.5 1043.3 19024.4 1043. 3 
19078.3 1042.4 19136.1 1042.2 19176. 5 1042. 5 19201.9 1040.9 19233.8 1028. 3 
19266.3 1021.8 19276.2 1021.1 19328.5 1018.7 19351.6 1018.1 19377 1018 . 33 
19395. 8 1018. 5 19810.2 1018. 3 19863.8 1018 . 1 19922 1018.2 20015.9 1018.2 
20094.1 1018.1 20114.1 1018.1 20127.6 1022 . 4 20129.6 1023.9 20150.4 1023.9 
20174.1 1021.6 20197.2 1018. 1 20239.9 1018.1 20295.4 1018.2 20303 1018.6 
20351.5 1018 20390.4 1018.4 20443.9 1018.4 20502 . 8 1018. 5 20565.4 1018.8 
20656. 3 1018.8 20722. 5 1019 20743 1019.6 20798 . 1 1019.8 20867.2 1019.1 
20920.3 1019.3 20973.2 1019.2 21047.3 1019 . 3 21120. 7 1021.1 21123 1021.2 
21136 . 1 1016. 3 21211.7 1018.4 21228. 5 1018 . 3 21261. 8 1036 . 3 21280.4 1034.9 

21284 1038.08 21290.7 1044 21292. 3 1046 21334. 2 1043 21405.2 1043.3 
21443. 5 1044.5 21454 1047.4 21465.5 1044.1 22456.6 1042.9 22498.8 1045. 3 

2251S 1046.9 22564.7 1048. 3 22637. 2 1048.5 22652 1048.3 

Manning's n va 1 ues num= 5 
Sta n val Sta n val Sta n val Sta n val Sta n val 

* * * *** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
18491. 3 . 037 19176.5 . 032 20150 . 4 .037 21292. 3 .037 21454 .025 

Bank Sta: Left g1~~ Lengths: Left Channel R i 5g~ Coeff Cant r . Ex pan . 
19377 520 522. 28 .1 . 3 

I neffect i ve Flow num= 
Sta L Sta R El ev Permane nt 

18491.3 19377 1048 F 
21292 . 3 22652 1048 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
** ******************************************** ************************************************* 
• E.G. Elev (ft) • 1036 . 70 • Element Left OB * Cha nne l • Ri ght OB * 
* vel Head (ft) 0.40 * Wt. n-Val. 0.035 
• W.S. Elev (ft) • 1036.30 • Reach Len. (ft) 520.00 • 522.28 * 505.00 
* Crit w.s . (ft) • 1025.05 • Flow Area (sq ft) *32809.68 • 
*E .G. slope (ft/ft) *0.000315 • Area (sq ft) * 2323.77 *32809.68 • 
• Q Tot a 1 (cfs) *166000 . 00 * Fl ow (cfs) • *166000. 00 * 

• 0~~ *~~~~ ~ms) : 2o6~:&~ : !~~_w~~i~ ~ms) 163.45 : 190~: 6~ : 
• Max Chl Dpt h (ft) 20 . 00 * Hyd r . Depth (ft) 17.22 • 
• Conv. Total (cfs) *9356502.0 * co nv. (cfs) *9356502 .0 
• Lengt h Wtd. (ft) 522.28 • Wet t ed Pe r . (ft) * 1912.59 * 
• Min Ch El (ft) • 1016.30 * s hear ( l b/sq ft) 0.34 
• Alpha 1.00 • Stream Power ( l b/ft s) • 1.71 • 
• Frct n Loss (ft) 0.21 • Cum vol ume (acre-ft) • 7384 . 03 •29404.68 • 2508.12 
* C & E LOSS (ft) 0.02 *Cum SA (acres) * 2106.06 * 2901.19 934.73 
* * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * *** * * * ** * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

warn i ng : oi vi ded f l ow computed for t. hi s cross-section . 
Note: Mul tiple critical depths were fo und at this locat i on . The critical depth wi th t.he lowest, val i d , 

water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
• E.G. El ev (ft) • 1036.94 • Element Left OB • Channe l • Right OB • 
* vel Head (ft) 0 . 39 • Wt. n-val. 0 . 035 
• w.s. El ev (ft) • 1036.55 • Reach Len. (ft) 520.00 • 522.28 505 . 00 
• Crit w. s. (ft) • 1025 . 05 • Fl ow Area (sq ft) *33290 . 61 • 
*E.G. Sl ope (ft/ft) *0.000304 *Area (sq ft) *33290 . 61 * 
* Q Tot a 1 (cfs) *166000. 00 • Flow (cfs) *166000. 00 

* 0~~ *~~~~ ~ms) : 190u~ : r~~ - w~~ih ~ms) • 190u~ • 
* Max Chl Dpth (ft ) 20.25 * Hydr. Dept h (ft) 17.47 * 
• Conv. Total (cfs) *9515830 . 0 • Conv. (cfs) *95 15830.0 
* Length Wtd. (ft) • 522 . 28 • Wetted Per. (ft) • 1931.23 • 
• Mi n Ch El (ft) • 1016 . 30 • Shea r (lb/sq ft) • 0.33 
*Al pha 1.00 • Stream Power (lb/f t s) • 1.63 
• Frctn Loss (ft) 0.20 • c um vol ume (acre-ft) • 1422.13 *30347 . 70 • 293 . 87 
* C & E Loss (ft) 0 . 02 *Cum SA (acres) 221.84 * 2906.60 * 53 . 36 
********************************************** ************************************************* 

Note : Mult i ple c ritical dept hs were found at th i s l ocat i on. The crit i cal depth wit h the l owest, val id , 
water surface was used . 

CROSS SECTION 

RIVER: 
REACH: RS : 210 . 36 

I NPllT 
Description: 210.36 

Left. and Right Channel Bank Stations Interpolated 
Stati on Elevat i on Data num= 99 

Sta El ev Sta Elev Sta El ev Sta El ev Sta El ev 
********************************************** ********************************** 

19224. 5 
19404.8 
19667.3 

19827 

1050.4 19284.3 
1018.4 19463.3 
1022.1 19733.3 
1026. 5 19834.6 

1050.7 19305 
1018. 3 19612 . 3 
1021.4 19790 . 5 
1028.4 19890 . 9 

1051 19357.1 
1018. 1 19621. 3 
1022 . 1 19802.9 

1029 19964.7 

1049.619375.161037 . 787 
1018.1 19634. 8 1021.9 
1021.9 19818.6 1026.5 
1027.7 19973. 5 1027.6 
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19985 . 2 
20087 . 1 
20191. 7 
20437. 5 
20636. 5 
20797.4 
21017.9 
21208.9 

21368 
21516.4 
21735.8 
22007.4 

22278 
22399 . 2 
22517.5 
22733 . 2 

1023 19997.6 
1023 20111.8 

1024.2 20273 . 6 
1019 . 6 20442. 7 
1025.3 20692.9 
1031.2 20811.3 
1019 . 4 21027 
1018.7 21245 
1043.7 21407.5 
1042.2 21531.8 
1042. 3 21795 . 8 
1043.5 22067.8 
1043.1 22282 . 5 
1062.6 22410 . 6 
1047 . 5 22554.5 
1052.6 22752 . 7 

Oup 1 i cateEffective 
1019. 2 20010.7 1019 . 2 20032.2 1022. 5 20039.2 1024 .8 
1024.6 20144. 4 1023 . 1 20153.9 1025. 4 20168.7 1024. 3 
1021.2 20346.9 1017.4 20363.5 1017 . 6 20425.8 1018.5 
1017.4 20510.8 1017. 5 20526.1 1018 20581. 3 1024. 2 
1026 . 1 20742.9 1025.6 20769.6 1031.4 20776.7 1032. 1 
1023 . 1 20868.1 1020.3 20886 . 8 1019.8 21012.2 1019 .3 
1020 . 7 21039.6 1017.6 21095 . 8 1017 . 7 21149. 8 1018 
1019 . 621291.171037.78621291.23 1037 . 81 21303.9 1042.8 
1045.3 214 18 . 5 1048 .3 21429.5 1045.3 21450 . 9 1041. 3 
1042.1 21606.4 1042 .3 21664.8 1042 .2 21728.4 1042.1 
1042.1 21853 1041.4 21904.7 1040 . 9 21945 . 9 1041.5 
1044. 3 22 085. 5 1044 . 9 22124.1 1042 .5 22213.9 1042.6 

1043 22318.4 1050 . 8 22330. 1 1051.8 22376 1061.9 
1059.4 22438.3 1043.7 22476 1043 . 3 22498.2 104 3 .9 
104 7.8 22615.4 1044 . 3 22685.5 1043.5 22 715 . 7 1043 .9 
1056. 6 22761.2 1057 . 6 22797.5 1059 

Manning 's n va 1 ues num= 
Sta n val Sta n val Sta n val Sta n val 

**************************************************************** 
19224. 5 .032 19357. 1 . 03 7 20776.7 . 025 21303 . 9 .025 

Ba nk Sta : Left Right Length s : Left Channel Right Coeff Contr. Ex pan . 
193 75.1621291.17 480 487.62 480 .1 . 3 

Ineff ec tive Flow num= 
Sta L Sta R Elev Permanent 

21303.9 22797 . 5 1058 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
*******************************************************'~<***********************************"'*** 
• E.G. El ev (ft) • 1036.46 • El ement Left OB • Channe l • Right OB • 
• vel Head (ft) 0.60 •wt . n-val. 0.032 
• w.s. El ev (ft) • 1035.87 • Reach Len. (ft) 480.00 • 487 . 62 480.00 
• c ri t w. s . (ft) • 1027.55 • Fl ow Area (sq ft) *26745.71 
• E.G. s l ope (ft/ft) *0.00054 2 • Area ( s q ft) *26745.71 • 
• Q Total (cfs) *166000 .00 • Fl ow (cfs) *166000.00 . ~~~ ~~m ~ms) • 

190Ui : :~~. w~~fh ~ms) • 
190t n : 

* Max Chl Dpth (ft) 18.46 * Hydr. Dept h (ft) 14.02 * 
• Conv . Total (cfs) *7131869.0 • Conv . (cfs) *713 1869.0 
• Length wtd. (ft) 487.62 • wetted Per. (ft) • 1924.89 • 
• Minch El (ft) • 1017.40 • Shea r (lb/sq ft) 0.47 
• Al pha 1.00 • Stream Power (lb/ ft s) • 2.92 
• Frctn Loss (ft) 0 . 24 • Cum volume (acre-ft) • 7370 .16 *2904 7.65 • 25 08 . 12 
* C & E LOSS (ft) 0.03 *Cum SA (ac res) * 2105.09 * 2878.33 * 934.73 
*************** ***** ********************************* ****************************************** 

Note: Mu l tiple critical de pt hs were found at this l ocation. The criti cal depth with the lowes t, valid, 
water surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E.G. El ev (ft) • 1036. 72 • El ement Left OB • Cha nne l • Right OB • 
• vel Head (ft) 0. 58 • Wt. n-val . 0.03 2 
• w. s. El ev (ft) • 1036.14 • Reac h Len. (ft) 480 .00 487.62 480.00 • 
• Crit w. s. (ft) • 1027.55 • Flow Area ( sq ft) *27269.74 
• E.G. Sl ope (ft/ft) *0 . 000509 • Area (sq ft) *27269. 74 
• Q Total (cfs) *166000 .00 • Flow (cfs) *166000.00 

• ~~~ ~~~~~ ~ms) • 190U§ : !~~ - w~~fh ~ms) : 190U§ : 
* Max Chl Dpth (ft ) 18 . 74 * Hydr. De pth (ft) 14 .28 
• Conv. Total (cfs) *7359590.0 • Conv. (cfs) *7359590.0 
• Length wtd . (ft) 487 . 62 • Wetted Pe r . (ft) • 1926.14 • 
• Min Ch El (ft) • 1017 . 40 • Shea r (lb/sq ft) 0.45 
• Al pha 1.00 • Stream Power (lb/ ft s) • 2. 74 
• Frctn Los s (ft) 0 .23 • Cum volume (ac r e - ft) • 14 22.13 *29984.65 293.87 
* C & E LOSS (ft) 0 . 03 *Cum SA (ac r es ) 22 1. 84 * 2883.73 53.36 * 
*********************************************************************************************** 

Note: Mul tiple crit i cal de pths we re fou nd at this l ocation. The critical dept h with the l owest, valid, 
water s urface was used. 

CROSS SECTION 

RI VER: 1 
REACH: 1 

INPUT 
Desc ription: 210.26 

RS: 210.26 

Left and Right Channe l Bank Stations Interpo l ated 
Station El evation Data num= 75 

Sta Elev Sta Elev Sta Elev Sta El ev Sta Elev 
******************************************************************************** 

18518 1039.8 18554.5 1039 . 8 18657 . 8 1042 18741.9 1041.6 18818 1041. 2 
18898.6 1041.1 18982 . 3 1040 . 1 19077.8 1039.4 19162 1039 .9 19268. 1 1040 .3 
19363.8 1039.3 19372.2 1040.419377. 071037.672 19408.8 1019 .9 19682 . 2 1018 .6 
19755.3 1018.2 19759 . 5 1026 19769 1023. 5 19813.4 1021.7 19816 102 2.7 
19816.8 1022 19849.2 1020 . 9 19871.6 1022. 5 19881.3 1022.3 19909.8 1024. 5 
19932.2 1024. 7 19991. 1 1027.6 20032.1 1025.3 20063.9 1021.9 20070.8 1022 
20075.8 1024 20075 . 9 1020.9 20082 . 4 1025 20120.1 1032 .8 20142.9 1027. 4 
20152 . 1 1027.4 20162 1021.5 20166.1 1020 20257.3 1025.2 20290.7 1026 . 3 
20327. 7 1020 . 7 20449 1018.6 20490 . 7 1017 . 8 20521.6 1018. 3 20541.8 1020 . 7 
20564.4 1016.9 20641.9 1017 .2 20694.8 1022 . 3 20718.8 1018 . 4 20789 . 5 1018 . 3 
20862.3 1019.1 20960 1018 .2 20989 . 1 1018 . 9 21058 . 3 1018.1 21141 1018 
21241.8 1017 . 5 21265.8 1018 .4 21280. 3 1023 . 521331. 821037.672 21342. 1 1040 . 5 
21367.6 1040 . 4 21378.7 1044 21393.2 104 7 21408 . 2 1043.8 214 33.3 1036 . 1 
214 53 . 3 1036 . 5 21462.7 1039.8 21481. 6 1041 22697. 5 1041 22726.9 1046 . 8 
22740.7 1043.8 22748.5 1041 22815 . 8 1041 22841. 3 1048 22891 1057.7 

Manning 's n values num= 
Sta n val Sta n va l Sta n va l Sta n va l St a n val 

* * * ** * * * * * * * * * * * * * * * * * ** * * * * * ** * * * * * * ** * * * ** * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * 
18 518 .037 19372 . 2 . 03 2 20694 . 8 .03 7 21342.1 .037 21393.2 .025 
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• 

• 

Ban k Sta: Left Right 
19377.0721331.82 

Ineffective Flow num= 
Sta L Sta R Elev 
18518 19162 1050 

21393.2 22891 1050 

Lengths: Left Cha nne 1 
505 512.65 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profil e #PF#l 

oup 1 i cateEffective 
Coeff Contr. Expan. 

. 1 . 3 

* * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *** * * * * * * * * * * ** * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* E.G. El ev (ft) * 1036.19 * Element Left 08 * Channe l * Right OB * 
* vel Head (ft) 0.51 • Wt. n-val. 0.034 
* w.s. Elev (ft) • 1035.68 • Reach Len. (ft) 505.00 512 . 65 520.00 
• Crit w. s. (ft) * 1026.47 • Flow Area (sq ft) *29013.43 
* E.G. slope (ft/ft) *0 . 000463 • Area (sq ft) *29013 . 43 
• Q Total (cfs) *166000.00 * Flow (cfs) *166000. 00 
* Top width (ft) * 1943.97 * Top width (ft) • 1943 . 97 • 

vel Total (h/s) 5.72 * AVg. vel. (h/s) 5.72 
*Max Chl Opth (ft) 18.78 * Hydr. Depth (ft) 14.92 
* Conv. Total (cfs) *7711693.0 * Conv . (cfs) *7711693.0 
*Length wtd. (ft) 512.65 • Wetted Per. (ft) * 1966.13 
* Min Ch El (ft) • 1016.90 * Shear (lb/sq ft) 0.43 
• Alpha 1.00 • Stream Power (l b/ft s) • 2 . 44 
* Frctn Loss (ft) 0.27 *Cum vol ume (ac re-h) • 7370.16 *28735 . 56 • 2508. 12 
• c & E Loss (ft) 0 .01 *Cum SA (acres) * 2105 . 09 • 2856.77 934.73 
* * * * * * * * * * * ** * * * *** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * ** * * * * * ** * * * * ** * * * * * * * * * * * * 
Note: Multiple c riti cal depth s were found at this l ocation . The critical depth with the lowest , val id , 

water surface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
* * * ** * * * * ** * * * * * 1t * * * * * * * * * * * * ** * * * * * *** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
• E.G. Elev (ft) • 1036.46 * El eme nt Left OB • Channe l • Right OB • 
• vel Head (ft) 0.49 • Wt. n- val . 0.034 
• w.s. El ev (ft) • 1035.97 *Reach Len. (ft ) 505.00 512 . 65 520.00 
• Crit w. s . (ft) • 1026.47 * Fl ow Area (sq ft) *29570.B3 
• E.G. Sl ope (ft/ft) *0.000435 • Area (sq ft) *29570.83 
• Q Total (cfs) *166000.00 * Flow (cfs) *166000.00 
*Top Width (ft) * 1945.53 *Top Width (ft) * 1945.53 * 

vel Total (h/s) • 5.61 * Avg. Vel. (ft/s) 5.61 
* Max Chl Dpth (ft) 19.07 * Hydr . Depth (ft:) 15 . 20 
• Conv. Total (cfs) *7955870.0 * Conv. (cfs) *7955870.0 
* Lengt: h wtd . (ft) 512.65 • wett:ed Per. (ft) • 1967 .80 • 
• Mi n Ch El (ft) • 1016.90 • Shear ( l b/sq ft) 0.41 * 
*Al pha 1.00 *St r eam Power (lb/ h s) * 2.29 * 
* Fr ctn Loss (ft) 0.25 • Cum Vol ume (ac re - h) • 1422.13 *29666.50 * 293 . 87 
* C & E LOSS (ft) * 0 . 01 *Cum SA (acres) * 221.84 * 2862. 15 * 53.36 
1l * * * * * * * * * 1r * * * * * * * * * * * ** * * * * * * * *******'It********** 1l * * * * * * * * * * * * ** * * * * * * * * * * * ** * * * * ** * * * * * * * * * * * * 

Note: Multipl e c riti cal de pth s were fo und at thi s l ocat i on . The criti cal dept h wiLh the lowest, val id, 
wate r s urface was used . 

CROSS SECTION 

RIVER: 
REACH: RS : 210.17 

INPUT 
Desc ription : 210.17 - FEMA Section x 

Right Channe l Bank Station 
Interpol ated 

Sta ti on El evation Data num= 81 
St:a Elev Sta El ev Sta Elev Sta El ev Sta El ev 

* * * * * * * * * ** * * * * * ** 1l * 1l *'It****************************** 1l1l ** * * * * * * * * * * * * * * * * * * * * * * * 
18525.7 
18559.1 
18843.2 
19159.7 
19267.8 
19498.4 
19826.4 

20047 
20260.5 
20336.8 
20505.4 
20931.9 
21181.2 
21302.8 
21385.9 
22750 . 2 
22897. 3 

1038 18530.7 
1038.3 18583.6 
1039.2 18918. 6 
1029.9 19162 . 1 
1029 . 3 19288 . 9 
1019.3 19752 . 3 
102 3. 3 19861. 6 
1026.8 20077 
1027.9 20289.3 
1017 . 9 20348. 1 
1021.6 20584.7 
1023.3 20991.7 
1023.5 21223 
1025.121334.72 
1046.9 21435.8 
1044.1 22757.2 

1057 

1038 18532 . 2 
1039.8 18667 . 3 
1039.2 18975.6 
1028.2 19206.3 
1028.6 19327.1 
1018. 6 19761. 8 
1026.2 19939.7 
1025. 5 20173.1 
1020.1 20308.5 
1016.4 20392.6 

1020 20677. 5 
1025 21079 . 4 
1023 21231 

1037.4 3 21339 . 3 
1035 . 7 21473.1 
1040. 5 22826 .4 

1038.8 18540.9 
1040 18672 . 2 

1038.6 19067 . 9 
1023.5 19232 . 4 

1031 19354 . 6 
1021.9 19768.4 
1026.1 20019. 7 
1021.8 20204.7 
1019. 1 20310 
1014. 7 20407.8 
1020 . 6 20713 
1022 . 7 21093 . 5 
1018.7 21249.3 
1039 .2 21359.2 

1040 22703 . 8 
1040. 5 22854 

1039 18542. 7 
1040 18771.1 

1036.2 19141.4 
1025.6 19237.8 
1031 . 5 19359 . 6 
1019.7 19807.9 
1026.2 20040 . 5 
1022 .1 20221. 8 

1020 20324. 5 
1014.9 20421. 1 
1019.7 20811.2 
1022.3 21106.3 
1020.1 21260.4 
1038.4 21371.3 
1040 . 5 22737.6 
1049 . 8 22873.2 

Manning' s n values num= 
St a n val St:a n val Sta n va l Sta n val 

**************************************************************** 
18525.7 .037 19354 . 6 . 032 20991.7 . 037 21339.3 . 025 

Ban k St:a: Left Right Lengths: Left c han nel Right Coeff Contr. 
19354.621334 . 72 505 497.78 495 . 1 

Ineffective Fl ow num:::: 
Sta L Sta R El ev Permanent 

18525.7 19354 . 6 1050 F 
21385.9 22897.3 1050 F 

CROSS SECTION OUTPUT Profile #PF#1 

1038.3 
1039 .9 
1035 . 5 
1026 . 9 
1019. 6 
1021. 1 

1026 
1027.9 
1021. 7 
1019.4 
1021. 5 
1024.9 
1023.1 

1044 
1046.8 
1052.2 

Expan . 
. 3 

* * * * * * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * * ** * * * * * * * * * * * ~ * ~ * * * * ~ * * * * * ** * * * * ** * * * * * * * * * * * ** * * * ** * * * * * * * 
* E.G. Elev (ft) * 1035.91 * El ement Left OB * Channe l * Ri ght OB * 
• vel Head (ft) 0.62 * Wt. n- val. 0.033 
* w.s. Elev (ft) • 1035.29 * Reach Len . (ft) 505.00 * 497. 78 495.00 
* Crit w.s. (ft) • 1027.95 * Flow Area (sq ft) *26319. 87 
* E.G. Slope (ft/ft) *0.000609 * Area (sq ft) * 14 79. 59 *26319. 87 
• Q Total (cfs) *166000.00 * Flow (cfs) *166000 . 00 

• ~~~ ~~~;~ ~ms) • 2187.11 * Top Width (ft) 212. 52 * 1974.59 . 
6.31 * Avg. vel. (ft/s) . 6.31 . 
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Oup l i cateEffective 
* Max Chl Dpth (ft) 20. 59 * Hydr. Depth (ft) * • 13.33 
• Conv . Total (cfs) *6728709.0 • Conv. (cfs) *6728709.0 
• Length wtd. (ft) 497.68 • Wetted Per . (ft) • 1991. 56 
• MinCh El (ft) • 1014.70 • Shear ( lb/sq ft) 0 . 50 • 
• Alpha 1.00 • Stream Power Clb/ ft s) • 3. 17 
• Frctn Loss (ft) 0.29 • Cum volume (acre - ft) • 7361. 58 *28409 . 96 • 2508 .12 
* C & E LOS S (ft) 0.03 *Cum SA (acres) * 2103 . 86 * 2833.71 934 . 73 * 
*********************************************************************************************** 

Note: Multipl e critical depth s we re found at this location. The critica l depth with the l owest, valid, 
water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
***********"'*********************************************************************************** 
• E.G. Elev (ft) • 1036.20 • El ement Left DB • Channe l • Right OB • 
• ve 1 Head (ft) 0 . 59 • Wt . n-va 1 . 0. 033 
• w. s. El ev (ft) • 1035.61 • Reach Le n. (ft) 505.00 497.78 495.00 
• Crit w.s . (ft) • 1027.95 • Flow Area (sq ft) *26940.91 • 
• E.G. s 1 ope (ft/ft) •o. 000565 • Area (s q ft) *26940. 91 • 
• Q Total ( c f s ) *166000 . 00 • Flow (cfs) *166000.00 

• ~~~ ~~~~~ ~ms) • 
19Ti~ : ;~g . w~~f~ ~ms) : 

197U~ : 
* Max Chl Dpth (ft) 20.91 * Hydr . De pth (ft) 13.64 
• Conv . Total (cfs) *6982102.0 • Conv. (cfs) *6982102 .0 
• Length Wtd. (ft) • 497.70 • Wetted Per . (ft) • 1996. 54 
• MinCh El (ft) • 1014.70 • Shear (lb/sq ft ) 0 . 48 
• Alpha 1.00 • Stream Power (lb/ft s) • 2 .93 
* Frctn LOS S (ft) 0.27 *Cum Volume (acre - ft) * 1422.13 *29333.96 * 293.87 
* C & E LOSS (ft) 0.03 *Cum SA (acres) 22 1.84 * 2839.08 53.36 * 
*********************************************************************************************** 

Note : Multiple critical de pths were found at this l ocat i on. The criti cal depth with t he lowest, valid, 
wate r s urface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 210.07 

INPUT 
Desc ription: 210.07 

Left Channel Bank Stat i on Interpolated 
Station Elevation Data num= 71 

Sta El ev Sta Elev Sta Elev Sta El ev Sta Elev 
****************** ********* ***************************************************** 

18501.7 
18760 . 6 
18959. 6 

19143 
19351. 1 
20043. 4 
20319.7 
20689 . 9 
20907 . 6 
21065 . 6 
21207.2 
21286. 7 
21428.3 
22744. 1 
22885.1 

1037 . 5 18541.3 
1038.9 18769.9 
1037.318970.3 
1018. 7 19188.2 
1019 . 1 20002.2 
1020 . 3 20109 . 3 
1020. 4 20385.2 
1019.9 20746 . 4 
1018. 8 20909 . 5 
1030. 2 21073. 1 
1024.8 21212. 4 
1032. 7 21315.8 
1035.2 21444 . 5 
1046.7 22757.9 
1052.1 

1037 .3 18564.5 1038.8 18619.1 
1038. 8 18829.1 1038. 5 18842 

1037 18978. 8 1029.1 18997.2 
1018. 7 192101018.946 19241.4 
1019. 3 20010.8 1019. 3 20015 . 9 
1021.6 20149.1 1018 . 8 2024 1. 7 
1020 . 2 203 95 1020. 3 20523. 6 
1020 . 1 20785 .8 1020 20842.9 
1018 .7 20945.5 1031.5 20951.8 
1030. 3 21098 .1 1026. 3 21164.8 
1026 .6 21220 . 7 1028.3 21237.2 
1034.4 21346.3 1039.3 21383 . 5 
1036.3 21455.5 1040.2 21470 
1043.7 22766.1 1040.5 22836.3 

Manning' s n Values num= 

1038 .6 18704. 2 
1038 . 3 18894.1 
1018 . 5 19080.1 
1019 . 3 19299. 9 
1021.6 20017.6 
1019.6 20301.9 

1020 20576 
1018.9 20851.6 
1031.4 21011.2 
1026 . 1 21186.9 
1024 . 7 21246. 8 
104 7 . 6 21397. 9 
1040 . 9 22716 . 5 
1040.5 22861.9 

St a n val Sta n val Sta n val Sta n va l 
**************************************************************** 

18501.7 .032 18959 .6 .037 19241.4 .037 2094 5. 5 .025 

Bank sta , 1~m 20~lt~ Lengths: Left Cha nn e l Ri~g~ Coeff Contr . 
495 490 . 15 .1 

Ineffec tive Flow num= 
Sta L Sta R Elev Permanent 

18501.7 19210 1048 F 
21383.5 22885. 1 1048 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

1038.7 
1038.1 
1018.5 
1019.1 
1021.9 
1019 . 6 
1020 . 4 
1018 . 9 
1029 . 6 
1026.4 
102 3. 1 
1044.6 
1040 . 5 
1049 . 1 

Ex pan . 
. 3 

*********************************************************************************************** : e~~ · H~!~v (~~~) * 1036: §i : ~~ em~~~al. Left OB * cg~ml * Rit62~B * 
• w. s . El ev (ft) • 1035 . 08 • Reach Len. (ft) 495.00 • 490.15 505 . 00 
• Crit W. S. (ft) • 1026.32 • Flow Area (sq ft) *26671.91 • 2457 . 08 
·• E.G. s lope (ft/ft) *0 . 000543 • Area ( sq ft) • 3733.47 *26671.91 • 2457.08 
• Q Total (cfs) *166000 . 00 • Flow (cfs) *154129. 50 *11870 .4 5 

• ~~~ ~~~~~ ~ms) • 234Ln : ;~g.w~~fh ~ms) 237.64 • mug . 37:J~ 
* Max Chl Dpth (ft) 16 .58 * Hydr . Depth (ft) 15.37 6.56 
• Conv. Total (cfs) *7123192 .0 • Conv . (c f s) *6613821.0 *5093 70. 
• Length Wtd . (ft) 491.01 • We tted Pe r . (ft) • 1738.43 377. 21 • 
• MinCh El (ft) • 1018.70 • Shea r (lb/sq ft) 0. 52 0.22 
• Alpha 1.01 • Stream Powe r (lb/ ft s ) • 3.01 • 1.07 
• Frc tn Loss (ft) 0.13 • Cum volume (acre-ft) • 7331.37 *28107 . 18 • 2494.16 

: *~*~.~. ~~;;.£f~~*************2*2r**:.~~~.~~*£:~~~;2*********:.~;2;*~~*.:.~~;~ .~ ; •• :.*~~~.~2*** 
warning: The conveyan ce ratio ( ups tream conveyance divide d by downstream conveyance) i s l ess than 

0. 7 or greate r than 1. 4. Thi s may indi cate the need for addition a 1 c ross sections. 
Note: Multiple critical depth s were fo und at thi s l ocat ion. The c rit i cal dep t h wi th the lowest, valid, 

wat e r surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
* E.G. El ev (ft) • 1035.90 * El eme nt Left OB * Channel • Rit62~B • • vel He ad (ft) 0. 50 * Wt. n-val. 0 .03 7 
* w. s. Elev (ft) • 1035.40 * Reach Len. (ft) 495.00 490.15 505.00 
* Crit W.S . (ft) • 1026.28 • Flow Area (sq ft) *27213. 61 • 1993.82 
* E.G . Slope (ft/ ft) *0.000526 • Area (sq ft) *27213 . 61 • 1993.82 
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• 

• 

Dup 1 i cateEffective 
• Q Total (cfs) *166000.00 • Flow (cfs) • *156138 . 00 • 9861.98 • 

• ~~~ ~~~~~ ~ms) : 201~:~~ : ;~~.w~~~h ~ms) : 173~:~~ : 21U~ : 
* Max Chl Dpth (ft) 16.70 * Hydr. Depth (ft) 15 . 68 * 7.13 
• Conv . Total (cfs) *7236885.0 • Conv. ( cfs) *6806945.0 *429939.8 • 
• Length Wtd. (ft) * 490.59 • Wetted Pe r. (ft) • 1754.88 • 288.53 
• Minch El (ft) * 1018 . 70 *Shear (lb/sq ft) * 0.51 * 0.23 
• Alpha 1.00 *Stream Power (lb/ ft s) * 2.92 • 1.12 • 
• Frctn Loss (ft) 0 . 14 *tum Volume (acre - ft) • 1422.13 *29024.54 • 282.54 
* C & E LOSS (ft) 0.06 * Cum SA ( acres) * 221.84 * 2817.88 * 51.77 * 
***** *************************************1:*********** ***************************** **** ******** 
Warning: The conveyance ratio (upstream conveyance divided by down st. ream conveyance) is less than 

0. 7 or greater than 1. 4 . This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water s urface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 209.98 

INPlJT 
Description: Cros s sect.i on updated per Transystems Corporation Mapping (2004) 
Station Elevation Data num= 320 

Sta Elev Sta Elev Sta El ev Sta Elev Sta El e v 
"' * *** **** *********************** ********** **** *********** * ******* ************ *** 

0 1040 . 68 .38 1040 . 75 . 84 1040.78 2.14 1040 . 82 5 . 35 1040.83 
12.48 1040 . 75 41.57 1040 . 56 56.66 1040 . 53 72.61 1040 . 46 78.01 1040.43 

85 . 2 1038.49 91.98 1036.7 93.03 1036. 76 93.93 1036.88 94.99 1036.59 
96.37 1036.67 105 .06 1037.78 119 . 1 1037.9 128.69 1038 . 1 148.19 1037.5 

152 . 57 1037.41 152.65 1037.39 152 . 81 1037. 41 152.92 1037 . 36 155 . 27 1037.32 
160 .63 1036 . 86 163.78 1036.96 169 .85 1036.66 186.07 1036.26 195.52 1036.29 
203 . 29 1036.3 206 1036 . 29 221.12 1036.16 230.53 1036 . 15 238 . 55 1036.15 
253 . 38 1036.22 257.36 1036.22 259 . 97 1036. 21 279.16 1036.08 285 . 88 1036.12 
310 . 32 1036 . 18 317.45 1036 . 24 369 . 81 1036 . 48 394.15 1036.66 411.11 1036.63 
458.57 1036 . 34 469.5 1036.4 480 . 02 1036. 32 494.89 1036 . 32 526.57 1036.02 
544.05 1035 . 98 564 . 19 1035.7 575.82 1035. 61 577 . 99 1035 . 57 585.19 1035.03 
589.24 1035.14 594 . 2 1034.5 596.93 1034.6 600.77 1034.53 603.96 1034.45 
611 . 68 1034.3 614 . 4 1034.17 617.06 1034.09 624.58 1031.91 625.92 1032.1 
634.82 1031.43 648 . 68 1031.58 657.13 1030.41 659.47 1030 . 66 668 . 45 1029.35 
669 . 98 1029.3 5 682 .13 1028 . 08 682.46 1028.04 702. 38 1027 . 13 702 . 42 1027.13 
702 . 49 1027.13 707.72 1026 . 99 711.74 1026.95 711.94 1026 . 96 713 . 69 1027.02 
731.99 1028 . 3 732 . 69 1028 . 41 733.37 1028.44 774.02 1033 . 73 777.62 1033.66 

780 1033.61 789 . 67 1033 . 67 791.84 1033. 53 808. 28 1033.79 809 . 3 7 1033.66 
810.27 1033. 59 822 . 28 1033 . 54 824 . 97 1033.61 825.2 1033 . 61 825.49 1033.6 
853.53 1033.11 854.2 1033 . 08 855.52 1033.03 867.7 1031 . 87 870.42 1031.79 
870.82 1031.8 880 . 21 1032 . 89 883 . 22 1033.15 887 . 54 1033 . 56 896.78 1034.72 
901.48 1034.88 906 . 63 1035 . 16 911.16 1035.19 915.07 1035 . 33 921.24 1035.38 
924.43 1034.93 926 . 6 1034 . 25 929.7 1033.93 933 . 37 1031.93 941.68 1027.16 
941. 76 1027.12 941.84 1027.07 949 . 7 1024.31 961.81 1015.83 964 . 44 1014. 31 
967.57 1012.36 970.2 1012.28 979.19 1011.42 984 . 15 1007 . 97 988.71 1007.04 
990.39 1006.57 999 . 38 1004 . 75 1008.06 1003. 39 1011.6 1003 . 26 1021.41 1000.56 

1029.78 998.62 1051.95 1000 . 17 1077.28 1001.95 1080.2 1002 . 04 1096 . 92 1002.62 
1115.88 1003.28 1119.83 1003 . 43 1124.53 1003.6 1153.64 1004.18 1192 . 48 1005 . 2 
1192. 91 1005 . 22 1193 .19 1005.22 1261.21 1006.01 1275 . 78 1006 . 34 1303.29 1007.1 
1310.67 1006.97 1319 . 44 1007 . 08 1344.58 1007.43 1357.83 1008.1 1402 . 63 1010.05 
1431.52 1010.28 1456 . 81 1010 . 52 1491.8 1010. 56 1519.79 1010 . 94 1529 . 47 1009.49 
1546.19 1006.66 1550.36 1006.69 1575.27 1006.77 1581.89 1006.72 1595 . 33 1011 . 48 
1599.29 1013.02 1612.63 1018 . 47 1616.83 1020. 21 1618.08 1020.62 1622 . 32 1021.13 
1644.29 1023.92 1647.87 1023.67 1651.52 1024. 28 1666.75 1023.89 1673 . 99 1023.79 
1678.15 1022.4 7 1680.88 1021.73 1685 . 19 1022.01 1688 . 14 1021.98 1692. 2 1022 . 38 
1696.02 1022.65 1708.55 1022 . 4 1712.17 1022.3 1717.45 1020 . 59 1730.14 1016.53 
1738.27 1016.22 1740.86 1016.19 1752.01 1016.5 1753.49 1016 . 55 1754.11 1016.58 
1756.38 1016.68 1763.68 1016.97 1767.79 1015.96 1771.79 1015 . 12 1775.18 1014.24 
1798.11 1011.74 1817.62 1009.86 1821.77 1010. 76 1825 . 81 1011.51 1838.63 1013.58 
1840.74 1013.5 1851.04 1012.65 1861.87 1012 . 68 1879.11 1014.37 1896.39 1015.86 
1921.14 1016.66 1924.63 1016.75 1926.92 1016 . 82 1953 . 1 1017.59 1968.8 1018 . 17 
1988.54 1019. 39 1992.88 1019.61 2012.55 1020 . 44 2025.38 1020.93 2038.37 1021.42 
2060.87 1022 . 24 2065.95 1022.39 2071.2 1022 . 42 2088.02 1022.3 2099 . 31 1022.88 
2153. 33 1025. 7 2161.4 7 1029.13 2171.27 1033. 12 2187.61 1033 . 1 2197. 34 1033.19 
2218.32 1032.91 2223.38 1032.87 2224.65 1032. 86 2226.15 1032 . 9 2250.63 1033.23 
2254.33 1033.35 2265.02 1033.51 2268 .42 1031. 92 2288.311023.13 2297.24 1019 . 02 

2315 1019. 35 23 29.62 1019.32 2340 . 88 1017. 65 2346.47 1016.92 2354.08 1017 . 04 
2365.42 1017.06 2390.03 1017.16 2401.67 1017 . 48 2419.35 1017.97 24 36.2 1018 . 38 
2451.67 1018.92 2470 .07 1019.13 2473.56 1019 . 05 2493.37 1019.52 2507.36 1019 . 79 
2512.65 1019.66 2521.19 1019.47 2541.111018 . 83 2548.66 1018.86 2550.53 1018 . 75 
2556 . 75 1018 . 5 2567 . 94 1017 . 12 25 74.88 1016. 29 2587.42 1017.56 2598.27 1018 . 25 
2605 . 01 1017.83 2609.79 1017.66 2615 . 31 1017 .46 2622. 7 1017 . 16 2628.29 1016 . 93 
2642 . 03 1016.9 2654 . 28 1016.81 2658.24 1016. 67 2678.17 1017.25 2681.85 1017.45 
2685.04 1017.43 2698 .14 1017.14 2699 . 78 1017 . 21 2700.95 1017. 32 2706. 51 1017 . 71 
2716.76 1018. 22 2720 . 89 1018.14 2722 . 94 1018.112731.59 1017.96 2736.67 1017 . 74 

2758.4 1016.49 2765.16 1017.51 2770 . 56 1018 .41 2787.81 1018.9 2792.67 1018.9 
2806.29 1019.08 2825.22 1019.43 2850 . 71 1019 . 8 2861.26 1019.96 2865.72 1019 . 48 
2880.65 1018 2883.89 1018.04 2894 . 48 1018.07 2902.5 7 1018. 62 2919.19 1019 . 34 
2927.68 1023.07 2936 . 19 1026 . 93 2946.26 1033. 82 2958.02 1041.95 2964. 72 1042 . 75 
2967.49 1043.1 2974 .5 1043 2999.58 1042 .84 3005 . 84 1041.62 3006.42 1041.56 
3015.44 1038. 33 3022.09 1035.89 3037 . 07 1035. 79 3041.29 1035. 77 3042.8 1036.31 
3053.61 1040.4 3061.36 1039.39 3075 . 1 1037. 64 3102 . 07 1035.66 3115.311034 . 45 
3145.53 1034.97 3185.42 1035.25 3223.02 1035.17 3228.611035.14 3230 . 73 1035.1 
3249.46 1034.86 3267.52 1034.62 3280.82 1034. 43 3291.4 1034.47 3324 . 3 1034.75 

Manning ' s n Values num= 
Sta n val Sta n val Sta n val 

****** ******************** ***** ***************** 
0 .037 949.7 

Bank Sta: Left Right 
949 . 7 2792.67 

Ineffective Fl ow num= 
Sta L Sl:a R Elev 

2971 33 24.3 1050 

. 032 2792.67 . 037 

Length s : Left Channe 1 Right 
549.53 500.89 495.04 

1 
Permanent 

F 

Coeff Cont r. 
.1 

Ex pan. 
. 3 

CRDSS SECTION DlJTPUT Profi 1 e #PF#l . 
* ** **** * ***** ************************** ************ ** *************** ********** ************ **** * 
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Dup 1 i cateEffect i ve 

: ~~ ~ · H ~~dv cii)) 1< 

1036: ~~ : ~~ ~m~~0a 1 . * L0~~3~8 * c8~032 1 
* Ri 8~~3 ~8 * 

• w.s. Elev (ft) • 1035. 11 • Reach Len . (ft) 549.53 500 .89 495.04 
• Crit W.S. (ft) • 1019.92 • Fl ow Ar ea (sq ft) • 1204.31 *36464.38 * 2280 . 59 
• E.G . Slope (ft/ft) *0.000164 • Area (sq ft) • 1204 .31 *3 6464.38 • 2336.35 
• Q Total (cfs) *166000. 00 • Flow (cfs) • 1428.91 *157667.70 • 6903.40 • 
• vToep WToitdatlh ((fftt/)s) • 2495 . 85 • Top width (ft) 346.55 • 1842.97 306.33 

1 4 . 16 • Avg . vel . (ft/s) 1.19 • 4.32 3.03 
* Max Chl Dpt h (ft) 36 . 49 * Hydr. Depth (ft) 3 . 48 19. 79 14.67 
• Conv . Tot a l (cfs) *12960820.0 * co nv. (cfs) *111565. *12 310260.0 *538998.4 
• Length Wtd. ( ft) 500.82 • Wetted Pe r . (ft) 350 . 29 • 1860 . 11 159 . 74 
• MinCh El (ft) 998.62 • Shea r (lb/sq ft) 0 . 04 0. 20 • 0 . 15 
• Alpha 1.05 • St ream Powe r (lb/ ft s) • 0 . 04 0. 87 0.44 
• Frctn Loss (ft) 0.09 • Cum vol ume (ac re-ft) • 7303.31 *27751.96 • 2466 . 37 
• C & E Loss ( f t) 0. 01 • Cum SA (acres) • 2097.93 • 2792.38 • 928.65 • 
**********1<****************************1<******************************************************* 
warning : Divided flow computed for t his cross - sec tion. 

~~~~~ ng: ~~i t~~i~s~~~~~~~l d~~th~; :~;e hf~u~~ ~~ ~h~~n~~~a~i~~ ~ ca ~~~ ~~it~~~ l cd:g~~eei ~ht~he 5 1~!~~~ : va 1 i d, 
water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF# 2 
*********************************************************************************************** 
*E .G. Elev ( ft) * 1035.70 * Element Left OB * Channe l * Right OS* 
• ve l Head (ft) 0.31 • Wt. n- val . 0 . 032 
• w.s. Elev (ft) • 1035.39 • Reach Len . (ft) 549.53 500.89 • 495.04 
• Crit W.S. (ft) • 1019 .88 • Flow Area (sq ft) *36985.45 
* E.G. Sl ope (ft/ft) *0.000177 *Ar ea (sq ft) *36985.45 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *166000.00 
• Top Width (ft) • 1842 .97 * Top Width ( f t) * 1842.97 

vel Total (ft/s) 4.49 • Avg. Ve l. (ft/s) 4 . 49 
* Max Chl Dpth ( ft) 36 . 77 * Hydr. Depth (ft) 20.07 
• Conv. Total (cfs) *12481800.0 • Conv. (cfs) *12481800.0 • 
• Length Wtd. (ft) • 500.89 • wetted Per . (ft) • 1887.68 
• MinCh El (ft) 998.62 • Shea r (lb/sq ft) 0. 22 
• Alpha 1.00 • Stream Power (lb/ft s ) • 0.97 
• Frctn Loss (ft) 0.10 • Cum volume (ac r e-ft) • 14 22.13 *28663.35 270.98 
* C & E LOSS (ft) 0. 01 * Cum SA (acres) 22 1. 84 * 2797 . 74 * 50. 15 • 
************************************************************'*****'~<********'***'**************'**** 

Note: Mu l tip l e critical depths were found at this l ocation. The critica l depth wit h the l owest, valid , 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 209.88 

Descript i on : Cross Section updated per TranSystems Co rporation Mappi ng (2004) 
Stat i on El evation Data num= 328 

5ta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
**************************'ft*******'**'***'~<**************'*********'*'*********'******* 

0 1040.27 .23 1040.47 6.09 1040.47 50.78 1040 .47 64.08 1040.46 
84. 17 1040. 41 95.3 1040.49 102.77 1040.4 3 106.47 1040 .56 112.77 1040 .72 

115.53 1040 . 76 126.23 1041.08 139.95 1041.34 148 . 97 1041 163.51 1040.33 
164.03 1040 . 35 165.09 1040.37 165.21 1040.34 166 . 12 1040 . 3 170. 48 1040.41 
170.64 1040 . 4 172.63 1040.28 177.01 1039.94 183 . 04 1039 . 97 187 . 91 1039. 77 
192.11 1039 . 45 200.35 1039.04 207.06 1038.94 210 . 68 1038.87 217 . 45 1038.67 
230.27 1038 . 35 230. 76 1038.33 249.06 1038.45 249 . 79 1038.39 260.4 1038.43 
267.83 1038.67 271.231038.65 285.22 1038.52 291. 58 1038.37 295.83 1038.54 
298.2 4 1038 . 58 302.54 1038.76 308.07 1038.86 344.8 1038.65 355.04 1038.9 
370 . 59 1039.02 380.45 1038.95 389.75 1038.98 412.15 1039.05 420. 37 1039.1 
431.17 1038.87 439 . 74 1038.75 458.08 1038.59 466.19 1038 . 61 473 . 95 1038 . 49 
499.92 1038 . 47 509.49 1038.53 528.58 1038 . 44 533 .87 1038.35 558.82 1038.01 
560. 08 1038 561.18 1037.98 577.13 1037 . 83 582 . 03 1037.8 588 .32 1037.76 
613.77 1037 . 62 627.53 1037 . 57 641.37 1037.7 663 . 46 1038.01 679 . 13 1037.69 
698.06 1037 . 75 706.33 1037.87 707 .44 1037 . 89 735.43 1038.54 739.44 1038.57 
743.49 1038 . 65 773.37 1039.11 780.03 1039 . 25 803.62 1039.57 810.48 1039.67 
817. 87 1039.77 861.88 1040.45 868.29 1040. 45 891.82 1040 . 29 896 . 57 1040.19 
901.78 1040.19 923.11 1039.56 926.63 1039.38 954 . 47 1039 . 19 955 . 93 1039 . 17 
966.66 1039.1 983 . 31038.79 984.711038.791007.78 1038.4 1017 . 74 1038 .57 

1034.27 1038. 85 1038.22 1038.98 1044.03 1039.05 1052 .17 1039 . 12 105 7 . 18 1039.16 
1086.68 1038 . 02 1102.65 1037 . 38 1130.44 1036 . 77 1135.15 1036.64 1141. 34 1033. 58 
1154. 03 1027 . 18 1186.32 1012 . 16 1194.16 1008 . 84 1198. 27 1007. 84 1207 . 92 1004 . 51 
1213.27 1002 .94 1223.45 999.77 1228.47 999 . 3 1241. 19 997 . 82 1261. 44 997.47 
1268.43 997.42 1278.49 997.6 1286.21 997 .79 1300.36 997 . 85 1311. 87 998.45 
1321.56 998 . 73 1341.54 999.09 1347.16 999. 11 1359.73 999 . 89 1382 . 35 1001.25 
1394.28 1001. 34 1396.53 1001.39 1424.15 1003 . 33 1433.39 1003 .75 1460 . 09 1004 .69 
1475 .46 1005 . 17 1492.46 1005 . 6 1514 .52 1005 .86 1531.09 1006 . 11 1 539 . 19 1006 .24 
1571. 55 1006 . 29 1573.63 1006 . 26 1590.77 1005 . 64 1596. 16 1005 . 44 1 596 . 47 1005 . 44 
1597.02 1005 . 44 1617. 72 1005 . 45 1640.44 1009. 86 1662. 3 7 1013 . 6 1666 . 91 1014 . 51 
1667.68 1014 . 62 1689.26 1012.44 1705.47 1011 . 58 1710 . 14 1011 . 16 1723 . 61 1011 .22 
1744. 57 1011 . 69 1757.2 1007 . 9 1762 . 18 1006 . 79 1776 . 85 1010 . 71 1778 . 13 1011.08 
1793.46 1011 . 19 1796.54 1011.18 1799. 59 1011. 87 1808. 2 1013 . 73 1811. 17 1013.81 
1834. 52 1014 . 36 1839.27 1014.48 1840.03 1014. 5 1840.4 7 1014 . 5 184 7 . 83 1014.19 
1878.39 1014 . 19 1896.2 1014 . 19 1924.18 1014 . 43 1941. 79 1014 . 16 1956 . 09 1014 .06 

1972.8 1014 . 17 1981. 63 1014.37 1998. 78 1014 . 53 2018 . 57 1015.47 2022 . 77 1015.84 
2031. 1 1016 . 65 203 5 . 12 1016.91 2057. 71 1024 . 56 2086 . 32 1033.89 2109 .2 1 1033.98 

2121.49 1034.04 2129.06 1033.9 2142 1033 .5 3 2175 . 03 1032.67 2175.67 1032.65 
2176 .8 1032.64 2194.58 1032.56 2201.12 103 2.4 2230 . 85 1032.07 2253 . 57 1032.4 7 

2261.97 1032 . 74 2269.59 1032.94 2270.79 1033.03 2271 .3 5 1032 . 88 2272.17 1032.71 
2275 . 6 1032. 14 2296.06 1032.26 23 09.39 1032.15 2310 . 73 1032.09 2313 . 76 1032.25 

2318.97 1032. 4 232 1.34 1031. 52 2325.22 1030. 57 2327 . 89 1029.98 2339.43 1029.53 
2355.79 1028 . 4 2375.54 1027.37 2379.47 1027.07 2385 . 26 1026 . 32 2404.2 5 1023.02 
24 12.18 1022.78 2422.37 1022.31 2442.28 1021.69 2461.08 1021.05 2468.71 1020.72 
2484.52 1020.08 2501.4 1019. 39 25 11. 38 1018.16 2520.8 1016 . 99 2527.12 1016 .26 
2535.82 1016 . 17 2539.43 1016.15 2544.35 1016.01 2549.9 1015.78 2562.71 1015 .65 
2575.78 1015.45 2586.66 1014.32 2599.02 1013 .24 2602 .82 1013. 19 2612 . 59 1013. 28 
2625.37 1013.06 2627 . 94 1013.04 2632.6 1013.2 1 2640 .51 1014.07 2642.64 1013.71 
2644.28 1013.76 2652 . 34 1013.58 2670.12 1012 . 9 2675 .13 1013 . 6 2690.65 1016.15 
2700 .62 1016.44 2718 . 37 1016.82 2731.95 1016.58 2742.01 1016.62 2757.11 1016.84 
2761. 77 1016.95 2763 . 67 1017 .46 27 72 . 36 1019 .85 2781. 73 1020.67 2784 .08 1020 . 88 
2786.83 1020 . 51 2789 .02 1020.28 2809 . 55 1017 . 8 2823 .06 1017.4 2 2827.17 1017.27 
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Dup 1 i cateEffect i ve 
2830.3 1017.79 2848.37 1020.5 2863.27 1018 . 37 2863.78 1018.29 2864.03 1018 . 29 

2876.85 1018. 53 2899.43 1017.87 2906.29 1017. 59 2909. 46 1017.69 2930. 33 1018.18 
2941.53 1023.8 2952.33 1029.3 5 2959.18 1034 . 17 2970 . 84 1042. 78 2976 . 1 1042 . 55 

2977.4 1042.47 2992.28 1042.64 3013.71 1042.8 3016.53 1042.31 3021.32 1041.38 
3031 . 87 1037.24 3036.49 1035.38 3049.38 1034.75 3052 . 14 1034.63 3055.69 1035.73 
3072.45 1041 3086.88 1040.87 3096.63 1040.63 3110 . 16 1039.02 3112.15 1038.87 
3114 . 19 1038.81 3127.28 1038.69 3134.01 1038.72 3143 . 44 1038.23 3145.22 1038.2 
3156 . 85 1038 . 07 3156.89 1038.07 3158 . 9 1038.05 3167 . 52 1037.94 3177.62 1037 . 86 
3177 . 68 1037 . 86 3178.84 1037.86 3193.08 1037.93 3193.63 1037.93 3207.45 1037.33 

3210.2 1037.34 3214.47 1037.39 3226.77 1037.41 3239 . 82 1037 . 62 3249.47 1037 . 64 
3260.98 1037.31 3264.32 1037.21 3272.45 1037.03 3283 . 44 1036.86 3286.06 1036 . 77 
3288.58 1036. 76 3300.51 1036.87 3304. 56 1036.98 3309.85 1037 . 09 3338.44 1036. 74 
3343.63 1036.6 3347.13 1036.62 3349.72 1036.54 3351.4 1036.6 3362.29 1037 . 09 
3366.6 1037.17 3371.35 1036.68 3376 . 35 1037.22 3380.61 1036.51 3385.3 1036.08 
3392.4 1035 . 87 3394.14 1035.5 3397.96 1035. 28 

Manning' s n Va 1 ues num= 
Sta n val Sta n val Sta n val Sta n val 

* * * * * * ** * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * ** * * * * * * * * *. * * * * * * * * * * 
0 . 037 1130.44 

Bank Sta: Left: Right 
1130.44 2789.02 

Ineffective Flow num= 
Sta L Sta R Elev 

2987 3397.96 1050 

. 032 2121.49 . 037 2977.4 

Lengths: Left Channe 1 Right 
504 . 67 500.86 499.29 

1 
Permanent 

F 

. 025 

Coeff Cont r . 
.1 

Ex pan. 
. 3 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
* * * * * * * * * * * * * * * * ** * * * * * * * * * * * ** ** * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * ** * * * * * * * 
: ~~~- ";!~v c~W • 1o3U~ : ~~em~~0al. Left os • cga0'3~ 1 • Rit~3~s • 
• w. s. Elev (ft) • 1034.93 • Reach Len . (ft) 504.67 500.86 • 499 . 29 
• Cri t w. s. (ft) • 1018. 36 • Flow Area (sq ft) *32124. 59 • 2601.03 
• E.G. slope (ft/f t) *0.000201 • Area (sq ft) *32124.59 * 2602. 17 
• Q Total (cfs) *166000.00 • Flow (cfs) *157093.90 • 8906 . 08 · ~~~ *~~~~ ~~~~s) : 182~:n : l~~_w~~i~ ~ms) . 165~:~~ : 11U~ 
*Max Chl Dpth (ft) 37.51 * Hyd r . Depth (ft) 19.46 * 15.19 
• Conv. Total (cfs) *11715260.0 • Conv. (cfs) *11086720.0 *628536 . 1 • 
• Length wtd. (ft) • 500.76 • Wetted Per. (ft) • 1665.43 • 176.22 • 
• Mi n ch El (ft) 997.42 • Shear ( l b/sq ft) 0. 24 0.19 
• Al pha 1.02 • Stream Power (lb/ft s) • 1.18 • 0.63 
* Frctn Loss (ft) 0.10 • Cum Volume (acre-ft:) * 7295.71 *27357.61 • 2438 . 31 
* C & E LOSS (ft) 0.01 *Cum SA (acres) * 2095.74 * 2772.29 * 925.90 
************************************************ ****** ****************'************************* 

warni ng: Divided f l ow computed for t hi s cross-section. 
Note: Mul tipl e c ritica l depths were fou nd at t his l ocation . The critical dept h wi th t he l owest, valid, 

wate r su rface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
****** ***************************************************************************************** 
*E.G . El ev (ft). * 1035.60 *Element Left OB * Channel *Right OB * 
• vel Head (ft) 0 . 40 • Wt . n-val. 0.033 
• w.s . El ev (ft) • 1035.19 • Reach Len. (ft) 504.67 500.86 * 499.29 
• Crit w.s . (ft) • 1018.32 * Flow Area (sq ft) *32558.83 
* E.G . Sl ope (ft/ft) *0.000216 * Area (sq ft) *32558.83 
• Q Total (cfs) *166000.00 * Flow (cfs) *166000.00 
• Top width (ft) • 1650.94 • Top width (ft) • 1650.94 • 

vel Total (ft/s) • 5.10 * Avg. vel. (ft/s) 5.10 • 
* Max Chl Dpth (ft) 37.77 * Hydr. Dept h (ft) 19.72 
• Conv. Total (cfs) •11288030.0 • Conv. (cfs) *11288030.0 * 
• Length wtd . (ft) • 500.86 • Wetted Per . ( f t) • 1680 . 94 • 
*Mi n Ch El (ft) 997.42 *Shear (lb/sq ft) 0.26 • 
* Alpha 1.00 * Stream Power (lb/ft s) * 1.33 
• Frctn Loss (ft) 0.11 *Cum vol ume (acre-ft) • 1422.13 *28263.51 • 270.98 

: *; * ~ *; * ~~~ ~ * ~ !; l * * * * * ** * * * * * * 2 * 2; * * :*~~~ * ;! * ~ :; ~~ ~ 2 * * * * * * * * * * * * ~ ~; * ~! * *: * ~ !! ! * ~~ * *: * * *~ 2 * ;~ * * * 
Note: Mu l tipl e c ritical depths were found at this l ocation . The crit i cal depth with t he l owest, val id, 

water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 209.79 

Descript i on: Cross Section updated per Transystems Corporation Mapping (2004) 
Station El evation Data num= 270 

Sta El ev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * * * * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * ** * * * 

0 1038 . 52 .16 1038.69 1.57 1038. 53 35.18 1038 . 6 54.94 1038 .62 
72.48 1038.68 91.59 1038.72 94.91 1038.68 116 . 311038.35 119.07 1038.47 

128.46 1038.8 145.69 1039.29 151.13 1039. 35 172.31 1038.74 174.73 1038.71 
177.03 1038.63 185 . 13 1038.28 186.98 1038. 21 207.03 1037.87 207.82 1037 .85 
208 . 77 1037.86 215.32 1037.87 270.62 1038.16 302.6 1038 . 14 317. 32 1038.1 

363.9 1037.69 377.09 1037 . 39 424.31 1037.05 452.29 1037 . 04 531.32 1036.87 
545.43 1036.8 638.29 1035.79 639.1 1035.79 644.83 1035.83 732.97 1036.47 
737.44 1036.46 739.8 1036.47 745.31 1036.48 827. 11 1036.73 837.57 1036.66 
852.28 1036 . 91 921. 28 1037.06 935.63 1037.13 959.27 1037 1016.17 1037.63 

1055 . 33 1037.89 1060.21 1037.79 1083.54 1037.9 1099.81 1037.83 1105.89 1037.69 
1119.72 1036.94 1135.4 1036.14 1145.97 1030.48 1159 . 42 1022.97 1174.88 1022.8 
1190.29 1022.3 1207.51 1021.8 1210.72 1021.74 1212.09 1021.71 1224.28 1021. 1 
1230.78 1021.03 1239.33 1020 . 99 1243.64 1021 1249.43 1021.02 1254.22 102'1..02 
1259 . 87 1020.89 1266.1 1020 . 911273.94 1019.93 1283.73 1019 . 79 1295.32 1019.56 
1305 . 02 1019 . 09 1313.21 1018.56 1316.98 1018. 29 1317.06 1018 . 28 1325.17 1018.94 
1329.02 1020.6 1329.66 1020.79 1330.49 1021.06 1336.22 1022.17 1338.44 1022.03 
1344.04 1021.66 1347.38 1021.35 1348.05 1021.31 1350.86 1021.12 1353.36 1021.07 
1354.26 1020.99 1368.96 1020.04 1371.06 1020.07 1379 . 06 1020.17 1379.75 1020.18 
1386 . 35 1020 .33 1388.94 1020.25 1400.96 1020.7 1402.5 1020 . 72 1405.31 1020.63 
1406 . 67 1020.61 1419.94 1021.17 1434.68 1020 . 91 1444.87 1019 . 35 1469.65 1018.79 
1472 . 59 1018.4 1481.56 1018 1507 .27 1016. 66 1529.95 1015.36 1555.83 1013.63 

1580. 8 1013. 35 1630.32 1012.98 1640.85 1012.07 1679.42 1011. 55 1698. 33 1010.6 
1713.68 1009.93 1744.59 1007.07 1757.74 1006.67 1764. 21 1006.33 1781.15 1004.74 
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oup l i cat:eEffective 
1783.42 1004. 7 1783.67 1004 . 7 1784.01 1004.69 1784. 38 1004 . 69 1785.04 1004.68 
1813.36 1004.07 1821.3 1004.03 1828.35 1003.96 1836.71 1003 . 93 1847.58 1004 . 75 
1865.27 1005 . 7 1872.05 1006.05 1893. 53 1005.46 1896.04 1005 . 38 1897.62 1005 . 35 
1902 . 24 1005. 31 1915. 5 1006.42 1917.06 1006. 51 1950. 54 1008.7 1956. 34 1009.08 
1957.41 1009.13 1975.18 1010.07 2005.88 1011.8 2033.44 1012 . 16 2040.9 1012 .32 

204 3.3 1011.88 2055.71 1010.91 2057.75 1011 2081.02 1011.8 2115.57 1026.5 
2132.3 1033.81 2139.42 1032.65 2139.43 1032.64 2139.44 1032.65 2146 . 45 1033.91 

2171.22 1027 . 38 2188.57 1022.83 2206.69 1022.87 2240.98 1023 .01 2277 . 82 1024. 19 
2282.21 1024 . 36 2292.11 1024 . 16 2329.09 1023.58 2348 .64 1023.16 23 61.57 102 3 .13 
2367.18 1024.46 2379.78 1027 . 59 2385.1 1027.68 2403.41 1028.15 2418.98 1021.49 
2426.65 1018 . 19 2432.86 1017 . 22 2442 . 94 1015 .76 2487.48 1012 . 9 2488 . 08 1012 .86 
2505.09 1011.49 2539 . 49 1008.72 25 42.21 1008 . 5 25 43.35 1008 . 48 2587.7 1007 .83 
2628.35 1008 2628 . 63 1008 .01 2673 . 58 1007.75 2677 . 82 1007 . 75 2681.69 1007.8 
2725.57 1008.4 2728 . 31 1008.36 2740 . 9 1008.66 2760.3 1009.12 2792. 01 1010 . 41 
2792.65 1010 .43 2793.02 1010.48 2795.31 1010.77 2811.2 1012 . 75 2812.91 1012.95 
2823.47 1012 . 94 2834.67 1012.89 2836.63 1012 . 92 2841.99 1013 . 21 2848.77 1013 . 23 
2851.56 1013 . 25 2861.3 2 1013.46 2864.11 1013.52 2868.12 1013 . 48 2869.82 1013 . 48 
2871.87 1013.57 2886. 27 1013.97 2894 .75 1014 . 53 2903. 18 1014 .59 2909.21 1014.41 
2932.89 1014.48 2939. 98 1014 .6 2970.89 1030 . 77 2981.19 1036.3 2983.73 1037.91 
2983.94 1038 2989.67 1037 .64 2992.97 1037 . 48 3018.68 1037.12 3025 . 05 1037. 06 
3028.42 1035.94 3033.3 1034. 24 3046.13 1030.8 3053 . 43 1028.82 3060.33 1029 . 01 
3090.98 1029.04 3099.33 1029 . 04 3107.82 1028 . 55 3121.72 1027 .68 3129.35 1028.51 
3145.31 1030.22 3174 . 33 1030.01 3174 .83 1030 3175.38 1029 .96 3191.93 1028.67 
3197.41 1028 .66 3203 . 05 1028.5 9 3211 . 11 1028 .5 7 3221. 57 1028.45 3222.24 1028.44 
3224.39 1028.46 3236.21 1028.83 3244 . 15 1028. 88 3247.93 1028.95 3252.74 1029.04 
3256 . 15 1029.04 3262.73 1029.37 3265 . 9 1029.5 32 73 .25 1029.88 3277.66 1029.98 
3286.41 1030 . 39 3291.8 1030 . 38 3292.85 1030. 38 3297 . 74 1030 . 29 3304.79 1030 . 22 
3313.11 1030 . 25 3324.45 1030 . 37 3341.02 1030.98 3358.22 1031 .57 3383 . 88 1032 . 62 
3398.64 1032.8 3405.45 103 2.86 3405.71 1032.86 3406.21 1032.86 3406 . 6 1032 . 86 
3410.77 1032 . 85 3413.35 1032.84 3415.21 1032.8 3420.31 1032.83 3421.57 1032 . 65 
3435.54 1032 . 53 3436.17 1032 . 24 3445.06 1030.18 3458.84 1032 . 82 3465.58 1033 . 26 

Manning's n va 1 ues num= 
Sta n val Sta n va l Sta n val Sta n val 

**************************************************************** 
0 . 037 1105 . 89 

Bank Sta : Left Right 
1105.89 2823.47 

Ineffect.i ve Flow num= 
St a L Sta R Elev 

297 9 3465.58 1045 

.032 2132.3 .035 2989.67 

Lengths : Left Channel 
492.06 500.22 

1 
Pe rmane nt 

F 

Right 
508 . 91 

CROSS SECTION OUTPUT Profile #PF#l 

. 025 

Coeff Cont r. 
.1 

Ex pan. 
. 3 

********* ************************************************************************************** : e~~· H!!~v (m) * 103u~ : ~~em~~~al. Left 08 * C8~83~l * Rit6 3~8 * 
• W.S. Elev (ft) • 1034.85 • Reach Len. (ft) 492.06 • 500.22 508 . 91 
• Crit w.s. (ft) • 1019.46 • Flow Area (sq ft) *32978. 41 • 2837 .48 
• E.G. Slope (ft/ ft) *0.000207 • Area (sq ft) *32978. 41 • 4815.33 
• Q Total (cfs) *166000.00 • Flow (cfs ) *154214 . 60 *11785.36 • . ~~~ *~~~~ ims) • m: J~ : !~~ . w~~~h m;s) • 168u~ • 58~:~~ • 
* Max Ch l Dpth (h) 30.92 * Hyd r. Depth (ft) 19. 56 * 18 . 30 
• Conv. Total (cf s ) *11536480.0 • Conv . (cfs) *10717430 . 0 *81904 5 .9 
• Lengt h Wtd. (ft) 500 . 90 • Wetted Per . (ft) • 1699.92 160.05 • 
• Min Ch El (ft) • 1003.93 • Shear (lb/sq ft) 0.25 0.23 
• Al pha 1.00 • Stream Power (lb/ft s) • 1.17 0.95 
• Frctn Loss (ft) 0 . 15 • Cum vol ume (acre-h) • 7295.71 *26983 . 33 • 2395.80 
* C & E LOSS (ft) 0.03 *Cum SA (acres) * 2095.74 * 2753.11 * 92 1.50 * 
*********************************************************************************************** 

warning: 
warning: 
Warning: 

Not e : 

Divided flow computed for t hi s cross-section. 
The c ross-section end point s had to be extended ve rtically for the computed water s urface . 
The conveyance ratio (upstream conveyance divide d by downstream conveyance) i s l ess than 
0.7 or greater than 1.4. Thi s may indicate th e need for additional cross section s . 
Multiple critical depths were found at this location. The critical de pth with the lowe st, 
water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E.G. Elev (ft) • 1035 .48 • Element Left OB • Channel • Ri ght OB • 
• vel Head (ft) 0.38 • Wt. n-val . 0.033 
• W. S. Elev (ft) • 1035.09 • Reach Len . (ft) 492.06 500 . 22 508.91 
• Crit w.s. (ft) • 1019 .65 • Flow Area (sq ft) *33396 . 39 • 
• E.G. s lope (ft/ft) *0.000234 • Area (sq ft) *33396 . 39 • 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 . ~~~ *~~~~ ims) • 168u~ : !~~. w~~~h ~~)s) • 168u~ 
* Max Chl Dpth (ft) 31 . 16 * Hydr. De pth (ft) 19 . 81 * 
• Conv. Total (cfs) *10862060.0 • Conv. (cfs) *10862060 . 0 • 
• Length wtd. (ft) 500.22 • Wetted Pe r . (ft) • 1722 . 60 • 
• Minch El (h) • 1003.93 • s hear (lb/sq ft) 0. 28 
• Alpha 1.00 • Stream Power (lb/h s) • 1.41 • 
• Frctn Loss (ft) 0.18 • Cum volume (acre - h) • 1422 .13 *27884.33 270.98 
* C & E LOSS (ft) 0.03 *Cum SA (acres) 221.84 * 2758 . 47 50. 15 
**************************************************************** ** ***************************** 

valid, 

warning: The conveyance ratio (upstream conveyance di vided by downs tream conveyance) i s le ss t han 
0. 7 or greater than 1.4. This may indi cate the nee d for additional c ross sections . 

Note: Multiple criti cal depths were found at thi s location. The c ritical depth with the lowest, valid, 
water s urface was used . 

CROSS SECTION 

RIVER: 
REACH: RS : 209 .69 

INPUT 
De scription: 209 .69 - FEMA Sect ion W 
Cross Section updated per TranSystems 

Co rporation Mapping (2004) 
Station Elevation Data num= 299 

Sta Elev Sta Elev Sta Elev Sta El ev Sta Elev 
*****T************************************************************************** 
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• 

• 

Dup l i cateeffective 
0 1036.75 18.08 1037.13 27.01 1037.16 37.81 1037 47.97 1036.77 

48.34 1036.99 55.99 1036.22 58.68 1036 . 02 64.55 1036.49 78.83 1037.6 
124.78 1037.07 131.42 1037.02 137.63 1037.03 225.42 1036.77 229 . 88 1036.81 
231 . 92 1036.84 237.51 1036.92 292.61 1037.62 293.41 1037.84 293 . 85 1038.05 
314.32 1048.54 315.75 1049.26 315.89 1049.33 321.65 1049.7 333 . 76 1050.75 
340 . 61 1052.37 342.86 1053.08 343.63 1053. 23 346 . 92 1052.74 347 . 11 1052.43 
349.73 1046.95 353.9 1043.04 356.31 1040.43 368.02 1037.71 369.48 1037 . 15 
370.83 1036.68 371.93 1037.33 372.72 1037.71 382.29 1041.32 384.05 1041.52 
388.96 1041.37 391.87 1041.16 405 . 42 1037.49 406 . 45 1037.29 407.35 1036 . 96 

408 . 11036.65 417.911036.71 437.651036.74 438.311036.74 438.591036.74 
439 . 8 1036.73 444 . 45 1036.74 491.48 1036.17 502.71 1041.23 504.45 1041.81 

516.44 1049.45 518 . 64 1050.86 523.26 1050 . 43 525.16 1049 . 81 525.83 1049.58 
527 . 5 1047.93 533 . 26 1042.9 542.36 1037.89 543.98 1037.69 545 . 54 1036.49 

548.12 1036.05 557.8 1035 . 75 565.29 1035.64 579.73 1035.56 589.81 1035.53 
599.61 1035.67 607.47 1035 . 61 615.41 1035.7 622.41 1035.73 640.62 1047.58 
641.82 1048.21 642 . 09 1048.3 642.32 1048.31 642.59 1048.23 643.35 1047.85 
655.14 1040 . 66 663 . 93 1037.4 666 . 36 1036.18 678.53 1036.66 684 . 64 1036.84 
689.15 1037.03 706 . 37 1036.99 755.68 1036.87 780.88 1036.77 802.2 1036.6 
836.54 1036 . 27 872.65 1036 . 39 891.57 1036.38 931.86 1036.97 947.85 1037. 3 
948.93 1037 . 22 965.68 1036 . 58 969.83 1035.75 970.66 1035.63 975.67 1034.89 

977 . 6 1034.71 979 . 38 1034.6 981.18 1034.46 987. 59 1034.23 1001.05 1034.76 
1004.8 1033. 56 1005 . 52 1033.31 1008 .41 1032.18 1020.01 1027. 26 1034.85 1020. 78 

1036.46 1020 . 04 1038.51 1019 .1 1053 1018. 92 1059.92 1018.83 1062.93 1018.79 
1071.44 1018.65 1084.75 1019.38 1092 . 72 1019.811101.03 1020.11 1136.14 1021.79 
1142.52 1022 . 64 1171.41 1026.11185 . 18 1024.31 1191.22 1023.33 1204.25 1026.59 
1205.84 1026.98 1214.98 1027.12 1220.7 1027.111226.92 1027.39 1251.37 1027 . 43 
1264.69 1027.311272 . 02 1027 . 94 1296.22 1029 . 83 1296.45 1029.83 1298.03 1029.87 
1327.01 1030 . 81 1339.19 1031.13 13 54 . 62 1032. 31 1363.56 1032 . 95 1372.84 1032. 54 
1384.31 1032 . 111408.72 1032 . 39 1409.01 1032 .4 1443.19 1032.36 1452 . 75 1032.23 

1460.3 1032 . 21 1478.75 1032 . 56 1516.07 1033.43 1533.76 1032.76 1568 . 62 1031.2 
1592.95 1023. 72 1594 .93 1023 1614.77 1020.93 1618.09 1020 . 64 1623. 88 1020.04 

1635 1019. 56 1671.06 1017.49 1701.63 1015. 74 1763.43 1009.85 1782 . 19 1008.09 
1783.87 1007 . 99 1813 .91 1006 . 88 1846.96 1005.59 1849.74 1005.57 1853 . 33 1005.56 
1902.92 1004 .96 1949.1 1006.7 1955.65 1007.01 1956.77 1007.24 2005 . 5 1015.43 

2046.3 1028.74 2069.36 1035.81 2069 . 4 1035.82 2069.411035 . 82 2069.42 1035.82 
2069 .49 1035.82 2091.3 1035 . 39 2106.54 1034. 61 2106.62 1034 . 61 2106.97 1034.6 
2129.78 1034.28 2134.78 1034 . 23 2139.04 1034.31 2142 . 53 1034 . 35 2164 . 93 1034.8 
2167.4 1 1034.78 2182.34 1033.74 2195.33 1033.07 2209 . 36 1032.38 2222 . 7 1032.13 
2225.83 1032.07 2240.92 1029 . 14 2247.68 1027.86 2252.34 1025 2266 . 46 1016.46 
2282.63 1013.75 2290.07 1012.34 2303 .03 1011.87 2328.05 1010 .82 2345.62 1010.35 
2359.16 1010.09 2366.12 1010.02 2366.24 1010 .02 2366 . 4 1010.02 2382 . 75 1010.31 
2384 . 33 1010.31 2386.3 1010.32 2387.88. 1010.38 2404.56 1010. 24 24 14.48 1010.31 
2427.24 1010.43 2466.11 1010.35 2481.02 1010. 27 2489.54 1010.67 2514 . 74 1011.84 
2534.04 1012 .05 2541.14 1012.2 2547.14 1012.12 2564.52 1012 .24 2599 . 24 1011.25 
2612.59 1010.41 2617.72 1010.17 2634.79 1010.68 2648.78 1011.18 2656.48 1011.39 
2659.05 1011.39 2662.81 1011.33 2691.01 1011.13 2708.24 1012 . 39 2711.24 1012.65 
2724.43 1013.15 2745.42 1013.88 2752 . 5 1014. 26 2766.38 1014 . 41 2775.07 1014.02 
2788.38 1013.23 2800.03 1014.01 2805.96 1014.44 2836.12 1032.31 2836.13 1032.32 
2847.63 1033.87 2851.47 1035.63 2859.11 1038.2 2865.83 1037.3 2865.89 1037.29 
2866 . 15 1037.29 2898.71 1036.93 2905.311035.75 2906.69 1035.57 2912.34 1033.88 
2926.28 1029 . 23 2977.22 1028 . 92 2982. 5 1028.92 2985. 76 1028 .9 3050. 77 1028.65 
3092.51 1028.85 3094.07 1028.87 3095.06 1028 .87 3109.81 1028.99 3139.17 1029.21 
3146.98 1029.03 3167.69 1028.31 3172.03 1028 . 39 3177. 58 1028 . 6 3187.1 1029.2 
3190 . 63 1029.18 3191.34 1029.26 3195.55 1029.44 3200.31 1029 .45 3213.33 1029.55 
3226 . 05 1029.29 3231.26 1029.35 3232.63 1029 . 33 3241.57 1029.31 3250.75 1029 .25 
3254.24 1029 . 22 3256.11 1029 . 19 3269 .62 1028.95 3279 . 64 1028.75 3284.54 1029.33 
3288.23 1029.9 3294.5 1030 . 75 3305.42 1032. 23 3310.74 1031.94 3319.16 1031 .82 
3322.07 1031.73 3325.49 1031.66 3330 . 23 1031.17 3343 . 34 1031.56 3346.87 1031 . 58 
3351.07 1031.56 3358.37 1031.6 3360 . 56 1031.69 3361.75 1031.53 3361.96 1031.53 
3385.12 1030.03 3386.26 1029.15 3390 .43 1029.95 3391.2 1030 

Manning's n values num= 4 
Sta n val Sta n val Sta n val Sta n val 

1t '* 1t 1r * * * * * * * * * * * * * * * * * * * * * 'i>: * * * * ** * * * * * ** * * * * * * * * * * ** * * * * ** * 1t * * * ** 
0 .037 947.85 . 032 2069.36 .035 2859. 11 . 025 

Bank Sta : Left Right Lengths: Left Channel Right Coeff Cont r. Ex pan. 
965.68 2711 . 24 500.2 544. 5 694 . 57 . 1 . 3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

2857 3391.2 1050 F 

CROSS SECTION OUTPUT Profile IIPFII1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *** * * 1t * * * * * * * * * * * * * ** * * * * * * * * * * * * 1t * * * * * * * * * * 1t * * * * * * * ** * * * * * 
: ~~y· H~!~v (m) * 103~:~g : ~~em~~~al. * Left OB : C8~3~~l : Rit63~B * 
* w.s. Elev (ft) * 1034.41 * Reach Len. (ft) • 500.20 * 544.50 • 694.57 • 
* Crit w. s. (ft) · • 1021.44 • Flow Area (sq ft) *24620.09 • 2307.33 • 
* E.G. Slope (ft/ft) *0. 000504 • Area (sq ft) *24620. 09 * 4639.95 
• Q Total (cfs) *166000 . 00 • Flow (cfs) *151942 . 40 *14057.60 • : ~~~ *~~~~ ~ms) : 22su~ : !~~-w~~~h ~ms) : 163Ui : 61ug : 
*Max Chl Opth (ft) 29.45 * Hydr. Depth (ft) 15.05 * 16.77 * 
* Conv. Total (cfs) *7393035.0 • Conv. (cfs) *6766960.0 *626074 . 4 * 
• Length wtd. (ft) • 565.41 *Wetted Per. (ft) • 1650.09 * 142.80 • 
• Min ch El (ft) • 1004.96 * s hear (lb/sq ft) • 0.47 * 0. 51 • 
• Alpha 1.00 *Stream Power (lb/ft s) • 2.90 * 3.10 • 
• Frctn Loss (ft) 0.23 • cum volume (acre-ft) • 7295.71 *26652.62 • 2340.56 * 
* C & E LOSS (ft) 0 . 01 *Cum SA (acres) * 2095.74 * 2734.04 • 914.45 * 
**********************************************************************'************************* 

Warning: Divided flow computed for this cross-section. 
warning: The cross-section end points had to be extended vertically for t he computed water surface . 
Note: Multiple critical depth s were found at this location. The critical depth with the lowest , valid, 

water su rface was used . 

CROSS SECTION OUTPUT Profile IIPFII2 
******************** *'************************************************************************** 
* E.G. Elev (ft) 
* vel Head (ft) 
* w.s . Elev (ft) 
* Crit w.s. (ft) 
* E.G. slope (ft/ft) 
• Q Total (cfs) · ~~~ *~~~~ ~ms) 

* 1035.27 • Element 
0 . 69 • Wt. n-va l. 

* 1034 . 58 • Reach Len. (ft) 
• 1021.87 * Flow Area (sq ft) 
•o. 000612 • Area (sq ft) 
*166000.00 • Flow (cfs) 
* 1666.72 * Top Width (ft) 

6 . 67 • Avg. vel. (ft/s) 

* Left OB * Channe 1 * Right OB * 
* 0.033 • 

* 500 . 20 * 544.50 • 694.57 * 
*24896.48 • 
*24896.48 • 

*166000 . 00 • 
• 1666.72 • 
* 6. 67 * 
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Dup 1 i cateEffective 
* Max Chl Dpth (ft) 29 . 62 * Hydr. De pth (ft) * * 14 . 94 * 
• Conv. Total (cfs) *6712772. 0 * Conv . (c f s) *6712772.0 • 
• Length wtd. (ft) • 551.61 • wetted Per. (ft) • 1702.96 • 
• Min c h El (ft) • 1004.96 • s hear ( l b/sq ft) • 0.5o • 
• Alpha 1.00 • Stream Power (lb/ ft s ) • 3. 72 • 
• Frctn Loss (ft) 0. 28 • Cum Volume (acre-ft) • 1422.13 *27549 .62 • 270.98 • 
* C & E LOSS (ft) 0.00 * Cum SA (ac r es) * 22 1.84 * 2739.22 * 50. 15 * 
******************** ********************************* *************************** *************** 

warning : Divided flow computed for this c ross - sec tion. 
Not e: Multiple critical de pth s were f ound at thi s l ocation. The critical de pth with the lowest, valid, 

water s urface was used . 

CROSS SECTION 

RIVER: 
REACH: RS: 209.6 

INPUT 
Descr iption: Cross Section updated per TranSystems Corporation Mapping (2004) 
St ation El evat i on Data num= 314 

Sta Elev Sta Elev Sta Elev Sta Elev Sta El ev 
************************** * **************************************************** * 

0 1036 . 94 13.13 1037 . 09 35.4 1036.93 42.14 1037 .02 62.75 1036.81 
80. 11 1036 . 35 84.47 1036 . 23 85.83 1036. 19 85.84 1036.15 86.03 1035 . 58 
86.15 1035 . 07 108.3 1035 . 89 115.07 1036 . 01 117 .72 1035 .96 143.85 1035 . 72 

14 3.85 1035 . 31 14 3. 89 1035 .15 144 . 06 1035.22 144 .2 1035 . 69 146.15 1035 . 79 
150.76 1036 15 3. 65 1036 . 31 155.1 1036 . 44 155.5 2 1036 . 47 173.49 1037 .3 
173.54 1037.3 174.31 1037 . 31 201.33 1037 . 45 205.96 1037 . 59 209.36 1037.7 
212.78 1037.88 219. 14 1038 . 03 224 . 53 1038 . 2 238.58 1038 . 46 241.57 1038 .48 
243.21 1038. 62 268.05 1038.83 278 .58 1038 . 95 286.08 1038 .44 296.45 1038.29 
297 . 771038.27 303 .741038.62 311.741038.26 313 .97 1037.8 348 . 51037.74 
361. 32 1037 . 54 368.48 1037 . 6 376 . 51 1037 . 59 406.72 1037 . 39 446.88 1037.05 
471.45 1036.98 500.7 1036.76 528.82 1036 . 71 552.06 1036 . 54 586.94 1036.3 
593.03 1036.31 618.45 1036.08 642.8 1035 . 97 650.54 1036 . 09 692.12 1035 . 93 
710.73 1035 . 35 73 2.72 1035 . 23 745 . 41 1035 . 35 797 . 35 1035 . 18 810.26 1035.2 
824.69 1035 . 38 837 . 74 1035.75 900 .02 1036 . 75 912.46 1036.96 924.92 1036 . 96 
937.97 1036.97 1007.76 1036.92 1015 . 56 1036 . 68 1020.51 1036 . 54 1023.15 1036.5 

1026 .88 1036 . 47 1036.88 1036.23 1068 . 93 1035 . 52 1070.45 1034 . 88 1070 . 93 1034 . 68 
1071.73 1034. 34 1080.95 1030.02 1100.19 1021.08 1103. 62 1019 . 38 1108.7 1019 . 56 
1110 . 02 1019.62 1117.66 1019.97 1132.58 1020 . 54 1145.09 1021. 88 1146.16 1021.99 
1147 . 32 1022.05 1174.38 1023.78 1180 . 69 1023.1 1198. 85 1021.47 1207.4 5 1019 . 53 
1224 . 71 1014 .95 1227.51 1015.05 1243.18 1015.55 1259. 79 1016. 3 1270. 34 1016.67 
1297.89 1017 . 87 1302.5 1018.29 1311.94 1018.73 1319.79 1018. 75 1333.21 1018.85 
1356 . 89 1018.97 1371.27 1019.15 1379.98 1019.05 1389.63 1018 . 97 1399.68 1019 .01 
1408 . 76 1018.97 1409 . 46 1018.96 1410.95 1018.53 1426. 62 1013. 77 1430.86 1014 .2 
1432 . 61 1014. 37 1448 .08 1015.9 1456.17 1015.96 1462.43 1016.12 1467.13 1016. 1 
1471 . 86 1016.25 1490 . 55 1017. 24 1496.97 1017 . 34 1528 . 03 1017. 25 1530.84 1017 .27 
1535 . 13 1017.32 1560 . 42 1017.41 1569.61 1017.48 1577.34 1017.57 1588.76 1017 . 61 
1596. 03 1017.6 1602 . 24 1017.57 1621.07 1017 . 72 1629.55 1018.311641.44 1018 .04 
164 5.69 1017 . 16 1650 . 49 1016 .01 1662.37 1013 . 96 1662.44 1013.96 1662 .46 1013 .96 

1662.5 1013 . 95 1683 . 72 1013.91 1692.66 1014.28 1715. 54 1018 .57 1728 . 51 1021.05 
1743.77 1019.73 1786.04 1015.81 1814. 33 1013.6 1882 .73 1009 .34 1909 . 42 1008.07 

1930 . 4 1007.13 1962.92 1005.68 1982 . 06 1004.68 2007.74 1004.2 2042 . 33 1003 . 7 
2049 .39 1003 .5 5 2049.65 1003. 53 2049 . 97 1003.51 2050.19 1003 . 48 2053 . 55 1004.07 
2064.95 1004 . 97 2083.98 1006.56 2096.1 1006.77 2111.08 1007.09 2115 . 74 1007.23 
2117 .52 1007.24 213 3.57 1008. 09 2135 . 88 1008 . 31 2146.7 1008 . 59 2148.8 1008.62 
2150 .04 1008 . 57 2153.29 1008.59 2175.61 1014 . 74 2181.1 1016.48 2186.93 1016.65 
2198.05 1016 . 7 2199 . 07 1016 . 69 2215.46 1016 . 88 2235.66 1017.39 2244.67 1017.79 
2259.53 1018.21 2264 . 96 1018 . 36 2272.02 1020 . 28 2292.4 2 1026 . 67 2292.54 1026 . 68 
2292.63 1026 . 67 2292.78 1026.67 2306.01 1021.11 2308.72 1019.74 2316.03 1020. 38 
2316.05 1020.38 2316 .07 1020 . 39 2316 .08 1020 . 39 2316 . 1 1020.4 2327.73 1023 . 46 
2335.67 1025.5 2335.73 1025 . 52 2335.76 1025 . 53 2336 1025 . 52 2366.83 1024 . 59 
2370.54 1024.4 2373.96 1023 .92 2383. 42 1023 . 08 2395.77 1022 . 89 2401.08 1022 . 62 
24 10 .38 1022 . 34 2421.08 1022 .79 2440. 47 1023 . 41 2446.4 1023.35 2447.97 1023 . 37 
2453.73 1023.55 2473.17 1023.91 2479.34 1022.97 2485. 44 1021.75 2486. 91 1021.72 
2491. 13 1022.14 2514 .28 1024.5 25 18 . 4 1024.52 2528.28 1024 .17 2547.01 1024.68 
25 48.12 1024.84 2548.46 1024.91 2553.72 1025.57 2553.98 1025 .62 255 4.78 1025 . 7 
2557.29 1025 . 98 2562 .66 1025.66 2580 .34 1023.4 2583.36 1023.33 2589.33 1023 . 24 
2611.06 1018 .94 2617 .05 1017 .81 2622.59 1016.56 2650. 12 1014.13 2669.03 1012.35 
2669.52 1012 .33 2669 . 85 1012.31 2682.01 1012 .46 2692.25 1012 .65 2694.03 1012.6 
2695 . 96 1012. 47 2699 .48 1012 . 31 2699.7 1012.32 2700.08 1012 . 35 2706 . 2 1013 
2720.84 1014.42 2725 . 55 1015.09 2740.46 1015.24 2745.49 1015 . 22 2755.58 1015.2 
275 9 .61 1015 2762.69 1014 .83 2767.69 1014. 88 2776.81 1014.99 2780. 12 1015.62 
2792.64 1015.98 2801.77 1016.21 2807.39 1016 .37 2825 . 53 1021.49 2826.62 1021. 77 
2831. 19 1021.57 2854 . 98 1020.64 2858.03 1022.63 2859.37 1023.21 2863. 19 1025.21 

2876.6 1030.67 2879 .06 1031.79 2880.1 103 2 . 03 2889.81 1031.9 2901. 67 1031. 82 
2902.36 1031.83 2902.64 1031 .85 2920.11 1032 .6 2922.79 1032.68 2932 . 52 1032.97 
293 4 .22 1033 . 03 2935 . 5 1033 .44 2948.9 1038 . 06 295 2 .611037.84 2956.44 1037.61 
2966.22 1037.59 2980 . 9 1037.65 2983.52 1037 . 36 2991.01 1036.2 3001.3 1033.55 

3015.1 1030 . 26 3039.96 1030 . 15 3054 . 54 1030.18 3140 . 48 1030. 53 3150.96 1030 . 53 
3163 . 72 1030.5 3208.71 1030 . 59 3252 . 82 1029.35 32 53 . 78 1029.32 3267. 23 1030. 56 
3269 . 13 1030.75 3275.49 1030.54 3279 . 52 1030 . 42 3280.97 1030.5 3296. 28 1031 . 2 
3302 . 64 1031.01 3313.45 1030.7 33 17 . 94 1030. 62 3322. 93 1030 . 73 3331.95 1030.99 
3339 . 39 1030 . 54 3340.16 1030 .5 3347 . 45 1029.77 335 7.33 1028 . 82 3358 . 85 1028.85 
3399 .02 1030.06 3430.86 1029.88 3460 . 86 1029.64 352 3. 32 1030 . 13 

Manning' s n va 1 ues num= 
Sta n val Sta n val Sta n val Sta n va l 

*********************************** ****************** ****** ** *** 
0 . 037 912.46 

Bank Sta: Left Right 
937.97 2175.61 

Ineffect ive Flow num= 
Sta L Sta R El ev 

0 780 1040 
2700 3523.32 1040 

. 032 22 92 . 42 . 035 29 52.61 

Lengths: Left Channe 1 
256 290 

2 
Permane nt 

F 
F 

. 025 

Coeff Cont r. 
. 1 

Ex pan . 
. 3 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
***************************************************** ************************ ****************** 
* E.G. El ev (ft) 
• vel Head (ft) 
• W.S. El ev (ft) 
• Crit w. s. (ft) 

• 1034.75 
0. 55 

• 1034. 21 
• 1022.79 

* El ement 
* Wt . n- val. 
• Reach Len . (ft) 
• Flow Area (sq ft) 

* Left 08 

• 256.00 

Page 
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• 

• 

Dup l i cateEffecti ve 
• E.G. Sl ope (ft/ft) *0.000344 • Area (sq ft) • *21539 . 74 *12157 . 87 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *133805.10 *32194 . 94 
• Top wi dth (ft) • 2390.29 • Top width (ft) • 1103 . 60 • 1286. 70 

vel Total (ft/s) • 5.81 • Avg. vel . (ft/s ) • 6 . 21 • 4.56 
*Max Chl Dpth (ft) 30.73 * Hydr. Dept h (ft) 19 . 52 * 13.45 
• conv. Total (cfs) *8951574 . 0 • Conv. (cfs) *7215457.0 *1736117 . 0 • 
• Length Wtd. (ft) • 291.43 • Wetted Per. (ft) • 1111.66 • 529.64 • 
• MinCh El (ft) • 1003 . 48 • Shear ( l b/sq f t) 0.42 0.29 
• Alpha 1.04 • Stream Power ( lb/ f t s) • 2.58 1.31 
• Frctn Loss (ft) 0. 15 • Cum vol ume (acre - h) • 7295.71 *26364. 12 • 2206.64 
* c & E Loss (ft) 0. 10 • Cum SA (ac r es) • 2095.74 • 2716.92 899 . 26 
"'* * * * * * * * ** * * * * * ** * * * * * * * * * * * * * * * * * * *** i:: * * * * * * * t.: * *"" * * * * ** * * * * * * * * * * * * * * * * * -tr * * 11: * * * ** * * * t: * ** * * * * * 

warn i ng: 
warni ng: 
warn i ng: 

Divi ded flow computed for t his c ross -section . 
The cross-secti on end points had to be extended verti call y for the computed water s urface. 
The veloc i ty head has changed by more than 0. 5 ft (0 .15 m) . This may indicate t he need for 
additional cross sections. 
The conveyance rat i o ( upstream conveyance d1vi ded by downst ream conveyance) 15 l ess t han 
0.7 or greate r t han 1.4. Thi s may 1nd1cate the need for add1tional cross secnons. 

Warning: 

Note: Mul t i ple criti cal depths were fo und at t his locat i on. The critical depth wi th t he lowest., val i d, 
wate r s urface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 . 
* * * * * * * * * ** * * * * * ** * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
: ~~~ · H ~!:lv <~g) • 103U~ : ~~em~~0al . Left os • cga03~l • Ri t63~s • 

• w. s. Elev (ft) • 1034.26 • Reach Len. (ft) 256.00 • 290 . 00 • 340 . 70 
• Crit w. s. (ft) * 1023.22 • Fl ow Area (sq ft) *21600 . 36 * 3006.42 
• E.G. s l ope (ft/ft) *0 . 000430 • Area (sq ft) *21600 . 36 • 3006 . 42 
• Q Total (cfs) *166000 . 00 • Flow (cfs) *150272.30 *15727.66 • 

• ~~~ ~6m ~ms) : 132~:H : ~~~.w~~f~ ~ms) :non~ . 22tB . 
*Max Ch l Dpt h (ft) 30.78 * Hydr. Dept h (ft) * 19.57 13.40 
• Conv. Total (cfs) *8007438 . 0 • Co nv . (cfs) • *7248774. 0 *758664.0 • 
• Length wtd . (ft) 288.91 • wetted Pe r . (ft) • 1111 . 79 239.74 
• Mi n Ch El (ft) * 1003.48 *Shear ( l b/sq f t) 0 . 52 0 . 34 
• Alph a 1. 02 • Stream Powe r (l b/ft s) • 3 . 63 1. 76 
• Frctn Loss (ft) 0. 17 • Cum vol ume (ac r e- f t) • 1422.13 *27259.02 247 . 01 
* C & E LOSS (ft) 0.08 *Cum SA (ac r es) 22 1. 84 * 2721.90 * 48 . 36 * 
**************************"********************************************************************* 

warni ng: The vel ocity head has c ha nged by more than 0 . 5 ft (0 . 15 m). Thi s may indicate t he need for 
addi tional c ross secti ons . 

Note: Multipl e cri tical dept hs were fou nd at t hi s l ocat i on . The crit i cal dept h with t he l owest , val id, 
water su rface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS : 209 . 54 

I NPUT 
Oesc ri pt i on: map ping from TranSystems Corporation (2 004) proposed grading pl ans 
Stat i on El evat i on Dat a num= 17 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
**************************"****************************************************** 

-474.84 1042.98 -453.59 1043.19 -453 . 58 
161.4 5 1020 188.62 1014. 1 215.79 
507.83 1009.55 525 . 94 1015 593.85 
640.29 1042.87 661.91 1042.69 

1027 -445.58 
1014 . 1 229.37 

1015 623.28 

1027 - 431.58 
1005 498.77 
1027 640.28 

1020 
1005 
1027 

Man ni ng ' s n va 1 ues num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

* * * ** * * * * * * * * * * * * * * * * * * * * 1t- * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
- 474.84 .025 -453 . 58 . 037 229.37 .032 498.77 .037 640.28 .025 

Bank Sta: Left Right Length s : Left Channel Ri ght Coeff Contr. Ex pan . 
229 . 37 498 . 77 116 116 116 . 3 . 5 

Ineffective Fl ow num= 
Sta L St:a R El ev Pe rmanent: 

-474.84 -472.34 1048 . 87 F 
660.86 661. 91 1044.79 F 

CROSS SECTION OUTPUT Profil e #PF#1 
*********************************************************************************************** 
: ~~~· H~!dv (m) * l03n~ : ~~~m~~0al . L6:63?

8 
* cga :; 3~l * Ri t63?

8 
* 

• w. s. El ev (ft) * 1032.94 • Reach Len. (ft) 24.00 • 24.00 • 24.00 
• Crit w.s. (ft) • 1026.10 • Fl ow Area (sq ft) • 9115.63 • 7527.38 • 2277.64 
• E.G. Sl ope (ft/ft) *0.000808 • Area (sq ft) • 9115.63 • 7527.38 • 2277.64 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *58264.24 *91484.05 *16251.70 
* Top Wi dth (ft) * 1093 . 87 *Top Width (ft) 682.95 * 269.40 * 141.51 

vel Total (ft/s) • 8.77 * Avg. vel . (ft/s) 6.39 • 12.15 7. 14 
*Max Chl Dpth (ft ) 27.94 * Hydr. Dept h (ft) 13.35 27 . 94 16.09 
• Conv. Total (cfs) *5840043.0 • Conv . (cfs) *2049793.0 *3218499.0 *571750.6 
• Length Wtd. (ft) * 24.00 • Wetted Per. (ft) • 693.93 269.40 • 151.68 • 
• Mi n Ch El (ft) * 1005.00 • Shear (lb/sq ft) 0.66 • 1.41 • 0.76 
• Alph a 1.31 • Stream Power ( lb/ft s) • 4.24 17 . 13 5.40 
• Frctn Loss (ft) • c um vol ume (acre-ft) • 7268.93 *26267.36 • 2150. 19 
* C & E LOSS (ft) * Cum SA (acres) * 2093.74 * 2712 . 35 893.67 * 
******************************************** ***<1::**********************'******'***************'**** 

Note: Mul tipl e cri tical depths were fo und at t his locat i on . The c ritica l depth with the l owest, valid, 
energy was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
*********'*******************************************************************<1::****************** 
* E.G. El ev (ft) 
• vel Head (ft) 
• w.s. El ev (ft) 
• crit w. s. (ft) 
* E.G . Sl ope (ft/ft) 
• Q Total (cfs) · ~~~ ~~~~~ ~ms) 

• 1034.73 
1. 57 

• 1033. 17 
* 1026.10 
*0. 000796 
*166000 . 00 
* 1050.00 

8.81 

* El ement 
* Wt. n-val. 
• Reach Len. (ft) 
• Fl ow Area (sq ft) 
• Area (sq f t ) 

• Fl ow (cfs) 
• Top width (ft) 
• Avg. vel . (ft/s) 

L6f6
3
?s * cgao3~ l * Rit63?s * 

24.00 • 24 . 00 • 24. 00 
• 9062.84 • 7587.60 * 2182.04 
• 9062.84 • 7587.60 • 2182. 04 

*57968.30 *92040.84 *15990.86 
* 659.37 • 269.40 • 121. 23 

6.40 • 12.13 7.33 
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Dup 1 i cateEffective 
• Max Chl Dpth (ft) 28. 16 • Hydr . De pth (ft) • 13 . 74 • 28. 16 • 18 . 00 
• Conv. Tota l (cfs ) * 5882311.0 • Conv . ( cf s ) *2054142.0 *3261523.0 *566645. 
• Length Wtd. (ft) • 24 . 00 • Wetted Per. (ft) • 675 . 94 • 269.40 • 13 2 .70 
• Min Ch El (ft) • 1005 .00 • Shea r (lb/sq ft) 0 .67 1.40 • 0 . 82 
• Alpha 1.30 • Stream Power (lb/ ft s ) • 4 .26 • 16 . 99 • 5. 99 
• Frctn Loss (ft) • Cum Volume (acre- ft) • 1395 . 50 *2 7161. 86 • 22 6 .72 
• C & E LOSS ( ft) • Cum SA (acres ) 219.91 • 2717.33 • 47.01 • 
************************************ *********** ************* ***** ******** ** ******************** 

Not e : Multiple critical depth s were found a t thi s location. The c riti ca l de pth with t he lowes t, valid, 
e nergy was used. 

BRIDGE 

RI VER: 1 
REACH: 1 

INPlJT 

RS : 209 . 535 

Description : 35th Ave- modifi ed bridge per Tran Sys tems pl ans ; 
us ed Interim 

Fini s hed grade pe r p 1 a ns ; the pi e r width s we re doub 1 ed ( p 1 ans=Sft; 
model =lOft) in order to mode l the debri s accumulation . 

Distance from Up s tream xs = 24 
De ck/ Roadwa y Wl dth 91 
We l r Coefficient 2 . 6 
Ups tre am De c k/ Roadway Coordinates 

num= 10 
Sta Hi Cord Lo Cord Sta Hi Cord LO Cord St a Hi Cord Lo Cord 

******* ***************** ************************************************ 
- 4 53. 59 1043 . 19 

- 89 .84 104 5. 94 
276 . 91 1045.85 
640. 29 1042 .87 

103 5 -3 34. 34 1044 . 42 
1035 32 .41 1046 . 22 
1035 399.16 104 5 .19 
1035 

Ups tre am Bridge Cross Section Data 
St ation El evation Data num= 17 

1035 -212. 09 1045 . 34 
1035 154 . 66 1046 . 19 
1035 521.41 1044.21 

1035 
1035 
1035 

*****~ ;;~****~ !~~** * **~~~* * **~ !~~*****~ ;; ~****;l~~*****~ ~~**** ~l;~** * **~~~****; !;~ 
- 474. 84 104 2 . 98 - 45 3 . 59 1043 .19 - 453.58 

161.4 5 1020 188 .62 1014 . 1 215.79 
507 .831009 . 55 525 . 94 1015 593 . 85 
640.291042.87 661.91104 2 . 69 

1027 - 44 5 .58 
1014.1 229.37 

1015 623. 28 

1027 - 431. 58 
1005 498. 77 
1027 640 . 28 

1020 
1005 
1027 

Manning's n va 1 ues num= 
St a n val St a n va l St a n val Sta n val Sta n val 

**************************** ******************** ************ * ****************** * 
- 474 . 84 . 025 -45 3 .58 

Ba nk Sta: Left Right 
229. 37 498 . 77 

I ne ffective Flow num= 
Sta L Sta R Elev 

-474.84 -472.34 1048 . 87 
660 . 86 661.91 1044 .79 

.037 22 9. 37 

Coeff Contr. 
. 3 

Pe rmane nt 
F 
F 

Downst ream Deck/ Roadway coordinates 
num= 10 

. 032 498. 77 

Expan . 
. 5 

. 037 640. 28 

* * * * *; ;: * ~i . ~~ ~~ *;~ * ~~ ~~ * * * * * ~~: * ~ i * s~ ~~ * ;~ * s~ ~~ * * * * * ~ ;: * ~ 1 * ~~ ~~ * ;~ * ~~ ~~ 
- 45 3 .59 1043 19 

- 89.84 1045.94 
276.91 104 5 .85 
640. 29 104 2 .87 

1035 - 334 .34 1044.42 
1035 32.41 1046. 22 
1035 399.16 104 5 .19 
1035 

Downs tream Bridge Cross Section Data 
Station Elevat ion Data num= 17 

1035 -2 12 .09 1045. 34 
1035 154. 66 1046.19 
1035 •521.'41 1044 .21 

1035 
1035 
1035 

. 025 

Sta El ev St a El ev St a El ev Sta El ev Sta El ev 
******************* *** *********** ************* ********************************** 

- 474.84 104 2 . 98 - 45 3. 59 1043 . 19 - 45 3 .58 
161.4 5 1020 188 .62 1014.1 215 .79 
507. 83 1009. 55 525.94 1015 593.85 
640. 29 1042 . 87 661.91 1042.69 

1027 - 445 . 58 
1014 . 1 229.37 

1015 623. 28 

1027 - 431. 58 
1005 498.77 
1027 640. 28 

1020 
1005 
1027 

Manning' s n va 1 ues num"" 
Sta n val Sta n val Sta n va l Sta n val St a n val 

******* ********************* ******* ********************************************* 
- 474.84 .025 - 45 3 .58 . 037 22 9 . 37 . 032 498.77 .037 640.28 

Ba nk Sta: Left Right 
229.37 498.77 

Ineffective Flow num= 
St a L St a R El ev 

- 474. 84 - 475. 2 1049 . 55 
665 .16 661.91 1046.07 

Coeff Contr. 
. 3 

Pe rmane nt 
F 
F 

g~!~~~~~a~m~~b~~k~~n~ i ~i d! 
1 ~~~pe 

Maximum allowable s ubmergen ce for we ir 
Elevati o n at which we ir flow begin s 
EnerTy head used in s pillway de s ign 
~~~~ ~~~s ~e~fi~~e used in de sign 

Numbe r of Pi e rs = 8 

Pier Data 
Pi e r Stati o n Ups tream= - 334 . 34 
Ups tream num= 2 

width Elev Width Elev 
*** **** ** ****** ***** ** ** ** ***** * 

10 990 10 1040 
Downs tream num= 

width El ev width Elev 
* ** **** ** ***** **** **** ** **** *** * 

10 990 10 1040 

Ex pan. 
. 5 

0 ho ri z. to 1.0 ve rtical 
0 horiz. to 1.0 ve rti ca l 

flow = .95 

Broad Cres t ed 

Downst ream= - 334. 34 
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• 

• 

• 

Pier Data 
Pier Station Ups tream= -212. 09 
Up stream num= 2 

width El ev Width El ev 
* * * ** * * * * * * * * * * * ** * * * * ** * * * * * * * * 

10 990 10 1040 
Downstream num= 

width Elev width Elev 
****** ** ****** **** ** ************ 

10 990 10 1040 

Pier Data 
Pier Station Ups tream= -89.84 
Upstream num= 2 

wi dth Elev Width Elev 
* * *** ******** ** **** ********* **** 

10 990 10 1040 
Downstream num= 

wi dth El ev width Elev 
***** **** '~<*** ** **************** * 

10 990 10 1040 

Pier Data 
Pier Station Upst ream= 32. 41 
Upstream num= 2 

width El ev width El ev 
* * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * 

10 990 10 1040 
Downstream num= 

*** .~!~~~** .~! ~~ .... ~! ~~~ •.• ~!~~ 
10 990 10 1040 

Pier Data 
Pier Stat ion Upstream= 154.66 
Upstream num= 2 

Wi dth Elev Width Elev 
*** ** *** ****** ** ***** *********** 

10 990 10 1040 
Downst ream num= 

width El ev width El ev 
** **** ** **** ** ****** **** ** ** **** 

10 990 10 1040 

Pier Data 
Pier Station Upstream~ 276.91 
upstream num= 2 

width El ev width Elev 
** *** * ** ************ **** ** * * *** * 

10 990 10 1040 
Downs tream num= 

width Elev Width Elev 
****** ** *********** ***** ** * * *** * 

10 990 10 1040 

Pier Data 
Pier Station Upst ream~ 399.16 
Ups t:ream num= 2 

width El ev width El ev 
****** ************* ** ***** * * **** 

10 990 10 1040 
Downstream num= 

width El e v width El ev 
* ** *** ********* *********** * ***** 

10 990 10 1040 

Pier Data 
Pier Station upstream= 521.41 
Upstream num= 2 

W1 dth El ev width El ev 
* ** ** * ******* ** **** ******* * ***** 

10 990 10 1040 
Downstream num= 

width El ev width El ev 
***** * ******* ** *********** * **** * 

10 990 10 1040 

Number of Bridge Coefficient Se ts 

Low Flow Met:hods and Data 

Downst ream= -212.09 

Downstream= -89.84 

Downst ream= 32 . 41 

Down stream= 154.66 

Downstream= 276.91 

Downstream= 399 . 16 

Downstream= 521.41 

Energy 
Momentum Cd 1. 2 

Selected Low Fl ow Methods Momentum 

High Flow Method 
Pressure and Weir flow 

Subme rged Inl e t Cd 
Submerged Inlet + Outlet Cd 
Max Low Cord 

Addition a 1 Bridge Parameters 
Add Friction component to Momentum 

.8 
1035 

Dup 1 i cateEffective 

Do not add weight c omponent to Momentum 
Class B flow c ritical depth computations use crit:ical depth 

inside the bridge at the upstream end 
Criteria to check for pressure flow = Upstream energy grade line 

BRIDGE OUTPUT Profi 1 e #PF#l 
***************************************************************** ************** ************* * 
• E.G. US. (ft) 
• w. s. us. (ft) 
• Q Total (cfs) 
• Q Bridge (cfs) 
• Q weir (cfs) 
• weir Sta Lft (ft) 

1034 .51 • Element 
1032 .94 • E.G. Elev (ft) 

166000.00 • W. S . Elev (ft) 
166000.00 • Crit w.s. (ft) 

• Max Ch 1 Dpth (ft) 
• vel Total (ft/s) 

*Ins ide BR US *I ns ide BR DS * 
• 1034.25 

1032.47 
1026.29 

• 1034.37 
1032.64 
1026.3 0 • 

27.63 
9.65 
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* Weir Sta Rgt (ft) * Flow Area (sq ft) 
Dup l i cateEffective 

* 17 210.91 * 17040.98 
* Weir Subme rg * Froude # Chl 
* weir Max Depth (ft) • Speci f Force (cu ft) 
• Min El weir Fl ow (ft) 1042.71 • Hydr De pth (ft) 

0.42 
221851. so 

16.98 
1309.01 

4357145.0 
1013 . 87 

0 . 43 
219560.00 

16.81 
1305.95 

4297493 .0 • 
1013 . 87 

* Mi n El Pr s (ft) 1035.00 * W.P. Total (ft) 
• Delta EG (ft) 0. 26 • Conv . Total (cfs) 
• Delta ws (ft ) 0.32 • Top width (ft) 
• BR Open Area (sq ft) 19608.95 • Frctn Los s (ft) 
• BR Open vel (ft/ s) 9. 74 • c & E Loss (ft) 
• Coef of Q • shear Total (lb/sq ft) • 1.19 1. 22 
• Br Se l Method Moment um • Powe r Total (lb/ ft s ) 11.49 • 11.84 • 
***** *********** ** **** **** *** *** ******** ** ***** ** **** ** ** *** ********************************* 

Note: Mul t ipl e criti cal depths were found at t hi s location . The c r itical depth with t he l owest, vali d, 
ener9y was us ed . 
Multlple crit i ca l dept hs were found at this l ocat i on. The criti cal depth with the l owes t, vali d, 
ene rgy was us ed. 

Note: 

BRIDGE OUTPUT Profi 1 e #PF#2 
** **** **************************** **** ******************** ** * *** ** * *** ********** ***** ****** ** 
*E.G. us. (ft) 1034.73 * El ement 
* W.S. US. (ft) 1033.17 * E.G. El ev (ft) 
• Q Total (cfs ) 166000.00 • w.s . El ev (ft) 
• Q Bri dge (cfs ) 166000 . 00 • Cri t w.s . (ft) 
• Q weir (cfs ) • Max Ch l Dpth (ft) 
• weir Sta Lft (ft) • vel Total (ft/ s) 
• Weir Sta Rgt (ft) • Flow Area (sq ft) 

*Inside BR us 
• 1034. 59 

1032.86 
1026. 31 

27 . 86 

*In s ide BR OS * 
1034.47 
1032.70 
1026.31 

* Weir Submerg * Froude # Chl 
• Wei r Max Depth (ft) • Speci f Force (cu ft) 
• Min El we i r Fl ow (ft) 1043.11 • Hyd r Depth (ft) 

9 . 70 • 
17119.72 

0.42 
224523.30 • 

17.65 
12 55 . 57 

4403094 . 0 • 
970.00 • 

27.70 
9. 79 

16962 . 24 
0. 43 

22 2291.60 
17.49 

1252 . 98 
4346859 . 0 

970.00 

* Min El Prs (ft) 1035.00 * W.P. Total (ft) 
• Delta EG (ft) 0.26 • Conv . Tot a l (cfs) 
* Delta WS (ft) 0. 32 * Top Width (ft) 
* BR Open Area (sq ft) 19195.78 * Frctn Loss (ft) 

BR Open Vel (ft/S) 9. 79 * C & E LO SS (ft) 
• Coef of Q * Shear Total ( lb/sq ft) * 1.21 • 1.23 
• Br Sel Method Momentum * Power Total ( lb/ ft s ) 11.73 12.06 • 
****** ********* ***** ***** **************** ********** ******* ** ******** *********** ************** 

Note: Multiple criti cal depths we re fo und at this location . The criti cal depth wit h the l owe s t, valid, 
ener9y was us ed. 
Mult1ple critical depths were found at this l ocat i on . The crit i ca l depth wit h the l owe s t, vali d, 
energy was us ed. 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

I NPlJT 

RS: 209.5 3 

Description: mappi ng from TranSys tems Corpo ration ( 2004) proposed grading pl ans 
Station El evation Data num= 17 

Sta El ev Sta El ev Sta Elev Sta Elev Sta Elev 
** ************** ******** *** * ************ ****** *********** ********************** * 

- 474.84 1042.98 - 453.59 1043.19 - 453.58 
161.45 1020 188.62 1014.1 215.79 
507.83 1009 . 55 525.94 1015 593.85 
640.29 104 2 .87 661.91 1042.69 

1027 - 44 5. 58 
1014 . 1 229 . 37 

1015 623.28 

1027 - 431.58 
1005 498 . 77 
1027 640 . 28 

1020 
1005 
1027 

Manning' s n va 1 ues num=-
Sta n val Sta n val Sta n val Sta n val Sta n val 

** ******************* ***** ************** **** **** **************** ** *********** ** * 
- 474.84 .025 - 453. 58 .037 229. 37 .032 498 . 77 .037 640. 28 . 025 

Bank Sta : Left Right Lengths : Left Channe l Rim Coeff Contr. Expan . 
229 . 37 498.77 566 647 . 3 . 5 

I neffective Flow num= 
Sta L Sta R El ev Permane nt 

- 474.84 - 475 . 2 1049. 55 F 
665. 16 661.91 1046.07 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
* ************ ***** ************* * ** ***** ************ ********************* ****** **************** * 
: ~~L~!~v c~W • 103ij~ : ~~~m~~~al . L6:53~B * cg~o3~1 • Rit53~B • 
• w.s. Elev (ft) • 1032.62 • Reach Len . (ft) 566 . 00 • 647.00 • 655.00 
* c rit w.s. (ft) * 1026 . 09 • Flow Area (sq ft) • 8894.04 • 7439.97 • 2231.73 
• E.G. Sl ope (ft/ft) *0.000855 • Area (sq ft) • 8894 . 04 * 7439.97 • 2231 . 73 
• Q Total (cfs ) *166000.00 • Flow (cfs) *57533 . 61 *92304.57 *16161.8 2 
• vToep WT

0
idtatlh ((fftt /)s) * 1093.87 • Top wi dth ( f t) 682 . 95 269.40 • 141. 51 

1 8.94 * Avg. ve l . (ft/s ) 6 . 47 12.41 * 7.24 
* Max chl Dpth (ft) 27 . 62 • Hyd r . Depth (ft) 13.02 27.62 15.77 
• Conv. Total (cfs) *5676541.0 • Conv. (cfs) *1967421.0 *3156450.0 *552670 . 2 
• Lengt h Wtd. (ft) 633 . 34 • wet t ed Per. ( ft ) 693 . 62 269.40 • 151.39 * 
* MinCh El (ft) * 1005 . 00 * Shear Clb/ s q ft) 0.68 1.47 0.79 
• Alpha 1. 32 • Stream Powe r (lb/ ft s ) * 4 .4 3 18.29 * 5 . 70 
* Frctn Loss (ft) 0 . 51 *Cum Volume (acre-ft) • 7246 . 77 *26248.87 • 2144.70 
* C & E LOSS (ft) 0 . 40 * Cum SA (acres ) * 2092.04 * 2711.68 * 893 . 32 * 
** ***** ********* ********* ****** *********** ***** ** ****** ************ **** **** ******************** 

warning: The velocity head has changed by more t ha n 0. 5 ft (0 .15 m). Thi s may indicate the nee d for 
additional cross sections . 
Multiple criti ca l depths were found at thi s l ocation. The criti cal de pth with the l owe s t, valid , 
e nergy was used. 

Note: 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
***** ****************************** **** ***** **** ********** ******** ** ********* *** * ** *********** * 
* E.G . El ev (ft) 
• ve l Head (ft) 
* w.s. El ev (ft) 
* Crit w.s. (ft) 
• E.G . s l ope (ft/ ft) 
• Q Total (cfs ) 

• ~~~ ~~~~~ ~ms) 

• 1034.48 
1. 63 

• 1032.84 
• 1026 . 10 
*0 . 000840 
*166000.00 
• 1050.00 

8 . 98 

* El eme nt 
* Wt . n-val. 
• Reach Len . (ft) 
* Fl ow Area ( s q ft ) 
* Area (sq ft) 

• Flow (cfs ) 
* Top Width (ft) 
* Avg . vel . (ft/s) 

L g~53~8 * C3~032 1 
* Ri8~53~B * 

566 . 00 . 647 . 00 . 655.00 
* 8851.15 • 7501.11 * 2143 . 12 
* 8851. 15 * 7501.11 * 2143.12 

*57268 . 59 *92763 . 73 *15967 .67 
659. 37 269.40 * 121.23 

6.47 12.37 7.45 
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• 

• 

• 

Dup l i cateEffecti ve 
*Max Chl Dpt h (ft) 27.84 * Hydr. Depth (ft) * 13.42 * 27.84 17.68 
• Conv. Total (cfs) *5726011.0 • Conv. (cfs) *1975425 . 0 *3199796.0 *550789.6 * 
• Length wtd. (ft) • 633.41 • Wetted Per . (ft) • 675.61 * 269 . 40 * 132.38 * 
• MinCh El (ft) • 1005.00 • Shear (lb/sq ft) 0.69 • 1. 46 * 0.85 
• Alpha 1.31 *St ream Powe r ( l b/ft s) • 4.45 18 . 07 6 . 33 
* Fr ctn Loss (ft) 0 . 49 • Cum vol ume (acre-ft) • 1373 . 47 *27143.21 • 22 1. 48 
* C & E LOSS (ft) 0 . 41 *Cum SA (acres) 218.27 * 2716 . 66 46.71 
*********************************************************************************************** 

warni ng: The velocity head has changed by more than 0. 5 ft (0 .15 m). Thi s may indicate t he need for 
additional cross sections. 
Mu l t i pl e critical depths were fou nd at t his location. The c ritical depth with the l owest, valid, 
energy was used. 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 209.42 

INPlJT 
Description: Cross Section updated per TranSystems Corporation Mappi ng (2004) 
Station Elevation Data num= 261 

sta Elev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

0 1034.29 13.95 1035.23 30.6 1035.36 34.2 1035.28 40.66 1035.34 
43.54 1035.31 58. 19 1035.26 73 .11 1035.4 79.13 1034 . 92 85.28 1034.79 

105. 16 1034 . 78 128.62 1034.73 132.9 1034.75 156.09 1034.69 157.21 1034.69 
158.1 1034. 68 160 .06 1034.68 160 . 67 1034.69 166.18 1034.85 167. 34 1034.85 

169 . 73 1034 . 81 178 . 72 1035.31 201.05 1035.25 210.87 1035.25 231.67 1035.25 
233.12 1035.14 236 .04 1035.16 240.22 1035.23 246.03 1034.98 266.86 1033.98 
272.38 1034.56 273.11 1034 . 54 277 . 52 1033.77 287.54 1032.25 295.72 1034.67 
308.45 1038.11 337.71 1037.32 342.25 1037.1 346.32 1037.06 399.81 1036 . 03 
437.59 1035 . 53 450 . 62 1035.26 454.42 1035.18 462.99 1036.04 469.46 1036.56 
474.85 1036.91 509 . 74 1035.21 517.9 1034.72 S19.4 1034.52 547.09 1032.11 
571.09 1030 . 41 610.96 1028 . 51 623.69 1027.98 625.8 1028. 1 645.65 1024.85 
660.16 1022 . 37 680 . 73 1022.79 695.8 1023.15 710.23 1024.25 750.12 1026.66 
797.1 1026 . 65 801.31 1026 . 67 802.77 1026.65 821.28 1026.47 836.71 1026 . 6 

853. 16 1027 . 02 865 . 83 1026.64 878.1 1025.9 889.61 1025.75 890.58 1025 . 95 
912.9 1020. 98 913 . 31 1020.88 914.04 1020.67 915.41 1020.7 946 . 3 1021.22 

965.99 1022.91 972 . 75 1023.6 1011. 39 1022.68 1016.53 1022.66 1026.48 1022.4 
1078.86 1021.51 1103 . 56 1020.99 1138.64 1022 . 07 1157.54 1023.27 1161.83 1022.98 
1184.97 1023.4 1189.6 1023.49 1214.37 1023.73 1219.41 1023.74 1239.8 1023 . 75 
1294.77 1023.7 1319.01 1023.45 1334 . 96 1023.61 1351.96 1023.71 1363.77 1023 . 06 

1380. 3 1021. 78 1386.01 1021. 94 1406.76 1023 .11 1407.05 1023 .17 1409. 32 1023 . 11 
1435.49 1023.09 1466 . 53 1023.46 1502.69 1023.18 1546.39 1021.96 1576.4 1021.46 
1589. 16 1021.04 1594 . 54 1020.78 1617.19 1017 . 47 1658.29 1011.37 1697 . 76 1009.98 

1701.9 1009 . 84 1706.09 1009.72 1741.68 1009.11 1748.57 1008 . 42 1751. 35 1008 . 26 
1756.92 1008 . 46 1764.35 1008 1770.76 1007. 36 1802.89 1006. 68 1812. 38 1006 . 68 
1826.28 1006.72 1843 . 86 1005 . 6 1867.67 1004 . 13 1895.38 1004 . 11 1907.68 1004 . 08 
1913.92 1004.16 1949.03 1003.88 1953 . 19 1003.87 1954.63 1003 . 89 1955.23 1003 . 91 
1956.82 1003 . 98 2007. 57 1005.68 2013.21 1005. 79 2021.26 1005 . 87 2032.67 1006 . 02 
2055.91 1006.49 2083.84 1010.54 2087. 17 1011.06 2087.73 1011 . 11 2094.31 1011 . 35 
2133.24 1012.72 2155.65 1019.69 2163.56 1022.38 2166.92 1023 . 84 2178.78 1029 . 79 
2178.83 1029.82 2200 . 08 1030.43 2203.87 1030 . 53 2206.83 1032 . 28 2210.07 1034.12 
2230.25 1045.65 2242 . 6 1044.92 2245.87 1044 . 86 2247.48 1044.9 2250 . 27 1044.9 
2253.59 1045.08 2265 . 71 1045.18 2276.03 1044 . 59 2284.06 1044 2297.44 1043 . 03 
2308.18 1041.64 2322 . 34 1040.81 2326.93 1040 . 54 2335.66 1040 . 94 2367 . 98 1042.66 
2391.74 1042.11 2395 . 24 1042.03 2402.64 1041.52 24 17.67 1040.94 2425.35 1042.01 
2434.99 1043.45 2441.29 1042.69 2442.75 1042 . 53 2444.7 1041.93 2452 . 12 1039.79 
2476.06 1032.49 2487 . 64 1032.75 2538.91 1033 . 17 2592.57 1032 . 72 2616 . 96 1032.7 

2627 . 7 1032.64 2655.8 1032 . 8 2679.32 1032 . 83 2718.24 1032 . 83 272 1. 28 1032 . 81 
2725.34 1032.9 2749 . 41 1033.26 2759.32 1033 . 16 2787.73 1032 . 88 2804 . 84 1033.02 
2807.91 1033.02 2812.72 1033.03 2820.93 1033 . 11 2849.34 1033 . 09 2867 . 33 1033.2 
2882.68 1033.06 2895.72 1032.96 2906.2 1032 . 77 2914.49 1033.07 2915 . 88 1033 . 12 
2921.76 1033.05 2925.44 1033 . 01 2942.93 1032.82 2954 . 19 1032.69 2983 . 24 1032 . 35 
2987.96 1032.32 2992.97 1032 . 2 2994.09 1031 . 99 3000 . 47 1030.92 3017 . 65 1031.3 
3032.62 1031. 8 3036 . 6 1031.84 3046. 19 1031 . 83 3115.08 1030 . 86 3135 . 83 1030. 62 
3138.26 1030.62 3142.08 1030.59 3157.49 1030.19 3183.8 1029.85 3194 . 75 1029.52 
3198.02 1029.43 3208.52 1029.13 3239.43 1028 . 33 3267 . 5 1027.88 3272 . 94 1027.8 
3293.13 1027.87 3318.15 1027.82 3343.82 1027.96 3352.58 1029 . 75 3352.69 1029 . 77 

3352.9 1029.82 3352.93 1029.82 3353.05 1029 . 82 3364.26 1029.49 3370 . 27 1029 . 49 
3390.26 1029.93 3399 . 73 1030.16 34 17.54 1030 . 91 3442.95 1031.61 3450 . 87 1031.66 
3451.98 1031 . 67 3463.43 1031. 73 3468.18 1031.83 34 79.17 1032 . 03 3481.11 1032 . 08 
3488.58 1032.27 3495 . 15 1032.33 3511.25 1032 . 53 35 12.76 1032 . 53 3533 . 97 1032 . 45 
3572.07 1032 . 64 3581.32 1032.75 3589.52 1032 . 66 3594.25 1032.35 3596 . 39 1032.31 
3601.71 1032.3 3658.37 1031.14 3663.86 1031.58 4008.27 1032 4642 . 62 1032 
5294.79 1034 

Manni ng's n Val ues num= 
Sta n Val Sta n val Sta n Val Sta n Val 

**************************************************************** 
0 . 037 571.09 . 032 2210.07 . 03 2276.03 . 025 

Bank Sta: Left Right Lengt hs: Left Channel nt~ Coeff Contr. Ex pan . 
571.09 2210.07 522 . 18 501.19 . 1 . 3 

I neffective Fl ow num=· 2 
Sta L Sta R Elev Permanent 

0 302 1050 F 
2233 5294 . 79 1050 F 

Profile #PF#1 CROSS SECTION OUTPUT 
*********************************************************************************************** 
* E.G. El ev (ft) • 1033.34 * Element Left os * Channe l * Ri ght OS * 
• vel Head (ft) 0.84 * Wt. n-Val . 0.037 0.032 
* w.s. El ev (ft) • 1032.51 * Reach Len. (ft) 522 . 18 501. 19 . 560.60 
* Crit W.S. (ft) • 1024.61 • Flow Area (sq ft) 30 . 82 *22620.38 
* E.G. Slope (ft/ft) *0.000757 • Area (sq ft) 31 . 15 *22620. 38 . 1879. 59 
• Q Total (cfs) *166000 . 00 • Fl ow (cfs) 35 . 76 *165964. 30 * 

• ~~~ ~~~~~ ~ms) • 3449 . 86 • Top width (ft) 31. 12 • 1636.14 . 1782.61 . 7. 33 • Avg. ve l . (ft/s) 1.16 . 7. 34 
* Max Chl Dpt h (ft) 28 . 64 • Hydr. Depth (ft) 1.08 13.83 
• Conv . Total (cfs) *6035340 . 0 • Conv. (cfs) 1300.1 •6034040 .0 
• Length Wtd. ( ft) . 501. 37 * wetted Per . (ft) 28 . 63 • 1642.88 
* Mi n Ch El (ft) • 1003.87 • Shear ( l b/sq ft) 0 . 05 0.65 
* Alpha 1.00 * Stream Power ( l b/ft s) • 0 . 06 . 4. 77 
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Dup 1 i cat eEffective 
* Frc tn Loss (ft) 0 . 29 *Cum vol ume (ac re-ft) * 7188.78 *2 6025 .63 * 2 113.79 * 
* C & E Loss (ft) * 0 . 07 *Cum SA (acres) * 208 7 .40 * 2697.53 * 878.85 • 
***************1t*****1:1t1t1t1r1:1t**1:*****1t***1r****1r1r'f:1r1:****************.:t"**********:fl-1r1t1r1t1t1r1r1:********1r 

warning: Divided f l ow computed for t his c ross-sect i on. 
Note: Multiple cri tica l depth s were found at t his l ocat i on. The c ritical de pth with the lowe s t, valid, 

wate r s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
****************************************1r************** ** ** **********************1r************* 
• E.G. Elev (ft) * 1033.57 • El ement • Left OB • Cha nne l • Right OB • 
• vel Head (ft) 0 .81 • Wt. n-val . 0.032 • 
• w. s. Elev (ft) * 1032 . 77 • Reach Len. (ft) 522.18 • 501. 19 • 560.60 • 
* Crit w.s. (ft) * 1024.61 • Fl ow Area (sq ft) *23049.24 * 
* E. G. Slope (ft/ft) *0 .000713 • Area (sq ft) *23049.24 * 
* Q Tot a l (cfs ) *166000 . 00 • Flow (cfs) *166000 . 00 * 
* Top width (ft) • 1636.60 • Top Width (ft) * 1636 . 60 • 
• vel Total (ft/s) 7 . 20 * AVg. vel. (ft/s) 7.20 * 
* Max Chl Dpth (ft) 28 .90 * Hydr. Depth (ft) 14 .08 * 
* Conv. Total (cfs) *6218621.0 * Conv . (cfs) *6218621. 0 * 
• Length Wtd. (ft) 501.19 • wetted Per . (ft) * 164 5.77 * 
*Minch El ( ft) • 1003 . 87 *Shear (lb/sq ft) 0.62 
• Alpha 1.00 *Stream Power ( l b/ ft s) * 4.49 * 
• Frctn Loss (ft) 0.27 • Cum volume (acre - ft) • 1315.97 *26916.33 . • 205 . 36 * 
* C & E LOSS (ft) 0.06 *Cum SA (ac res ) * 213.99 * 2702.51 * 45 . 80 * 
*******************1r*************************************************************************** 
Note: Multipl e critical de pth s were found at t his l ocation . Th e criti ca l de pt h wit h t he l owest, valid, 

water s urface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPVT 

RS: 209 . 33 

Des c ript i on: 209. 33 - FEMA Section v 
Cross section updat ed per TranSystems 

Co rporat ion Mapping (2004) 
Stat i on El evat ion Data num= 299 

Sta Elev Sta Elev Sta El e v Sta Elev Sta El ev 
*********** ************* *************'***'********************** ** ** ************** 

0 1033.23 9.28 1033.85 67.59 1034.31 76 . 29 1034 .37 87. 16 1034.02 
88.44 1034.02 90.97 1034 .27 95.25 1034.49 97 . 58 1034.68 122.52 1034. 77 

138 .89 1034.64 164.56 1034 .61 182.7 1034 .34 185 . 83 1033.89 188. 83 1033.39 
194.16 1033 . 6 211 .38 1034.1 216 .25 1033 . 75 218 . 76 1033.54 230.15 1033.6 
250.54 1033 .94 261.84 1033.5 277. 15 1033 . 46 280.01 1033. 12 284.45 1033 . 52 
295 .17 1031 297.37 1030. 46 305 . 08 103 2 .99 308 . 41 1033.93 312 .26 1035.75 
318 . 63 1038. 04 338 . 18 1036.71 361.88 1035 .18 366.78 1035.25 399 .56 1035 . 44 
429.92 1035 . 56 447.82 1035 . 65 501.08 1033 . 95 515.32 1033.52 518 . 77 1033 . 44 
520.96 1033 . 43 532.1 1033 . 29 545 . 07 1033 . 28 550.44 1033 . 26 554 . 88 1033.27 
595.06 1033 . 05 615 .66 1031.04 619 . 87 1030 . 58 621.011030.06 637 . 5 1022.7 
677.11024.71 684.12 1025 . 13 693.83 1025 . 14 720.18 1025.05 733 . 99 1024 . 21 

746 . 45 1023.65 760 . 29 1022.52 764.83 1022 . 34 769. 36 1021.68 771.49 1021. 54 
788 . 85 1020.64 793.84 1020.23 800 . 12 1019.85 804.23 1019 .57 818.36 1018 . 65 
820 .59 1018. 32 822.5 1018.07 830 . 27 1017 . 75 832.72 1017 .81 840 . 02 1017 . 86 
845 . 29 1017. 91 847 . 96 1018.05 850.48 1018.32 853.78 1018.79 854 . 56 1018 . 77 
857.13 1019.03 864.44 1019 . 81 876.08 1021.46 899.77 1020.2 903 . 44 1020 . 01 
905.95 1020. 12 907.58 1020. 15 918 . 13 1020.44 948.09 1021. 35 958.16 1021.48 
965.83 1021.65 982.55 1021.69 992 . 22 1021.38 1016.97 1021.63 1066.46 1021.26 

1076.42 1021.07 1105.8 1020 . 37 1113.21 1020.41 1146.44 1020.81 1169.39 1021.76 
1186.25 1022.4 1188 .92 1022.5 1194 . 15 1022.71 122 1.93 1023.6 1236 . 97 1023 . 95 
1262.89 1023.87 1284.95 1023 . 17 1327.05 1023.89 1337.68 1024 .18 1349 . 73 1023 . 99 
1382.73 1022.93 1388.67 1022 . 88 14 31 . 76 1022 . 19 1500 . 12 1015. 89 1514 . 65 1014. 64 
1535.28 1013.68 1542. 33 1013 .35 1 544.11 1013. 33 1597 . 72 1012.7 1602.59 1012 . 55 
1654.05 1010.85 1669.93 1010 .82 1700 . 26 1011 1714. 32 1010.97 1727.89 1010. 7 
1742.92 1011.23 1747.36 1011. 511767 . 18 1012.7 1767 . 89 1012.511770 . 42 1011.77 
1777. 39 1009.82 1779.1 1009.3 7 1782.68 1009.06 1783 . 99 1008 . 76 1786 . 05 1008 . 63 
1795.57 1009 .17 179 7 .61 1008.93 1801.1 1008.56 1824.55 1006.15 1837 . 62 1003.8 
1838.78 1003. 59 1840.25 1003 . 97 1850 . 79 1006.66 1858.83 1004.29 1861. 38 1003 . 73 
1864.95 1003.77 1868 . 11 1003.51 1874 .72 1003 .45 1878 . 41 1000. 33 1882 . 97 996 . 31 
1894.86 997.27 1906.05 998 1919. 2 997.82 1939.03 997.28 1946.03 998 . 99 
1947.79 999.29 1952 999.63 1956 1000.13 1979 . 64 1001.89 1985.84 1002.52 
1989.17 1002.95 2000.01 1004 . 4 2005 . 36 1004.02 2014 . 4 7 1003. 59 202 0 . 19 1004 . 18 
2025.36 1004.85 2033.38 1005.14 2049 .61 1006.44 2074.511008 . 15 2079. 46 1008.47 
2081.02 1008.6 2108.62 1010.66 2134.07 1010.71 2138 . 6 1010.67 2148 .2 1010.73 
2181.42 1010. 81 2201.13 1022 . 3 22 14. 22 1029 .21 2221.15 1029. 43 223 1. 35 1028 . 17 
2235 . 41 1027.78 2239. 31 1027.07 22 45 .92 1027 . 26 2247.52 1027.19 2252.84 1027.46 
2254 . 41 1027.48 2259.36 1027.98 2264.86 1028 .55 2299 . 2 1030 . 2 2300.36 1030.25 
2302 . 03 1030.35 2314. 15 1031.05 2315.84 1031.07 2322.94 1031.14 2342.6 1031. 52 
23 49 . 83 1031 . 44 2355.95 1031.72 2364.32 1031.31 2367.09 1031.31 2377.24 1030.95 

2378 . 4 1030.91 2383. 41 1030.73 2384.58 1030 . 62 2394.07 1031.01 2402.28 1031 .39 
2403.62 1031.45 2405 .33 1031.72 2407.36 1032 . 3 2414.2 3 1034.12 24 17. 54 1034.95 
242 4 . 21 1034.92 2430 . 56 1034 . 82 245 4 . 18 1028 . 16 2456.8 1027.31 2461.4 5 1027.34 
2486.18 1027.64 2493 . 33 1029 . 57 2498.17 1030.77 2505.12 1029 .44 2508.5 1 1028.96 

2517 . 6 1029 . 93 2529.97 1031 . 26 2622. 11 1031.12 2637 .96 1031.16 2650.32 1031. 14 
2674.99 1031.22 2689 .9 1031 . 57 2714.91 1031.67 2732.2 1031.54 2778 . 38 1031. 59 
2794.49 1031.51 2810 . 59 1031.48 285 4.12 1031.57 2878.43 1031. 52 2935 . 81 1031.33 
2961 .68 1031. 28 3005.88 1031.07 3015 . 88 1030 . 95 3029.29 1030.86 3033 . 41 1030.82 
3040.12 1030.79 304 5. 08 1030.77 304 7 . 78 1030 . 75 3066.15 1030 . 29 3070 . 91 1030. 23 
3073.75 1030.13 3081. 52 1029.97 3097 . 94 1030 . 02 3146 . 58 1030. 52 3153 . 89 1030.61 
3156.18 1030.64 3157.49 1030.65 3159 . 11 1030 . 65 3163 . 93 1030. 65 32 16 . 54 1030. 26 
3221.33 1030.24 3233.08 1030 . 2 3295 . 99 1029.66 3316.09 1029.87 3340 . 88 1029.36 
3345.28 1029.06 3367.97 1029 .98 3375 . 88 1030 . 13 3377.7 1029 . 93 3387.46 1028.55 
3422.85 1028.55 3425 .4 1028.47 3433 . 2 1028. 4 3462.75 1027 .88 3474.13 1029. 1 
3492. 12 1031. 29 3500.6 1031.61 3507.72 1031.9 3512.42 1032 . 08 3522.72 1032 . 41 
3543.21 1032 .48 3557.79 1032.53 3578.84 1032 .52 3587.78 1032.26 3592.68 1032.2 

3602. 5 1032 . 2 3618.19 1032 . 12 3632 . 46 1032 . 12 3667.58 1032 . 12 3668.46 1032 . 11 
3672 . 96 1032 . 71 3673.72 1032 .73 3674.53 1032.77 3675.28 1032.79 3675.37 1032.79 
3768 . 01 1030 3873.98 1022 4064.75 1022 4266.25 1028 4509.1 1030 
4 756 . 15 1028 5076.44 1026 5429. 17 1028 5785.07 1030 6148.28 1032 
6538.72 1032 6935.43 1030 7354. 12 1032 7788 .93 1034 

Manning' s n values num= 
Sta n val Sta n val 

3 
Sta n va l 
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• 

• 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *** * * * * * * * * * 
0 .037 615 . 66 

Bank Sta: Left Right 
615. 66 2 201.13 

Ineffective Flow num= 
Sta L Sta R Elev 

0 320 1040 
2419 7788.93 1040 

.032 2424.21 . 025 

Lengths: Left Channe 1 
505.94 495.23 

2 
Permanent. 

F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Right 
518.99 

Dup 1 i cateEffective 

Coeff Cont r. 
.1 

Ex pan. 
. 3 

*************************************1t*****************-ic*************************************1r* : e~~ - H~!~V (~g) * 1036:~~ : ~~~m~~~al. L6f6 3~B * cg~3~~1 : Rit63~B * 
• w.s. Elev (ft) • 1032 . 38 • Reach Len. (ft) 505.94 495 . 23 • 518.99 
• Crit w. s. (ft) * 1021.18 • Flow Area (sq ft) 9.13 *26127 . 26 * 538 .68 
• E.G. Slope (ft/ft) *0. 000445 • Area (sq ft) 22.35 *26127 . 26 *15068. 58 
• Q Total (cfs) *166000.00 • Flow (cfs) 5.89 *165000.90 • 993 . 21 
• Tvoep WT

0
idtath

1 
((fftt)/s) • 6734.89 • Top width (ft) 27.56 • 1585.47 • 5121.87 

1 6.22 • AVg . vel. (ft/s) 0.65 6.32 1.84 
*Max Chl Dpth (ft) 36 . 06 * Hydr. Depth (ft) 0 . 67 16 . 48 2.61 
• Conv. Total (cfs) •7866844 .0 • Conv. (cfs) 279.0 *7819496.0 * 47069.1 • 
• Length Wtd. (ft) • 496 . 25 • Wetted Per. (ft) 13 . 74 • 1596.74 • 208.68 
• MinCh El (ft) 996 . 31 • Shear (lb/sq ft) 0.02 0.45 0.07 
• Alpha 1.02 • Stream Power ( lb/ ft s) • 0.01 2.87 0.13 
• Frctn Loss (ft) 0. 3 5 • cum vo 1 ume (acre-ft) • 7188.46 •2 5745 .19 • 2004.73 
• C & E Loss (ft) 0 .06 • Cum SA (acres) • 2087.04 • 2678.99 834.43 
* * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * 

warning : 
warning: 

Divided flow computed for this cross- section. 
The velocity head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for 
additional cross sections. 
The conveyance ratio (upstream conveyance divided by down s tream conveyance) is l ess than 
0 . 7 or greater than 1. 4. This may indicate the need for addition a 1 cross sections. 

warning: 

Note: Multiple critical depths were fou nd at this locat ion. The critical depth with the lowest, valid, 
water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
****************************************1<********************************1<*-1t***********1<**1<**** 
• E.G. Elev (ft) • 1033.24 *Element Left OB • Cha nne l • Right OB • 
*vel Head (ft) 0.61 • Wt . n-val . 0 . 032 
• w.s. Elev (ft) • 1032.63 • Reach Len. (ft) 505.94 495 . 23 518.99 • 
• Crit w.s. (ft) • 1021.18 • Flow Area (sq ft) *26537.57 
• E.G. Slope (ft/ft) *0 .000432 • Area (sq ft) *26537 . 57 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 
*Top width (ft) • 1585.47 • Top width (ft) • 1585.47 

vel Total (ft/s) 6.26 • Avg . vel . (ft/s) 6.26 
• Max Chl Dpth (ft) 36.32 * Hydr. Depth (ft) 16.74 
• Conv. Total (cfs) *7985517 .0 • Conv. (cfs) *7985517.0 
• Length Wtd. (ft) • 495.89 • Wetted Per. (ft) • 1608.67 • 
• MinCh El (ft) 996 . 31 • Shear ( l b/sq ft) 0.45 
• Alpha 1.00 • Stream Power (lb/ft s) • 2.78 
• Frctn Loss (ft) 0. 35 • Cum vo 1 ume (acre-ft) • 1315.97 *26631. 07 205.36 

: *; * ~ *~*~~~~*if~ l * * * * * ** * * * * * * 2 ~ 2: * 1<: * ;~~ * ~~ * i ~~ ~;~ l * * * * * * * * * * * * ~ ~~ ~ :: * *: * ~ ~~ ~ *: ~ * * * * * 1<! ~~ ~2 * 1< * 

Warning : 

warning: 

The ve 1 oci ty head has changed by more t han 0. 5 ft (0 .15 m). This may indicate the need for 
addi tiona 1 cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is 1 ess than 
0 _ 7 or greater than L 4 _ This may indicate the need for addition a 1 cross sections . 
Multiple critical depths were found at this location. The cr iti cal depth with the lowest, valid, 
water s urface was used. 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc ription: 209.24 

RS: 209 . 24 

Station El evation Data num= 65 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

*****************1<******************1<1<*************************************-lt**** 
18800.9 1031.5 18845.2 1031 . 7 18853. 7 1034.8 18869.6 1030.2 18915 . 9 1030.2 
18963.2 1027.6 19026.2 1018. 3 19072.6 1022.7 19145. 5 1025 . 3 19204.5 1026.7 

19228 1027 .1 19267.6 1026. 7 19336 .8 1018. 5 19401 1018 19469 1019 
19559.6 1018.9 19600.3 1019 19664. 3 1019 19693 . 2 1019 . 3 19751.6 1019.2 
19788.9 1019.1 19833.6 1020.4 19858 . 1 1020. 3 19886.4 1017.7 19971 1017.4 
19982. 5 1021. 6 19990. 5 1025.8 20018.6 1018.6 20042.8 1017. 5 20058.4 1018.8 
20077.7 1018 . 9 20090. 4 1015.2 20111.7 1010.3 20135 . 2 1012.6 20140.8 1010.2 
20203.6 1008.9 20268.9 1009.4 20288 1010.6 20307 . 3 1010.4 20312 1013.8 
20352.1 1014.9 20376.3 1025 . 5 20383.4 1023.4 20390.2 1026.6 21913 1027.4 
21918. 5 1026.2 21937.9 1023.9 21950.8 1023 .6 21971.5 1026.2 21995 1024 
22089.4 1024.8 22140 1026 22164.3 1024.1 22247.4 1026.7 22301.3 1026.2 
22321.1 1026 . 6 22357.4 1030.1 22379.9 1031.6 22389.9 1027.4 22399 . 6 1028.2 
22408.1 1030.8 22473.3 1030.9 22546.1 1031.4 22631 1032.1 22690 1032. 8 

Manning's n va 1 ues num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

***********************************""*********'*********************************** 
18800.9 .037 19228 . 032 19267.6 . 032 20312 . 037 20390.2 . 037 

21913 .025 

Bank Sti92~~f~ 20nt~ Lengths: Left Channel Ri~~~ Coeff Contr _ Ex pan_ 
510 515 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

18800.9 18853.7 1034.8 F 
20850 22690 1034.8 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*1<******************************************** **1<**1<*********************1<*************1<**1<*** * 
* E. G. Elev (ft) 
• vel Head (ft) 
• w.s. Elev (ft) 

• 1032 . 58 
1. 24 

• 1031 . 35 

* Element 
* Wt. n-val. 
• Reach Len. (ft) 

Left OS * 
0.037 

510.00 • 
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cg~3~~1 * Rit63~s * 
515.00 525.00 



oup 1 i cateEffective 
• Crit w.s. (ft) • 1026.11 • Flow Area (sq ft) • 2335.14 *15698.65 • 2127.17 
*E.G. Sl ope (ft/ft) *0.001239 • Area (sq ft) • 2335.14 *15698.65 • 9347.02 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *10786.24 *146865.80 • 8348.01 • 
• Tvoep wT

0
i dtath

1 
((fftt)/s) • 3668 . 36 • Top width (ft) 401.96 • 1122.60 • 2143. 79 

l • 8.23 • Avg. ve l . (ft/s) 4.62 9.36 3.92 
*Max Chl Dpth (ft) 22 . 45 * Hydr. Depth (ft) 5.81 * 13.98 4.63 
• Conv. Total (cfs) *4716374 . 0 • Conv. (cfs) *306457.3 *4172734 .0 *237182 . 8 
• Lengt h wtd . (ft) • 515.20 • wetted Per . (ft) • 403. 16 • 1132.10 459 . 80 
• MinCh El (ft) • 1008.90 • Shear (lb/sq ft) 0.45 1.07 0 . 36 
• Alpha 1.17 • Stream Power ( l b/ft s ) • 2.07 10.03 1.40 
* Frctn LOS S (ft) 0.65 *Cum Volume (ac r e - ft) * 7174.77 *25507.43 * 1859.29 
* C & E LOSS (ft) 0.00 *Cum SA (acres) * 2084.55 * 2663.60 * 791.14 
************* ******** ************************************************************************** 

warning: Divided f l ow computed for t his cross-section . 
Note: Multipl e critical depths were found at th i s l ocation. The critical depth with the lowest, valid, 

water su rface was used. 

CROSS SECTION OUTPUT Prof il e #PF#2 
*****************************************************************************"***************** 
: ~~~-H~!~vc*W • 

103U~ : ~iem~~~al . L6:63~s • cgag3~1 
• Rit63~B • 

• w.s. Elev (ft) • 1031.34 • Reach Len . (ft) 510.00 515.00 • 525.00 
• Crit w.s. (ft) • 1026 . 15 • Flow Area (sq ft) 244.47 *15688.51 • 2123 . 01 
• E.G. Slope (ft/ft) *0.001403 • Area (sq ft) 244.47 *15688.5 1 • 2123 . 01 
• Q Total (cfs) *166000 . 00 • Flow (cfs) • 1059. 22 *156142.10 • 8798.69 
• vTeop WT

0
idtath

1 
((fftt/)s) • 1637

9
_. 7
19

2 • Top width (ft) 55.32 • 1122.60 • 459.80 
l • Avg. ve l . (ft/s) 4.33 9.95 4 .14 

* Max Chl Dpt h (ft) 22 . 44 * Hydr. Depth (ft) 4.42 13.98 4 . 62 
• Conv. Total (cfs) *4431403.0 • Conv. (cfs) • 28276.1 *4168244.0 *234882.6 
• Length Wt d. (ft) • 515 . 50 • Wetted Per. (ft) 59.83 • 1132.10 464 . 30 
• MinCh El (ft) • 1008 . 90 • Shear ( l b/sq ft) 0.36 1.21 • 0 . 40 
• Alpha 1.11 • Stream Power ( l b/ft s) • 1.55 12.08 1.66 
* Frctn Loss (ft) 0 . 74 *Cum Vo lume (acre-ft) * 1314 . 55 *26391.03 192.72 
• c & E Loss (ft) 0 . 00 • Cum SA (acres) 213 . 66 • 2668.58 43.06 • 
******************** *************************************************************************** 

Note: Mu l t i ple critical dept hs were found at this location . The critical depth with t he lowest, valid, 
water s urface was used . 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 

RS: 209 . 14 

Description: 209.14 
Station El evation Data num= 61 

Sta Elev Sta Elev Sta El ev Sta Elev Sta El ev 
******************************************************************************** 

18530. 6 1030 . 2 18647.3 1030.8 18717.7 1031 18799 . 9 1030 . 8 18812. 7 1030.6 
18900 1029 . 5 18932.6 1029. 3 18944 . 6 1034. 8 1895 7. 8 1027 . 8 18961.9 1027.7 

19022 . 8 1026.2 19085 1025.9 19166 1017 . 5 19223 . 3 1022 . 8 19272. 5 1024 .6 
19338.9 1024 . 1 19386.4 1017.7 194 25 .6 1016.4 19503 . 5 1016 . 6 19527.4 1016 . 6 
19538.6 1021.6 19565.5 1014. 5 19580. 5 1016. 2 19601. 3 1015 . 8 19617.1 1017 . 3 
19620 . 4 1016 19621.3 1017 19649.1 1016. 3 19715 . 5 1017 . 1 19791 1016 . 6 

19861 1016 . 8 19939.6 1017 20018. 5 1017.5 20098.7 1018 . 4 20136.8 1016.4 
20159 1021.8 20163.8 1021.6 20169.1 1022.8 20184 1018 . 8 20211. 5 1019 . 1 

20235. 1 1012 . 1 20271.8 1010.6 20284. 5 1010. 9 20305 . 9 1016.4 20368.5 1013 . 7 
20394. 9 1013.1 20413.2 1023.8 20418.3 1025 . 4 20439 . 5 1025 20471.6 1026.6 
21987 . 9 1026 . 6 21999.2 1033. 7 22018.9 1024. 5 22092 . 4 1030 . 2 22094.4 1030 . 3 
22100 . 9 1026 . 3 22162.2 1027. 1 22231.7 1027.3 22248 . 2 1030 . 6 22261 1029 . 5 
22293 . 3 1030.2 

Manning's n va 1 ues num= 
Sta n val Sta n val Sta n val Sta n val 

**************************************************************** 
18530.6 . 037 19338 . 9 .032 20418.3 .037 21999 . 2 . 025 

sa nk stiids~~ 2o:it~ Lengths: Left Channe l Right coeff Contr. Ex pan . 
500 504. 56 485 . 1 . 3 

Ineffective Fl ow num= 
Sta L Sta R Elev Permanent 

18530.6 18944.6 1034 F 
21100 22293. 3 1034 F 

CROSS SECTION OUTPUT Profile #PF#1 
* ********************************************************************************************** 
• E.G. El ev (ft) • 1031.94 • Element Left OB • Chan ne l • Right OB • 
• vel Head (ft) 1.25 • wt. n-val . 0.037 0.032 0 . 037 
• w.s . El ev (ft) * 1030.69 • Reach Len . (ft) 500.00 504.56 485. 00 
• Crit w.s . (ft) • 1025.89 • Flow Area (sq ft) • 2633.35 *14935.83 • 2843.57 
• E. G. Sl ope (ft/ ft) *0.001275 • Area (sq ft) • 2757.01 *14935.83 • 7342 . 59 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *13537.12 *141896.50 *10566.40 • 
• Top width (ft) • 3553.73 • Top widt h (ft) • 610.56 • 1079.40 • 1863.77 

vel Total (ft/s) 8 . 13 • Avg . vel. (ft/s) 5.14 9.50 • 3.72 
*Max Ch l Dpth (ft) 20 . 09 * Hydr. Depth (ft) 6.81 * 13.84 * 4.17 
• Conv . Total (cfs) *4648719.0 • Conv . (cfs) *379097.8 *3973716 . 0 *295904 . 9 
• Length wtd. (ft) 502.51 • wetted Per. (ft) • 388 . 00 • 1089 . 05 681.74 
• Mi n Ch El (ft) • 1010.60 • Shear (lb/sq ft) 0.54 1.09 • 0.33 
• Al pha 1.21 • Stream Power ( l b/ft s ) • 2.78 10.37 1.23 
• Frctn Loss (ft) 0.51 • Cum vol ume (acre- ft) • 7144.96 *25326 . 34 • 1758.71 
* C & E LOSS (ft) 0 . 11 *Cum SA (acres) * 2078.62 * 2650 . 58 766.99 
******************************************************************* **************************** 

warning: Divided flow computed for t his cross-secti on . 
warning: The cross-section end points had to be extended vertical ly for the computed water s urface . 
Note: Multipl e critical depths were found at th i s locati on. The critical depth with the lowes t, valid, 

water surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
************************* *'*********************1t1::1ttrtr1r************************1t***************** 
* E.G. Elev (ft) 
• ve l Head (ft) 
• w. s . El ev (ft) 

• 1032.06 
1. 46 

• 1030 . 60 

* El ement 
* Wt. n-val. 
• Reach Len. (ft) 

Left OB * 
0 . 037 

500.00 • 
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. Channel 
0.032 

504 . 56 • 
Ri 8~63~B • 
485.00 



• 

• 

• 

Dup l i cateEffect i ve 
• Cri t w.s. (ft) • 1026.05 • Fl ow Area (sq ft) • 959.08 *14837.40 • 2781.41 
• E.G. Slope (ft/ft) *0.001458 • Area (sq ft) 959 . 08 *14837.40 • 2781.41 
• Q Total (cfs) *166000.00 • Fl ow (cfs) • 5094.29 *150058 . 70 *10847 .02 
• Top wi dt h (ft) * 1899. 79 • Top width (ft ) 138 . 69 • 1079 . 40 681. 70 

vel Total (ft/s) * 8.94 • Avg. ve l . (ft/s) 5 . 31 • 10.11 • 3.90 
*Max Chl Dpth (ft) 20.00 • Hyd r . Depth (ft) 6 . 92 13 .75 4.08 
• Conv. Total (cfs) *4347684 . 0 • Conv. (cfs) *133423.8 *3930167.0 *284092 . 8 
• Lengt h Wtd. (ft) * 502.66 • Wetted Pe r . (ft) * 148.76 • 1089 . 05 • 685 . 74 • 
• Mi n c h El (ft) • 1010.60 • Shear ( l b/sq ft) 0.59 • 1.24 0.37 
• Alpha 1.18 • Stream Power ( l b/ ft s) • 3.12 12.54 1.44 
• Frctn Loss (ft) 0 . 56 • Cum vol ume (acre - ft) • 1307.51 *26210.58 163 . 16 
* C & E LOSS (ft) 0 . 15 *Cum SA (ac res) 212.53 * 2655.56 36.18 
*************************************1t************************1t******************************** 

warning: The ve l ocity head has changed by more than 0. 5 ft (0 .15 m). This may i ndi cate the need for 
additional cross sections. 

Note: Mu l t i pl e cri t i cal depths were found at this locat i on . The c ritical depth wit h the lowes t, valid, 
water surface was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description : 209.04 

RS: 209 .04 

Station Elevation Data num= 63 
Sta El ev Sta El ev Sta El ev Sta El ev Sta Elev 

******************************************************************************** 
17502.1 

17770 
18189. 2 
18579.6 
19029 . 7 
19260 . 8 
19410 . 3 

19776 
20144. 8 
20387.8 
22074 . 8 
22 179 . 3 
22366.7 

1032.3 17560.1 
1031 17784.7 

1028.4 18278 
1028 . 4 18720.8 
1029.9 19039.2 
1016. s 19291.9 
1014.2 1951 5. 9 
1013. 5 19864 . 4 
1012 . 2 20171.9 
1020.9 20406 

1024 22077 . 6 
1027. 5 22209 . 6 
1029.7 22453. 1 

1032.9 17609.7 
1027 . 9 17886.2 
1028 . 5 18371.6 

1029 18831. 6 
1026 . 5 19129.8 
1022.9 19315 . 3 
1015.1 19568. 7 

1016 19951. 2 
1012 . 3 20307.8 
1020.1 20427 . 2 
1027.6 22104.8 
1031 . 1 22217 
1030.2 22468 

1031 .6 17636. 5 
1029 17976 

1028 . 9 18408 . 2 
1028 . 7 18921 . 3 
1025.1 19156.1 
1025.6 19358.3 
1015 . 3 19609 . 7 
1016.3 20000 . 4 
1014.7 20330 . 1 

1023 20461.4 
1036 .3 22120. 5 
1033.3 222 54 
1030 . 4 

1033.4 17744.6 
1029. 5 18087 
1029-7 18494.9 
1028.4 19009.8 
1023.5 19206 . 7 
1024.5 19381.5 
1014.2 19715 . 7 
1015.1 20015 . 4 
1015. 1 20379.3 
1023.2 20591 
1030.7 22123.6 
1026.2 22313. 5 

1031.9 
1029 . 7 
1028.9 
1028 . 1 
1017.7 
1014.5 
1014.2 
1013 . 4 
1022.7 
1024 . 2 
1027.7 
1029.2 

Manning ' s n val ues num= 5 
Sta n val Sta n val Sta n val Sta n val Sta n val 

**********************"'********************************************************* 
17502.1 . 037 19315.3 .037 19410.3 . 032 20461.4 .037 22254 . 025 

Bank Sta : Left Right Lengths: Left Channel R i ~g/j coeff Cont r. Ex pan . 
493 . 26 . 1 . 3 19315. 3 20461.4 495 

I neffective Fl ow num= 
Sta L Sta R El ev Permane nt 

17502. 1 19029.7 1035 F 
21200 22468 1035 F 

CROSS SECTION OUTPUT Profil e #PF#1 
*********************************************************************************************** 
: e~~·H:~av(~g) * 103~ : ~~ : ~~~m~~~al . L6f6 3?B * cgao3~l : Rit63?s * 
• w.s. Elev (ft) • 1030 . 45 • Reach Len . (ft) 495.00 493 . 26 • 500 . 00 
• crit w.s . (ft) • 1023.93 • Fl ow Area (sq ft) • 2303.24 *17073 . 97 • 4702 . 87 
• E.G. Slope (ft/ft) *0.000816 • Ar ea (sq ft) • 4315.44 *17073.97 *10822 . 87 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *10578.4 1 *136892.90 *18528.71 * 
*Top width (ft) • 4633.32 *Top wi dth (ft) • 1542.67 • 1146 .10 • 1944 . 55 • 

vel Total (ft/s) • 6 . 89 • Avg. ve l. (ft/s) • 4.59 • 8.02 • 3.94 
• Max Ch l Dpth (ft) 18 . 25 * Hydr . Dept h (ft) 8.06 * 14.90 * 6.37 
• conv. Total (cf s) *5812813 . 0 • Conv. (cf s) *370423 . 6 *4793571. 0 *648819.0 • 
• Length Wtd . (ft) 493.95 • Wetted Per. (ft) 287.40 • 1149.37 738.60 
• MinCh El (ft) • 1012 . 20 • Shear ( l b/sq ft) 0.41 • 0. 76 0.32 
• Al pha 1.18 • St r eam Power ( l b/ft s) • 1.87 6.06 • 1.28 
• Frctn Loss (ft) 0.75 • Cum volume (acre -ft) • 7104.37 *25 140.95 • 1657.58 
* C & E Loss (ft) 0.2 1 *Cum SA (ac res) * 2066.27 * 2637.69 745.79 
*********************************************************************************************** 

wa rning : 
warning: 
warning: 

warning: 

Note: 

Divided f l ow compu ted for t hi s cross-section. 
The cross-section e nd points had to be extended vert i call y for the computed water s urface . 
The velocity head has changed by more than 0. 5 ft (0 . 15 m). This may i ndicate the need fo r 
additional c ross sect i ons. 
The conveyance ratio ( upstream conveyance divided by downst ream conveyance) i s less t han 
0 . 7 or greater t han 1. 4 . This may i ndicate the need for additional cross sections. 
Mu l tiple critical dept hs were found at this l ocation . The critical dept h wit h the l owest, val id , 
water su rface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
: e~~- H!~~v (~~F . 1035j~ : ~~em~~~al . L6f63?B • cg~()3~l • Ri 8~63?B • 
• w.s. Elev (ft) • 1030 . 39 • Reach Len. (ft) 495 . 00 • 493 . 26 500.00 
• Crit w.s . (ft) • 1023.99 • Flow Area (sq ft) • 1024 . 17 *17007 . 51 • 4660.04 
• E.G. slope (ft/ft) *0.000885 • Area (sq ft) • 1024 . 17 *17007 . 51 • 4660.04 
• Q Total (cfs) *166000 . 00 • Fl ow (cfs) • 5443.86 *141657.50 *18898.60 
*Top Width (ft) * 1980.00 *Top Width (ft) 95.30 • 1146 . 10 738.60 
• vel Total (ft/s ) 7.32 • Avg. vel. (ft/s) 5. 32 8 . 33 4.06 
• Max Chl Dpth (ft) 18 . 19 * Hydr. Depth (ft) 10 . 75 14.84 6.31 
• Conv . Total (cfs) *5581269.0 • Conv. (cfs) *183034. 1 *4762824.0 *635410.8 
• Length wtd. (ft) • 493.93 • Wetted Per. (ft) • 109.10 • 1149 . 37 744.87 
• Mi nCh El (ft) • 1012.20 • Shear ( l b/sq ft) 0.52 • 0 . 82 0.35 
• Alpha 1.16 • Stream Powe r (lb/ft s) • 2.76 • 6 . 81 1.40 
• Frctn Loss (ft) 0.79 • Cum volume (acre - ft) • 1296 . 12 *26026 . 15 121.73 
* C & E LOSS (ft) 0.20 *Cum SA (acres) 211. 19 * 2642 . 67 * 28.27 * 
*********************************************************************************************** 

warning : The velocity head has changed by more t han 0. 5 ft (0.15 m). Thi s may indicate t he need for 
additional cross sect i ons. 

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) i s l ess t han 
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Note: 

Oupli cateEffective 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Multipl e critical depths were found at this location . The cr i tical depth with the lowest, valid, 
water s urfa ce was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPLJT 
Description: 208.95 

RS : 208 . 95 

Station Elevation Data num= 47 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

******************************************************************************** 
17388 . 1 
17600 . 7 
18034.7 

18571 
18928.4 
19142 . 2 
19496.9 
19987.9 

22092 
22162. 1 

1030.8 17406 
1030.9 17686 
1027.8 18122 . 9 
1026.4 18659 . 7 
102 5 . 8 19016. 8 
1025.8 19205.2 
1014 . 1 19543 
1016 . 6 20028.6 
1024.6 22101.4 
1026.4 22186 

1030.7 17453.4 
1030.7 17760 . 7 
1027.9 18229.8 
102 5. 6 18802 . 8 
1024.1 19035.5 
1023. 5 19276.9 
1014.4 19646.8 
1018 . 7 20113.7 
1027.9 22119.6 
1026.7 

1039.3 17470.9 
1027.3 17869 . 1 

1028 18362.5 
1026.1 18871.2 
1027. 7 19114. 2 
1018. 7 19293. 7 
1014. 7 19794.8 
1020.6 20123.6 
1027.7 22135 

1039.4 17498 
1027.3 17947.5 
1027.6 18483.7 
1029.7 18908.6 
1024.9 19137.7 
1013 .8 19408. 9 
1014. 5 19910.6 
1024.6 21531.3 
1034.4 22141.9 

1031.1 
1027. 5 
1027 . 2 
1028.7 
1030.4 
1014.5 
1015.8 
102 5. 2 
1036.4 

Manning's n values num= 
Sta n val Sta n val Sta n Val Sta n val 

**************************************************************** 
17388.1 .037 19137.7 .037 19276.9 .032 2012 3.6 . 037 

Bank Sti91~~fj 20~~t~ Le ngths: Left Cha nne l Right coeff Contr . Ex pan. 
505 506.69 505 .1 . 3 

Ineffective Flow num= 
Sta L Sta R El ev Pe rmanent 

17388 . 1 19137.7 1038 F 
21200 22186 1038 F 

CROSS SECTION OUTPUT Profile #PF#1 
***** ****************************************************************************************** 
• E.G. El ev (ft) • 1030.35 • Element Left OB • Chan ne l • Right OB • 
• vel Hea d (ft) 2.99 • Wt. n-va l . 0.032 0.037 
• w.s. Elev (ft) • 1027.37 • Reach Len. (ft) 505.00 • 506.69 * 505.00 
• Crit w.s. (ft) • 1027.01 • Flow Area (sq ft) *10682.39 • 2730.95 
• E.G. s lope (ft/ft) *0 . 003774 • Area (sq ft) 763.41 *10682 . 39 • 4886.42 
• Q Total (cfs) *166000.00 • Flow (cfs) *153466 . 20 *12533.80 · ~~~ ~~m ~ms) • 37in~ : !~~ w~~ih ~ms) 725.44 • 9~U? • 200~: g 
*Max Ch l Dpth (ft) 13.57 * Hyd r. Depth (ft) 10.87 2.54 
• Conv. Total (cfs) *2702037.0 • Conv . (cfs) *2498020.0 *204016. 
• Length wtd. (ft) 506 . 55 • Wetted Per. (ft) 985.36 • 1076.40 
• Min Ch El (ft) • 1013 . 80 • Shear (lb/sq ft) 2. 55 0. 60 
• Alpha 1.26 • Stream Power (lb/ft s) • 36.70 • 2.74 
• Frctn Loss (ft) 1.37 • Cum volume (acre-ft) • 7075.51 *24983.80 • 1567.42 
* C & E LOSS (ft) 0 . 48 *Cum SA (acres) * 2053.38 * 2625.64 * 723.14 * 
*********************************************************************************************** 

warning: 
Warning: 
Warning : 

Warning : 

Note: 

Divided flow computed for this cross - sect ion . 
The cross - sect ion end points had to be extended vertically for the computed water s urface . 
The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections . 
Th e e nergy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sect ions. 
Multiple crit i cal depths were found at this locat ion . The crit i cal depth with the lowest, valid, 
water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
: ~~~ - H~~av (~g) * 103~ : ~~ : ~~em~~~al. Left OB * C3~83~ l * Ri8~63?B * 
• w.s. Elev (ft) • 1027.38 • Reach Len . (ft) 505.00 • 506.69 • 505.00 
• Cri t w. S . (ft) • 1027 . 00 • Flow Area (sq ft) *10691.79 • 2741.33 
• E.G . Slope (ft/ft) *0 . 003762 • Area (sq ft) *10691.79 • 2741.33 
• Q Total (cfs) *166000.00 • Flow (cfs) *153426.00 *12574.00 • 

• ~~~ ~~~~~ ~ms) • 
20iU~ : ~~~. w~~ih ~ms) 9~U~ . 107Ug 

*Max Chl Dpth (ft) 13 . 58 * Hydr. Depth (ft) 10 . 88 2.55 
• Conv. Total (cfs) *2706599.0 • Conv. (cfs) *2501582.0 *205016. 7 
• Length Wtd. (ft) 506.55 • Wetted Per. (ft) 985.22 • 1078.72 
• MinCh El (ft) • 1013.80 • Shea r (lb/sq ft) 2 . 55 0.60 
• Alpha 1.26 • St ream Power (lb/ft s) • 36 . 57 2.74 
• Frctn Loss (ft) 1.37 • Cum Volume (acre-ft) • 1290.30 *25869 . 32 79.26 
* C & E LOSS (ft) 0.47 *Cum SA (acres) 210 . 64 * 2630 .62 17. 86 * 
*********************************************************************************************** 

warning: 

warn ing: 

Note: 

The velocity head has changed by more than 0. 5 ft (0 . 15 m) . This may indicate the need for 
additional cross sections. 
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 
Multiple critical depths were found at this l ocation . The c riti cal dept h with the lowest, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPLJT 
Description: 208.85 

RS: 208.85 

Edits per LOMR 08- 09-1294P 
Stat ion Elevation Data num= 78 

Sta Elev Sta Elev Sta Elev Sta Elev Sta El ev 
**************************************#***************************************** 

17667 1028. 3 17683.4 1029. 5 17702 1037 . 2 17712.6 1036.7 17732 . 2 1028. 9 
17793 .4 1029.3 17794.3 1028.1 17811.4 1029 . 7 17884.4 1029.8 17954 . 5 1029.5 
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• 

• 

• 

18021.3 1029 18086.8 
18395 . 4 1025.8 18469.1 
18653.1 1029.8 18738 .3 
18806.7 1028. 5618814.49 

18935.95 102919081.55 
19200.47 1029.519207.77 

19228.4 1014.1 19243.7 
19550.1 1014.4 19628.8 
19926.2 1019 20020. 7 
20233.8 1020 .2 20291.9 
20530 . 5 1016 . 5 20568.5 
20685 . 2 1014.7 20701.9 
21595 . 5 1023 .1 21612.9 
22047 . 6 1025.8 22056.8 

1028.4 18155.5 
1025.7 18517 

1028 . 53 18748 . 5 
102918832.29 
102919109.08 
102519215.46 

1013.4 19285 . 7 
1015.9 19695.2 
1019.9 20118 . 1 
1019.7 20357 .5 
1021.6 20573.6 
1014.6 20716.4 
1023.6 21620.3 
1030.6 22086 

Dup 1 i cateEffecti ve 
1027 .6 18253.7 1026.5 18321.5 1026.3 
1025.4 18547.8 1030.6 18614.6 1029 . 1 

1028.97 18771.2 1029.63 18797.1 1029 . 1 
103018852.13 103118895.22 1030 
102819138. 51 102719159.86 1028 
102019220 . 56 1016.519223.25 1015 

1013. 5 19404.4 1013.7 19442. 3 1013 . 8 
1016 . 5 19784 . 8 1017.1 19851.9 1017 . 7 
1019.8 20148 . 7 1019.8 20176. 3 1018.8 
1017.6 20426 1016.4 20472.5 1017.1 
1019.4 20598 1014.9 20615. 5 1016.2 

1019 20745 . 8 1021.2 21590 . 5 1021.2 
1024.7 21935.6 1028.7 21943 1025.9 
1042 .9 

Manning's n Values num= 4 
Sta n Val Sta n val Sta n val Sta n val 

1r * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * 1t * 1r * *** * * * * * 1r * * * * * 1r * * * * ** * * * * * 1r 1t 

17667 .03719200.47 . 032 20701.9 .037 20745.8 . 037 

Bank Sta: Left Right Lengths: Left Channel Ri~~6 Coeff Cont r . Ex pan . 
19200.47 20745.8 510 519 . 42 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 
17667 18968. 7 1035 F 
21150 22086 1035 F 

CROSS SECTION OUTPUT Profile #PF#l 
* * 1r * * * * * * * * * * * * * * * * * * * 1r * * * * * * ** * * * * * * * * * * * * * * 1; * 1r * *"' * * * * * * * * 1r * * ** * * * * * * * * * * * * * * * * * * * 1r * * ** ** * * * * * 
: ~~?· H~~~v c~W • 102U6 : ~~em~~~al . L6f63~B : cgag3~l • Ri8h63~B • 
• w.s. Elev (ft) • 1027.11 • Reach Len . (ft) 510.00 * 519.42 530.00 
* Crit w.s . (ft) • 1024 .13 * Fl ow Area (sq ft) 0.29 *15570.13 * 2387.62 

E. G. Slope (ft/ft) *0.002038 • Area (sq ft) 326.02 *15570.13 * 5465 . 13 
• Q Total (cfs) *166000.00 • Flow (cfs) 0.07 *151854.00 *14145.93 

• 0~~ ~~~~~ ~ms) : 304§:n : !~~ - w~~~h ~ms) 338J~ : 1s4u~ m~ : ~i 
*Max Chl Dpth (ft) 13.71 * Hydr . Depth (ft) 0 . 05 10.10 5 . 91 
• Conv. Total (cfs) *3676905 . 0 • Conv. (cfs) 1.7 *3363571.0 *313332.8 
• Length Wtd. (ft) • 519.87 *Wetted Per . (ft) 5.44 • 1547.23 • 404.20 * 
• Minch El (ft) • 1013 . 40 • Shear (lb/sq ft) 0.01 • 1.28 0.75 
*Alpha 1.05 • Stream Power (lb/ft s) • 0.00 * 12.49 • 4.45 
• Frctn Loss (ft) 0.83 *Cum Volume (acre-ft) * 7069.20 *24831.11 * 1507.42 
* C & E LOSS (ft) 0 . 06 *Cum SA (acres) * 2047.24 * 2610.96 * 704.73 
****1r************1r*******************"'**1r**'***********'*************'*1t************************** 

warning: Divided flow computed for this cross-secti on. 
Note : Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
********************************************************************************************** * : ~~~ - H~~r (~g) * 102U6 : ~i~m~~~al . Left OB • cg~OJ~l • Rit63~s • 
• w. s . Elev (ft) • 1027 . 11 • Reach Len. (ft) 510.00 • 519.42 530.00 
• Crit W.S. (ft) • 1024 . 11 • Flow Area (sq ft) *15580.85 * 2390.44 
• E.G. Sl ope (ft/ft) *0 . 002037 • Area (sq ft) *15580.85 * 2390.44 
• Q Total (cfs) *166000.00 • Flow (cfs) *151968 . 30 *14031.68 

• 0~~ ~~~~~ ~ms) : 194U~ : !~~-w~~~h ~ms) • 154~:n • 4ou~ 
* MaX Chl Dpth (ft) 13.71 * Hydr. Depth (ft) 10 . 11 * 5 . 91 * 
• Conv . Total (cfs) *3678330.0 • conv. (cfs) *3367407.0 *310922.7 
• Length Wtd . (ft) • 519.87 • Wetted Per. (ft) • 1547.25 * 410.11 * 
• MinCh El (ft) * 1013.40 • shear (lb/sq ft) • 1.28 0.74 
• Alpha 1.05 • Stream Power (lb/ft s) • 12 . 49 • 4.35 
• Frctn Loss (ft) 0.83 *Cum Volume (acre-ft) * 1290 .30 *25716 . 52 49.51 
* C & E LOSS (ft) 0 . 06 *Cum SA (acres) 210.64 * 2615.94 9.27 
************************************************************************************** ********* 

Note: Multiple critical depths were found at this location. The critical depth with the lowest , val id, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 208. 75 

Description: 208.75- FEMA Sect ion 
Edits per LOMR 08-09-1294P 
Station Elevation Data num= 90 

Sta Elev Sta El ev Sta Elev Sta Elev Sta Elev 
************************************************************************ ***** *** 

17694 . 2 1021.1 17763.9 1027.7 17785 1036 17797. 3 1035.5 17818 . 9 1026.8 
17862 . 3 1027.5 17876.4 1028 . 3 17879.6 1027 17887.5 1027.8 17976 . 5 1027.4 
18069 . 6 1028 .118129. 1 1026 . 6 18227. 5 1026 18358.7 102 5 18444 . 7 1027 

18498 1027 18542 1028 18577 .8 1028 18607 .8 1027 . 35 18619.8 1027.6 
18643.2 1028. 3 18668.9 1027.84 18684.6 1026.9318740.66 102818782.94 1028 

18904.32 102718966.24 1027 19135 .5 10281914 7. 88 1028192 38.98 1027 
19249.3 1027.1319252 . 28 1025 19259 .56 102019266.81 101519271.79 1011.6 
19469 . 4 1013 . 5 19559.7 1013 . 6 19581 1014.6 19605 .6 1018.3 19624.1 1017.7 
19644.9 1018 . 4 19739.6 1018 . 2 19808. 7 1018. 7 19912.6 1019.8 20031.3 1019 
20124.1 1018.4 20199.4 1018 .2 20239.9 1014.1 20370.8 1011.9 20423 1008.1 
20441. 8 1007.4.204.59.1 1008. 5 20487 . 2 1008.9 205 17.6 1007.6 20545.9 1007.6 
20574 .1 1007.6 2b6i6 . 3 1007 . 6 20685. 5 1007.6 20704. 1 1009.9 20720. 5 1009 

20737 1005.2 20763.6 1011. 5 20774.6 1011 20799. 2 1019.7 20826. 5 1020 
21626 1022.7 21706 1024 . 3 21714.3 1025.4 21770 1027.2 21800.9 1044.1 

21813.2 1039.1 21842.4 1033 . 1 21857.2 1027.1 21893.8 1028.4 22015.3 1028.8 
22 117.6 1027.6 22189.1 1026 22214.4 1028.5 22251.7 1027.8 22282 . 9 1029.1 
22304.2 1030.9 22314.1 1036 . 1 22336.1 1034.2 22354 1031.3 22395 . 9 1029 .6 
22417.9 1030. 2 22426.2 1025 . 2 22438.2 1024.8 2244 7 1027 22490 .7 1026.9 

Manning' s .n Values num= 
Sta n val Sta n val Sta n val Sta n val 

**************************************************************** 
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17694 . 2 . 037 19249.3 

Bank Sta : Left Right 
19249.3 20799.2 

Ineffective Flow num= 
Sta L Sta R Elev 

17694. 2 19192.9 1038 
20799.2 22490. 7 1038 

. 03 2 20799. 2 . 0 37 22314. 1 

Lengths : Left Channe 1 
440 443.83 

Permanent 
F 
F 

Right 
450 

CROSS SECTION OUTPUT Profile #PF#1 

Dup 1 i cateEffective 
.025 

coeff Contr. 
. 1 

Ex pa n . 
. 3 

*********************************************************************************************** 
• E. G. El ev (ft) • 1027 . 61 • Element Left OB • Cha nnel • Right OB • 
• vel Head (ft) 1. 20 • Wt. n-va l . 0.032 
• w.s. El ev (ft) • 1026 . 41 • Reach Len. (ft) 440.00 44 3.83 450.00 
• Cri t w. s . (ft) • 1021.31 • Flow Area (sq ft) *18870.67 
• E.G. slope (ft/ ft) *0.001289 • Area ( s q ft) 325.59 *18870.67 • 4516 . 46 
• Q Tota l (cfs) *166000.00 • Fl ow (cfs) *166000.00 • 
* Top Width (ft) * 2854.08 * Top Width (ft) 315 . 69 * 1548.90 989 . 50 

vel Total (ft/s ) 8.80 • Avg . ve l . (ft/s) 8 . 80 
* Max Chl Dpth (ft) 21.21 * Hydr . De pth (ft) 12.18 
• Conv . Total (cfs) *4623178.0 • Conv . (cfs) *4 623178 . 0 
• Length Wtd. (ft) • 44 3. 83 * Wetted Per. (ft) • 1557. 13 • 
• MinCh El (ft) • 1005.20 • Shea r (lb/sq ft) 0.98 
* Alpha 1.00 *St r eam Power (lb/ft s ) • 8.58 
• Frctn Loss (ft) 0.64 *Cum volume (acre-ft) * 7065 .38 *24625 . 77 • 1446.70 
* C & E LOSS (ft) 0.01 *Cum SA (acres) * 2043 . 45 * 2592.53 691.56 
*********** ************************************************** ********* ******** ***** **** ******** 
warning: Divided flow comp uted fo r t his c ross-section. 

~6~~~ ng: ~~i ti~l!5 ~~~~~~~l d~~t~~i :~~e h~~u~d ~~ ~h~~ n~~~a~~~~~ ca ~~~ ~~~ t~~; 1 'd~g~~e~i ~ht~he 5 1~~~~~: valid, 
water s urface was used . 

CROSS SECTION OUTPUT Profil e #PF#2 
************** ********************************************* ************************************ 
• E.G. El ev (ft) * 1027 . 62 * Element Left OB * Channel * Right OB • 
• vel Head (ft) 1.20 • Wt . n- va l . 0.032 
• w. s . Elev (ft) * 1026.42 • Reac h Le n. (ft) 440.00 • 443.83 450.00 
• Cri t w. s. (ft) • 1021.31 • Flow Area (sq ft) *18880 . 31 * 
• E.G . Slope (ft/ ft) *0. 001294 • Area (sq ft) *18880 . 31 
• Q Total (cfs ) *166000.00 • Flow (cfs) *166000.00 
• Top width (ft) • 1548 . 90 • Top width (ft) • 1548.90 * 
* ve l Total (ft/s) 8 . 79 * AVg. vel . (ft/s) 8 . 79 
* Max Chl Dpth (ft) 21.22 * Hydr. Depth (ft) 12 .19 
• Conv. Total (cfs) *4613830.0 * Conv . (cfs) *4613830.0 
• Length wtd . (ft) 443.83 * wetted Per . (ft) * 1563.86 
• Min Ch El (ft) * 1005 .20 *Shear ( lb/sq ft) 0 . 98 
• Al pha 1.00 • Stream Power (lb/ft s) • 8 . 58 
• Frctn Loss (ft) 0 . 64 • Cum vol ume (acre - ft) • 1290 . 30 *25511 . 06 34.97 
* c & E Loss ( f t) 0 . 01 *Cum SA (acres) 210 .64 * 2597 . 52 6.81 
********************************************************** ************************************* 

Note : Multipl e criti cal depths we re found at this l ocation. The critical depth with the lowes t , valid , 
wa t e r s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

I NPUT 
Descri ption: 208.67 

RS: 208.67 

Edits per LOMR 08 - 09 - 1294P 
Station Elevation Data num= 98 

Sta El ev Sta El ev Sta El ev Sta El ev Sta Elev 
*************************************************** ******* ********************** 

17786 .1 1022.3 1784 3 . 6 
17923.9 1026 . 9 17935.3 
18085.3 1025 . 9 1817 5.8 
18509 . 1 1025.64 18532 . 1 
18872 . 6 102618951.11 

19183 . 07 102819272.43 
19317.06 1029. 74 19323.8 

19374.5 1013 . 1 194 35 .1 
19797 . 8 1018. 5 19923 .6 
20139.2 1008 .8 20180.9 

20372 1009.4 20399.2 
20548.6 1010.7 20639.2 
2072 5. 6 1013 .6 207 38 .6 
20866. 3 1014.9 20871.8 
20912 . 1 1027 . 3 20915.2 
2213 1. 2 1026. 1 22205.3 
22464.1 1025.6 22496.5 
22747.7 1025.2 22864.8 
23328.6 1027.2 23422.1 
23634.1 1030 . 7 23767.5 

1026 .5 17855.3 
1026 . 9 17946.1 
1025.5 18284.1 

1026 18557.8 
102718970 .13 
1033 19298.9 
102519330.74 

1013 .5 19572.8 
1018 . 8 20022.9 
1009.7 20203. 7 
1008.8 20452 .2 
1014. 5 2065 2 . 7 
1020 . 7 20826 
1016.1 20881. 2 
1025 . 5 21808.2 
1026.2 22 276.6 

1027 22 518.1 
1024. 7 22 963 . 7 
1026. 4 23522.3 
1029.2 23789.9 

1034. 5 17872.2 
1029. 5 17954 .2 
1025.1 18393 

1025.54 18568. 2 
102719123 . 78 
103319302 . 29 
102019337 .72 

1013 .6 19645.9 
1016 20112.6 

1007 .6 20293 
1010 .5 20523. 1 
1013 . 5 20665. 3 
1023.1 20841. 3 
1020.9 20902 
1025.7 21897. 3 
1027.7 22393.1 
1024.1 22 529.5 
1025.8 23106 . 8 
1028.3 23 562.9 
1028 .4 

1033. 9 17892.4 1025 . 1 
1026.8 17960.6 1028.1 
1024 . 3 18487.3 1025. 1 

102 5 . 06 18784 1026 
102619176. 25 1027 
102719314.92 1027 
101519341.93 1012 

1014. 5 19689.8 1017. 6 
1014. 2 20119 . 4 1013 . 9 
1010. 5 20307.2 1007 . 8 
1009.4 20536. 1 1014.1 
1010.4 20713. 7 1010 . 2 
1024.7 20857.6 1022.8 
1018.820908 . 111023. 942 
102 5. 4 21995 . 2 102 5. 3 
1027.2 22428 1027 . 2 

1026 22649 1025 . 9 
1026.4 23231 1026 . 5 
1027.2 23 612 . 4 1030.4 

Manning ' s n val ues num= 6 
Sta n val Sta n va l Sta n val Sta n Va l Sta n val 

*************** ************* **************************************************** 
17786 . 1 .037 19317.06 . 037 19323 . 8 . 032 20826 .037 20912. 1 .037 

22428 . 025 

Bank Sta: Left Right Lengths : Left Channel Right Coeff Contr. Ex pan. 
19317 .0620908.11 495 511 . 45 475 . 1 . 3 

Ineffective Fl ow num= 
Sta L Sta R El ev Permanent 

17786.1 19102. 8 1033 F 
21150 23789.9 1033 F 

CROSS SECTION OUTPUT Profil e #PF#1 
******************* ************************************ ************************************ **** 
* E.G . El ev (ft) 
• ve l Head (ft) 
* w.s. El ev (ft) 

• 1026.96 
1. 33 

• 1025 . 63 

* El ement 
* Wt. n- val. 
• Reach Len . (ft) 

Left OB * 

495.00 • 
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• 

• 

• 

Dup l i cateEffect i ve 
• Crit w. s . (ft) • 1021.02 • Flow Area (sq ft) • *17937.73 26.84 

E.G. s lope (ft/ft) *0 . 001614 • Area (s q ft) 353.80 *17937.73 234 .89 
• Q Total (cf s) *166000.00 • Flow (cfs) *165988.80 11.19 • 
• Top width (ft) • 3257.49 • Top width (ft) 566.60 • 1585.21 • 1105.68 

vel Total (ft/s) 9.24 • Avg . vel. (ft/s) 9.25 0 .42 
• Max Ch l Dpth (ft) 18.03 * Hydr . Dept h (ft) 11 .32 0 . 11 * 
• Conv. Total (cfs) *4132509 . 0 • Conv. ( cfs) *4132230. 0 278. 5 
• Length wtd. (ft) • 511.45 • Wetted Pe r. (ft) * 1601. 51 • 237.69 * 
• MinCh El (ft) • 1007.60 • Shea r (lb/sq ft) 1.13 0.01 
• Alpha 1.00 • Stream Powe r (lb/ ft s) • 10 . 44 0.00 
• Frctn Loss (ft) 1.53 • Cum volume (acre-ft) • 7061.95 *24438 . 25 • 1422 . 16 
* C & E LOSS (ft) 0.28 * Cum SA (acres) * 2038.99 * 2576.57 680 .74 
* * * * * * * * * *'* * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

wa rning: 
warning : 
Wa rning: 

Divided flow computed fo r thi s c ross-section . 
The cross-section end points had to be extended vertically fo r t he computed water s urface. 
The ve loc i ty head has c ha nged by more than 0. 5 ft CO .15 m). This may indicate t he need for 
addi ti ana 1 c ross secti ons . 
The conveyance ratio ( ups t.ream conveyance di v ided by downst ream conveyance) i s l ess than 
0. 7 or greater than 1. 4. This may indi cate the need for a ddi t ion a 1 c ro ss sect ions . 

warning: 

warning: The e ne rgy loss was greater than 1.0 ft (0. 3 m). between the curre nt and previous cross 
sect i on . Thi s may indi cate the need fo r addi ti ana 1 cross section s . 
Man ning 's n values were composi ted to a s ingle value in the main channel. Note: 

Note: Multi pl e criti cal depths we re found at thi s l ocation. The critical dept h with the l owest, valid , 
wate r s urface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
• E.G. Elev (ft) • 1026 . 97 • Element Left OB • Cha nne l • Right OB • 
• vel Head (ft) 1 . 33 • wt. n-val. 0 . 032 
• w.s. El ev (ft) • 1025.64 • Reach Len . (ft) 495 . 00 • 511. 45 475.00 
• Cri t w. s. (ft) • 1021.02 • Flow Area ( s q ft) *1794 4 .12 
• E.G. Sl ope (ft/ft) *0.001615 • Ar ea ( s q ft) *17944. 12 
* Q Tota l (cfs) *166000 . 00 * Flow (cfs) *166000.00 

• 0~\' ~~~~~ ~ms) • 158~:~~ : :~~_w~~l~ m;s) * 158u~ 
* Max Chl Dpth (ft) 18.04 * Hydr. Depth (ft) 11. 32 
* Conv . Tota l (cfs) *4131094.0 • Conv . (cfs) *4131094 . 0 
• Length wtd. (ft) • 511.4 5 • wetted Per. (ft) • 1603.21 • 
• Mi n c h El (ft) • 1007.60 • Shea r Clb/sq f t ) 1.13 
• Al pha 1.00 * St ream Power (lb/ft s) • 10.44 
• Frctn Loss (ft) 1.54 • Cum volume (acre - ft) • 1290 . 30 *25323 . 46 34 .97 
* C & E LOSS (ft) * 0.28 *Cum SA ( acres) * 210.64 * 2581.55 6.81 
* * * ** * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * ** * * * * * 

warning: 

warning: 

warning: 

The ve locity hea d has c ha nged by more than 0. 5 ft (0 .15 m). Thi s may indi ca t e the need for 
addit i onal cross sections. 
The conveyance ratio (upstream conveyance divided by down s tream conveyance) i s l ess than 
0.7 or greater than 1.4. Thi s may indicate the need for additional cross section s . 
The energy loss was greater t han 1.0 f t (0. 3 m). between t he current and previous cross 
secti on. Thi s may indicate t he need fo r additional cross sections . 
Manning' s n val ues we re compos ite d to a s ingl e value in the main c hannel. Note : 

Note : Multiple c ri tical depth s were found at thi s location . The critical de pth with the lowest, valid, 
water s urface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 208.57 

RS: 208.57 

Edit s pe r LOMR 08 - 09-1294P 
Stat ion Elevation Dat a num= 83 

Sta Elev Sta El ev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

17892 . 9 1023.8 17920.6 1025 . 8 17926.7 1033.6 17946 1032.8 17966. 2 1024 .2 
18010 . 1 1026 18022 1028 . 4 18027. 2 1025.8 18036 .6 1027. 8 18048 .7 1025 
18090 . 2 1023 . 6 18189.1 1023 . 8 18284.4 1023.8 18378.8 1023.6 18492.2 1023.9 
18502.6 1023.9 185 72.5 1024 . 4 18652.6 1025 18744.4 1026 18925.6 1027 
19296.9 1028 19363 .1 1028 19388. 3 1028 . 13 19392.8 1025 19400.1 1020 
19408 . 3 1015 19413 . 2 1012 19435.4 1013.3 195 24. 5 1013.8 19585 . 9 1012 
19676 . 3 1014 19772 .4 1014.4 19846.2 1014 .8 19900.7 1016.3 19982.9 1016 . 5 
20023.8 1014. 7 20071.3 1014 . 9 20086.3 1012.9 20123 1013.5 20146 1011 
20220 . 3 1007.6 202 40. 8 1007 . 6 20261.8 1009.9 20276.9 1008.4 20361 1010 . 1 
20458.8 1010.7 20541.8 1012 . 1 20584.9 1012. 3 20595. 3 1014. 5 20599. 2 1013 . 9 
20607. 5 1016.1 20614.3 1015 20623 .9 1016 206401016 . 203 2064 7 . 7 1016. 3 
20654.4 1017 . 4 20724 .7 1017. 3 20827. 2 1020 20901.1 1020 . 7 20951.9 1021 
20965.4 1016.5 20974.8 1017 21000.4 1025.7 21032.4 1026 . 3 21033 . 8 1024 

21616 1024.8 21707.7 1024 . 4 21817. 1 1024.3 21913 .4 1023.7 21991. 5 1023.8 
22065. 5 1024.5 22100 1024 . 9 22243.4 1025 . 1 22248 1025. 1 22334 . 2 1026 . 7 
22341.3 1026.8 22434.5 1027 . 5 22499.8 1026 .8 22523.2 1026.9 22552 . 2 1028 . 3 
22565.8 1024 .5 22577.9 1025 . 6 22 585 1027 .8 

Manning' s n Va 1 ues num= 
Sta n val Sta n val St a n Val Sta n val Sta n val 

************ **********i<********************************************************* 
17892.9 .037 19388.3 .037 19392.8 . 032 21000.4 . 03 2 21032. 4 .037 

Bank Sta: Left n~~6 Length s : Left Channel Rim Coeff Contr . Expan. 
19388 .3 560 514.75 .1 . 3 

Ine ffective Flow num= 
Sta L Sta R El ev Permanent 

17892.9 19080.9 1028 F 
20640 22585 1028 F 

CROSS SECTION OUTPUT Profile #PF#l 
*********************************************************************************************** 
* E.G. El ev (ft) • 1025.15 * Element Left OB * Channel * Right OB * 
• vel Head (ft) 4.10 * Wt. n- val . 0.032 
* w.s. El ev (ft) • 1021. 05 * Reach Len . (ft) 560 .00 . 514.75 370 .00 
* Crit w. s . (ft) • 1021.05 * Fl ow Area ( s q ft) *10216. 43 
* E.G. s l ope (ft/ ft) *0 . 007401 • Area (sq ft) *10216.43 729 . 51 . 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000. 00 
* Top Width (ft) • 1588 . 16 • Top width (ft) • 124 1.44 346 . 72 
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Dup l i cateEffecti ve 
• vel Total ( f t/s) 16.25 • Avg . ve l . (ft/s) • • 16.25 
*Max Chl Dpt h (ft) 13.45 * Hydr . Dept h (ft) 8.23 

Conv. Tot a l (cfs) *1929565 . 0 • Conv. (cf s ) *1929565 . 0 
*Lengt h wtd . (ft) 514.75 • Wetted Per. (ft) • 1245.45 
• Mi n c h El ( f t) • 1007.60 • Shea r ( lb/sq ft) • 3 . 79 
• Al pha 1. 00 • Stream Powe r ( lb/ft s) • 61. 58 
• Fr ct n Loss (ft) 1.63 • c um Volume (acre-ft) • 7059 . 94 *24272 . 97 • 1416 . 90 
* C & E LOSS (ft) 0 .90 *Cum SA (ac r es) * 2035.77 * 2559.97 672 . 82 * 
*******************1t*1t#1t1t************************1t****1t1t'l:1t1t1t1t1111111111t1t1:111'1:1t1111111111t11:11:1t1:'11:1t1t-1;:1111:11:1:'********* 

wa rning : 

wa rning: 

warni ng: 

warni ng: 

wa rn ing : 

The e nergy e quation co ul d not be bal anced wi t hi n t he spec i fied numbe r of i te rat i ons . The 
prog ram used critical dept h for t he wate r s urface and cont i nued on wit h t he ca l cul at i ons . 
The ve 1 oci ty head has c ha nged by more than 0 . 5 ft (0 . 15 m). This may i ndicat e t he need f or 
addi tional c ross secti ons . 
The conveyance ratio ( upstream conveyance divi ded by downstream conveyance) is l ess t han 
0. 7 o r greate r t han 1. 4 . Thi s may indi cate the need for addi tional c ross sect i ons. 
The e nergy l oss was g reat e r t han 1.0 ft (0.3 m) . between t he curre nt and previous cross 
section. This may indi cate t he need for addit ional cross sect i ons . 
Dur ing t he standard step ite rat i ons, whe n t he assumed water surface was set e qual to critical 
de pt h , t he ca l c ul ated water s urface came bac k be l ow crit i cal dept h . Thi s i ndicates t hat t he re 
is not a val id s ubc rit i cal answe r . The program defau l ted to critica l depth . 

Note : 
Note : 

Manni ng 's n values were composi t e d to a si ngl e va lue in the ma in channe l . 
Mul t i pl e critical de pt hs we re found at this l ocat i on . The c ri t i cal dept h wit h t he l owest, vali d, 
wate r s urface was used . 

CROSS SECTION OUTPUT Profil e #PF#2 
****1t***1t***********1t************************************************************************** 
• E.G. El ev (f t ) * 1025 . 15 * El eme nt Left OB * Cha nne l * Rig ht OB * 
• vel Head (ft) 4 . 10 • Wt . n-val . 0.032 
* W.S. El ev (ft) * 1021. 05 • Reach Le n . (ft) 560.00 * 514 .7 5 370 . 00 
• c ri t w.s. (ft) * 1021. 05 • Fl ow Area (sq f t ) *10216 . 43 
• E.G. s l ope (ft/ft) *0.007440 • Area (s q ft) *102 16 . 43 
• Q Total (cf s) *166000 . 00 • Fl ow (cfs) *166000.00 
• Top width (ft) • 1241. 44 • Top wi dt h (ft) • 1241.44 • 

vel Tota l (ft/s) 16.25 • Avg. ve l . (ft/s) 16.25 
* Max Chl Dpth (ft) 13.45 * Hyd r . Depth (ft) 8.23 
• conv . Total (cfs) *1924572.0 • Co nv . (cfs) *1924572.0 
• Lengt h Wtd . (ft) 514.75 *Wetted Per. (ft) * 1250.30 • 
• Mi n c h El (ft) • 1007 . 60 • s hear ( l b/sq ft) • 3.80 * 
• Alpha 1. 00 * Stream Powe r ( l b/ f t s) * 61. 66 * 
• Fr ct n Loss (ft) 1. 62 • Cum vo 1 ume (ac r e-ft) * 1290. 30 *2 5158.14 34.97 
* C & E LOSS (ft) 0.91 *Cum SA (acres) 210.64 * 2564.96 6.81 
******************************1t****1t*********************************************************** 

Wa rni ng : 

wa rn i ng : 

warni ng : 

warni ng: 

The e nergy e quat i o n coul d not be bal anced wi t hi n t:he s pecifi ed number of i te rat io ns. The 
prog ram used cri ti cal de pt h fo r the water s urface and cont:i nued on wi t h t he ca 1 cu 1 at i ons . 
The ve 1 oc i ty head has changed by more than 0. 5 ft (0 .15 m) . Th is may i ndicate the need fo r 
additional c ross secti ons. 
The co nveyance rat i o (u pstream conveyance divi ded by downstream conveyance) i s l ess t han 
0 . 7 or great er t han 1. 4 . Thi s may i ndi cate t he need fo r addi tion a 1 cross sect i ons. 
The e ne rgy loss was greate r t han 1.0 ft (0. 3 m). between t he cur re nt and previous cross 
secti on . Thi s may i ndi ca t e t he need fo r addit i onal cross sections. 

Wa rni ng : Duri ng t he standard step ite rat i ons, whe n t he ass umed wate r s urface was set equal to critica l 
depth , t he cal cu l ated wate r s urf ace came back below c ritica l depth . This i ndicates t hat the re 
is not a val id s ubcr i tical answe r . The program defaulted to cri tical de pt h . 

Note: 
Note: 

Manning's n values we re compos i ted to a s in gl e val ue i n t he main channe l . 
Mul t ip l e c rit i cal de pt hs were fo und at t hi s l ocation . The c ri t i cal depth wi t h t he l owest, val id, 
water su rface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc ript i on : 208.48 

RS: 208 . 48 

Stat i on El evation Data num= 72 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

**************************************************1t*1t****************1t********** 
18038 . 2 1024.5 18107.3 
18231.5 1030.8 18253 
18350 . 1 1034 .9 18383.7 
18528 . 5 1013.4 18574.3 
18751.4 1011.9 18757.6 

18894 1015.4 1893 5. 3 
19073 . 1 1010. 5 19142.7 
19432.9 1014 19515.6 
19791. 9 1013 19865.2 
20ll2 . 3 lOll 20178.6 
20479.2 1009 . 8 20529.6 

20680.86102 1. 362 20694.6 
21084 1028.5 2ll02 .7 

22091.6 1023 22 109.6 
223 77 1027.5 22430 

1024 18176.8 
1040. 2 18276. 7 
1036.5 18431. 8 
1009. 5 18585 
1013 . 2 18773.9 
1016 . 3 18976. 7 
1010 . 5 19210.3 
1015.2 19565.3 
1012. 2 19956.6 
lOll. l 20248 . 4 
1009.2 20545. 1 
1026 . 6 20705.7 
1031. 8 21472.3 
1026 . 2 22 178.4 
1027 . 5 

1026.3 18180 . 6 
1045.8 18279.2 
1022.6 18508.9 
1009. 5 18656. 1 

1012 18790 
1016 18993 . 7 

1011. 2 19297 . 6 
1016.2 19630.9 
1011. 4 20027.1 
10ll .l 20312 . 8 

1017 20627 . 3 
102 1. 5 20806 . 1 
1022. 1 21971. 9 
1024.8 22 198 

1023.6 18220 1024.2 
1045. 4 18325.3 1023.2 
1022 .ll8510 . 56102 1. 363 
1009.7 18723.8 1009.2 
1012.6 188ll . 4 1014. 6 
1009.2 19033.2 1007. 6 
1012.4 19357.3 1014.5 
1012.6 19702. 1 1013. 3 

lOll 20099.9 1011 
1010.9 20383.8 1010 . 5 
1012.2 20656. 3 1012 
1023.8 21024.6 1028.4 
1021. 8 22046. 1 1022.2 

1027 22264. 7 1026.9 

Manning's n va 1 ues num= 
Sta n val Sta n val Sta n val Sta n val Sta n Val 

**************************************************1t***************************** 
18038 . 2 . 043 18508.9 .043 18585 .032 20545 . 1 .037 20694.6 .037 

22377 . 025 

Bank Sta: Left Right Lengt hs : Left Channel Right Coeff Contr . Ex pan . 
185 10 . 5620680 . 86 500 4 76. 54 525 . 1 . 3 

I neffect i ve Fl ow num"" 
Sta L Sta R Elev Pe rmanent 

18038.2 18508.9 1038 F 
20694.6 22430 1038 F 

CROSS SECTION OUTPUT Profi 1 e #PF#l 
******************************************************************************************1t*1t** 
* E.G. El ev (ft) • 1022 . 45 * El ement Left OB * Cha nne l * Right_ OS * 
• vel Head (ft ) 1. 09 * Wt . n-Val . 0.032 
* w.s. El ev (ft) • 1021. 36 * Reach Len . (ft ) 500.00 . 476.54 525.00 
* Cri t w.s. (ft) * 1017 . 86 • Fl ow Area (sq ft) *19846.45 
* E.G . Sl ope (ft/ft) *0.001742 * Ar ea (sq ft) *19846. 45 0. 00 
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• 

• 

• 

Dup 1 i cateEffective 
* Q Total (cfs) *166000.00 • Fl ow (cfs) * *166000.00 

* ~~~ ~~~~~ ~ms) * 217~:~~ : !~~-w~~~h ~ms) : mu~ : 
*Max Chl Dpt h ( f t) 13.76 * Hydr. Depth ( f t) 9.14 * 
• Conv. Tot a l (cfs) *3977183 . 0 • Conv. (cfs) *3977183.0 
*Length Wtd . (ft) 476.54 • wetted Per. ( f t) • 2177.94 * 
• Min Ch El (ft) * 1007.60 *Shear ( l b/sq ft) 0.99 * 
• Al pha 1.00 • Stream Powe r ( l b/ft s) • 8.29 
• Frct n Loss (ft) 0. 89 • cum vo l ume (acre - ft) • 7059.94 *24095. 34 • 1413. 80 
* C & E Loss (ft) 0.00 *Cum SA (acres) * 2035.77 * 2539.81 * 671.35 
~**** * ****************1l*********************** * ********1:*************************************** 

Note: Mul tiple critical de pths were fo und at th i s l ocat i on. The critical depth wi th t he lowest, val i d , 
water s urface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
*********************************************** ******************** **************************** 
• E. G. Elev (ft) * 1022.46 • Element Left OB • Chan ne l * Ri ght OB * 
• vel Head (ft) 1.08 * Wt. n- val. 0 . 032 
• w.s. El ev (ft) * 1021.38 *Reach Len. (ft) 500.00 • 476.54 525.00 
• Cri t w. s. (ft) • 1017.86 • Flow Area (sq ft) *19884.46 * 
• E. G. s l ope (ft/ft) •0.001731 • Area (sq ft) *19884.46 • 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *166000.00 

• ~~~ ~~~~~ ~ms) * mu~ : !~~-w~~~~ ~ms) • 
217~J~ : 

*Max Chl Dpt h (ft) 13.78 • Hydr. Depth (ft) 9.16 * 
* Conv. Total (cfs) *3989798 . 0 * Conv. (cfs) *3989798.0 
• Length wtd . (ft) • 476.54 • wetted Pe r . (ft) • 2177.97 • 
• Mi n Ch El (ft) • 1007.60 • Shear ( l b/sq ft) 0.99 * 
• Al pha 1.00 • Stream Power (lb/ft s) • 8.24 
* Frctn Loss Cft) 0.88 *Cum vol ume (ac re-ft) * 1290.30 *24980.29 * 34 . 97 
* C & E LOSS (ft) * 0 . 00 *Cum SA (acres) 210.64 * 2544.80 * 6 . 81 
********************************************** ************************************************* 

Note: Mu l t i pl e critical dept hs were fou nd at t his l ocation. The critical depth wi th t he lowest, vali d, 
water su rface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 208.39 

Desc r ipt i on : 208.39 - FEMA Section T 
Stat i on El evation Data num"" 72 

Sta Elev . Sta El ev Sta El ev Sta El ev Sta El ev 
*** ******************************************** ********************************* 

18033.7 1024.2 18048.9 
18083.6 1026 . 5 18089 . 9 
18417.8 1035 . 8 18447 
18597. 1 1007 . 9 18699. 5 
18843.1 1015.2 18914.5 
19094.9 1009.1 19184. 7 
19411 .9 1013.9 19452.4 
19744.6 1015.5 19808.5 
20242 .7 1010. 5 20343.9 

20748.791020.435 20754 . 9 
21004.2 1019 21264 . 2 
21769.9 1021. 9 21817 . 5 
21894 . 1 1020 . 2 21908.6 
22082.6 1021.4 22098.4 
22352.6 1025 . 6 22382 

1023.9 18052.4 1029.4 18060 . 9 
1022.5 18176. 1 102 1. 5 18253 . 5 
1022 . 618462.941020.436 18469.1 
1009.4 18760 .1 1011 .4 18779.9 
1016.3 18932.1 1009.7 19018.2 
1010.4 19213.8 1010 .9 19266. 1 
1014 . 4 19493 . 3 1016. 2 19593.6 
1013 . 7 19910. 3 1013. 1 20054 

1010 20449.6 1010. 3 20484. 4 
1022 . 4 20802.7 1021. 3 20917 . 8 
1022.8 21271.1 1021.2 21710.3 
1020.2 21841. 4 1017 . 4 21869 . 1 
1017 . 2 21928.1 1016.5 21932.5 
1024.6 22134 1025 . 4 22198 
1025.9 

1031 . 1 18078.5 
102 1. 3 18379.7 
1019 . 6 18494.4 

1010 18820. 5 
1006. 1 19063.1 
1013 . 3 19343. 9 
1015.6 19647. 5 
1012.2 20156. 8 
1010. 8 20718. 2 

1022 20992. 6 
1019 21734.9 

1018 . 9 21889.9 
1018 . 5 22018. 7 
1023 . 8 22317.1 

1028.7 
1022.4 
1010 . 7 
1010.6 
1005 . 6 
1014.9 
1014 . 8 
1011.7 
1010.6 

1024 
1021. 9 
1018 . 1 
1019 . 9 
102 3 . 6 

Man ni ng's n val ues num"" 
Sta n val sta n val Sta n val Sta n val Sta n val 

*********************************************** ********************************* 
18033 . 7 .043 18417.8 .043 18597.1 .032 20718.2 . 037 20754.9 . 037 

Bank Sta: Left Right Le ngt hs : Left c hannel Right Coeff Cont r . Ex pan . 
18462.9420748.79 505 512.19 480 . 1 . 3 

Ineffect i ve Flow num-= 
St a L Sta R Elev Permane nt 

18033.7 184 17 . 8 1030 F 
20754.9 22382 1030 F 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************************** 
* E.G. El ev (ft) * 1021.56 * El ement Left 08 * Channe l * Right 08 * 
• vel Head (ft) 1. 12 •wt. n-val . • 0 . 033 
• w. s. El ev (ft) • 1020.44 • Reach Len. (ft) 505.00 512.19 480.00 
• Crit w.s. (ft) * 1017.33 *Fl ow Area (sq ft) *19556.29 
*E .G. Sl ope (ft/ft) *0.002009 • Area (sq ft) 0.00 *19556.29 657.28 
• Q Total (cfs) *166000 . 00 • Fl ow (cfs) *166000.00 

• ~~~ ~~~~~ ~ms) : 29 1~:~~ : !~~-w~~~h ~ms) • m~:n . m . 2o 
* Max Chl Dpth (ft) 14.84 * Hyd r . Dept h (ft) 8.56 * 
• Conv. Total (cfs) •3703180.0 * Conv. (cfs) *3703180.0 
• Lengt h Wtd. (ft) • 512.19 *Wetted Pe r . (ft) * 2291.23 * 
• Mi n Ch El (ft) • 1005.60 *shear (lb/sq ft) • 1. 07 
• Al pha 1.00 * Stream Powe r ( l b/ft s) • 9 . 09 * 
• Frct n Loss (ft) 0.98 *cum volume (acre-ft) * 7059 . 94 *23879 . 81 * 1409.84 
• C & E LOSS (ft) 0 . 03 *Cum SA ( acres) * 2035 . 77 * 2515 . 44 * 667.54 
********************************************** ************************************************* 

warn i ng: 
warni ng : 

Note: 
Note: 

Divided f l ow computed f or t hi s cross- secti on . 
The e nergy l oss was greate r t han 1.0 ft (0.3 m). betwee n the curre nt and previ ous cross 
sect i on . Th is may i ndi cate th e need for addi tional cross sections . 
Manning's n val ues were compos ited to a si ngl e valu e in t he mai n channel. 
Mul tiple critical dept hs were fou nd at thi s l ocation . The cri t i cal depth wi th t he l owest, val i d, 
water s urface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************** ************************************************ 
* E.G. El ev ( f t) 
• Vel Head (ft) 

• 1021.58 
1.11 

* El ement 
* wt. n-val. 

Left OB * 
* 
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Chan ne l * Right OS * 
0.033 



oup 1 i cateEffective 
• w. s . Elev (ft) • 1020.47 • Reach Len. (ft) • 505 .00 • 512.19 • 480 . 00 
• Cri t w.s . (ft) • 1017 . 33 • Flow Area (sq ft) *19622 . 28 
* E.G. Slope (ft/ ft) *0.001987 • Area (sq ft) *19622.28 
• Q Total (cfs) *166000 . 00 • Fl ow (cfs) *166000.00 
• Top width (ft) • 2285.85 • Top width (ft) • 2285.85 

Ve l Total (ft/s ) 8.46 • Avg. vel. (ft/s) • 8.46 • 
• Max Chl Dpth (ft) 14.87 * Hydr . Depth (ft) 8.58 * 
• Conv. Total (cfs) *3723944.0 • Conv . (cfs) *3723 944.0 
• Le ngth wtd. (ft) • 512 .19 • Wetted Per . (ft) • 2291. 29 • 
• Min Ch El (ft) • 1005 .60 • Shear (lb/sq ft) 1.06 
• Alpha 1.00 • St r eam Powe r (lb/ft s) • 8.99 
• Frctn Loss (ft) 0. 96 • Cum volume (acre- ft) • 1290 . 30 *24 764 .19 34 . 97 
* C & E LOSS (ft) 0.03 *Cum SA (acres) 210 . 64 * 2520.42 * 6.81 
******** **** 1t**** 1t*** ****** **********'* ****** ** ****** *'ir*1t1t*1t****** ** ****** ** ************** ****** 

Note: Manning's n values were compos ited to a s ingle value in the main channel. 
Multiple critical dept hs we re found at thi s location . The criti cal dept h with the lowes t , valid, 
water s urface was us ed. 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

I NPlJT 
Desc ription: 208.29 

RS: 208 . 29 

Station El evation Data num= 71 
Sta Elev Sta Elev Sta El ev Sta Elev Sta Elev 

********************************************1t************** ********************* 
17002.6 1020.8 17033 .1 1020 . 7 17130 1020 .6 17223 . 7 1020.7 17316 . 5 1020.8 

17410 1021 1744 3 .4 1021 17527.8 1021.3 17612 . 8 1021. 5 17700 1022 .8 
17725.5 1028.3 17746 1019 18278. 7 1023.8 18304 . 6 1033.9 18306.7 1033.7 
184 30. 1 1023. 3 18444.4 1021. 3 18480 1020.6 18525. 3 1021.4 18545 .4 1030 . 1 
18562.61019 .523 18580.2 1008. 7 1864 5. 9 1006.9 18729 .8 1008. 2 18813 . 6 1008 
18846.3 1006.7 18858. 5 1011.3 18964 1010.4 19046. 3 1010.7 19068 1009 . 9 
19095. 1 1004 . 7 19192.2 1007. 2 19204.4 1008 192 3 7. 6 1005 19274 . 3 1005.1 
19293.9 1010.7 19341.5 1011.4 19389.6 1015 19461.9 1012 .7 19548 . 6 1016 . 1 
19665.7 1014. 5 19730.4 1012. 3 19830.2 1012 .9 19905.4 1012.6 19969.1 1014 . 2 
20073.7 1013 .1 20194.6 1010.4 20258 .7 1012.5 20359.4 1011.5 20498 . 8 1009 . 7 
20566.1 1009. 2 2084 3 . 2 1010.4 20909. 3 1011. 220944 . 071019. 521 20944.4 1019.6 

20975 102 3 21021. 7 1024 21130. 5 1022 . 9 21208.2 1021.6 21306.6 1021.3 
2135 1. 8 1021.1 21367 1020 21795 1020 21802. 7 1023 .1 21891. 9 1019.9 
21966.6 1016.6 21987.4 1019 . 1 22088 . 4 1021 22160.2 1022 .7 22169.6 1026.3 

22197 1026 

Manning' s n values num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

****************************************** ****************** *************1t****** 
17002.6 .025 17725.5 . 043 18545.4 . 043 18645.9 . 032 20909 . 3 .037 

20975 .037 21987.4 . 025 

Bank Sta : Left Right Length s : Left Channe l Rim Coeff Contr. Ex pan. 
18562.620944 .07 490 501.01 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

17002.6 18545.4 1033 . 9 F 
21021.7 22 197 1033 . 9 F 

CROSS SECTION OUTPlJT Profile #PF#1 
*********************************1t****************1t******************************************** 
• E.G. Elev (ft) • 1020.55 • Element Left OB * Channe l • Right OB • 
• vel Head (ft) 1.03 • Wt . n-val. 0.033 
• w. s. El ev (ft ) • 1019.52 • Reach Len. (ft) 490 . 00 • 501.01 • 510.00 
• Crit w.s . (ft) • 1016 .25 • Flow Area (sq ft) *20401. 30 
• E.G. s lope (ft/ft) *0.001814 • Area ( s q ft) 15.45 *20401. 30 136. 21 * 
• Q Total (cfs) *166000 . 00 • Flow (cf s) *166000.00 
* Top Width (ft) * 2550.03 * Top Width (ft) 59. 14 * 2381.4 7 * 109.4 2 

vel Total (ft/s) 8.14 • Avg. vel . (ft/s) 8. 14 
* Max Chl Dpth (ft) 14 .82 * Hydr. Depth (ft) 8.57 
• Conv. Total (cfs ) *3897028.0 • Conv. (cfs) *3897028 . 0 
• Length wtd . (ft) 501.01 • Wetted Pe r. (ft) • 2388.32 
• Min Ch El (ft) • 1004.70 • Shea r (lb/sq ft) 0.97 
• Alpha 1.00 • St ream Power (lb/ ft s) • 7.87 
• Frct n Loss (ft) 0.84 • Cum Volume (acre - ft) • 7059 . 85 *23644.90 • 1405.47 
* C & E LOSS (ft) 0.05 * Cum SA (acres) * 2035 . 43 * 2488.00 663 . 46 
*************************************************** ********* *********************************** 

warning: Divided flow computed for thi s c ross-section . 
Note: Manning 's n values were composi t e d t o a si ngl e value in the main c hannel . 
Note: Multiple c riti cal de pth s were found at this l ocat ion. The cri t ical depth with the lowes t, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
******************************** ******************************** ******************************* 
• E.G . Elev (ft) • 1020 . 59 • El ement Left OB • Cha nnel • Right OB • 
• vel He ad (ft) 1.02 • Wt. n-val. 0.03 3 
• w. s . El ev (ft) • 1019 . 57 • Reach Le n. (ft) 490.00 501. 01 • 510.00 
• Crit w. s . (ft) • 1016.2 5 • Fl ow Area (sq ft) *20508.57 • 
• E.G. s lope (ft/ft) •o. 00178 3 • Area ( s q ft) *20508. 57 
• Q Tot al (cfs) *166000 .00 • Flow (cfs) *166000.00 · ~~~ *~~~~ ~ms) • 238~:6~ : ~e~.w~~~h ~~~~s) • 238~: 6~ : 
• Max Ch l Dpth (ft) 14 . 87 * Hyd r. Depth (ft) 8. 61 * 
• Conv. Total (cfs) *3931101.0 • Conv. (cfs) *3 931101.0 
• Length Wtd . (ft) 501.01 • Wetted Per. (ft) • 2388.41 * 
• Min Ch El (ft) • 1004.70 • Shea r (lb/sq ft) 0.96 
• Alpha 1.00 • Stream Power (lb/ ft s ) • 7.74 
• Frc t n Loss (ft) 0.82 *Cum Volume (acre - ft) • 1290.30 *24528.2 5 34.97 
* C & E LOS S (ft) * 0.05 *Cum SA (acres) 210 .64 * 2492.98 6.81 
********************** ****************************************** *************** **************** 

Note : 
Note : 

Manning' s n val ues were composited to a sing l e value i n the main c hannel . 
Multip l e critical dept hs were found at this location. The c riti cal de pth with the l owest, vali d, 
water s urface was used. 
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Dup l i cateEffect i ve 
CROSS SECTION 

RIVER: 
REACH: RS: 208 .19 

INPlJT 
Description : 208.19 
Sta tion Elevation Data num= 73 

Sta El ev Sta Elev Sta Elev Sta Elev Sta Elev 
1< * * * -t.: 1t 1: * * * * * * * * * * * * * * -tdddr * * 1t * * * * 1: * *******oft*** 1t * 1t * * * -1< * * * * * * 1t 1t * * * * * * * * 1t 1: * * * * * * * * * * 

16738.4 1022. 5 16814 . 9 1021.3 16821.2 1024.1 16826.8 1024.4 16846 1022.6 
16869. 2 1018.1 16892 .4 1020.2 17011.8 1018.9 17149.6 1018.8 17287.4 1019 
17387. 1 1019.5 17473.6 1019 .4 17580 . 5 1019.5 17670 1020.5 17703.3 1019.8 
17715.2 1023.4 17720.4 1019.5 18540.1 1019.5 18545.5 1021.5 18598.6 1019 .7 
18675.6 102018679.181018.788 18707 . 5 1009.2 18726.3 1010.8 18788 1007.7 
18875.7 1008.8 18927 . 6 1008.9 18995 . 2 1007.2 19040 1004.7 19071. 5 1004.8 

19117 1012.1 19221.7 1012 .6 19293 1010.3 19310.2 1006.5 19415. 1 1005.7 
194 33 1005.7 19473.9 1008. 3 19506. 7 1017.8 19594.5 1018 . 2 19623.8 1016. 2 

19711.7 1018.6 19793 1010.9 19904.1 1011.6 19997.4 1011.8 20089. 1 1012.4 
20178 .1 1013. 8 20250.4 1007. 3 20363 . 1 1007.4 20433.4 1005.7 20559.2 1006.9 
20626.2 1007 . 7 20641.6 1005.9 20704 . 7 1010 20807. 3 1012.1 20891.1 1011 
21007 . 8 1008 . 2 21027.6 1007.7 21114 .3 1011 21201.9 1010 . 7 21231.6 1010 

21232 1010.8 21278.3 1014.9 21343.21018.788 21348.4 1019.1 21818. 1 1019 . 2 
21871. 3 1019. 6 22068.3 1019.1 22125.4 1020 22187 1022. 1 22200.2 1026.3 
22310.7 1025.1 22415.4 1025 22486 1024.5 

Manning' s n Va 1 ues num= 
Sta n val Sta n val Sta n val sta n val Sta n val 

********************************************** * **1r****************************** 
16738.4 . 02 5 17715 .043 18675.6 .043 18707. 5 . 032 21348.4 .032 

sank siBd~n 21~!t~ Lengths: Left Channel Right Coeff Contr. Ex pan . 
550 514.57 505 . 1 . 3 

Ineffective Fl ow num= 
Sta L Sta R Elev Pe rman ent 

16738.4 18675.6 1024 F 
21348.4 22486 1024 F 

Profi l e #PF#l CROSS SECTION OUTPUT 
*********************************************************************************************** 
* E.G. Elev (ft) • 1019.66 * El ement Left OB * Channe l * Right OB * 
* vel Head (ft) 0.87 * Wt . n- Val. 0.032 
* w.s. Elev (ft) • 1018.79 * Reach Len. (ft) 550 . 00 . 514.57 505.00 
* Crit w.s . (ft) • 1014.91 • Flow Area (sq ft) •22 151. 56 . 
• E. G. Slope (ft/ft) •a. ool564 • Area (sq ft) 3. 85 •22151. 56 . 0.00 
• Q Total (cfs) *166000. 00 • Fl ow (cfs) *166000 . 00 
* To~ Width ( ft) • 2675 . 20 * Top Width (ft) 11.17 • 2664 . 02 . 0.02 

ve Total (ft/s) 7.49 * Avg. Vel. (ft/s) 7 . 49 . 
• Max Ch l Dpth (ft) 14.09 • Hydr. Depth (ft) 8. 32 
• Conv . Total (cfs) •4197702 . 0 • Conv. (cfs) •4 197702 .0 
• Length wtd . (ft) 514. 57 * Wetted Per. (ft) • 2670 . 29 . 
* Min Ch El (ft) . 1004.70 • Shea r (lb/sq ft) 0 . 81 . 
: Alpha 1.00 • Stream Power (l b/ft s) . 6 . 07 

Frctn LOSS (ft) 0 . 81 * Cum Vol ume (acre-ft.) • 7059 . 74 •23400.18 . 1404.67 
0 . 02 • 2035.03 • 2458.98 662.82 * C & E LOSS (ft) * c um SA (acres) 

*********************************************************************************************** 

Wa rning: Di vided f l ow computed for t his cross-section . 
Note: Mann i ng ' s n values were composited to a s ingl e value in the main channe l. 
Note: Multiple critical depths were found at th i s location. The crit i cal depth with t he l owest, valid, 

water su rface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
* * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * 
• E.G. Elev (ft) • 1019.71 • Element Left OB • Channel • Right OB • 
• Vel Head (ft) 0.86 • Wt. n- val . 0.032 
• W. S. El ev (ft) • 1018.85 • Reach Le n. (ft) 550.00 • 514.57 505 . 00 
• Crit w.s. (ft) • 1014 . 91 • Flow Area (sq ft) •22325.38 
• E.G. Sl ope (ft/ft) *0.001524 • Area (sq ft) •22325.38 
• Q Total (cfs) • 166000. 00 • Fl ow (cfs) • 166000. 00 

• ~~~ ~~~~~ ~ms) • 266;: ~~ : !~g. w~~fh ~ms) • 266u~ • 
• Max Chl Dpth (ft) 14.15 • Hydr . . Dept h (ft) 8.38 
• Conv. Total (cfs) •4252565 . 0 • Conv . (cfs) •4252565 . 0 
• Le ngth wtd. (ft) 514.57 • wetted Per . (ft) • 2670 .42 • 
• Mi n Ch El (ft) • 1004.70 • Shear (lb/sq ft) 0.80 
• Alpha 1.00 • Stream Power (lb/ft s) • 5 . 91 • 
• Frctn Loss (ft) 0.78 • c um volume (acre-ft) • 1290.30 *24281.92 • 34.97 
• C & E LOSS (ft) 0.02 • Cum SA (acres) 210.64 • 2463.97 6.81 
*********************************************************************************************** 

Note: 
Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPlJT 
Desc r i ption: 208 .1 

RS: 208.1 

Station El evation Data num= 69 
Sta Elev Sta El ev Sta El ev Sta Elev Sta Elev 

***** ******** ** ********** * ** *** ** ******** * **** ** **** ** ** ** ** * * **** **** ** ******** 
16819.7 1020 16911.7 1020 16920.8 1021.8 17013.5 1018 . 3 17181.5 1017.7 
17278.5 1017 .9 17421.8 1018.4 175 30.4 1018.9 17672 . 5 1019 17700.9 1021.1 

17741 1041.2 1778 5. 3 1019.8 17794 . 9 1019.4 18660.8 1020.4 18677 . 2 1019 
18756 . 4 1019.4 18786.9 1024.5 18805.9 1022.218822. 3 71018.025 18827 . 2 1016.8 
18834.8 1016.8 18846 1012 18862. 1 1009 . 8 18895 . 6 1011.5 18990 . 9 1008.1 
19103.9 1008. 1 19211 . 4 1009.5 19294.1 1007 19344.4 1005.3 19402 . 2 1005.6 
19441.1 1001.9 19492.5 1001.4 19507.6 1005.4 19538.7 1004.2 19589 . 1 1004.9 
19611.9 1009 .1 19719. 5 1009.4 19730.1 1011.2 19842.8 1011.2 19883 . 7 1010.5 
19981.4 1014 20076.5 1014 20186.6 lOll. 8 20200.6 1004 . 4 20293.1 1005.3 
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Dup l i cateEffect ive 
204 40 1005. 6 20518.6 1005 . 6 20579.1 1016 20684. 7 1017 . 1 20777. 7 1016.5 

20898.9 1016 . 6 20918.1 1016 . 7 20993 1011 . 1 21084. 2 1010.3 21202.2 1009.9 
21318.2 1011. 4 21438.8 1010.4 21535.9 1009 21597 . 7 1011 . 1 21698.8 1010.3 
21706 . 3 1012.821767.181018.025 21783.2 1019.4 21878. 3 1019.5 21970.4 1019.6 
22184.8 1019.5 22249.1 1022.6 22375.9 1023. 7 22460 1023.8 

Manning' s n val ues num= 
Sta n val Sta n val Sta n val Sta n Val Sta n val 

** ***** ** *** ** * *** * * ** *** * ** *** ** ****** * ** *** ** ** ****** **** ** *** ** ** **** ** * *** ** 
16819.7 .025 17741 .043 18786.9 .043 18805.9 .032 21783 . 2 . 032 

Bank Sta: Left Right Lengths: Left channel Right Coeff Contr. Expan. 
18822 .372 1767 . 18 640 558 . 37 480 . 1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

16819. 7 18786.9 1030 F 
21783. 2 22460 1030 F 

CROSS SECTION OUTPUT Profile #PF#1 
******************************************************************************************* **** 
* E.G. Elev (ft) * 1018.84 * El ement Le ft OB * Channel * Right OB * 
* vel Head (ft) 0.81 * Wt. n-val . 0.032 
* w.s . Elev (ft) * 1018 . 03 • Reach Len. (ft) 640 . 00 • 558.37 480.00 
* Crit w.s. (ft) * 1014 . 27 * Flow Area (sq ft) *22976.38 
*E.G . Slope (ft/ft) *0.001569 *Area (sq ft) 39 . 06 *22976.38 0.00 
* Q Total (cfs) *166000 . 00 * Flow (cfs) *166000.00 

* 0~~ *~~~~ ~ms) * 316u~ : :~~. w~~~h ~~~~s) 224 . 36 : 294~: n 
* Max Chl Dpth (ft) 16.63 * Hydr. Depth (ft) 7.80 * 
* conv. Total (cfs) *4190911.0 * Conv. (cfs) *4 190911 . 0 
• Length wtd . (ft) 558.37 *Wetted Per. (ft) * 2951.27 
* Min ch El (ft) • 1001.40 • Shear (lb/sq ft) 0. 76 * 
• Alpha 1.00 *St ream Power (lb/ft s) • 5.51 • 
* Frctn Loss (ft) 0.95 *Cum vol ume (acre-ft) * 7059.47 *23133 . 64 * 1404.67 

:*~*~*~.~~!!*£!~1*************2~2***:*~~~ ... ;!.$:~~~!2 ..... ******:*~2~~~~! .• :.~!~~~~~ •• : .... ~~~~~~ ....... 
warning: Divided f l ow computed for this cross-section . 
Note: Multiple critical depths we re found at this l ocation. The c ritical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
*********************************************************************************************** 
• E.G . El ev (ft) * 1018.91 *Element Left OB • Channel *Right OB * 
• vel Head (ft) 0.79 *Wt. n- val. 0.032 
* w. s. El ev (ft) * 1018.12 • Reach Len. (ft) 640.00 558 . 37 480:00 
• Crit w.s . (ft) * 1014.27 • Flow Area (sq ft) *23258 . 76 
* E.G. Slope (ft/ft) *0 . 001506 *Area (sq ft) *23258 . 76 
* Q Total (cfs) *166000.00 * Flow (cfs) *166000.00 

• 0~~ *~~~~ ~ms) • 294~:U : :~~-w~~~ ~ ~~~~s) : 294jJ~ 
* Max Ch l Dpth (ft) 16. 72 * Hydr. Dept h (ft) 7 . 90 
* Conv. Total (cfs) *4276917 .0 * Conv. (cfs) *4276917 .0 
*Length wtd. (ft) 558.37 • Wetted Per. (ft) • 2951.47 * 
* Mi n Ch El (ft) * 1001.40 • Shear (lb/sq ft) 0 . 74 
*Alpha 1.00 • St ream Power (lb/ft s) * 5 . 29 
• Frctn Loss (ft) 0. 91 • Cum vol ume (acre-ft) * 1290 . 30 *24012. 68 34.97 
* C & E LOSS (ft) 0.01 *Cum SA (acres) 210 . 64 * 2430.84 6 . 81 
*********************************************************************************************** 

Note: Mu l tipl e critical depths were found at this l ocation . The c ritical dept h with the lowest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER : 
REACH: RS: 207 . 99 

INPUT 
Desc ription: 207 . 99 

Left and Right Cha nnel Bank Stations Interpol a ted 
Station El evation Data num== 98 

Sta Elev Sta Elev Sta El ev Sta Elev Sta Elev 
*********************************************** ********************************* 

17809.3 1018 . 5 17815. 5 1018 . 4 17825.2 1016.2 17906.9 1016.7 18020.3 1016.6 
18102 . 9 1017. 1 18116 .8 1017.8 18121.1 1019.2 18156 1021.3 18162.3 1018. 5 
18168.8 1017.5 18272.9 1016.7 18288.2 1016.8 18385.1 1017 18430.3 1017.1 
18440.8 1018.3 18447.7 1016.2 18501.8 1016.4 18510.3 1018 18514.6 1015. 5 
18538.2 1015.7 18541. 7 1014.1 18552.7 1006.7 18579.2 1006 .9 18660.4 1004. 5 
18672 .2 1007.9 18695.7 1012 . 5 18709 . 9 1013.9 18790.3 1015.9 18865 .8 1016.8 

1023.5 18901.5 1024.9 18919.6 1017 . 9 18933.3 1017 .3 19008 1016 . 5 18884.7 
19025 . 7 1016. 3 19034.2 1018.6 19040.9 1016 .9 19083.8 1019 . 819093.031016.923 
19108.5 1012. 1 19169.3 1009 19252 1007.4 19308 1009 19330 . 7 
19355 . 3 1004.7 19441.2 1004 . 1 19496.6 1000.7 19571.6 999.9 19628 . 3 
19657 . 1 1004 . 6 19679.9 1006.9 19709 1005. 7 19786. 5 1006 . 6 19863.9 
19926 . 2 1011 19969.4 1002 . 6 2004 3. 2 1002.9 20123.4 1004.2 20199.1 
20291.6 1005.7 20354 1006 . 7 20409. 8 1008.7 20448 . 4 1011.1 20498 . 1 

20579 1017 . 6 20660 . 5 1016. 3 20726. 3 1014.2 20743 . 2 1010.4 20801. 5 
20874.6 1015 . 4 20955.4 1016 21051.7 1015.4 21137 . 2 1014.3 21215.8 
21233.3 1012 . 4 21267 . 9 1009.1 21316.4 1007.5 21351.9 1005.2 21379 . 5 
21468.2 1009 . 5 21567 . 9 1011.4 21676.9 1011.6 21738 . 1 1010.6 21759 
21849.9 1013. 1 21881 1015.521934.421016.922 21967.4 1017.8 22054.7 
22077.8 1018 22085.6 1018.9 22160.9 1020.4 22188.5 1022.7 22281.8 
22357 . 5 1022 . 4 22442 1022.2 22476.6 1022 . 2 

Manning' s n Values num== 
sta n Val Sta n val Sta n val Sta n val 

**************************************************************** 
17809.3 . 043 19083.8 

Bank Sta: Left Right 
19093.0321934.42 

Ineffective Flow num= 
Sta L Sta R Elev 

. 043 19108 . 5 

Lengths: Left 
475 

1 
Permanent 

. 032 22085.6 

Channel Ri~g5 482. 29 

.032 

Coeff Cant r. 
. 1 
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1003.7 
1003.8 
1009.8 
1003.3 
1016.9 
1014.5 
1012.8 
1005.3 
1009.1 
1017 . 9 
1022 . 9 

Ex pan . 
. 3 
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• 

Dup l i cateEffecti ve 
17809. 3 19083.8 1021 

CROSS SECTION OUTPUT Profil e #PF#1 
* * * ** * * * * ** * * * * * * *******it*********************************************'************************* 
*E.G . El ev (ft:) • 1017.87 • El ement: Left OB * Cha nne l * Ri ght OB • 
*vel Head (ft) 0.95 * Wt. n-val. 0.032 
* w.s . El ev (ft) • 1016.92 * Reach Le n . (ft) 475.00 • 482 . 29 • 500 . 00 
* Cri t w.s . (ft ) • 1013.04 *Fl ow Area (sq f t) *21224 . 66 • 
• E.G . Sl ope (ft/ft) *0.001846 • Area (sq ft) * 1978.07 *21224.66 * 
* Q Tot:al (cfs) *166000.00 * Fl ow (cfs ) *166000.00 · ~~~ *~~~~ ~ms> : 355U~ : ~e~.w~~~h ~ms) 829.67 • 272U~ • 
* Max Chl Dpt h (ft) 17 . 02 * Hyd r . Dept h ( ft ) 7 . 80 * 
* Conv . Total (cfs) *3863648.0 * Conv . (cfs) *3863648 . 0 
* Lengt h wtd . (ft ) • 482.29 * Wet t ed Per. ( f t) * 2725 . 43 
* Mi n Ch El (ft) 999.90 * Shear ( l b/sq ft) 0. 90 • 

0 .00 

0 . 08 

* Al pha 1.00 • Stream Power (l b/ ft s ) * 7.02 
* Frctn Loss (ft) 0. 73 * Cum volume (ac re - ft) * 7044.65 *22850. 34 * 1404 . 67 
* C & E LOSS (ft) 0.08 *Cum SA (ac r es) * 2025.80 * 2389.54 662 . 82 
* * * ** * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * *** * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * ** * * * * * 
warning : Oi v i ded flow computed for t his cross-secti on. 
Note : Manning's n values were composited to a s ingl e val ue i n t.he mai n chan ne l . 
Note : Mul tip l e c ritical depths were fo und at t his l ocat i on. The critical depth wit h t he lowest, vali d, 

water su rface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
******************************************************************************* **************** 
* E.G. El ev (ft) • 1018.00 • El ement Lef t OB * Cha nne l • Ri ght OB * 
* vel Head (ft) 0 . 91 * Wt . n- va l . 0 . 032 
* w.s. El ev (ft:) * 1017.D8 • Reach Len. (ft:) 475.00 * 482.29 * 500 . 00 
* cri t W. S. ( f t) * 1013.04 * Flow Area (sq f t ) *21661. 21 * 
* E.G . Sl ope (ft/ft:) *0.001749 • Area (sq ft) *21661.21 * 
* Q Total (cfs) *166000.00 * Fl ow (cfs) *166000 . 00 
* vToep TW

0
idt:ath

1 
((fft:t /)s) * 2749.34 * Top width (ft) • 2749.34 

l 7.66 • Avg. Ve l. (ft:/s) 7.66 • 
* Max c hl Dpth (ft) 17. 18 * Hyd r . Dept h (ft) 7.88 • 
* Conv. Total (cfs) *3969111. 0 • Conv. (cfs) *3969111 . 0 
* Length wtd. (ft) • 482.29 • Wetted Pe r . (ft) * 2754.22 • 
* Min Ch El (ft) 999.90 • Shear ( l b/sq ft) 0.86 * 
* Alpha 1.00 • St:ream Power ( lb/ ft s) * 6.58 
* Frctn Loss (ft) 0. 68 • Cum volume (ac re-ft) * 1290. 30 *23 724. 78 34 .97 
* C & E LOSS (ft) 0 . 07 *Cum SA (ac r es) 210.64 * 2394.34 6 . 81 
* * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * *** * * * * * * * * * * ** * * * * * 
wa rning: Di v i ded f l ow computed fo r t his c ross -section . 
Note : Manni ng 's n values we re composited to a s ingl e value in t he main channe l . 
Note : Mu l tipl e c ritical de pt hs we re fo und at thi s l ocat i on . The c ri t i cal dept h with t he l owest , valid, 

wat e r s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

I NPUT 

RS: 207.9 

Desc ription: 207.9 - FEMA Secti on s 

Ri ght Channe l Bank Station I nte r pol ated 
St ati on Elevat ion Data num= 89 

Sta El ev St:a El ev Sta El ev Sta Elev Sta El ev 
* * * * * * * * * * * * * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * ** * * * 

18318.7 
18724.1 
18896.1 
19047.9 
19126.7 
19492.9 

19689 
19955.3 

20156 
2053 1. 5 
20680.6 
20822 . 1 
21082 . 2 
21259 . 2 
21598 . 5 
21872.6 

22 111 
22300 . 9 

101 5. 8 18394.8 1015.8 18463. 1 
1015 18761. 1 1014. 3 18777.9 

1016.3 18904.8 1019 . 7 18929.3 
1016 19059.8 1017 . 2 19066.9 

1007.1 19193.6 1007 . 4 19285 
1005 . 5 19566.8 1005. 1 19594 
1001. 1 19766 1000.8 19843.4 
1001. 9 20050.4 1001. 4 20071. 1 
1007 . 1 20190.3 1008 20289.9 
1011 .1 20544.8 1011.1 20560 .1 
1014 . 6 20727.2 1013.8 20735 . 8 
1012 . 5 20927.9 1011. 9 20963 
1013.7 21131. 1 1014 . 8 21213.2 
1007 . 2 21307.5 1008 . 3 21334.5 
1005 . 8 21681. 1 1006.9 21719.6 
1005 . 5 21939.8 1009 21972.8 
1005 . 922137.551016 . 374 22 143.7 

1021 22378.9 1020 . 5 22421.5 

1016. 2 18469. 7 
1016. 8 18795. 6 
1019. 8 18940.1 
1015 . 1 19104. 7 
1009.3 19371. 2 
1005 . 6 19624. 6 
1001. 2 19860 . 6 
1001. 6 20089 .1 
1007 . 9 20381. 4 
1011. 9 20586 .4 
1014. 5 20764 . 9 
1010 . 7 20994 . 1 
1014. 5 21238.4 

1010 21416.2 
1007.7 21776. 6 
1010. 5 22032. 5 
1018 . 8 22212. 8 
1020 . 6 22488. 9 

1018. 1 18472.9 
1016 . 9 18860.1 
1015.2 19033.5 

1016 19116.7 
1009 19445.7 

1005.2 19638 . 3 
1000.8 19947 . 8 
1003.2 20118 . 3 
1008.9 20427 . 9 
1015.8 20608.7 
1009.7 20788.6 
1008.3 21051. 7 
1013.9 21256.2 
1010.9 21507.7 
1006 . 7 21793.9 
1008.8 22046 . 3 
1020.7 22232.2 
1019.9 

1015 
1015.9 
1016.1 
1011 .7 
1007. 1 
1006.4 
1001. 8 
1004.3 
1010 .5 
1016.9 
1011 .6 
1014.1 
1007.6 
1009.2 
1004.3 
1006 . 6 
1021. 2 

Man ning's n Values num= 
Sta n val Sta n val Sta n val Sta n val 

*'* * ** * * * * ** * * * * * ** * * * * * * * * * * * ** * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * 
18318.7 . 043 19047.9 . 032 19104. 7 . 032 22 143.7 .032 

Bank Sta: Left Ri ght Le ngths: Left Channel Rim Coeff Contr. Ex pan . 
19104 . 722137. 55 505 509. 52 .1 . 3 

Ineffecti ve Fl ow num= 1 
Sta L Sta R El ev Permane nt 

18318 . 7 19059.8 1020 F 

CROSS SECTION OUT PUT Prof il e #P F#1 
************************ ************** ************************************* ************1t**1t**** 
* E. G. El ev (ft) 

vel Head (ft:) 
* W.S . Elev (ft) 
* Crit W.S. (ft) 
* E. G. Sl ope (ft/ ft) 
* Q Total (cfs) · ~~~ *~~~~ ~ms) 
* Max c hl Dpt h (ft) 
* Conv . Total (cfs) 
* Lengt h wtd. (ft) 

• 1017.07 
0.69 

• 1016.38 
* 1012.13 
*0 . 001248 
*166000. 00 
* 3677.94 

6.68 
15.58 

*4698084. 0 
* 509.50 

* El ement 
* Wt . n-val . 
* Reach Len . (ft) 
* Flow Area (sq f t ) 
* Area ( s q ft) 

• Fl ow (cfs) 
* Top wi dth (ft) 
* Avg. Vel . (ft/s) 
* Hyd r . Depth (ft) 

* Conv. (cfs) 
* Wetted Pe r. (ft) 

Left OB * Cha nn e l * Right OB * 
0.032 * 0.032 

505.00 • 509.52 585.00 
34 . 04 *24808 . 08 

621.56 *24808 . 08 0.00 
48.30 *165951. 70 

672 . 01 • 3005.92 
1. 42 * 6.69 * 
0.81 * 8.25 

1366.9 *4696717 .0 * 
42 . 31 * 3013.42 • 
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Dup l i cateEffe ctive 
• MinCh El (ft) * 1000 .80 • Shear (lb/sq ft) • 0.06 • 0 .64 
* Alpha 1.00 * Stream Power (lb/ft s) • 0.09 • 4.29 
* Frctn Loss (ft) 0 . 73 Cum Volume (acre-ft) • 7030 . 48 *22595.5 1 * 1404 . 67 
• C & E Loss (ft) 0 . 02 • Cum SA (acres) • 2017.61 • 2357 . 84 • 662.82 • 
**************************************** ******************************************************* 

Warni ng: Divided flow computed for this cross-section . 

~~~~~ ng : ~~i ti~i~s~~~~~~~l ~~~th~i :~~e h~~u~~ ~~ ~h~~n~~~a~i~~~ ca i~~ ~~it~~~ l cd~g~~e~i ~ht~~e 5 1~~:~~: val id, 
water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
************************************************************** ********************************* 
* E.G. Elev (ft) * 1017 . 24 * El ement Left OB * Cha nnel • Right OB • 
• vel Head (ft) 0.66 • Wt. n-Val. 0.03 2 
* W. S. Elev (ft) * 1016.58 * Reach Len . (ft) 505. 00 509.52 585.00 
* Crit W.S . (ft) * 1012.13 * Fl ow Area (sq ft) *2541 5. 12 
• E.G . Slope (ft /ft) *0 . 001158 • Area (sq ft) *25415.12 
* Q Total (cfs) *166000 . 00 • Flow (cfs) *166000 .00 . ~~~ *~~~~ m~s) • 301tH : !~~-w~~~h ~ms) : 301tH 
*Max Chl Dpth (ft) 15.78 * Hydr . Depth (ft) 8 .4 3 
* Conv . Total (cfs) *4877759.0 * Conv. (cfs) *4877 759. 0 
• Length Wtd. (ft) 509.52 * Wetted Per. (ft) * 3024.60 * 
• Min Ch El (ft) * 1000 . 80 • Shear ( lb/sq ft) 0.61 • 
• Alpha 1.00 • St r eam Power (lb/ft s) • 3.97 
* Frctn Loss (ft) 0 .68 *Cum volume (acre-ft) • 1290. 30 *23464 . 17 34 .97 
• C & E Loss (ft) 0.02 *Cum SA (acres) 210.64 • 2362 . 43 6.81 * 
*********************************************************************************************** 

Warning: Divided flow computed for this c ross - sec tion. 
Note: Multipl e c riti ca l dept hs were found at thi s l ocati on. The crit i cal depth with t he l owes t , valid, 

water s urface was used. 

CROSS SECTION 

RIVER: 
REACH: RS : 207 . 8 

INPUT 
Description: 207.8 

Right Channe l Bank Station Interpol ated 
Station El evation Data num= 73 

Sta El ev Sta Elev Sta El ev Sta El ev Sta Elev 
******************************************************************************** 

16720. 8 1015.6 16820 1018 16844. 2 1018. 7 16848 .8 1017 . 5 16856.8 1019 
16867.4 1017. 3 16875 . 2 1017.8 16895 1016. 2 16996.6 1015.8 17124 .1 1015. 3 
17221.3 1014. 7 17233.7 1014.6 17327.7 1014.3 17428 .5 1014.5 17461. 8 1014.4 

17509 1014 .7 17520 .5 1015.7 17546 . 1 1014 .2 18739 .7 1014 .2 18794.2 1014.4 
18801.9 1012 . 7 18900 .8 1014.4 18913 1018.5 18934.2 1018.4 18945 . 1 1013.9 
19039.6 1013. 5 19178. 5 1013.1 19235 1013.5 19249.5 1015 19270 . 9 1008.6 
19304.9 1007.2 19435.5 1007. 2 19520. 8 1006 . 1 195 59 . 8 1004 .3 19673 . 3 1005 . 3 
19780 . 3 1005. 6 19820.2 1000. 5 19919 . 9 1000.6 20045.1 1000 .2 20073 1001.1 
20160. 5 1002 . 9 20209 1001.4 20279 . 2 1004 . 6 20310 . 6 1008 . 1 20429.9 1009.7 
20529.9 1009. 3 205 71.6 1009 . 6 20646. 2 1007 20667. 3 1010.8 20787. 7 1013.1 
20898.5 1015. 2 20915 1015 . 8 20928.8 1011.5 21033 1009 .7 21101 1010.3 
21126 .1 1013. 2 21165 .5 1011. 3 21182.3 1008 .2 21287.6 1007.8 21332.6 1005. 8 
21365 . 6 1009 . 5 2145 6 .3 1009. 3 21581. 9 1009 21695. 3 1007.9 21776 . 1 1006.6 
21795 . 3 1002 . 4 2183 4 .5 999.1 21842.9 1003.521871. 221015 . 40 5 21881.2 1019.6 
21991.4 1019 . 8 22085.9 1019.5 22180 1020 .6 

num= 5 Manning 's n values 
Sta n Va l Sta n Va l Sta n val Sta n val Sta n val 

16720.8 . 025 17 520 . 5 

Ba nk Sta: Left Right 
19249 . 521871.22 

Ineffecti ve Flow num= 
Sta L Sta R El ev 

16720.8 18913 1019 
21881. 2 22 180 1019 

.043 19039.6 .032 19249 . 5 

Le ngths : Left Channe l 

Permane nt 
F 
F 

495 494 . 8 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

. 032 21881. 2 

Coeff Cont r . 
.1 

.032 

Ex pan . 
. 3 

• E.G. El ev (ft) * 1016 .32 * El ement Left OB * Cha nne l • Right OB • 
• vel Hea d (ft) 0.91 * Wt. n- val . 0.034 0 . 032 
• w. s. El ev ( ft) • 1015.41 * Reach Len . (ft) 495.00 494.80 505 . 00 
* Crit w.s. (ft) • 1011 .92 • Flow Area (sq ft) 593 . 22 *21376.93 
* E. G. s l ope (ft/ft) *0 . 001667 • Area (sq ft) • 2627 .09 *21376 . 93 0 . 00 
• Q Tota l (cfs) *166000 .00 • Flow (cfs) • 1635.28 *164364 . 70 . ~~~ *~~~~ ~ms) • 471~:~~ : !~~ - w~~~h m~s) : 210n~ : 260n~ 
* Max Chl Dpt h (ft) 16 . 31 * Hydr. Depth (ft) 1.93 8 . 19 
* Conv. Tota l (cfs) *4065865.0 • Conv . (cfs) • 40053.1 *4025812.0 * 
* Le ngth wtd. (ft) 494 . 80 • Wetted Per. (ft) 308.44 * 2617 .28 
• Minch El (ft) 999 . 10 • Shear (lb/s q ft) 0.20 * 0.85 
*Alpha 1.03 • Stream Power (lb/ft s) * 0.55 6.54 
* Frctn Loss (ft ) 0.88 *Cum vo lume (acre-ft) * 7011.65 *22325.40 * 1404.67 

:*~*~*~*~~~~*~!~2*************2;.2~**:*~~~*~!*~~~:;~1*********:*~22~;.~2**:*~~~~.22**:**~~~,;~~*** 
warning : Divided f l ow computed for this c ross-section. 
Note: Multiple critical depths were found at thi s l ocation. The critical dept h with the l owest, valid, 

water s urface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
* E.G. Elev (ft) 
* vel Hea d (ft) 
* w.s. El ev (ft) 
* Crit w. s . (ft) 
* E.G. Sl ope (ft/ft) 
• Q Tota l (cfs) 

• 1016. 54 
0.88 

• 1015.66 
• 1011 .92 
• o . oo1 544 
*166000 . 00 

* El ement 
* Wt. n- Val . 
• Reac h Len . (ft) 
* Fl ow Area (sq ft) 
• Area (sq ft) 
* Flow (cfs) 

Left OB * Channel * Right OB * 
0.032 

495.00 494.80 505.00 
*22032. 87 
*22032. 87 

*166000. 00 * 
Page 78 



• 

• 

• 

Dup 1 i cateEffecti ve 
• Top width (ft) • 2617.43 • Top width (ft) • • 2617.43 

ve l Total (ft/s) • 7 . 53 • Avg. vel . (ft/s) • 7.53 
*Max Ch l Dpth (ft) 16.56 * Hydr . Dept h (ft) 8.42 
• Conv. Total (cfs) *4224476.0 • Conv. (cfs) *4224476.0 • 
• Length Wtd. (ft) • 494.80 • wetted Per. (ft) ~- • 2625.95 • 
• Min c h El (ft) 999.10 • Shear ( l b/sq ft) 0.81 • 
• Al pha 1.00 • Stream Power (lb/ft s) • 6.09 
• Frctn Loss (ft) 0 . 85 • Cum volume (acre-ft) • 1290.30 *23186 . 67 34 . 97 
* C & E LOSS (ft) 0 . 02 *Cum SA (ac r es) 210.64 * 2329.48 6.81 * 
* * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * ** * ** * * * ** * * * * * ** * * * 1r * * * * * * * * * * ** * * * * * * * * ** * * * * * * * * * * * * * * * * * * 

Warning: Divided flow computed for t hi s c ross-section. 
Note: Multipl e crit i cal dept hs we re fou nd at this l ocat i on. The cri t i cal depth wi t h t he lowest, val id , 

water s urface was used . 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description : 207.71 

RS: 207 . 71 

Right Channe 1 Bank Stat i on I nterpo 1 a ted 
Station El evation Data num= 69 

Sta Elev Sta El ev Sta Elev Sta El ev Sta El ev 
* * * ** * * * * *** * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * ** * * * * * ** * * ** ** * * * * * * * * * * 
16626.2 
16740.2 
17153 . 4 

17545 
18826 . 3 
18965 . 2 

19360 
19626 

20033.4 
20449 

20781. 1 
21251.6 
21652.1 
21889.9 

1015 . 3 16668 .1 
1016.3 16747.5 
1014.4 17242. 5 

1013 17556.4 
1012.5 18837.7 
1012.7 18981.8 
1012.7 19373.3 
1005.9 19656.3 
1000.7 20147.9 

1011 20553.3 
1011.2 20925.4 
1004.6 21350.8 

1006 21660. 7 
1018.1 21992.7 

1016.916690.7 1017.716699.2 
1017.3 16818. 1 1015 . 6 16927.6 
1014.4 17313.4 1014.7 17424.4 

1015 18768. 1 1013. 7 18795 
1011 18904 . 5 1010.8 18932.9 

1010 . 9 19105 . 3 1010 .4 19195.8 
1012.3 19388.1 1010.3 19485.7 

1007 19724.1 1004. 1 19825 
1000.3 20249 . 8 1001.7 20337.9 
1008. 9 20639 . 2 1006.4 20687.9 
1010 . 6 21010.9 . 1010 . 5 21099.7 
1006.6 21434.6 1006 21545. 1 
1004 .221704 . 111014 . 399 21725.4 
1019.3 22114. 5 1018.7 22157 

1016.4 16733.9 
1015.4 17021 
1012.2 17499 
1011.6 18818 . 9 
1017.1 18948. 7 
1010. 5 19272. 7 
1009.8 19579.6 
1001. 9 19865. 5 

1005 20425.2 
1004. 5 20738. 5 
1007.8 21189.9 
1002.4 21640.9 
1019.4 21784.6 
1018.7 

1017 . 7 
1015 . 3 

1011 
1011.4 
1016.5 
1010.8 
1007.5 
1001.1 
1009 . 8 
1010.7 
1007 . 3 
1004. 3 
1016.6 

Manning's n val ues num= 5 
Sta n val Sta n val Sta n val Sta n val Sta n val 

* * * ** * * * * 1d: * * * * * * * * * * * * * * * * * * ** * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
16626 . 2 .025 17556.4 . 043 18981. 8 . 032 19360 .032 21725.4 .032 

sank Sta: Left Right Le ngths: Left Channel Ri ght Coeff Contr. Ex pan. 
1936021704 .11 485 487 . 91 485 . 1 . 3 

I neffective Fl ow num= 
Sta L Sta R Elev Pe rmane nt 

16626.2 18932.9 1018 F 
21725.4 22157 1018 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*********************************************************************************************** 
: e~r· H~~r(m) • lOlu~ : ~~em~~~al. Lo:63~B • cgag3~ l • Rit6o8

8 • 
• w.s. Elev (ft) • 1014 . 41 • Reach Len. (ft) 485.00 487.91 • 485.00 
• Cr it w.s. (ft) • 1011 .60 • Fl ow Area (sq ft) • 1392.39 *19378.33 • 0.00 
• E.G . s l ope (ft/ft) *0.001884 • Ar ea (sq ft) • 2488.16 *19378.33 0.00 
• Q Total (cfs) *166000 . 00 • Fl ow (cfs) • 64 18 . 99 *159581.00 0.00 • 
*Top Widt h (ft) : 387

7
5 .. 

9
76

9 
*Top Widt h (ft) * 153 1. 62 * 2344. 11 * 0.03 

vel Total (ft/s) • Avg. vel . (ft/s) • 4.61 • 8 . 24 0.05 
* Max Chl Dpt h (ft) 14 . 11 * Hydr. Dept h (ft) 3.46 8 . 27 0.00 * 
• Conv . Total (cfs) *3823945.0 • Conv . (cfs) *147866.7 *3676079.0 0.0 • 
• Le ngt h Wtd. (ft) • 487 . 81 • wetted Per. (ft) • 402. 52 • 2346 . 83 • 0. 03 • 
• Mi n Ch El (ft) • 1000.30 • Shear ( l b/sq ft) 0.41 0.97 
• Alp ha 1. 03 • St ream Powe r ( l b/ft s) • 1.88 8.00 • 
• Frctn Loss (ft) 1.11 • Cum vol ume (acre -ft) • 6982.59 *22093 . 93 • 1404.67 
• c & E Loss (ft) 0.05 • Cum SA (acres) • 1980.83 • 2296.86 • 662 . 82 
*********************************************************************************************** 

warni ng: 
warning; 

Note : 

Divi ded f l ow computed fo r t his cross- s ect i on. 
The energy l oss was greater t han 1. 0 ft (0. 3 m). between t he cur rent and previous c ross 
section . Thi s may indi cate t he need fo r addi tional cross sect i ons. 
Mul tipl e c rit i cal depths were fo und at t his l ocat i on . The crit i cal depth with t he l owest, 
water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
**************************************************************************1r*1r*1r********'k*1r***** 
• E.G. Elev (ft) • 1015.67 • El ement Left DB • Cha nne l • Ri ght OB • 
• vel Head (ft) 1. 09 • Wt. n- val. 0.032 
• w.s . Elev (ft) • 1014.58 • Reach Len. (ft) 485.00 487 . 91 • 485.00 • 
• Cri t w. S . (ft) • 1011. 48 • Fl ow Area (sq ft) *19789. 24 
• E.G . Slope (ft/ft) *0 . 001904 • Area (sq ft) *19789.24 
• Q Total (cfs) *166000 . 00 • Fl ow (cfs) *166000.00 

• ~~~ ~~~~~ ims) • 
234U§ : :~~ . w~~f~ ims) • 

23 4U§ : 
*Max Chl Dpth (ft) 14.28 * Hydr. Dept h (ft) 8.44 
• Conv . Total (cfs) *3804678.0 • Conv. (cfs) *3804678 . 0 
• Lengt h wtd. (ft) 487.91 • Wetted Per. (ft) • 2348.90 • 
• Mi n Ch El (ft) • 1000.30 • Shear ( l b/sq ft) 1. 00 • 
• Al pha 1. 00 • St r eam Power ( l b/ft s) • 8.40 • 
• Frctn Loss (ft) 1.10 • Cum vol ume (acre-ft) • 1290.30 *22949. 14 • 34.97 
* C & E LOSS (ft) 0.05 *Cum SA (ac r es) 210.64 * 2301.30 * 6.81 * 
****************************************1r****************************************************** 

val i d , 

warning : The energy loss was greater than 1.0 ft (0.3 m). between t he curre nt and previous cross 
section . This may indi cate the need for addit i onal cross secti ons. 

Note : Mu l tipl e critical depths were found at this locat i on . The criti cal depth wi t h t he l owes t , valid, 
water surface was used . 

CROSS SECTION 
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Dup 1 i cateEffecti ve 

RIVER: 
REACH: RS : 207 . 62 

INPlJT 
Description: 207.62 

Right Chann e 1 Bank Station Interpo 1 a ted 
Station Elevat ion Data num= 85 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
*'**'***'**' **' ***************************************11<****************************** 
16251.6 1013 16315.4 1013 .5 16374.7 1014 . 7 16377.5 1015.5 16395.5 1014 . 6 
16421.5 1015 . 7 16422 1014.7 16556.1 1013.9 16632.1 1014 16716.9 1014 
16809.1 1014.3 16813. 5 1014.3 16896.9 1014.4 16907.1 1014.4 16991.8 1014 . 6 
17078.6 1013 . 2 17168 . 3 1009.6 17287 1010.1 17414 . 8 1010.3 17522 .4 1010 . 6 
17591.1 1013 . 4 17609.8 1011 . 4 17662 1012 . 1 17679. 1 1013.9 17688.4 1011.8 
17788 .8 1010.9 17868 . 6 1012. 4 17910.4 1011. 6 17996. 3 1008.9 18009.6 1010.7 
18035.1 1010.4 18045.1 1011.9 18138 .2 1012.6 18185.4 1012.3 18195 1014.2 
18263. 6 1011.9 18647.5 1012.1 18732 . 3 1011.6 18815.2 1006.9 18891.8 1011.1 
18961.7 1011 18978.7 1015.9 18991. 8 1016. 8 19005. 5 1010.9 19115.1 1011.1 
19173. 3 1010 . 9 19236.3 1009. 2 19351.7 1010.9 19441.1 1010.7 19518.1 1010.9 
19536.8 1005 . 8 195 51.7 1003.6 195 72 . 3 1011.7 19592.2 1007 19618.9 1009. 2 
19629.6 1005 . 5 19641.4 1008.719649 . 6 1006. 2 19667 . 1 1010.9 19710 . 7 1009 
19801.1 1007. 5 19885. 1 1000.9 20012 . 8 1000.7 202 10 .2 1000.2 20295 . 5 1002. 1 
20395. 7 1005 . 1 20429.1 1005. 7 20464.4 1011.5 20549. 3 1010.6 20664.2 1007.1 
207 56.4 1006 20844 . 7 1004. 1 20964. 8 1003.4 21097. 7 1002.5 21189 .6 1001.6 
21272.9 1002.2 21361.2 1003.4 21445.5 1003.8 21449 .7 1003.9214 72. 331012.741 

21484 1017.3 21597. 8 1018 21670.5 1017. 5 21682.6 1018.4 21786 1017 . 2 

Manning' s n va 1 ues num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

*******************1<*1<1<11<************************ * ************* ****************** 
16251.6 . 025 17591.1 . 043 19005.5 . 032 19518 . 1 .032 21484 . 03 2 

Bank Sta; Left Right Le ngths: Left channe l Right Coeff Contr . Ex pan . 
19518.121472 . 33 460 465 515 .1 . 3 

I neffective Flow num= 
Sta L Sta R Elev Permanent 

16251.6 18991.8 1018 .4 F 

CROSS SECTION OUTPUT Profil e #PF#l 
**************'*11<***************************************************'*********'*'**'*1<******1<****** * 
• E.G. Elev (ft) • 1014.28 • El ement Left OB • c ha nnel 
• Vel Head (ft) 1. 51 • Wt. n- Val . 0.032 0.03 2 • Ri 8~6o88 • 
• w. s . Elev (ft) • 1012 .76 • Reach Le n. (ft) 460.00 465.00 
• Crit W. S . (ft) • 1010 .44 * Flow Area (sq ft) * 1110.37 *16166 . 84 
*E .G. Sl ope (ft/ft) *0 . 002780 *Area ( sq ft) * 4019.42 *16166.84 
• Q Total (cfs) *166000.00 • Flow (cfs) • 4529.82 *1614 70 .20 

• ~~~ ~~~~~ ~~~~s) • 426Ui : :~~ - w~~~h ~ms) • 230~:3~ • 195~:~~ • 
*Max Ch l Dpth (ft) 12. 56 * Hydr. Depth (ft) 2.15 8.27 
• Conv. Total (cfs) *3 148584.0 • Conv. (cfs) • 85918 . 8 *3062665 .0 
• Lengt h wtd. (ft) 464.83 • we tted Pe r. (ft) 517.34 • 1961.92 • 
• Min c h El (ft) • 1000.20 • Shear (lb/sq ft) 0.37 • 1.43 

515.00 
0.00 
0.00 

0 . 00 
0.05 
0 . 12 
0.01 

0 .0 • 
0.06 

• Alpha 1.06 • St ream Power ( lb/ ft s) • 1.52 14 .28 
• Frctn Loss (ft) 0.92 • Cum volume (acre-ft) • 6946.36 *2 1894 . 86 • 1404 .67 
• c & E Loss (ft) 0.11 • Cum SA (acres) • 1959.45 • 2272.79 662 . 82 
******************'************************************************************'**'*************** 

warning: 
warning : 

Note: 

Divided flow computed for this cross-sect ion. 
The energy loss was greater than 1.0 ft (0. 3 m). between the current and previous cross 
section . This may indi cate the need for additional c ross sect i ons. 
Multiple critical depth s we re found at this l ocation. The critical dept h with t he lowest, 
water s urface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
***************'********11<****************************'**'********11<*****11<***11<*11<**11<***11<***11<******11<** 
• E.G. El ev (ft) * 1014.53 • Element Left OB • Cha nne l • Right OB • 
• vel Head (ft ) 1.55 • Wt . n-Val . 0 . 032 0 . 032 
• w. s. Elev (ft) • 1012.98 • Reach Len. (ft) 460.00 • 465.00 515. 00 
• Crit w.s . (ft) • 1010. 38 • Flow Area (sq ft) 16.70 *16585.98 
• E.G. Sl ope (ft/ft) *0.002696 • Area (sq ft) 16.70 *16585 . 98 
• Q Total (cfs) *166000 . 00 • Flow (cfs) 56.31 *165943.70 
• Tvoe p WT

0
idttahl ((fftt/)s) • 1962.23 • Top width (ft) 8.00 • 1954 .23 

l 10.00 • Avg. vel. (ft/s) 3.37 • 10.01 • 
* Max Chl Dpth (ft) 12. 78 * Hydr. Depth (ft) 2.09 * 8.49 
• Conv. Total (cfs) *3196970.0 • Conv. (cfs ) 1084 .5 *3195886.0 

Le ngth Wtd. (ft) 465.00 • We tted Per. (ft) 10.10 • 1962. 16 
• Min Ch El (ft) • 1000 .20 • Shear ( lb/sq ft) 0. 28 1.4 2 
• Alpha 1.00 *St ream Powe r (lb/ ft s) • 0 . 94 14. 24 
• Frctn Loss (ft) 0 .93 • cum volume (acre-ft) • 1290 . 21 *22745 . 42 34.97 
* C & E LOSS (ft) * 0.09 *Cum SA (acres) 210.60 * 2277 . 23 6.81 * 
**********'*******'****'***'********1<*****1<*******11<***1<**1<***************************************** 

valid, 

warning : The e nergy loss was greater t han 1.0 ft (0.3 m). betwee n the curre nt and previous c ross 
sec tion. Thi s may indi cat e t he need for add iti ona l c ross sect i ons. 

Note : Multipl e crit i cal depths were found at this l ocation . The crit ical de pth with the l owest, valid , 
water s urface was used. 

CROSS SECTION 

RIVER: 
REACH: RS : 207 . 53 

INPlJT 
Des c ription: 207.53 

Right Channe l Bank Station Interpol ated 
Station El evation Data num= 97 

Sta El ev Sta Elev Sta Elev Sta El ev Sta El ev 
**********1<***********1<***********************"'*****'*********11<11<11<1r1r1<************* 
16022.7 
16241.1 
16372 .5 
16638 . 5 

1011.1 1614 3 . 3 
1012.7 16266 . 4 
1014 . 1 16429 
1012.9 16738 . 7 

1011.7 16215.8 
1013. 7 16266. 5 
1014.9 164 32 . 3 
1012.6 16828. 5 

1011.5 16221.1 1014 .1 16232.7 1013 9 
1014.9 16268 .8 1013 . 2 16273.6 1014. 2 
1013 . 6 16526. 5 1013 16542.7 1012. 9 
1012 . 8 16854.4 1014 . 1 16891. 5 1014. 1 
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• 

• 

16896 . 5 1014.8 17034. 3 
17423 . 9 1010.117511.1 
17643.4 1009. 3 17724 
18155 . 9 1010.118267.1 
18611. 5 1010 18724.9 
18898 . 8 1008.9 18986.9 
19124 . 1 1011.5 19133.7 
19257.7 1010.819302.9 
19329 . 6 1007.9 19386.1 
19763. 2 1001.2 19791 
20190.1 1000. 3 20256.8 
20636.9 1000. 2 20732.4 
20933.9 1001.4 20947 

211751003 . 865 21269.1 
21407.7 1013.3 21446.9 
21754.4 1013.1 21798 

1011.1 17122 
1010.4 17604.5 

1010 17812. 5 
1010.5 18354.5 

1010 18789. 3 
1010 18999. 5 

1010.3 19137.2 
1009.2 19305.5 
1006.6 19502.9 

999 .1 19817 . 3 
1001.2 20303 . 8 
1000.1 20823 

1004 20965 
1009.8 21336 
1014.6 215 11 . 1 
1013.8 

1009 . 6 17238.3 
1010.7 17620.2 
1010 . 1 17954 
1010 .5 18454.3 
1010.5 18796.9 
1010.7 19027.1 
1008 .4 19148.2 
1008. 3 19314.2 
1006 .4 19603.8 
1000.3 19986.4 
999.8 20452.2 

1000. 7 20885 . 5 
1000.8 21002 . 6 
1012.1 21366 . 8 
1014.3 21572 . 1 

Dup l i cateEffective 
1009.7 17332.6 1009.9 
1013.7 17629. 7 1010 . 7 

1010 18065.4 1010.1 
1011.5 18527 . 2 1011. 5 
1011 .3 18812 . 1 1007.4 
1017 . 5 19046. 3 1011.3 
1008 . 1 19240.4 1009.9 
1008 . 5 19319 1010. 3 
1004 . 2 19684.4 1002.8 
1000.3 20057 1000. 3 

999.9 20549.1 1000.2 
1001. 5 20917.4 1004.8 
1002.6 21159.7 1002.9 
1015. 8 213 76. 8 1013 . 2 
1017.7 21609.7 1014 

Manning's n va 1 ues num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

*****************************1r************************************************** 
16022.7 . 025 17620.2 .043 19124.1 . 032 19502.9 . 032 21336 .032 

Bank Sta : Left Right Lengths : Left Channel Ri~g~ Coeff Cont r. Ex pan . 
19502.9 21175 231 227 . 1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

16022.7 19027 . 1 1015 F 
21175 21798 1015 F 

CROSS SECTION OUTPUT Profile #PF#1 
*"' * * * * * * * * * * * * * * ** * * * * ** * * * * * * * * * * * * * * * * * * ** * * ** * ** * * * * ** * * * * * * * * * * * *** * * * * ** * * * * "'* * * * * * * * * * * * * 
* E.G. Elev (ft) * 1013.25 * Element Left OB * Channel * Right OB * 
• vel Head (ft) 1.16 • Wt. n-val . 0.032 0.032 
• w.s. El ev (ft) * 1012.09 *Reach Len. (ft) 231.00 • 227.00 * 201.00 * 
• Cri t w.s . (ft) • 1008 . 07 • Fl ow Area (sq ft) • 1538. 28 *18159.09 
*E.G . Sl ope (ft/ft) *0.001487 • Area (sq ft) • 5537 . 93 *18159.09 *570.70 
* Q Tota l (cfs) *166000 .00 • Flow (cfs) • 6641.27 *159358. 70 

• ~~~ ~~~~~ ~ms) • 448~:}~ : reg_w0~fh ~~i~s) • 264~:j~ • 167u~ : 160.66 
* Max Chl Dpth (ft) 12.99 * Hydr. Depth (ft) 3.35 10.86 * 
• Conv . Total (cfs) *4305239.0 • Conv. (cfs) *172242.4 *4132996 . 0 
* Length Wtd. (ft) 227.08 • Wetted Per. (ft) 460.56 * 1673 . 42 
• Mi n Ch El (ft) 999 . 10 • Shear (lb/sq ft) 0. 31 • 1.01 * 
• Alpha 1.05 • Stream Power (lb/ft s) • 1.34 8.84 
• Frctn Loss (ft) 0 . 23 • Cum volume (acre - ft) • 6895.89 *21711.64 • 1401. 30 
• c & E Loss (ft) • 0 . 09 • Cum SA (acres) * 1933.29 • 2253.43 661.87 
*********tl:*********************************************************************************** ** 

Warning: Divided flow computed for this cross-secti on. 
warning: The cross - section end points had to be extended vertical ly fo r the computed water surface . 
Note: Multiple critical depths were found at this l ocation . The critical depth with t he lowest, val id, 

water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E.G. Elev (ft) * 1013.51 • Element Left DB • channel • Right OB • 
*vel Head (ft) 1.26 • Wt . n-val. 0.032 
• w.s. Elev (ft) • 1012.25 • Reach Len. (ft) 231.00 • 227.00 • 201.00 
• Crit w. s. (ft) • 1007.97 • Flow Area (sq ft) *18428.21 • 
• E.G. slope (ft/ft) *0.001553 • Area (sq ft) *18428.21 • 
• Q Total (cfs) *166000 .00 • Flow (cfs) *166000.00 

• ~~~ ~~~~~ ~ms) * 
167U~ : reg_w0~f~ ~~i~s) • 

167~:6~ : 
• Max thl Dpth (ft) 13.15 • Hydr. Depth (ft) 11.02 
• Conv. Total (cfs) *42 11741.0 * Conv. (cfs) *4211741.0 
• Length Wtd. (ft) 227.00 • Wetted Per. (ft) • 1687 . 66 • 
• Mi n Ch El (ft) 999.10 • Shear (lb/sq ft) 1.06 
• Alpha 1.00 • Stream Powe r ( l b/ft s) • 9.54 
• Frctn Loss (ft) 0. 23 • Cum volume (acre - ft) • 1290 . 12 *22558.54 34.97 
* C & E LOSS (ft) 0.13 *Cum SA (acres) 210.56 * 2257 . 87 6.81 
*********************************************************************************************** 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less t han 

0 . 7 or greater than 1. 4 . This may indicate the need for additional cross sections. 
Note : Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 207.49 

De scri ption: 207.49 - FEMA Sect ion R 
Station Elevation Data num= 55 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

16210 1013 .8 17338. 3 1010.47 18388.3 1010 .34 18888. 3 1010.64 18938.3 1011 
18988 . 3 1011. 5 19038 . 3 1012.3 19088. 3 1013.2 19138.3 1014.3 19188.3 1015.6 
19288 . 3 1018 .2 19388 . 3 1020.56 19455 1022 .05 19465. 2 1020.4 19465.3 1014.7 
19468.2 1013.7 19522.3 997.9 19560.3 997. 3 19564 . 3 997.3 19660.3 997 
19664.3 997 19760. 3 996.4 19764.3 996. 4 19860. 3 999.5 19864.3 999.5 
19960.3 997.4 19964 . 3 997. 4 20060. 3 994 . 6 20064. 3 994.6 20160.3 995 . 5 
20164 . 3 995. 5 20260 . 3 999. 6 20264. 3 999.6 20360 . 3 998.5 20364.3 998 . 5 
20460. 3 998. 9 204 64 . 3 998.9 20560 . 3 996.7 20564 . 3 996.7 20660.3 997 . 9 
20664 . 3 997.9 20760.3 998 20764.3 998 20860 . 3 999.9 20864.3 999.9 
20960.3 998 20964 . 3 998 21027.8 992.2 21056 . 5 1014. 7 21059.4 1014.7 
21059 . 5 1020.4 21080 1020.7 21115 1020 21280 1016 21875 1013 . 8 

Manning ' s n values num= 
Sta n val Sta n val Sta n val 

************************************************ 
16210 .032 19455 .032 21059.4 . 032 

Bank Sta: Left Right Lengths: Left Channel Coeff Contr. Ex pan. 
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19465 . 3 21059.4 
Ineffect ive Flow num:: 

Sta L Sta R Elev 
16210 19465 .3 1020 

21059.4 21875 1020 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

50 54 35 
Dup 1 i cateEffective 

.1 . 3 

**************************************************************:~!"******************************** 
*E .G. El ev (ft) * 1012.92 * Eleme nt Left DB* Channe l *Right OB * 
* vel Head (ft) 0.85 • Wt. n-val . 0.032 
* w.s. El ev (ft) * 1012.07 • Reach Len . (ft) 0 . 10 0 . 10 0 . 10 
• Crit w. s . (ft) * 1004.75 *Flow Area (sq ft) *22425.83 
* E.G. Slope (ft/ft) *0 . 000745 *Area (sq ft) * 3088.62 *22425.83 
* Q Total (cfs) *166000.00 * Flow (cfs) *166000.00 

* ~~~ *~~~~ ~ms) * 380~: ~b : :~~. w~~~ h ~ms) * 2228 . 30 * mub 
* Max Ch 1 Opth (ft) 19.87 * Hydr. Depth (ft) 14 . 20 
* Conv . Total (cfs) *6081966.0 * Conv. (cfs) *6081966.0 
• Lengt h Wtd. (ft) • 0 .10 *Wetted Per . (ft) • 1588.81 * 
*Mi n c h El (ft) 992.20 *shear (lb/sq ft) 0.66 
*Alpha 1.00 • St ream Power ( lb/ft s) * 4.86 
• Frctn Loss (ft) 0.00 • Cum volume (acre-ft) • 6873 . 02 *21605.90 • 1399 . 98 
* C & E LOSS (ft) 0.01 *Cum SA (acres) * 1920 . 36 * 2244.96 * 661.50 
***#*************************************************** **************************************** 
warni ng: Divided flow computed for thi s cross-section . 
Note: Multiple c ri tica l depths were fo und at t hi s l ocation . The cri tical dept h wit h the lowest, valid, 

e nergy was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
• E.G. Elev (ft) * 1013.15 * El ement Left OB • Channe l * Right OB * 
• vel Head (ft) 0 . 82 • Wt . n- va l . * 0.032 
• W.S . Elev (ft) * 1012.33 • Reach Len. (ft) 0 . 10 • 0.10 0 . 10 
• Cri t W. S. (ft) • 1004 .75 • Flow Area (sq ft) *22830 . 88 
• E.G. Sl ope (ft/ft ) *0.000702 * Area (sq ft) *22830 . 88 
• Q Total (cfs) *166000. 00 • Fl ow (cfs) *166000.00 . ~~~ *~~~~ ~~~~s) • 157u~ : :~~ . w~~~h ~ms) : mu~ 
* Max Ch l Dpth (ft) 20 . 13 * Hydr. Depth (ft) 14.46 
* Conv . Tota l (cfs) *6264807. 0 • Conv. (cfs) *6264807.0 
* Length Wtd. (ft) * 0.10 • wetted Per. (ft) • 1589.33 
• Min Ch El (ft) 992.20 • Shear ( lb/sq ft) 0.63 
• Alpha 1.00 *Stream Power ( lb/ft s) • 4.58 
• Frctn Loss (ft) • Cum vol ume (acre-ft) • 1290 .12 *22451.03 34.97 
* C & E LOSS (ft) *Cum SA (acres) 210 .56 * 2249 . 40 * 6.81 
*V**********1t****************************************************************1r1r1r1r1r1r************ 

Note: Multiple crit i cal depths were found at this l ocation. The criti cal depth wi t h the l owest, valid, 
e nergy was used . 

BRIDGE 

RIVER : 1 
REACH : 1 

INPUT 

RS: 207 . 485 

Description: 51st Avenue Bridge 
oi stance from upstream xs = . 1 
Deck/Roadway width 50. 71 
weir Coefficient 2. 6 
Upstream Deck/Roadway Coordinates 

num= 28 
Sta Hi Co rd La Cord Sta Hi Cord Lo Co rd Sta Hi Cord La Cord 

***** ******************************************************************* 
17338 .3 1010.47 1010.47 18388 . 3 1010 . 34 1010. 34 18888. 3 1010.64 1010.64 
18938. 3 1011 1011 18988. 3 1011. 5 1011. 5 19038. 3 1012.3 1012.3 
19088.3 1013 . 2 1013.2 19138. 3 1014. 3 1014. 3 19188. 3 1015.6 1015.6 
19288. 3 1018.2 1018 . 2 19388 . 3 1020.56 1020.56 19445 1022 .05 1020.2 
19560.3 1023 . 4 1017 . 77 19660.3 1025.18 1019 .47 19760. 3 1026 .58 1020.87 
19860.3 1027.68 1022 19960 . 3 1028.58 1022.87 20060 . 3 1029 . 28 1023.59 
20160.3 1029 . 68 1023 . 99 20260 .3 1029.78 1024 .09 20360 . 3 1029.68 1024 
20460 . 3 1029.28 1023 . 59 20560.3 1028.68 1023.01 20660 . 3 1027. 88 1022.21 
20760 . 3 1026 . 68 1021 20860. 3 1025.41 1019.67 20960.3 1023 . 68 1018.03 
21059.4 1020.6 1014.92 

Upstream Bridge Cross Sect ion Data 
Station El evation Data num= 55 

Sta Elev Sta El ev Sta El ev Sta Elev Sta El ev 
*********************************************************************** ** ******* 

16210 
18988. 3 
19288.3 
19468.2 
19664.3 
19960.3 
20164. 3 
20460.3 
20664. 3 
20960.3 
21059.5 

1013 . 8 17338.3 
1011. 5 19038.3 
1018 . 2 19388.3 
1013 . 7 19522.3 

997 19760.3 
997.4 19964. 3 
995.5 20260.3 
998.9 20464. 3 
997.9 20760.3 

998 20964.3 
1020. 4 21080 

1010.47 18388.3 
1012 . 3 19088. 3 

1020.56 19455 
997.9 19560.3 
996.4 19764.3 
997.4 20060 . 3 
999.6 20264.3 
998.9 20560 . 3 

998 20764.3 
998 21027.8 

1020.7 21115 

1010. 34 18888. 3 
1013 . 2 19138.3 

1022. OS 19465 .2 
997.3 19564.3 
996.4 19860.3 
994. 6 20064 . 3 
999.6 20360 . 3 
996 . 7 20564 . 3 

998 20860 . 3 
992.2 21056.5 

1020 21280 

Manning' s n values num= 3 
Sta n val Sta n val Sta n val 

************************************************ 
16210 .032 19455 

Bank Sti94~Sf~ 21~~t} 
Ineffective Fl ow num= 

Sta f. Sta R Elev 
16210 19465 . 3 1020 

21059.4 21875 1020 

.032 21059.4 

Coeff Contr . 
. 1 

Permanent 
F 
F 

Downst ream Dec k/Roadway Coordinates 

.032 

Expan . 
. 3 

1010.64 18938. 3 
1014.3 19188.3 
1020.4 19465.3 
997.3 19660 .3 
999. 5 19864 . 3 
994.6 20160.3 
998.5 20364.3 
996 . 7 20660.3 
999.9 20864. 3 

1014.7 21059 . 4 
1016 21875 

Page 82 

1011 
1015 . 6 
1014.7 

997 
999.5 
995.5 
998.5 
997.9 
999.9 

1014.7 
1013.8 



• 

• 

• 

Dup l i cateEffective 
num= 28 

Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
'* * * * * * * * * ** * * * * * ** * * * * ** * * * * * ** * * * * * * * * * * * * * * * * * * ** * * ** ** * * * * * * * * * * * ** * * 

17338.3 
18938.3 
19088 . 3 
19288 . 3 
19560.3 
19860.3 
20160.3 
20460.3 
20760.3 
21059.4 

1010.47 1010.47 18388.3 
1011 1011 18988.3 

1013.2 1013 . 2 19138.3 
1018.2 1018.2 19388 . 3 
1023 .4 1017. 77 19660. 3 

1027.68 1022 19960.3 
1029.68 1023.99 20260.3 
1029.28 1023. 59 20560.3 
1026.68 1021 20860.3 
1020.6 1014 . 92 

1010.34 1010. 34 18888. 3 
1011.5 1011.5 19038 . 3 
1014.3 1014. 3 19188. 3 

1020.56 1020 . 56 19445 
1025.18 1019.47 19760.3 
1028 .58 1022. 87 20060.3 
1029 . 78 1024.09 20360. 3 
1028.68 1023.01 20660.3 
1025 . 41 1019. 67 20960 . 3 

Downs tream Bridge cross Sect ion Data 
Stati on Elevation Data num= 55 

1010.64 1010.64 
1012 . 3 1012.3 
1015 .6 1015. 6 

1022 . 05 1020. 2 
1026. 58 1020 . 87 
1029 . 28 1023 . 59 
1029.68 1024 
1027.88 1022 .21 
1023. 68 1018.03 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * * * * * * * ** * * ** * * * * * * * ** * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * 

16210 1013.8 17338.3 1010.4 7 18388. 3 1010. 34 18888. 3 1010.64 18938 . 3 1011 
18988 .3 1011. 5 19038.3 1012 . 3 19088. 3 1013.2 19138.3 1014 .3 19188.3 1015 . 6 
19288. 3 1018. 2 19388.3 1020 .56 19455 1022.05 19465.2 1020. 4 19465 . 3 1014. 7 
19468 . 2 1013.7 19522.3 997 . 9 19560 . 3 997. 3 19564. 3 997.3 19660.3 997 
19664 . 3 997 19760 . 3 996.4 19764 . 3 996. 4 19860. 3 999.5 19864.3 999.5 
19960 . 3 997. 4 19964 . 3 997.4 20060 . 3 994 . 6 20064. 3 994.6 20160. 3 995.5 
20164 . 3 995. 5 20260.3 999.6 20264.3 999.6 20360.3 998.5 20364 .3 998.5 
20460.3 998.9 20464 . 3 998 .9 20560.3 996.7 20564.3 996. 7 20660 . 3 997.9 
20664.3 997 . 9 20760.3 998 20764.3 998 20860.3 999 . 9 20864. 3 999.9 
20960.3 998 20964.3 998 21027.8 992.2 21056 . 5 1014. 7 21059 . 4 1014.7 
21059. 5 1020.4 21080 1020 . 7 21115 1020 21280 1016 21875 1013.8 

Manning' s n val ues num= 
Sta n val Sta n val 

******* ** *** ********** *** *** **** 
16210 . 032 21059 . 4 . 032 

Bank S t~g4 ~s:~ 2 1~~~h~ Coeff Contr. Expan . 
. 1 . 3 

Ineffective Fl ow num= 
Sta L Sta R Elev Permanent 
16210 19465 .3 1020 F 

21059. 4 21875 1020 F 

Upstream Embankment side s 1 ope 
Downst ream Embankment side sl ope 
Maxi mum all owabl e s ubmergence for we ir 
El evat ion at which wei r flow begi ns 
Enerqy head used i n spi l l way de s ign 

horiz. to 1.0 ve rtical 
horiz . to 1.0 vertical 

~~~ ~ ~~~5 ~e!~~~e used in de s ign 

Number of Pi e rs 15 

Pier Data 
Pi e r Stat i on 
Upstream 

widt h 

Upst:ream~ 19562.3 
num:: 2 

El ev widt h El ev 

997. 3 1017. 8 
Downst ream num= 2 

Width Elev Width Elev 
* * * ** .. * * * ** * * * * * * * * * * * * * * * * * * * * * 

997.3 1017.8 

Pier Data 
Pier Station Upstream= 19662.3 
Ups t ream num= 2 

Width Elev Wi dth El ev 
* ** ********* ** ******** **** ** **** 

997 4 1019. 54 
Downstream num= 2 

width El ev Wi dth El ev 
****** ******* ** ********* ** *** *** 

Pier Data 
Pier Station 
Upstream 

width 

997 4 1019 . 54 

Ups tream= 19762 . 
num= 2 

El ev width Elev 

996 . 4 4 1020.94 
2 num= Downstream 

Wi dth Elev Width Elev 

996.4 4 1020.94 

Pier Data 
Pier Station 
Ups tream 

Upstream= 19862 . 3 
num= 2 

Width Elev Width Elev 

999.5 1022 
Downs tream num= 

widt h El ev widt h El ev 
************ ** ****** ****** * ***** 

999.5 1022 

Pi e r Data 
Pier St ation Upstream= 19962 . 3 
Upst ream num= 2 

width Elev Width El ev 

997.4 1022 . 9 
Downstream num= 2 

width Elev width El ev 
*** ****** *** ******** ***** * ** **** 

997 . 4 1022.9 

f l ow = . 95 
1010.34 

Broad Cr ested 

Down s tream= 19562 . 3 

Downst ream= 19662. 3 

Downstream= 19762.3 

Downstream= 19862 . 3 

Downstream= 19962 . 3 
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Pier Data 
Pier Station Upstream= 20062 . 3 
Ups tream num= 2 

widt h El ev width El ev 
** ***** ** ** ** ******** **** * *** *** 

994. 6 102 3 . 6 
Downs tream num= 2 

Width El ev Width El ev 
* **** * ******* ***** ** **** ** * **** * 

994.6 1023 . 6 

Pi er Data 
Pi e r Station Upstream= 20162.3 
Ups tream num= 2 

width El ev wi dth Elev 
* ** *** ** ******** *** *** **** ** *** * 

995. s 1024 
Down s tream num= 

width Elev wi dt h Elev 
* ** **** * **** ** ** ****** **** ****** 

995. s 1024 

Pier Data 
Pier Station Upstream= 20262.3 
Upst ream num:: 2 

width El ev widt h El ev 
** * **'~~'*'~~- '~~'*** * '~~'** i::** ** * i::1t1t * ** * *** 

999 . 6 1024.1 
Downs tream num"" 2 

width El ev wi dth El ev 
11'11' ***** ***** *'~~'******* * *** * * ** *** 

999 . 6 1024.1 

Pier Data 
Pier Stat ion Upstream= 20362 . 3 
Upstream num= 2 

widt h El ev wi dth El ev 
** ***** ** ** **** *** *** **** * * ** *** 

998 . 5 1024 
Downst ream num:: 

widt h El ev width El ev 
** ***** ** ** ************** * *** *** 

998 . 5 1024 

Pier Data 
Pi er Station Upstream= 20462.3 
up s tream num= 2 

Widt h El ev width El ev 
***** ** ** ** **** ********** ** ** *** 

998.9 1023 . 6 
Downs tream num= 2 

width El ev width El ev 
**** *** **** ** ** ***'~~'** *** * * * ** *** 

998 . 9 1023.6 

Pier Data 
Pi er Station ups tream= 20562 . 3 
Ups tream num= 2 

width Elev width El ev 
* ** ***** **** *"**** ** *** *** **** *** 

996.7 1023 
Downstream num= 

width El ev widt h El ev 
* ** ** * ** ****** ** *** *** **** ** **** 

996.7 1023 

Pi e r Data 
Pier Stat i on Upst ream= 20662.3 
Upstream num= 2 

widt h El ev wi dth Elev 
** *** * * ** **** ** *** ** **** ******* * 

997.9 1022 . 2 
Downst ream num= 2 

width Elev width Elev 
** ** *** ** ** **** *** ** **** *** ***** 

997.9 1022 .2 

Pie r Data 
Pie r Station Upstream= 20762 . 3 
Ups tream num= 2 

width Elev width El ev 
* ** ***** *** * ** ***** *** ******* ** * 

998 1021 
Downstream num= 

width Elev Width Elev 
** *** * ** * **** *** "********** ** *** * 

998 1021 

Pier Data 
Pier Stat i on 
Up stream 

Upst ream= 20862 . 3 
num= 2 

widt h El ev width El ev 
* ** **** **** ********* * **** * * ** ** * 

999.9 1019.7 
Downstream num= 2 

width El ev widt h Elev 
** *** * ******** ** *'*'* ** ***** ** 1t*** 

999.9 1019.7 

Pier Data 
Pier Station Upst ream= 20962 . 3 
Upst ream num= 2 

widt h El ev width El ev 
* **** ******* ** *********** * ****** 

998 1018 

Dup l i cateEffect ive 

Downst ream= 20062.3 

Downstream= 20162. 3 

Downs tream= 20262 . 3 

Down s tream= 20362.3 

Downs tream= 20462.3 

Down s tream= 20562.3 

Down stream= 20662 .3 

Downstream= 20762.3 

Downstream= 20862.3 

Downs tream= 20962 . 3 
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• 

• 

Downstream num= 
width El ev widt h El ev 

*** **** **** ** ****** ** **** ** ***** 
998 1018 

Number of Bri dge Coefficient Sets 

LOW Fl OW Methods and Data 
Energy 
Moment um Cd 1.2 
Yarnell KVal 1.05 

Selected Low Flow Methods Highest: Energy Answer 

High Flow Met hod 
Pressure and Weir flow 

Submerged I nl et Cd 
Submerged Inl et + Outlet Cd = 
Max LOW Cord 

Additional Bridge Parameters 

.8 

Dup l i cateEffective 

Add Friction compone nt to Momentum 
Add Weight component to Momentum 
c l ass B flow cri tical depth computations use crit i cal depth 

ins i de t he bri dge at t he upstream end 
cri teria to check for pressure f l ow= upst ream energy grade l i ne 

BRIDGE OUTPUT Profile #PF#1 
********************************************************************************************* 
* E.G. US. (ft) 1012 . 92 * El ement *Inside BR US *Ins ide BR DS * 
* W.S. US. (ft) 1012 . 07 * E.G. El ev (ft) * 1012 . 91 * 1012.86 
• Q Total (cfs) 166000 . 00 • w.s. Elev (ft) 1011.98 1011.92 
• Q Bridge (cfs) 166000 . 00 • Crit w.s. (ft:) 1004 . 93 1004.93 
• Q weir (cfs) Max chl Dpth (ft) 19 . 78 19 . 71 
*weir Sta Lft (ft) vel Tota l (ft/s) 7.75 7.78 
• weir Sta Rgt (ft:) • Fl ow Area (sq ft) 21426.50 * 21324.26 
*Weir s ubmerg • Froude # Ch l 0 . 36 • 0 . 37 
• weir Max Depth (ft) • Spec i f Fo r ce (cu ft) 194745.90 • 193498 . 40 
• Min El weir Fl ow (ft) 1014.71 • Hydr Depth (ft) 14. 11 • 14. 04 
*Mi n El Prs (ft) 1024 . 09 * W. P. Total (ft) 1957 . 41 * 1955 . 04 
• Delta EG (ft) 0 . 09 • Conv. Total (cf s) 4905047.0 • 4870028 . 0 
• Delta ws (ft) 0.11 • Top width (ft) 1518 . 95 1518 . 64 
• BR Ope n Area (sq ft) 35958 . 82 * Frctn Loss (ft) 0 . 06 • 0.00 
* BR Open Vel (ft/s) 7.78 * C & E LOSS (ft) 0 . 00 0 . 02 
• Coef of Q *Shea r Total ( lb/sq ft) • 0.78 0 . 79 
• Br Sel Met hod *Ene rgy onl y * Power Total ( l b/ft s) • 6 . 06 • 6.16 
********************************************************************************************* 

Note: Moment um answe r i s not valid i f t he wate r s urface i s above t he l ow chord or if t he re is weir 
f l ow . The mome nt:um answer has been dis re~a rded. 

Note: Mu ltiple crit i cal depths were fo und at th1 s 1 ocati on . The critical depth wi t h t he l owest , val id, 
energy was used . 

depths were fo und t his l ocation. crit i cal wit h l owest, valid , Note: Mul t 1ple c ritical at The dept h t he 
energy was used . 

BRIDGE OUT PUT Profil e #PF#2 
*********************************************** ********************************************** 

.errns i de BR us *Insi de BR DS * 
1013 . 11 * 1013 . 06 
1012 . 21 • 1012. 15 
1004 . 93 1004.93 

20.01 • 19.95 
7 . 62 7. 66 

21773 . 59 21676.71 
0 . 35 0.36 

199043.80 197835.10 
14 . 33 14.27 

1964.73 1962.26 
5025672.0 4992637.0 

1519 . 37 1518 . 87 

• E.G. US . (ft) 1013. 15 *El ement 
• W.S. US. (ft) 1012 . 33 *E.G. El ev (ft) 
• Q Total (cfs) 166000.00 • w. s. El ev (ft) 
• Q Bri dge (cfs) 166000.00 * Crit w.s. (ft) 
• Q weir (cfs) • Max Chl Dpt h (ft) 
• weir St a Lft (ft) • vel Total (ft/s) 
• wei r St a Rgt (ft) • Fl ow Area (s q ft) 
* wei r s ubme rg * Frau de # Ch 1 
• wei r Max Depth (ft) • Speci f Force (cu ft) 
* Mi n El We i r Fl ow (ft) 1020.81 • Hyd r Depth (ft) 
* Min El Prs (ft) 1024.09 * W. P. Total (ft) 
• Del ta EG (ft) 0. 10 * Conv . Total (cfs) 
*Delta ws (f t ) 0.11 *Top width (ft) 
• BR Ope n Area (sq ft) 35895.22 • Frct n Loss (ft) 
* BR Open Ve l (ft/S) 7. 66 * C & E LOSS (ft) 
• coef of Q • s hear Total (lb/sq ft) • 0. 75 0. 76 
* Br Se l Met hod Momentum * Power Total ( l b/ft s) * 5. 75 * 5 . 84 * 
********************************************************************************************* 

Note: Multiple c ritical dept hs were found at t his location . The crit i cal depth wi t h t he l owest, val i d, 
ene rgy was used . 
Mu l nple crit i cal dept hs we re fo und at t his locat i on . The crit i cal depth wi t h t he l owest, val i d , 
energy was used . 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 207.48 

RS : 207.48 

Station Elevation Data num= 55 
Sta Elev Sta Elev Sta El ev Sta El ev Sta El ev 

******************************************************************************** 
16210 1013.8 17338.3 1010.4 7 18388.3 1010 . 34 18888.3 1010 . 64 18938. 3 1011 

18988.3 1011. 5 19038. 3 1012. 3 19088.3 1013.2 19138.3 1014.3 19188. 3 1015.6 
19288 . 3 1018.2 19388.3 1020 . 56 19455 1022 . OS 19465 . 2 1020.4 19465.3 1014.7 
19468 . 2 1013.7 19522.3 997.9 19560 . 3 997. 3 19564 . 3 997.3 19660. 3 997 
19664 . 3 997 19760.3 996.4 19764 . 3 996.4 19860.3 999. 5 19864. 3 999.5 
19960 .3 997.4 19964.3 997.4 20060.3 994. 6 20064 . 3 994 . 6 20160. 3 995.5 
20164. 3 995. 5 20260.3 999.6 20264 . 3 999.6 20360 . 3 998.5 20364.3 998.5 
20460 . 3 998 . 9 20464 . 3 998.9 20560.3 996.7 20564.3 996.7 20660.3 997.9 
20664 . 3 997.9 20760.3 998 20764 . 3 998 20860 . 3 999.9 20864 . 3 999.9 
20960.3 998 20964.3 998 21027.8 992.2 21056 . 5 1014 .7 21059.4 1014.7 
21059. 5 1020.4 21080 1020.7 21115 1020 21280 1016 21875 1013.8 

Manni ng's n va 1 ues num= 
Sta n val Sta n val 

****** *** *** ** ** *** ** **** **** *** 
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16210 .032 21059.4 

Bank Sti~4 ~~f~ 21~~gh~ 
I neffect ive Flow num= 

Sta L Sta R El ev 
16210 19465.3 1020 

21059 . 4 2187 5 1020 

.032 

Le ngths: Left Channe l 
251 245. 54 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi l e #PF#l 

Rim 
Dup 1 i cateEffective 

coeff contr . 
.1 

Expan. 
. 3 

***************************************** ***************************************************1t** 
• E.G. El ev (ft) • 1012.83 • El ement Left OB • Channe l • Right OB * 
* Ve l Head (ft) 0.86 * Wt . n-val. 0 . 032 
• w. s. Elev ( ft ) • 1011.97 • Reach Le n . (ft) 251.00 245.54 316.00 • 
* Crit w.s. (ft) • 1004.75 • Fl ow Area (sq ft) *22259 . 18 
*E.G. Sl ope ( ft / ft) *0.000763 • Area (s q ft) * 2855.70 *22259.18 
* Q Tota l (cfs) *166000.00 * Flow (cfs) • *166000.00 
• Top width (ft) • 3764.82 • Top width (ft) • 2185.95 * 1578.88 

vel Total (ft/s) 7.46 • Avg. ve l. (ft/s) 7 . 46 * 
* Max Ch 1 Opth (ft) 19. 77 * Hydr. Depth (ft) 14.10 * 
• Conv. Total (cfs) *6008209 . 0 • Conv. (cfs) *6008209 .0 
• Length wtd. (ft ) 245.54 * Wetted Per. (ft) • 1588.27 • 
• Min Ch El (ft) 992.20 *Shear ( l b/sq ft ) 0.67 
• Alpha 1.00 *Stream Power ( lb/ft s) • 4.98 
• Frctn Loss (ft) 0. 29 • Cum volume (acre-ft) * 6872 . 91 *21579. 37 • 1399.98 
* C & E LOSS (ft ) 0.06 *Cum SA (acres) * 1920 . 28 * 2243.08 * 661.50 * 
1r1r********************:************************************************************************* 

warning: 
Warning: 

warning: 

Note: 

Divided f low compu ted for t hi s c ross-sec tion . 
The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m) . Thi s may indicate th e need for 
additional cross sect ion s . 
The conveyance rat. i o (upstream conveyance divided by downst ream conveyance) is less than 
0 . 7 o r greate r th an 1.4 . Thi s may indicate the need for addi tional cross sections. 
Mult iple critical depth s were found at t hi s l ocat i on. The critical depth with the l owest, valid , 
ene rgy was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E.G. El ev (ft) • 1013.05 • El ement Left OB • Channel • Right OB • 
• ve l Head (ft) 0 . 83 • Wt. n-va l . 0.032 
• w. s. Elev (ft) • 1012.22 • Reach Le n . (ft) 251.00 * 245.54 316 . 00 
• Crit w.s. (ft) • 1004.75 • Fl ow Area (sq ft ) *22660. 16 • 
* E.G. Sl ope (ft/ft) *0. 000720 • Area (sq ft ) *22660 .16 • 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *166000.00 
* Top width (ft) • 1578 . 87 *Top width ( ft) * 1578.87 

ve l Total (ft/s) 7.33 * Avg. vel. (ft/s) • 7.33 
* Max Chl Dpth (ft ) 20 . 02 * Hyd r . Dept h (ft) 14 .35 
• Conv . Total (cfs) *6188367 . 0 • Conv. (cfs) *6188367.0 
• Length Wtd. (ft) 245. 54 • Wetted Per. (ft) • 1588.77 * 
• MinCh El (ft) 992.20 • Shear ( lb/sq ft) • 0.64 
• Alpha 1.00 *St ream Power ( lb/ft s) • 4.69 
• Frctn Loss (ft) 0.27 • Cum volume (acre - ft) • 1290.12 *22424.07 34.97 
* C & E Loss (ft) 0.06 *Cum SA (ac res) 210.56 * 2247.51 * 6.81 * 
*********************************************************************************************** 

Wa rni ng: 

warning: 

The velocity head has changed by more than 0 . 5 ft (0 .15 m). Thi s may indicate the need for 
addition a 1 cross sect i ons. 
The conveyance raLi o ( upstream conveyance divided by downst ream conveyance) i s 1 ess than 
0 . 7 or greater 'than 1. 4. Thi s may indicate the need for addition a 1 c ross sections. 
Mult i ple cri t i cal dept hs we re found at this l ocation . The critical depth wit h the lowest, valid, 
energy was used. 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 207 .4 3 

RS: 207.43 

Left and Right Channe 1 Bank Stat i ons I nterpol a ted 
Sta tion El evation Data num= 79 

Sta El ev Sta Elev Sta El ev Sta El ev Sta El ev 
***** ** **************************************************************<~~-********** 

16001 1012 . 1 16131 . 4 1012.2 16228. 7 1013. 1 16320.3 1013.5 16407.2 1012.9 
16462 . 7 1013 16534. 7 1009.5 16622 1009. 9 16771. 3 1010.1 16811.7 1010.1 
16903.6 1009.9 17000.5 1009. 7 17064. 3 1009. 5 1715 7. 6 1009.6 17168 1009.6 
17254.7 1009.5 17423.7 1009.1 17535 1009 . 1 17611. 5 1010 17646.2 1011.6 
17670.8 1009.4 17760.3 1009.7 17874.6 1010.1 17964.8 1011.6 17984.9 1012 
17997.8 1016.3 18045.8 1011.1 18059.4 1010. 8 18090. 3 1019.1 18104.6 1011.8 
18153.8 1012. 3 18156.2 1012 18391.4 1012 . 4 18596.1 1016.3 18654 . 3 1014.9 
18908.3 1012 19012 1011.9 19027.1 1014 . 5 19083.8 1014.7 19094.4 1012 .4 
19147.4 1018.1 19153 . 2 1017 . 8 19176.4 1012 . 1 19237.2 1010.4 19250.8 1011.8 
19253. 31010. 962 19268 . 1 1006 19370.6 1006 . 3 19448. 3 1005 19562 . 2 1000 .2 
19660.1 999.2 19729.8 999 19896 . 9 999. 1 2005 4. 8 999 . 2 20143 .1 999 . 3 
20241.9 1000.1 20361. 6 1000 . 3 20453 . 3 1000.3 20539.4 999 . 9 20632.9 1001.1 
20689.8 1003 . 1 20747.1 1003 20818 999 . 4 20892 1000 . 8 20911 . 4 1002.3 

209401001. 503 20940.1 1001. 5 20958 . 5 1009.2 21053.7 1010.9 21146 . 5 1011.2 
21244. 1 1013 21380.1 1013.7 21490 . 2 1010.1 21618 . 6 1011 21731 1013 . 6 
21751. 5 1014.2 21777.8 1011 . 3 21912.6 1011. 5 21985 1012.4 

Mann ing's n va 1 ues num= 
St a n val Sta n val Sta n va l Sta n val Sta n val 

* **************<~~-******* **** ***************************************************** 
16001 . 025 17611.5 .043 19012 .032 192 50.8 . 032 21053.7 .032 

Bank Sta: Left n~~6 Length s : Left Channe l Ri ~~~ coeff Contr . Ex pan . 
19253.3 450 471 . 1 . 3 

I neffect i ve Flow num= 
Sta L 5ta R El ev Permanent 
16001 19250.8 1015 F 
20940 21985 1015 F 

CROSS SECTION OUTP UT Profi 1 e #PF#1 
*********************************************************************************************** 
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• 

Dup l i cateEffective 
* E.G. Elev (ft) * 1012.48 * El ement * Left 08 * Channel * Right OB * 
• vel Head (ft) 1.49 * Wt . n-val. 0 . 000 0.032 
• W.S. Elev (ft) • 1010.99 *Reach Len . (ft) 450 . 00 * 471.00 * 575 . 00 
* Crit w.s . (ft) * 1007.63 • Fl ow Area (sq ft) 0 . 00 *16943 . 05 
*E.G. s l ope (ft/ft) •0.002056 • Ar ea (sq f t ) • 1799.98 *16943 . 05 263 . 09 
• Q Total (cfs) *166000.00 • Fl ow (cfs) 0.00 *166000.00 
• Top wi dth (ft) • 3420.35 • Top width (ft) • 1439.55 • 1686.70 • 294 . 10 

vel Total (ft/s) 9.80 • Avg. ve l . (ft/s) 0. 11 • 9.80 * 
*Max c hl Dpt h (ft) 11 .99 • Hyd r . Depth (ft ) 0.01 • 10.05 • 
• Conv. Total (cfs) *3661078.0 • Conv. (cfs) 0.0 *3661078.0 
*Length Wtd . (ft) • 471.00 • Wetted Per. (ft) 0.08 * 1687.85 * 
* Min Ch El (ft) 999.00 • Shear (lb/sq ft) 1.29 
• Alpha 1.00 • Stream Powe r (l b/ f t s) • 12.62 
• Frct n Loss (ft) 1. 09 * Cum Vol ume (acre-ft) • 6859 . 50 *21468. 88 * 1399.02 
* C & E LOSS (ft) 0.03 *Cum SA (ac r es) * 1909.83 * 2233.87 660.43 
* * * * * * * * * ** 1r * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** ** * * * * * * * * 1r * * * * * * * * * * * * * * * * * * 1r * * * * * * * * * * 

warning: 
warni ng: 

Note : 

Divi ded flow computed for this cross-section . 
The energy loss was greater t han 1.0 ft (0.3 m). betwee n the cur rent and previous cross 
sect i on. This may i ndicate t he need fo r additi on a 1 cross sect i ons. 
Mult i ple crit i cal depths were found at t his locat ion . The critical depth with t he lowest, 
water s urface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
******1r*1r**************************1r*1r1r1r1r1:1r*** ************************'************************* 
*E.G. Elev (ft) * 1012.73 *Element Le f t OB * Chan ne l *Right OB • 
*vel Head (ft) 1.39 * Wt. n-val. 0.032 0.032 
• w.S. El ev (ft) * 1011 .34 • Reach Len. (ft) 450.00 * 471.00 • 575.00 * 
• Crit W. S. (ft) * 1007.63 *Flow Area (sq ft) 0.03 *17535 . 21 * 
• E.G. Slope (ft/ft) *0.001848 • Area (sq ft) 0.03 *17535.2 1 • 
• Q Total (cfs) *166000.00 • Fl ow (cfs) 0.01 *166000.00 • 
• Tvoep WT

0
i dttahl ((fftt)/s) • 1686 . 77 • Top Wi dth (ft) 0. 07 • 1686. 70 • 

l 9 . 47 * Avg. Vel . (ft/s) 0.31 * 9.47 
• Max c hl Dpth (ft) 12 . 34 * Hyd r . Dept h (ft) 0.36 10 .40 • 
* Conv. Total (cfs) *3861824 . 0 * Conv. (cfs) 0.2 *3861824.0 
• Length Wtd. (ft) * 471.00 *Wetted Per. ( f t ) 0.43 • 1697.68 • 
*Mi n Ch El (ft) 999 . 00 *Shea r (lb/sq f t ) 0 . 01 • 1.19 * 
*Alpha 1. 00 *Stream Power ( lb/ft s) • 0.00 • 11.28 
* Frct n Loss (ft) 0.94 *Cum Volume (acre-ft) • 1290 . 12 *22310.78 34 . 97 
* C & E LOSS (ft) 0.02 *Cum SA (ac r es) 210 . 56 * 2238 . 31 * 6 . 81 
* * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * ** * * * * * 

valid , 

Note: Mul tipl e c ri t i cal dept hs were found at t his location . The crit i cal dept h with t he l owes t , val i d, 
wate r s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

I NPUT 
Desc r ipt i on : 207.34 

RS: 207.34 

Left and Right Channel Ban k Stat i o ns I nterpol a ted 
Stati on El evation Data num= 65 

Sta El ev Sta El ev Sta El ev Sta El ev St a El ev 
* * * * * * * * * ** * * * * '* * * * * * * * * * * * * * * * * * * * * *** * * * * * * * * * * * * * * * * ** * * * * * * * * '* * * ** * * * * * * * * * * 
16035.2 1011 .8 16177 . 7 1012. 1 16280. 1 1013 16403.9 1013.3 16481.2 1012 
16521.9 1009.6 16702 .7 1009. 6 16804. 9 1009 . 5 16839.4 1009.4 16942.2 1010.3 
16976.4 1010. 3 17093 . 8 1008.9 17125 . 8 1008 . 8 17242.3 1008.6 17266 . 9 1008.4 
17385.6 1008.6 17409 . 9 1008.6 17524 1008.8 17624.3 1009. 1 17632.4 1009.2 
17642.3 1011.1 17673.2 1011.4 17693 . 3 1008.6 17801.9 1009 17911 . 5 1008. 1 

17944 1007. 7 17970 . 8 1008.9 18420 . 5 1010 .8 18468.8 1010.2 18518.8 1009.3 
19089 . 4 1009. 3 19158. 1 1010.6 19180. 5 1009. 1 19194.8 1003. 1 19196.9 1003. 1 
19214.8 1010.1 19221. 2 1005.7 19228.6 1002.1 192301001.961 19238.7 1001.1 

19249 1002. 5 19288. 5 997 19326 . 4 995.9 19381 999 . 5 19392. 5 1002.2 
19404 . 7 999 19437.8 1000.9 19593 . 3 1002. 4 19706. 7 1001.8 19842 1000.3 
19946 . 7 998. 7 20191.8 998.9 20302 . 5 998.8 20382.5 998.4 204 16 . 2 996.5 
2052 1. 3 998.7 20631. 1 998.6 20696.7 998.2 20735.2 1000.8 20761.1 1007.9 

20798.761009 . 511 20824.2 1010.6 20847 . 7 1013.3 20977 1014.8 20997 1014 . 1 

Manni ng ' s n Va 1 ues num= 
Sta n Val Sta n Val Sta n val Sta n val Sta n val 

**************************'****************************************************** 
16035.2 . 025 17693.3 .043 19196.9 . 032 19214 . 8 . 032 20847 . 7 .032 

Bank Sta: Lef t Right Lengths: Left Channel Right coeff Cont r. Expan . 
370 393.75 530 .1 . 3 1923020798.76 

I neffect ive Fl ow num= 1 
Sta L Sta R Elev Permanent 

16035.2 19230 1013 F 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************************** 
* E.G. Elev (ft) * 1011.35 * El ement Left OB * Channel * Right OB * 
* Ve l Head (ft) 1.84 * Wt. n-Val. 0.032 
• w.s. Elev (ft) * 1009 . 51 *Reach Len. (ft) 370.00 • 393 . 75 530.00 
• Cr it w.s . (ft) * 1006.72 • Fl ow Area (sq ft) *15262 . 63 
*E.G. slope (ft/ft) *0.002647 • Area (s q ft) • 1069.50 *15262.63 0.00 
• Q Total (cfs) *166000.00 * Fl ow (cfs) *166000.00 
* Top Wi dt h (ft) * 3294.41 * Top Wi dt h (ft) * 1725.65 * 1568.76 * 

vel Total (ft/s) 10 . 88 • Avg. vel. (ft/s) 10.88 • 
*Max Chl Dpt h (ft) 13 . 61 * Hydr. Dep th (ft) 9.73 
* Conv. Total (cfs) *3226315.0 • Conv. (cfs) *3226315 . 0 
*Lengt h wtd . (ft) 389 . 43 • Wetted Per. (ft) • 15 71. 38 * 
• Min Ch El (ft) 995.90 • Shea r ( l b/sq ft) 1.61 * 
• Al pha 1.00 • St r eam Power ( lb/ft s ) • 17.46 • 
* Frctn LOSS (ft) 1.06 *Cum Volume (acre-ft) * 6844.68 *21294.76 * 1397.29 
* C & E LOSS (ft) 0.01 *Cum SA (acres) * 1893.49 * 2216.27 658.49 
*****'**************************************************'*'**'************************************* 

warning: 
warni ng: 

Note : 

Di v i ded f l ow computed fo r t his cross-section . 
The ene rgy l oss was greate r t han 1.0 ft (0.3 m). between the curre nt and previ ous cross 
section. This may indi cate t he need for addi tional cross sect i ons. 
Mu l tipl e critical depths were fo und at t his locat i on. The c r it i cal dept h wi t h t he l owest, 
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water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
************************ ******************************************* **************************** 
• E.G. El ev (ft) • 1011.77 • El ement Left OB • Channel 
• vel Head (ft) 1 . 62 • Wt. n-val. 0.032 
• w. s. El ev (ft) • 1010 . 15 • Reach Len. (ft) 370.00 393.75 
• Cri t w. s. (ft) • 1006 . 72 • Flow Area (sq ft) • 16265.79 • 
• E.G . Slope (ft/ft) *0.002156 • Area (sq ft) *16265.79 • 

* Rit63~B * 

530.00 
0.01 
0.01 

0.00 • Q Total (cfs) *166000.00 • Fl ow (cfs) *166000 . 00 
• Top width (ft) • 1568 . 77 • Top width (ft) • 1568.76 • 

vel Total (ft/s) 10.21 • Avg. Vel. ( ft /s) 10.21 • 0.10 
* Max Ch l Dpth (ft) 14.25 * Hydr. Depth (ft) 10.37 0.64 
* Conv . Total (cfs) *3575019.0 • Conv. (cfs) *3575019.0 0.0 • 
* Leng1:h W1:d. (ft) 389.48 • Wetted Per. (ft) • 1579.57 • 0.65 
• MinCh El (ft) 995.90 • Shear (lb/sq ft) 1.39 0.00 
*Alpha 1.00 • Stream Power ( l b/ft s) • 14.15 0.00 
• Frctn Loss (ft) 0 . 81 • Cum Volume (acre-ft) • 1290.12 *22 128 .04 34 . 97 
* C & E LOSS (ft) 0 . 02 * Cum SA (acres) 210.56 * 2220 . 71 6 . 81 * 
* * * * * * * * * * * * * * * * * * * * * * ** * * * * * ** * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * 

Note: Mult iple critical depths were found at this l ocation. The critical depth with the lowest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 

RS: 207.27 

Descripti on: 207 . 27 
Station El evation Data num== 73 

Sta Elev Sta Elev Sta Elev Sta Elev Sta El ev 
******************************************************************************** 
16209.3 
16480.2 
17034. 7 
17574 . 2 

17890 
18529 . 9 

18981 
19072 

19301. 3 
19940.6 
20215.4 
20382.4 
20597. 9 
20813 . 3 
21233.4 

1012 . 6 16252.8 
1009. 2 16601.8 
1008.9 17132 . 7 
1008.9 17623 . 2 
1009.9 18017 . 7 
1009.9 18634 . 4 
1000.1 18990 . 9 

996 . 4 19107.5 
1002 . 1 19428.8 

998 . 8 19971.8 
998 . 5 20300 . 7 
998 . 7 20402.9 

1002 . 6 20662.2 
1010. 3 20822.2 
1010.9 21356.4 

1013.2 16284.2 
1009.4 16722 . 1 
1008.7 17256.4 
1008.9 17640.8 
1009.2 18033.8 
1008. 2 18686. 7 

999.5 19008.8 
995 19123.5 

1005 19561. 5 
997 . 8 19986.7 
998.8 20305.8 

1000. 7 20414.9 
1037.1 20670.6 
1008 . 4 20916.8 

1011 21463 

1012 16383.8 
1009. 3 16901. 6 
1008. 5 17345. 1 
1010.6 17654.3 
1009 .3 18373.9 
1008.6 18936.9 
996.4 19021 
989. 3 19162.8 

1003.7 19676 .8 
993.8 20109.9 

1000.2 20322.6 
1000 . 4 20429.2 

1034 20727.4 
1009.6 21025 
1011 . 1 

1012.616415 . 5 
1009.1 17028 
1009.7 17477.8 
1009 -2 17776.8 
1009 . 8 18428.4 
1006 . 8 18965 

989.6 19047.9 
987 . 6 19190 

1002 19820 . 6 
993.3 20119 . 1 

1001.4 20345 . 1 
1001. 7 20526 . 1 
1003 . 5 20805 . 4 
1009.2 21122 . 8 

1012-9 
1008.9 

1009 
1009.2 
1009.8 
1004.2 
988.8 
994.7 
999.3 
995.5 
998.6 

1000.4 
1006.4 
1010 . 2 

Mannin g ' s n val ues num== 
S1:a n val Sta n val Sta n val Sta n val Sta n val 

********************************************************************** ********** 
16209 . 3 . 025 17640 . 8 . 043 19008.8 . 032 19428.8 . 032 20597.9 . 032 

Bank St!~4 ~~f~ 20~~~h~ Lengths: Left Channe l Ri ~~~ coeff Contr . Expan. 
575 572.72 .1 . 3 

Ineffective Flow num= 
Sta L Sta R El ev Permanent 

16209 . 3 18980 1037 . 1 F 
20662.2 21463 1037 . 1 F 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************************** : e.;~· H!!~v (~~~) • 101~: ~~ : e~em~~~al. L6:63~B * C8ao3~ l • Rit63~B * 
• w.s. El ev (f1:) • 1008.39 • Reach Len. (ft) 575.00 • 572 . 72 585.00 
• Crit W.S . (ft) • 1006 . 08 • Flow Area (sq ft) • 5058.19 *10108 . 26 31.28 
• E.G. s lope (ft/ft) *0.002803 • Area (sq ft) • 5411.40 *10108.26 326 . 22 
• Q Total (cfs) *166000.00 • Flow (cfs) *61254.46 *104601.90 • 14 3.64 
*Top Width (ft) * 2021. 75 *Top Width (ft) 750.70 * 1169.10 101.95 * 

vel Total (ft/s) 10. 92 • Avg. vel. (ft/s) 12.11 • 10 . 35 4.59 
* Max Chl Dpth (ft) 20 . 79 * Hyd r . Depth (ft) 11.27 8 . 65 2.90 
• conv. Total (cfs) *3135219 . 0 • Conv. (cfs) *1156905.0 *1975602 0 2712.9 • 
• Leng1: h Wtd. (ft) 573 . 43 • Wetted Per. ( ft) 454.31 • 1170.60 12.26 
• Minch El (ft) 993.30 • Shear ( lb/sq ft) 1.95 1.51 • 0 . 45 
• Alpha 1.02 • Stream Power (lb/ ft s) • 23.60 • 15.64 2.05 
• Frctn Loss (ft) 1.23 • Cum volume (acre-h) • 6817.15 *21180.10 • 1395.30 
* C & E LOSS (ft) 0.20 *Cum SA (ac r es) * 1882 . 97 * 2203.90 * 657.87 
*********************************************************************************************** 

warning: 
warning: 

Divided flow computed for thi s cross -section . 
The vel oci 1:y head has cha nged by mo r e than 0. 5 ft (0 .15 m). This may indicate the need for 
additional c ross sections. 
The e nergy l oss was greater t han 1.0 ft (0. 3 m). between the current and previous cross 
section. Thi s may indicate t he need for additional cross sections. 

warning: 

Note: Multiple critical depths we re fo und at this l ocat ion . The crit i cal depth with the lowest, val id , 
water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
********************************************************************** ************************* 
* E.G. Elev (ft) • 1010 . 93 • Element Left OB * Cha nn el * Right OB * 
• vel Head (ft) 1. 54 * Wt. n- val . 0 . 032 0 . 032 
* w. s. Elev (ft) • 1009.39 * Reach Len . (ft) 575.00 . 572.72 585 . 00 
* Crit w.s. (ft) • 1006 . 07 • Flow Area (sq ft) • 5505.19 *11272. 65 
* E.G. Slope (ft /ft) *0 . 002031 • Area (sq ft) • 5505. 19 *11272. 65 
• Q Total (cf s) *166000 .00 * Flow (cfs) *59634 .84 *106365. 20 . 
• To~ width (ft) • 1617.90 * Top Width (ft) . 448.80 • 1169.10 . 

ve Total (ft/s) 9.89 • Avg. vel. (ft/s) 10 .83 9. 44 
• Max c hl opt h (ft) 21.79 • Hydr . Dept h (ft) 12 .27 9.64 
• Conv. Total (cfs) *3683406.0 • Conv. (cfs) *1323249. 0 *2360157 . 0 
• Lengt h WLd . (ft) 5 73. 29 • Wetted Per. (ft) . 463 . 34 . 1177. 39 . 
* Min Ch El (ft) 993.30 • Shear (lb/sq ft) 1. 51 . 1. 21 . 
* Alpha 1.01 • St ream Power (lb/ ft s) . 16.32 11.45 
* Frctn LOSS (ft) 1.10 * Cum volume (acre-ft) • 1266.74 *22003 . 58 . 34.97 
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• C & E Los s (ft) 0.02 • Cum SA ( acres) • 208.65 • 2208.33 6.81 • 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * 
warni ng: The energy loss was greater t han 1.0 ft (0.3 m). between t he cu rre nt and previous cross 

section . This may indicate t he need f or additional c ross sect i ons. 
Note: Mu l tipl e cri tical depths were found at t his l ocat i on . The crit i cal depth with the l owest, val id, 

wate r s urface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPlJT 

RS : 207.16 

Description : 207.16 - FEMA Section Q 
96 Stat i on Elevation Data num= 

El ev El ev El ev Sta El ev Sta El ev Sta Sta sta 
************************************************ ******************************** 

16210 . 1 1011.7 16309.9 lOll. 9 16344 . 7 1012 . 7 16358.1 lOll. 8 16364.1 1013 . 5 
16438. 5 1011.6 16493.9 1011.9 16557 . 8 1010.7 16585 . 8 1008.3 16700.8 1008 . 1 
16756 . 6 1008.6 16852.6 1008.6 16969 1008.6 17076 1008.4 17204 . 5 1008 . 7 
17321.8 1008.1 17421. 3 1007.7 17541.4 1007. 5 17638. 7 1007.7 17755.6 1007.6 
17773.4 1007.2 17787. 5 1009 . 2 17904 . 3 1007.5 17925 1006. 5 18023 . 9 1007.4 
18085.4 1008 18140 1009.4 18201.1 1007.7 18218.4 1008.1 18321. 4 1005 
18342.3 1005.4 18407.3 1003.8 18456 . 1 1009.9 18484.8 1008.2 18498 . 7 1005 . 3 
18523 . 8 1008.7 18528 . 7 1008.4 18529 . 5 1007.2 18545. 1 1003.7 18570.4 1008 . 1 
18605 . 9 1007.9 18638.7 1000 . 3 18663 . 3 997 . 6 18680.3 997.7 18717 996.2 
18733.2 994.8 18778.6 996 . 9 18811.7 999. 5 18924.2 1002 . 3 19046. 2 1002.4 

19107 1000.2 19209.6 1000.7 19329.8 1002 . 2 19395.2 1003 . 5 19404. 5 1002. 1 
19419.4 1003.2 19521.4 1003. 3 19614.6 1002 19721.9 1001. 4 19815 . 6 999.6 
19920.9 996. 2 19994 . 2 994. 9 20008 . 7 992 . 7 20062. 5 992 .7 20094.8 994 . 3 
20106.3 993.1 20160.3 993 20395. 5 993 20413 995 20418 . 4 997.1 
20436.9 1001. 5 20463. 3 996.6 20488.6 995.2 20609 . 4 995.2 20655.2 996 
20660.9 995.4 20697 996 . 6 20734 . 5 1007.6 20838.6 1008.7 20985. 3 1010. 1 
21116.5 1009.9 21223.5 1009.3 21316 . 4 1008.4 214 71.6 1007.6 21595.3 1007 . 5 

21624 1007.5 21725.6 1009. 3 21731. 8 1008.9 21782.9 1010.9 21783 1010 . 3 
21812.5 1010 21872. 1 1013.5 21911. 2 1012.7 21930.8 1006 21952. 5 1011.3 

21998 1010.9 

Manning's n va 1 ues num= 
Sta n Val Sta n val Sta n val Sta n val Sta n Val 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * 1dt * * * 
16210. 1 .025 17204 . 5 .043 18605.9 . 032 19521.4 .032 20734.5 . 032 

sank Sta: Left Right Lengt hs : Left Channel Right Coeff Contr. Ex pan . 
475 463 . 31 475 . 1 . 3 19521. 4 20734.5 

I neffective Fl ow num= 
Sta L Sta R El ev Permane nt 

16210.1 18605.9 1013 F 
20734. 5 21998 1013 F 

CROSS SECTION OUTPUT Profil e #PF#1 
*********************************************************************************************** 
• E.G. El ev (ft) • 1008 . 85 • El ement Left OB • Cha nne l • Right 08 • 
• vel Head (ft) 1.21 • Wt . n- val. 0.032 0.032 
• W. S. El ev (ft) • 1007 . 63 • Reac h Len. (ft) 475 . 00 • 463.31 • 475. 00 • 
• Cr it w. s. (ft) • 1004 . 57 • Fl ow Area (sq ft) • 6081. 98 *13257.75 • 
• E.G. s l ope (ft/ft) *0.001702 • Area (sq ft) * 6715. 11 *13257.75 24.21 
• Q Total (cfs) *166000 . 00 • Flow (cfs) *41164.59 *124835.40 
• Tvoep wT

0
i dtath

1 
((fftt/)s) • 2937 . 65 • Top Widt h (ft) • 1543. 44 • 1213.10 • 181. 11 

l • 8.58 • Avg . ve l . (ft/s) • 6.77 • 9.42 
*Max Chl Dpt h (ft ) 14.93 * Hyd r. Depth (ft) 6.65 10.93 
• conv. Total (cfs) *4023740 . 0 • Conv. (cfs) *997805 . 0 *3025935 . 0 
• Length Wtd . (ft) • 465.81 • wet t ed Per. (ft) • 915.82 • 1216 . 61 • 
• Mi n c h El (ft) 992 . 70 • Shea r ( l b/sq ft) 0 . 71 • 1. 16 
• Alpha 1.06 • St r eam Power (l b/ft s) • 4.78 • 10.90 
• Frct n Loss (ft) l. 29 • Cum vo lume (acre - ft ) • 673 7.12 *2 1026. 49 • 1392.95 
* C & E LOSS (ft) 0. 19 *Cum SA (acres) * 1867.83 * 2188 . 24 655.97 
* * * * * * * * * ** * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * 

Warning: 
warning: 

warning: 

warn ing: 

Note: 

Divi ded f l ow compu ted fo r th i s cross -section. 
The velocity head has cha nged by more t han 0. 5 ft (0 . 15 m). This may i ndi cate t he need for 
addit ion a 1 cross sections . 
The conveyance ratio ( upstream conveyance di vided by downstream conveyance) is l ess than 
0. 7 or greate r t han 1.4. Thi s may i ndicate the need fo r addi t i onal c ross sections . 
The energy l oss was greate r t han 1.0 ft (0.3 m). between the current and previ ous cross 
sect i on . This may indi cate t he need fo r additional cross sect i ons . 
Mu ltiple cri t i cal depths were fo und at t his l ocation . The critical depth with t he l owest , valid , 
wate r s urface was used. 

CROSS SECTION OUTPlJT Profil e #PF#2 
*********************************************************************************************** 
• E.G. El ev (ft) • 1009.81 • El ement Left OB • Channe l • Right OB • 
• Vel Head (ft) 1.48 • Wt. n-Val. 0 . 032 0.032 
• w.s. El ev (ft) • 1008.33 • Reach Len. (ft) 475.00 • 463 . 31 • 475.00 
• Cri t w.s. (ft) • 1005 . 08 • Fl ow Area ( sq ft) • 3349.65 *14100.94 • 
• E.G. s l ope (ft/ ft) *0 . 001825 • Area (sq ft) • 3349.65 *14100 . 94 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *22785 . 48 *1432 14. 50 
• Tvoe p WT

0
i dtath

1 
((fftt/)s ) : 1734

9
._s
5
o
1 

• Top width (ft) • 521.40 • 1213 . 10 • 
l • Avg. ve l . (ft/s) 6.80 • 10 . 16 • 

* Max Ch l Dpt h (ft) 15.63 • Hyd r . Dept h (ft) 6.42 11 . 62 * 
• Conv. Total (cfs) *3885416.0 • Conv . (cfs) *533319.8 *3352096.0 
• Le ngt h Wtd . (ft) 464.73 • Wet t ed Pe r. (ft) 527 . 58 • 1217 . 34 
• Min Ch El (ft) 992.70 • s hear (lb/sq ft) 0.72 • 1.32 
• Al pha 1.05 • Stream Power (l b/ft s) • 4.92 13 . 41 • 
• Frct n Loss (ft) l. 36 • cum Volume (acre-ft) • 1208.30 *2 1836. 77 • 34.97 

: *; *~ *; * ;~~; * ~ r~ 2 * * * * * * * * * * * * * 2 ~ ~2 * *: * ;~~ * ~! * ~ :; ~~; l * * * * * * * * * * ** ~2~ ~ ~ ~ * *: * ~ ;~~ ~ ~ r * * * * * ** ~~ ~ ~ * * * 
warni ng: 

warni ng : 

warni ng: 

The ve 1 oci ty head has changed by more t han 0. 5 ft (0 . 15 m) . Thi s may indi cate t he need for 
addi tional cross sections. 
The conveyance rat i o ( upstream conveyance divided by downst ream conveyance) is 1 ess t han 
0.7 or greater than 1.4. This may indicate the need for addi tional cross sect ions . 
The energy l oss was greater t han 1. 0 ft (0. 3 m) . betwee n t he cur rent and previ ous cross 
section. This may indicate the need fo r additional cross sections. 
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Note: Multiple critical depths were found at this locat i on . The critical depth with the lowest, valid, 

water s urface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 207 .07 

INPLIT 
Description: 207 .07 

Right Channel Bank Stat ion Interpo 1 a ted 
Stati on Elevation Data num= 97 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* **** * * ** ***** **** ** ****** * **** *** ** ***** *** *** ** ** ** ***** *** **** *** *** ** ***** ** 

16445.4 1010 . 8 164 77. 5 1010 .8 16492.9 1010.8 16495 . 3 1012.4 16612. 3 1012.1 
16706.3 1012 . 4 16731.4 1011 . 4 16754 . 5 1011.7 16775 . 6 1010.8 16823. 5 1006 
16897.1 1007.2 16996.9 1007.2 17084.4 1008.1 17118 1007.2 17130 . 1 1007.9 
17215.3 1007.5 17296 .8 1005.9 17391.8 1005.8 17473 .1 1006.2 17581. 5 1006.7 
17688.2 1006.9 17793.8 1007. 5 17860.3 1007.8 17918 .6 1006. 5 17937 . 7 1009 . 2 
17950. 5 1008.4 18054.6 1008. 5 18145. 7 1009.4 18249 .2 1008 . 8 183 39 . 2 1006 . 2 

18409 1004. 8 18416. 3 1003.9 18490.8 1003.4 18511 .6 998.8 18578.1 997.6 
18602.7 998 . 8 18624 998.9 18705.2 1001.4 18768 . 4 1001.7 18825 999.3 
18843.9 997 . 7 18938 998.1 19029.9 1000.3 19121 1004. 5 19134 . 1 1007.4 
19200.4 1009 . 2 19224.9 1008. 7 19244.6 1006.5 19312 . 8 1004.4 19414 .2 1003.2 
19443.8 1001.8 19521.9 1001.9 19538.7 1003.4 1954 7. 9 1003.2 19557 .9 1004 .4 
19673. 5 1001. 7 19761.8 1001.1 19774.6 1001. 9 19789.4 1004 .7 198 52 . 9 995.2 
19935.8 993.4 19939. 1 993.8 1994 5.4 992 . 8 19998 992.8 20099 992.9 
20181.6 993 20237 . 1 993 20335 993.1 20381.8 993.2 20403 998 .8 
204 17.1 996.1 20529 . 1 995 . 5 20635.3 995.9 20719 . 4 996.3 20720.5 998.7 
20734.9 1003.520748.22 1004. 3 20786. 5 1006.6 20840 . 1 1007 20851.3 1007.9 
20926.4 1009.4 21006.6 1009 .9 21089.4 1010 21172. 8 1009.7 21301.4 1008.9 
21383.6 1008.7 21497.8 1007.9 21578.8 1007.1 21613. 2 1007.3 21673. 3 1011.2 
21705.2 1010.3 21732.7 1013.7 21818.2 1013 21896. 1 1014.4 21908.3 1013.5 
21967.3 1014 .4 21999.5 1014 . 1 

Manning's n values num= 
Sta n val Sta n val Sta n Val Sta n val 

**************************************************************** 
16445.4 .043 18490.8 . 032 19789.4 .032 20926.4 . 032 

Bank Sta : Left Right Lengths: Left Channel Rim Coeff Contr. Expan. 
19789.420748.22 510 514.11 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

16445 . 4 18145.7 1013 F 
20926.4 21999. 5 1013 F 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************************** 
• E.G . Elev (ft) • 1007.37 • Element Left OB • Channel • Right OB • 
• vel Head (ft) 3 . 07 • Wt. n-val. 0.032 0 . 032 
• w.s. Elev (ft) • 1004 . 30 • Reach Len. (ft) 510.00 514.11 520.00 
• crit w.s. (ft) • 1004.30 • Flow Area (sq ft) • 3660 . 52 • 9048.91 
• E.G. Slope (ft/ft) *0.005272 • Area (sq ft) • 3660.52 • 9048.91 
• Q Total (cfs) *166000,00 *Flow (cfs) *29886.06 *136113 . 90 
• Tvoep WT

0
i dtath

1 
((fftt)/s) • 2121.27 • Top width "(ft) • 1165.05 • 956.17 

l 13.06 • Avg. vel. (ft/s) • 8.16 15.04 
*Max Chl Dpth (ft) 11 .50 * Hydr. Depth (ft) 3.14 9.46 * 

Conv. Total (cfs) *2286164.0 • Conv. (cfs) *411592.9 *1874571.0 

0.00 

0.05 

• Length Wtd. (ft) 513.60 • Wetted Per. (ft) • 1166 . 36 • 960.30 • 
• MinCh El (ft) 992 . 80 • Shear (lb/sq ft) 1.03 3.10 
• Alpha 1.16 • Stream Power (lb/ft s) • 8.43 46.65 
• Frctn Loss (ft) 0.83 • Cum Volume (acre-ft) • 6680.55 *20907 .86 • 1392 . 82 
* C & E LOSS (ft) 0 . 60 *Cum SA (acres) * 1853.06 * 2176 . 70 654 . 98 
*************************************'****'****************************************************** 

warning: 

warning: 
warning: 

warning: 

warning: 

warning: 

Note: 

The energy equation could not be balanced within the specified number of i te rations. The 
pro~ram used critical depth for the water s urface and continued on with the calculations. 
Div1ded flow computed for this cross-section. 
The velocity hea d has changed by more than 0. 5 ft (0 .15 m) . Thi s may indicate the nee d for 
additional cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is l ess than 
0.7 or greater than 1.4 . This may indicate the nee d for additional cross sections. 
The energy loss was greater than 1. 0 ft (0. 3 m). between the current and previous c ross 
section . This may indicate the need for additional cross sections. 
During the s tandard step iterations, when the assumed water s urface was set equal to cri tical 
depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid s ubcrit ical answer. The program defaulted to critica l depth. 
Multipl e critical depths were found at this locat ion . The crit ical depth with the lowest, valid, 
water s urface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E.G. Elev (ft) • 1008 . 25 *Element Left OB * Channel • Right OB * 
• vel Head (ft) 3 . 51 • Wt. n- val. 0.032 0.032 
* w.s. Elev (ft) * 1004.74 • Reach Len. (ft) 510.00 * 514 . 11 • 520.00 
• Crit w.s . (ft) • 1004 . 74 • Flow Area (sq ft) • 2266.36 • 9462.29 * 
• E.G . Slope (ft/ft) *0.005422 • Area (sq ft) * 2266.36 * 9462.29 • 
• Q Total (cfs) *166000.00 *Flow (cfs) *17617.19 •148382.80 
• Tvoep WT

0
idttahl ((fftt)/s) * 1710.74 • Top width (ft) 751.96 • 958 . 78 

l 14.15 • Avg. vel. (ft/s) 7 . 77 15.68 
* Max Chl Dpth (ft) 11.93 * Hydr . Depth (ft) 3.01 * 9.87 
• conv. Total (cfs) *2254410 . 0 • Conv. (cfs) *239255.3 *2015155 .0 
• Le ngth Wtd. (ft) 513.87 • Wetted Per. (ft) 759 . 60 * 963.38 • 
• Minch El (ft) 992.80 • Shear (lb/sq ft) 1.01 * 3.32 
• Alpha 1.13 • Stream Power (lb/ft s) * 7 .85 52.14 
• Frctn Loss (ft) 0.83 • cum volume (acre-ft) • 1177.68 *21711.46 34.97 
* C & E LOSS (ft) * 0.71 *Cum SA (acres) 195.31 * 2181.12 6.81 
*********************************************************************************** ************ 

warning: 

warning: 
Warning: 

The energy equation could not be bal anced within the s pe c ified number of iterations. The 
pro~ ram used cri tical depth for the water su rface and continued on with the cal cul ati ons. 
Di v1 ded flow computed for this cross-section. 
The velocity head has changed by more than 0 . 5 ft (0 . 15 m). Thi s may indicate the ne ed for 
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• 

• 

warning: 

Warning: 

warning: 

Note: 

Dup l i cateEffective 
addi ti ana 1 cross sections. 
The conveyance ratio (ups tream conveyance divided by down s tream conveyance) is l ess than 
0. 7 or greater than 1. 4 . Thi s may indicate the need for additional cross sections. 
The energy l oss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 
sect i on . This may indicate the need for addi t i ona 1 cross s ect i ons . 
During t he standard s t:ep iterations, when the as s umed water surface was set equal to critical 
de pth, t he cal culated water s urface came back below cri tical depth . This indi cates that the re 
i s not a val id s ubcritical answer . The program defaul ted to critical depth. 
Multipl e critical depths were fou nd at thi s location . The critical de pt h wit h the l owes t, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPlJT 
Des cription: 206.97 

RS: 206 . 97 

Right Channel Bank Station Interpolated 
Station El evation Data num= 97 

Sta Elev Sta Elev Sta 

16303.3 1009.9 16422 1010.3 16524.8 
16794. 5 1009.6 16836 . 4 1004.7 16959 
17241.8 1005.5 17390 . 7 1004.8 17512.3 
17836.9 1005 . 5 17965 1005 . 2 18085. 7 

18196 1007 . 4 18235.2 1007 . 2 18260 . 5 
18390.1 1005 .1 18407.6 999.1 18518.7 
18742.3 996.3 18834 1000.5 18925.1 
19086.7 1001. 2 19181.7 1005.8 19197 
19316.9 1001.8 19405.1 1002.1 19456.4 
19736.5 1004 . 4 19776.5 998.7 19783.2 
19919.1 992.9 20108 . 8 993.1 20124.9 
20170.6 981.8 20265.5 981.8 20360 . 8 
20443.8 981.8 20457.3 981.8 20522 . 8 
20558.1 981.8 20559.2 981.8 20645 

El ev Sta 

1010 . 6 16626.6 
1004 . 6 17073 . 2 
1005 . 1 17603 . 3 
1005 . 8 18094 . 8 
1005.9 18283.2 

997 . 7 18623.3 
1002.3 19025.7 
1005.7 19217. 7 
1006.1 19566. 5 
1000. 5 19808. 3 

999 20128 . 8 
981.8 20399 . 3 
981.8 20543. 7 
981.8 20661.9 

20778 . 2 981.8 20792.8 981.8 20800984 . 24 32 20814.9 
20829.6 993 .6 20832.1 993 .2 20841.1 988 20882 . 9 
20995.1 981.8 21051.7 981.8 21053.6 981. 8 21086 . 6 
21124.9 1008.4 21145.7 1009.1 21151.2 1011.2 21171.8 
21270 . 2 1009.8 21364.9 1009. 2 21463.9 1009 . 1 21469.9 
21486 . 9 1008.5 21498 1009.8 

Manni ng's n values num::: 5 
Sta n val Sta n val Sta n val Sta 

16303 . 3 . 025 16719 . 6 . 043 18407.6 . 032 19736 . 5 

Bank Sta: Left ns8a Lengt hs : Left Channel Ri ght 
19736 . 5 480 491.78 480 

Ineffect i ve Fl ow num= 
Sta L Sta R Elev Permanent 
20800 21498 1010 F 

CROSS SECTION OlJTPlJT Profi l e #PF#1 

Elev Sta Elev 

1010.6 16719 . 6 1011.3 
1004. 7 17198 . 7 1004.8 
1005.3 17704. 7 1005.3 
1005.9 18105 1008 
1007.6 18372 . 2 1006 . 3 

996.9 18669.1 995.6 
1004 . 4 19072 . 3 1003 .7 
1002 . 3 19234.5 1008.4 
1005.4 19666 . 3 1005.2 

994 .1 19822.1 992 . 8 
998.6 20159 . 3 982 . 1 
981.8 20400 . 1 981.8 
981.8 20552 . 2 981.8 
981.7 20684.6 981.8 
989.3 20826.8 991.9 
981.8 20888 981.8 

1009 21114. 5 1010.4 
1014 . 5 21174 1009 . 3 
1008 . 9 21475.8 1010.8 

n val Sta n val 

.032 21086.6 .032 

Coeff Contr. Ex pan . 
.1 . 3 

* * * ** * * * * ** * * * * * ** * * * *** * * * ** * * * * * * * * * * * * * ** * * ** * ** * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * 
• E.G . Elev (ft) • 1004.80 • Element Left OB * Chan ne l • Right OB * 
* vel Head (ft) 1.07 • Wt. n-Val. 0.032 * 0.032 
• w.s. Elev (ft) • 1003 . 73 • Reach Len. (ft) 480.00 * 491.78 • 480.00 
* Crit W.S. (ft) 995 . 22 * Fl ow Area (sq ft) • 3249.01 *18103.59 • 
• E.G. s l ope (ft/ ft) •o. 000773 • Area (sq ft) • 3249.01 *18103. 59 • 5405.96 
• Q Total (cfs) *166000.00 * Flow (cfs) *11555.59 *154444.40 • ~~~ ~~m ~ms) * 215Uj : :~g_w~~~h ~ms) * 81u~ : 105u~ 
*Max Chl Dpth (ft) 22.03 * Hydr . Depth (ft) 3 . 99 * 17.10 
• Conv. Total (cfs) *5970014.0 • Conv. (cfs) *415584.7 *5554430.0 

280.21 

* Length wtd. (ft) 490.90 • Wetted Per. (ft) 815.73 • 1065.91 * 
• MinCh El (ft) 981.70 • Shea r (lb/sq ft) 0 . 19 • 0 . 82 
• Al pha 1.13 • Stream Power ( l b/ft s) • 0.68 6 . 99 • 
• Frctn Loss (ft) 0.31 • Cum volume (acre-ft) • 6640.10 *20747.63 • 1360.55 

: 1f; *~ *; * ~~~! 1r £ f~~* * * 1r ** 1r * 1r 1r * 1r * ~ * 2~ * *: 1r ;~~ .~! * £ :~ ~;! l * 1r * * 1r 1r * 1r *: 1r !~!! *! ~ 1r 1r: 1r ~ !~! * ~ !-**: •H ~; ~ * ~; 1r 1r: 
Warning: Di vide d flow comp uted for thi s cros s -section. 
Note: Multiple c r itica l depths were found at this location. The c ritical depth with t he l owest, val id, 

water su rface was us ed. 

CROSS SECTION OlJTPUT Profile #PF#2 

• E. G. El ev (ft) • 1005.77 * Element Left OB * Channel *Ri ght OB * 
• Vel Head (ft) 1.14 * Wt . n- val. 0.032 * 0.032 
• w.s . Elev (ft) * 1004.63 * Reach Len. (ft) 480.00 * 491.78 480.00 
• Cr it w.s. (ft) • 995. 22 * Flow Area (sq ft) 892 . 56 *19057.96 • 
• E.G. slope (ft/ ft) *0.000760 • Area ( s q ft) 892.56 *19057.96 • 
• Q Total (cfs ) *166000 . 00 • Flow (cfs ) * 1714.70 *164285.30 . ~~~ ~~m ~ms) : 156u~ : !~g. w~~~h ~ms) sou~ : 106u~ • 
* Max Ch l Dpth (ft) 22.93 * Hyd r . Depth (ft) 1. 77 17.92 
• Conv. Total (cfs) *6019868.0 • Conv. (cfs ) * 62182 . 5 *5957686 . 0 
* Length wtd. (ft) 491.63 • Wetted Per. (ft) 509.11 • 1091.04 
• Mi n Ch El (ft) 981.70 • s hear ( l b/ sq ft) 0.08 0.83 
• Al pha 1.06 * Stream Power ( l b/ft s) • 0. 16 * 7. 15 
• Frctn Loss (ft) 0 . 31 * Cum vol ume (ac re-ft) • 1159.19 *21543.16 34.97 
* C & E LOSS (ft) 0.07 * Cum SA (acres) * 187.95 * 2169.19 * 6 . 81 * 
* * * ** ** * * * * * * * * * ** * * * ** * * * * * * * * * * * * * ** * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * 
warning: Divided f l ow computed for this cross-section. 
Note: Multiple crit.ical de pt.hs were found at this location. The critical depth wit h the l owes t, valid, 

water s urface was us ed. 

CROSS SECTION 

RIVER: 1 
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REACH: 1 RS: 206.88 
Dup 1 i cateEffecti ve 

INPUT 
Description: 206.88 

Right Channe l Bank Station Interpo l a t ed 
Station Elevation Data num= 97 

St a Elev Sta El ev Sta El ev Sta El ev Sta Elev 
1:-t:'i<'i<-l<-l<R--t:'i<R-1<1:-t:-t:*******"~<************ * *******************"~<*************:tl'*********** 

16205. 8 
16605 
17006 

17503.8 
18057. 4 
18373.6 
18657.8 
19018.7 
19251.9 
19507 . 2 

19833 
20016 .1 
20334 .4 

20800 
20851.4 
21041.1 
21162.6 
2125 1. 5 
21394 . 4 

21605 

1008 .1 16348. 5 
1008. 5 16606. 3 
1004 . 7 17092.4 
1003 . 9 17603 . 8 
1006. 3 18152 . 5 

999.7 18386 .3 
996.4 18748.4 

1003.6 19101. 5 
1004. 5 19258.4 
1001. 3 19566.3 

992.7 19942 . 2 
981. 8 20105 . 7 
981.8 20459 . 7 
981. 8 20820 . 9 
981. 8 20928.6 

997 21047.1 
990 21181. 8 

1012.2 21270.1 
1008.9 21440 .9 
1009.6 21674. 6 

1008. 4 16441. 8 
1010. 2 16696.6 
1003 . 2 17182 
1003 . 9 17703 .9 

1006 182 16 
996 . 3 18470 

998 1883 5. 7 
1004 19119 . 7 
1005 19341.6 

1004.7 19645.5 
993 19947.1 

981.8 20143 
981. 8 20546.8 
981. 8 20832 
981. 8 20948. 4 
998.2 21081.4 
991.8 21199.6 

1006 .2 21313. 5 
1009 . 7 214 54 
1010. 5 

1008.4 16531.3 
1005.4 16819 .2 

1004 17323.7 
1004.6 17815.8 
1005 . 3 18267. 1 
995.7 18533.8 
998.9 1893 2.3 

1002 . 9 19166. 7 
1001.3 19360.8 
1003. 4 19728.8 

996.6 19996.5 
981.8 20146.6 
981.8 20641. 2 

984 20842. 1 
981.8 21002. 4 
998.4 21113 . 7 

1001. 3 21208 . 2 
1006. 5 21327.6 
1011. 6 21546. 5 

1008. 2 16598. 3 
1004. 3 16908. 4 
1003.7 17415.5 
1005.9 17930.5 
1005.9 18292 . 7 

995.1 18593.4 
1000.4 18993. 2 

1006 19168.3 
1001.1 194 15. 8 
1003. 5 19781.8 

982. 3 20008 . 3 
981.8 20221.6 
981.8 20760 . 8 
983. 1 20850 .4 
999.3 21012 .9 
986.4 2114 2 

1003 . 8 21233.9 
1009 . 1 21361. 8 

1009 21569 . 8 

1009.2 
1004.4 
1003.8 
1006 .3 
1007 . 3 

996.7 
1000 .9 
1006 .9 
1004.9 

993.3 
981. 8 
981. 8 
981. 8 
981. 8 

997 
981.7 

1006.9 
1011.6 
1012.6 

Manning' s n va 1 ues num= 6 
St a n val Sta n val Sta n Val Sta n val Sta n val 

****************************************************************"~<*************** 
16205.8 

21605 
.025 16696.6 
.025 

Bank St a : Left 
19728.8 

Ineffective Flow 
Sta L Sta R 

16205 . 8 18292 . 7 
20800 21674 . 6 

nsg~ 
num= 

El ev 
1007 . 3 

1012 

. 043 18386. 3 . 032 19728.8 

Lengths: Left Channel 
480 487.71 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

. 032 21251. 5 

Coeff Cant r. 
. 1 

.032 

Ex pan. 
. 3 

• E.G. El ev (ft) • 1004.41 • El ement Left OB • Chan ne l • Right OB • 
• ve l Head (ft) 0 . 83 • Wt. n-val . 0 . 032 0.032 
• w.s . Elev (ft) • 1003 . 59 • Reach Le n . (ft) 480 . 00 487 . 71 • 505 . 00 
• Crit W. S. (ft) 993 . 27 • Flow Area (sq ft) • 4121.21 *20233 . 29 • 
• E.G. Slope (ft/ft) *0.000528 • Area (sq ft) • 4133.88 *20233 . 29 • 6019.31 
* Q Total (cfs) *166000.00 • Flow (cfs) *13323.00 *152677.00 • 
• Top width (ft) • 2551.40 • Top Width (ft) • 1072.74 * 1071. 20 • 407.46 

vel Total (ft/s) 6.82 • Avg. Vel. (ft/s) 3.23 7.55 
*Max Chl Dpth (ft) 21.89 * Hyd r . Depth (ft) 4.09 * 18.89 
• Conv . Total (cfs) *7226234.0 • Conv. (cfs) *579970.7 *6646263 . 0 • 
• Length Wtd. (ft) 487.04 • wetted Per. (ft) • 1008.30 • 1075.40 • 
• MinCh El (ft) 981.80 • Shea r (lb/sq ft) 0.13 • 0.62 
• Alpha 1.15 • St r eam Power (lb/ft s) * 0.44 4 . 68 * 
• Frctn Loss (ft) 0.25 • Cum volume (acre - ft) • 6599.42 *20531.22 • 1297.60 
* C & E LOSS (ft) 0.04 *Cum SA (acres) * 1831.08 * 2152.79 * 649.52 
******************"~<*************************************"~<****"~<****"~<*****"~<*******************"~<** 

warning: Divided flow comput ed for thi s cross - sect ion. 
Note : Multipl e c riti cal depths were found at t hi s location. The c ritica l dept h with the lowest, valid, 

wate r s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
**********************************************************************************1t****1t******* 
• E.G. Elev (ft) • 1005.39 • El ement Left OB • Chann el • Right OB • 
• vel He ad (ft) 0 . 91 • Wt. n-va l . 0. 032 0. 032 
• w. s . Elev (ft) • 1004.48 • Reach Le n . (ft) 480.00 • 487.71 505.00 
• crit w.s. (ft) 993.27 • Flow Area (sq ft) • 1430.58 *2 1191.71 • 
*E . G. Sl ope (ft/ft) *0 . 000533 *Area (sq ft) * 1430.58 *21191.71 * 
• Q Total (cfs) *166000 . 00 • Flow (cfs) • 2573 . 67 *163426 . 30 * 
• Top width (ft) • 1800.86 • Top Width (ft) 729.66 • 1071. 20 • 

ve l Total (ft/s) 7.34 • Avg. ve l . (ft/s) 1.80 • 7 . 71 • 
* Max Chl Dpth (ft) 22.68 * Hydr. Depth (ft) 1. 96 * 19 .78 * 
• Conv . Tota l (cfs) *7191503. 0 • Conv. (cfs) *111497 . 2 *7080006 .0 • 
• Length wtd. (ft) 487.55 • Wetted Per. (ft) 735.78 • 1098.08 
• Min Ch El (ft) 981.80 • Shear ( lb/sq ft) 0.06 • 0.64 
• Alpha 1.09 • Stream Powe r (lb/ft s) • 0.12 4.95 
• F'r'ctn Loss ( ft) 0. 2 5 • Cum volume (acre-ft) • 1146 . 39 *2 1315. 96 • 34 . 97 
* C & E LOSS ( ft) • 0.05 *Cum SA (acres) 181.15 * 2157. 14 6.81 * 
******1t*****************************:tl'************************"~<*"~<******************************* 

warning: Divide d flow computed for t hi s c ross - section. 
Note: Multipl e c riti ca l depths were found at t hi s l ocat ion . The critical depth with the lowest, valid, 

water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 206.79 

RS: 206.79 

Right Channe l Bank Stat ion Interpol a ted 
Station Elevation Data num= 97 

Sta Elev Sta El ev Sta Elev Sta El ev Sta Elev 
************ * *********************"~<***************************'************** ** ** 

16211.1 1006. 9 16286 .9 
16525.2 1007 . 8 16538 . 6 
16769 .7 1002. 3 16840 

1713 3 1002.7 17230 . 9 

1006. 9 16364 . 1 
1008. 9 16619.3 
1002. 4 16905.7 
1002 . 5 17245 . 4 

1007.5 16379.7 
1008. 5 16666 . 4 
1002.4 16989 . 2 
1002.4 17322 . 6 

1007.6 16449 . 9 1007 . 6 
1006.2 16699 . 6 1001. 9 
1002.5 17055 . 4 1002 . 7 

1003 17404 1003 . 7 
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• 

Dupli cateEffective 
17419.6 1003 .8 17484.7 1004 . 3 17553 1004.8 17588.7 1004.8 17631 . 2 1003 
17670.6 1002. 9 17748.9 1006 .3 17834 . 7 1006 . 5 17871. 1 1006 . 6 17919. 1 1005.8 
17921.7 1005.2 17948.4 1004.4 18036.8 1004.9 18106 1004 . 9 18182. 5 1004.5 
18301. 7 1004.4 18337 1004 . 5 18378. 4 997.7 18439.7 995.6 18517 . 1 995.3 
18604.7 996 . 5 18674 .2 996 . 8 18740.3 995.7 18770.1 994.8 18841.6 996.3 

18882 997. 5 18920.6 1006 . 8 19010.4 1005.9 19096.2 1003.2 19138 . 3 1000.6 
19186.5 1000 . 9 19206 . 9 1002 . 3 19281.9 1002 19360 .7 1002. 6 19391. 1 1000 
19450.2 1002.2 19485 1002.5 19519.3 1004 19570 1004 . 1 19626. 2 1001.8 
19645.2 1001.4 19653 . 2 1002 . 5 19663 .1 1005. 3 19671. 5 1001 19690 . 4 994.6 
19711.8 993 19766 993.3 19929.9 994 1994 3.3 996.8 19952.4 996 . 3 
19962.3 992.6 19991 990.7 20007.7 991.1 20032.9 987.2 20042 . 3 985 
20082. 5 982. 2 20100 . 2 981. 8 20136.1 981.8 20140 981.8 20180.6 981.8 
20309 . 2 981.8 20331 981.8 20390. 5 981.8 2042 0 .7 981.8 20422.7 981.8 

981. 8 20501.8 981.8 20576 . 6 981.8 20625.3 981.8 20832 . 1 981. 8 204 25 
20847 981. 8 20851.9 981. 8 20865 . 4 988.820895 .151003.436 20902.8 1007.2 

20935.6 1019.6 20986 1019.6 

Manning' s n values num= 
Sta n val Sta n Val Sta n val St a n val Sta n val 

*********************************************** ********************************* 
16211.1 .025 16525.2 .043 18378 . 4 .032 19663.1 . 032 20935.6 . 032 

Bank Sta: Left Right Le ngths: Left Channel Right Coeff Contr. Ex pan. 
19663 . 120895. 15 495 489.96 520 .1 . 3 

Ineffect i ve Flow num= 1 
Sta L Sta R Elev Permanent 

16211.1 17871. 1 1015 F 

CROSS SECTION OUTPUT Profile #PF#1 
*****************1:**************************** * *************************************** * ******** 
• ~e~- H~!av c~W • 1006J§ : ~~~m~~~al. L6f63~s • cga3~~1 • Right os • 
• w. s . Elev (ft) • 1003 .4 3 • Reach Le n . (ft) 495.00 • 489.96 • 520.00 
• Cri t w.s. (ft) • 992.85 • Fl ow Area (sq ft) 4633.73 *21710.05 • 
* E.G. Slope (ft/ft) *D.000488 * Area (sq ft) • 5262.60 *21710 . 05 
• Q Total (cfs) *166000.00 • Flow (cfs) *15594.29 *150405 .70 
• Top width (ft) • 3026.51 • Top width (ft) • 1798.11 • 1228. 40 • 

vel Total (ft/s) • 6.30 • Avg. vel. (ft/s) • 3.37 • 6.93 • 
* Max Chl Dpth (ft) 21.63 * Hyd r . De pt h (ft) 4 . 41 17.67 
• Conv . Total (cfs) •75 14464 . 0 • Conv . (cfs) *705920 . 1 *6808544 .0 
• Le ngth wtd. (ft) • 490.43 • wetted Per . (ft) • 1052.75 • 1236.91 • 
• Minch El (ft) 981.80 • Shear (lb/sq ft) 0.13 • 0 . 53 
• Al pha 1.12 • Stream Powe r (lb/ft s ) • 0.45 3.70 
• Fr ctn Loss (ft) 0. 23 • cum volume (acre-ft) • 6547.65 •20296 .42 • 1262. 71 • 
• C & E LOSS (ft) 0.05 *Cum SA (acres) * 1815. 26 • 2139 . 91 • 647.16 
* * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * 1dt * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

warni ng: Divided flow comput ed for this cross- section. 
Note: Multiple c riti cal depths were found at this l ocation. The critical de pth with the lowest, valid, 

wate r s urf ace was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
********************************************** ************************************************* 
• E.G. El ev (ft) • 1005.10 • Element Left OB • Channe l • Right OB • 
• vel Head (ft) 0.76 • Wt. n-va l . 0.032 0 . 032 
• w. s . El ev (ft) * 1004. 34 • Reach Len. (ft) • 495.00 • 489.96 • 52 0 . 00 
• c ri t w. s . (ft) • 992 . 85 • Flow Area (sq ft) • 1935.26 •22824 .84 • 
• E.G. Sl ope (ft/ft) *0.0004 78 • Area (sq ft) • 1935.26 *22824.84 
• Q Total (cfs) *166000 . 00 • Flow (cfs) • 4403.95 *161596.00 

• ~~~ ~~~~~ ~ms) : 193~:g : !~~_w~~i~ ~ms) 70~ : ~~ • 123~: 6~ • 
• Max Chl Dpt h (ft) 22.5 4 * Hydr. Dept h (ft) 2 . 75 18. 55 
* Conv. Total (cf s) *7590998. 0 • Conv. (cfs) *201387 .9 *7389610 . 0 
• Le ngth wtd . (ft) 490.08 • Wett ed Per. (ft) • 714 . 47 • 1239.81 • 
• Min Ch El (ft) 981.80 • Shear (l b/sq ft) 0 . 08 0. 55 
• Alpha 1.09 • Stream Power (lb/ft s ) • 0 . 18 3.89 
• Fr ctn Loss (ft) 0.22 • c um volume (acre - ft) • 1127 . 84 •21069.55 34 . 97 
* C & E LOSS (ft) 0.06 *Cum SA (acres) 173 . 25 * 2144. 26 6.81 * 
*************** ************************** *****************************'*"************************ 

warning: Di vi ded flow compute d for this c ross-section . 
Note: Multipl e critical depths were found at thi s l ocation. The criti cal de pth with the l owest, val id, 

water s urface was used. 

CROSS SECTION 

RIVE R: 1 
REACH: 1 

INPUT 

RS: 206.7 

oescr i ption: 206.7 - FEMA Secti on P 
Station Elevation Data num= 96 

Sta El ev Sta Elev Sta El ev Sta Elev Sta Elev 
******************* ***** ******* *** ** ******** ** **************** ****************** 

16235.4 1006 . 6 16247.5 1006 . 6 16320 . 8 1007.1 16332. 7 1007 16402. 3 1007.2 
16479 . 2 1008 16505 .8 1007. 5 16527 . 3 1008 16552.4 1002 16640. 8 1001.4 
16727.5 1001.8 16815.4 1001. 7 16889.1 1001. 5 16902. 1 1001. 5 16968. 1 1001. 2 
17043 .4 1001. 3 17155 1000.9 17251.1 1001. 1 17317.4 1002. 1 17 335.4 1002 .3 
17401.1 1002 . 9 17430.7 1003 . 1 175 19 . 9 1003. 5 17616.5 1003. 3 17699. 9 1004 
17823.5 1005 . 8 17891.6 1004 . 8 17962. 7 1005.6 18043.4 1006 . 2 18125.2 1006 .2 
18207.9 1005 . 3 18257.6 1003 18280 . 3 995. 2 18285.8 995 . 2 18301.4 997.1 
18329.6 998 . 9 1842 3.4 998 . 8 184 88. 5 996 18559.6 995 . 2 18629. 1 994.8 
18690 .8 994.6 18728.6 993.3 18746 . 4 994.2 18779.5 994.4 18815.2 996.6 
18848 .2 1004 . 6 1894 5 . 8 1005 19021. 2 1004. 8 19092. 1 1004.4 19150.1 1003 . 8 
19192 .4 1001. 5 19285.5 1002 . 1 19293.9 1002. 1 19370.4 999.7 194 31.5 999.7 
19468.9 1000 .2 19510.1 1003. 7 19543 . 9 1002 . 8 19624. 5 994. 6 1964 7. 2 992.9 
19711. 3 993.2 19814 .1 993.4 19871.2 993. 4 19882. 5 995 . 3 19901.9 992.6 
19941.1 991. 3 20015 .4 991. 6 20098 . 2 993.9 20143.5 994 20167 . 9 992.9 
20185.2 1000.4 20197 . 8 994.4 20212 . 7 993.7 20259.6 993.7 20275.9 991.3 
20314.8 981. 8 20318 . 5 981.8 20393 . 8 981. 8 20691. 8 981.8 20713. 3 981.8 
20963 .1 981.8 21002 . 8 981. 8 21076 . 8 981. 8 21102 .7 981.8 21120 988.8 

21131 999 . 6 21138.8 1004 . 7 21146.9 1002.8 21207 1004.5 212 34.3 1006 . 1 
21262 .4 1006 . 4 21329 1008 . 1 21422.5 1007. 5 214 52.5 1018 . 4 21484.3 1017.2 

21488 1018 . 6 
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Dup 1 i cateEffecti ve 
Manning' s n va 1 ues num= 

Sta n val Sta n val Sta n val Sta n Val Sta n Val 
** ****************************************************************************** 
16235.4 .025 16640.8 . 043 18329.6 .032 19510.1 . 032 21138.8 .032 

Bank s t!~ 5 ~6fi 21~;t~ Lengths: Left Channe l Right Coeff Contr. Ex pan . 
500 500.23 500 . 1 . 3 

rneffecti ve Fl ow num= 1 
St a L Sta R Elev Permanent 

16235 . 4 18110 1015 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
******************* *********************** *** *************** * ********************************** 
• E.G. El ev (ft) • 1003.85 • El ement Left OB • Channe l • Right OB • 
• Vel Head (ft) 0.53 • Wt. n- val. 0 . 033 0.03 2 0 . 032 
• W. S. Elev (ft) • 1003.32 • Reach Len. (ft) 500.00 500 . 23 500 . 00 
• Crit w. s . (ft) 994.04 • Flow Area (sq ft) • 4836.21 *24990.17 5 . 40 
• E.G. Sl ope (ft/ft) *0.000441 • Area (sq ft) • 6375 . 55 *24990 . 17 5 . 40 
• Q Total (cfs) *166000 . 00 • Flow (cfs) *15339 . 89 *150658 . 00 2 . 14 
• Top widt h (ft) • 3518.68 • Top width (ft) • 1885.60 • 1612. 40 • 20.68 

vel Total (ft/s) 5.56 • Avg . vel. (ft/s) 3. 17 6.03 0.40 
• Max Chl Dpth ( ft) 21.52 * Hydr. Depth (ft) 5 .15 15.50 * 0.26 
• conv. Total (cfs) *7908733 .0 • Conv. (cfs) *730837.9 *7177793 . 0 102 . 1 • 
• Le ngt h Wtd. (ft) 500.20 • Wetted Pe r. (ft) • 941.74 • 1624.44 20.75 
• Minch El (ft) 981.80 • Shear (lb/sq ft) 0.14 0 . 42 0.01 
• Alpha 1.10 • Stre am Power (lb/ ft s) • 0.45 2.55 0.00 
• Frctn Loss (ft) 0 . 28 • Cum volume (acre-ft) • 6481.52 *20033 . 78 • 1262 . 68 
* C & E LOSS (ft) 0 . 01 *Cum SA (acres) * 1794.33 * 2123 . 94 * 647 . 04 * 
****** ********************************* ******************* ********************************* **** 

warning: Divided f l ow computed for t hi s cross-sect i on. 
Note: Multip l e critical depth s were fou nd at th is location . The cri tical depth with the lowes t, val id, 

water surface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
*********************************************************************************************** 
• E.G. Elev (ft) • 1004 .82 • Element Left OB • Channel • Right OB • 
• ve l Head (ft) 0.58 • Wt. n- val . 0.032 0.032 
• w. s. El ev (ft) • 1004.25 • Reach Len . (ft) 500.00 • 500.23 500.00 • 
• Cri t w.s. (ft) 994.04 • Fl ow Area (sq ft) • 1493.50 *26493.02 
• E.G. s l ope (ft/ft) *0 . 000429 • Area ( sq ft) • 1493 . 50 *26493.02 
• Q Total (cfs ) *166000 . 00 • Flow (cfs ) • 32 12 .54 *162787.50 · ~~~ *~~~~ ~ms) • 2o9tM : !~~ -w~~fh ~ms) 46~ : H • 162~ :n • 

Max Ch l Dpth (ft) 22.45 • Hydr. Depth (ft) 3 . 21 • 16.27 
• Conv. Total (cfs) *8015485.0 • Conv. (cfs ) *155121.0 *7860364 .0 
• Length Wtd . (ft) 500. 22 • Wetted Per. (ft) • 475 . 87 • 1640. 33 
• Min Ch El (ft) 981.80 • Shea r (lb/sq ft) 0 . 08 0.4 3 
• Alp ha 1.05 • St ream Power (lb/ft s ) • 0.18 2 . 66 
• Frctn Loss (ft) 0.27 • Cum Volume (acre - ft) • 1108.36 *20792.19 • 34.97 
* C & E LOSS (ft) 0.02 *Cum SA (acres) 166 . 61 * 2128 . 18 6.81 * 
** ************** ******************************************** *********************************** 

warning: Divided flow computed for thi s c ross - section . 
Note: Multiple criti cal depth s were f ound at this l ocation. The c ritica l depth with t he lowest , val id , 

water s urface was used . 

CROSS SECTION 

RIVER: 
REACH: RS: 206.6 

INPUT 
Descri ption : 206.6 

Right Channel Bank Sta tion Interpolated 
Station Elevation Data num= 97 

Sta El ev sta Elev Sta Elev Sta El ev Sta El e v 
**************************************'*****'************'************************* 

15752 . 8 
15819.9 
15879 . 9 
1615 5 . 5 

16645 
1714 3. 6 
17723.3 
17956.2 
18217 . 2 
18633.3 
19055. 2 
19395 . 9 

19679 
19953.8 
20435.5 
20738 . 4 

20996 
21069.1 
21503 . 1 
21957.8 

1005.9 15 777 
1006.1 15842.8 
1006.9 15895 .6 
1005.7 16243.9 
1004.4 16756.4 
1001.7 17249.3 
1004 . 1 17790.8 
1002. 7 17971.4 
1001.9 18242.2 

993.9 18742.2 
1003.8 19184. 3 

993.2 1945 2.5 
993.4 19778 
992 .1 20043. 5 
995.1 20475.7 
981.8 20854.4 
981.8 21003.4 

1004.3 2118 2 . 2 
1008 21594 . 4 

1009 . 5 21998 

1004.9 15795.8 
1009.5 15850.1 
1008 . 4 15904.2 
1005.6 16347.4 
1003 .6 16845.8 
1001. 2 17366.6 

1004 17818 
998. 8 17988. 6 
997. 1 183 34 . 4 
997. 5 18817. 7 

1003.1 19243 . 2 
996.6 19546.1 
993.3 19846.4 
994. 5 20146.1 
981. 8 20489. 7 
981. 8 20866. 2 
981. 8 21042 

1006.4 21270.7 
1008.1 21688 
1007.2 

1006 15801 
1008 15855.5 

1005 . 4 15941.1 
1004 . 9 16444.6 
1003.1 16944.2 

1001 17501. 5 
998.9 17847 . 9 

1001. 2 18083 . 6 
996.5 18436. 5 
997 . 8 18852.6 

1000 1932 5. 9 
997 . 7 19580 . 1 
993. 3 19854 . 8 
995 .4 20262 . 3 
981. 8 20608. 9 
981.8 20903.7 
988 . 8 21050. 2 

1006 . 8 21401.9 
1008.4 21840 . 4 

1003.8 15809. 3 1007. 3 
1009.8 15868.1 1009 . 5 
1007 .3 16035.3 1006. 2 
1004 . 9 16555.6 1004 . 8 
1003.4 17049.2 1002 . 3 
1003.7 17624.2 1003 . 7 
1003. 1 17937.7 1002 . 9 
1001.7 18173 .1 1001. 7 

995 18542.1 993. 8 
1003 . 9 18965.8 1004. 2 

998.4 19358 993.4 
996 . 6 19611 . 2 993 . 1 
995 . 6 19874 .7 992.9 
995 . 5 20371.5 995.1 
981.8 20609 981. 8 
981.8 20931.2 981. 8 

99521066.251002. 898 
1007.6 21495.5 1008 
1008 .8 21940.4 1009.3 

Man ning' s n va 1 ues num= 5 
Sta n va l Sta n val Sta n val Sta n val Sta n val 

**********************************************************************1::********* 
15752.8 .025 16944. 2 . 04 3 183 34 .4 .032 19546.1 . 032 21069. 1 . 03 2 

Bank Sta: Left Right Lengths: Left Channe l Ri~~6 Coeff Cont r . Ex pan . 
19546 . 121066.2 5 515 504.63 . 1 . 3 

Ineffec tive Fl ow num= 1 
Sta L Sta R Elev Pe rmane nt 

15752 . 8 17847.9 1009 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
**'*************'********************'*********************************'*********'****************** 
• E.G. El ev (ft) 
• ve l Head (ft) 

• 1003.56 • El ement 
0.66 • Wt. n- va l . 

Left OB * Channe 1 * Right OB * 
0.033 0.032 

Page 94 



• 

Du p l i cateEffect i ve 
• w. s. El ev (ft) • 1002.90 • Reach Len. (ft) • 515.00 • 504.63 520.00 
• Cr it w.s. (ft) 996.86 • Fl ow Area (sq f t) • 6694.45 *20182.76 
• E.G. Sl ope (ft/ft) *0.000710 • Area (sq ft) • 7349.03 *20182 . 76 
• Q Total (cfs) *166000 . 00 *Fl ow (cfs) *26458.02 *139542 . 00 
• Top wi dth (ft) • 3305 . 80 • Top wi dth (ft) • 1785.65 • 1520 . 15 • 

vel Total (ft/s) 6 . 18 • AVg. ve l. (ft /s) 3.95 6.91 * 
*Max Chl Dpth (ft) 21.10 * Hyd r . Depth ( f t) 5.28 13.28 
* Conv. Total (cfs) *6230824.0 • Conv. (cfs) *993104 . 0 *5237720 . 0 
• Length Wtd. (ft) * 507.00 *Wetted Per. (ft) • 1269 . 01 * 1527.59 * 
• Mi n Ch El (ft) 981.80 * Shea r ( l b/sq f t) 0. 23 0. 59 
• Al pha 1.12 • Stream Powe r ( lb/ft s) • 0.92 4.05 
* Frctn Loss (ft) 0.48 *Cum vol ume (acre-ft) • 6402.76 *19774.40 * 1262.65 
• c & E Loss (ft) 0.04 • cum SA (ac res) • 1773.26 • 2105 . 95 646.92 
*********************************************************************************************** 

~~~~~ ng: ~~ 1~~~~ e f~~i ti~:~u~~~t~~ r w~~! 5 t6~~ds;~e~~~ ~n i ocati on. The critical depth with t he l owest, valid, 
water s urface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
*********************************************************************************************** 
* E.G. El ev (ft) * 1004 . 54 * Element Left OB * Channe l * Ri ght OS • 
• vel Head (ft) 0.75 * Wt. n-val . 0.032 0.032 
• w.s. Elev (ft) • 1003.79 * Reach Len. (ft) 515.00 * 504.63 520.00 
• crit w.s. (ft) • 996.68 • Fl ow Area (sq ft) * 3388.69 *21538.87 
• E.G. Slope (ft/ft) *0.000695 * Area (sq ft) • 3388.69 *21538.87 
* Q Total (cfs) *166000.00 • Fl ow (cfs) *12208 . 77 *153791.20 
*Top Width (ft) * 2185.35 *Top Width (ft) 665.20 * 1520.15 * 

vel Total (ft/s) 6.66 • Avg. vel . (ft/s) 3.60 7 . 14 
*Max Chl Dpt h (ft) 21.99 * Hyd r . Dept h (ft) 5.09 * 14 . 17 
* Conv. Total (cfs) *6298256.0 * Conv. (cfs) *463216.7 *5835039.0 
• Lengt h wtd. (ft) • 506. 14 • wetted Pe r . (ft) • 674.84 • 1528.48 • 
• Mi n Ch El (ft) 981.80 • Shear ( l b/sq ft) 0.22 0.61 * 
*Alpha 1.09 *Stream Power ( lb/ft s) • 0 . 78 4.36 • 
* Frctn Loss (ft) 0. 48 * Cum vo 1 ume (ac re-ft) * 1080. 34 *20516. 39 34.97 
* C & E LOSS (ft) 0.04 *Cum SA (acres) 160.12 * 2110 .11 * 6.81 * 
**************************************************************,:,.******************************** 

Warnin g: Di v i ded flow computed for t his cross-secti on . 
Note : Mul tiple cri t i cal depths were fo und at t hi s l ocati on . The c rit i cal de pt h wi t h the l owest, valid , 

water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

I NPUT 
Desc r ipt i on: 206.5 1 

RS: 206.51 

Station El evation Data num= 96 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

***** * ***** ** *********** ** ** ******* **** ****** ** ****** ** *** ** ** **** **** *** **** *** 
15913.8 1005.6 15956.7 1007 . 2 15960.5 1006.2 15969. 2 1008 16053 . 6 1008.2 
16067.4 1005. 5 16150.9 1004.8 16244 1004.8 16317 . 6 1004.8 16358 . 5 1004.6 
16454 . 2 1004.5 16463 1004. 5 16544 1004.3 16655.6 1003 . 2 16728 . 4 1002.6 
16756 . 4 1002.5 16830 1001.9 16942.4 1001. 6 16965.9 1001.5 17053.8 1001.7 
17131.5 1001. 6 17218.7 1001. 1 17306. 1 1000.9 17382. 1 1001.5 17467 1001. 9 

17537 1002.2 17549.6 1001.2 17642. 5 1001. 4 17732 . 1 999 17805 . 5 999 . 3 
17867.7 1000 17906 . 8 1001. 8 17982. 4 1001. 1 18024.8 1000 18113 . 4 1001 
18197. 5 1001. 3 18210.2 1000.8 18235.8 995.8 18284.9 994.8 18353 . 6 996.2 
18430.7 989.4 18472.3 992.6 18563.8 993 .1 18633.6 994.5 18690 . 9 995.9 
18720.1 998 18725.5 999 18780.9 997.9 18793 996.9 18839 . 1 995 . 7 
18912.5 997.1 18936.6 997.3 18950 . 4 998.8 18982 1000.3 19017 . 4 998.8 

19041 995.2 19046.4 993.8 19117 . 4 994 . 6 19184 . 9 992.6 19190.6 992.6 
19209.6 996 . 5 19283.6 998.8 19380.8 997 19450 996.8 19458 996.8 
19546.2 997.4 19586.4 996. 5 1964 5 . 9 993.2 19653.5 993.3 19813.4 992.5 
19869.8 992. 3 19881.5 997.9 19911 .8 995.3 19937.5 994.2 19964.8 991. 9 
19978.6 992.1 20019. 7 990.5 20038.1 988.7 20070.3 987.9 20113.5 982.4 
20192.5 982 20272.4 981. 8 20353.1 981.8 20395.6 982.6 20485.4 993. 1 
20530.4 997 20546.7 997.4 20554.3 995.6 20599.9 998.6 20622 . 1 999.3 
20634.8 998.6 20716.6 1000 20819.1 1001. 3 20897.8 1001. 5 20989.4 1002.8 

21021 1008 

Manni ng's n Values num= 
Sta n val Sta n val Sta n va l Sta n val St a n val 

******** ********** ****** ** ** *********** * ***** ****** **** *"'* **** **** ** **** ** ****"'* 
15913.8 .025 17218.7 .043 18235.8 . 032 19546 . 2 . 032 20622 .1 . 032 

sank st~9s~r~ 2o~~~~I Lengths: Left Channel Ri~36 coeff Contr. Ex pan . 
495 496.45 . 1 . 3 

Ineffective Fl ow num= 
Sta L Sta R El ev Permanent 

15913.8 17700 1008 F 
20615 21021 1008 F 

CROSS SECTION OUTPUT Profile #PF#1 
*******************"'***"'*********************************************************************** 
• E.G. El ev (ft) • 1003.04 • El ement Left OB • Cha nne l • Ri ght OB * 
• vel Head (ft) 1.02 • Wt. n-val. 0.032 0.032 
* w.s . Elev (ft) * 1002.02 • Reach Len. (ft) • 495.00 • 496.45 500.00 
• Cr it W.S. (ft) 998.52 • Fl ow Area (sq ft) * 9128 . 32 *12982.93 
*E.G. s l ope (ft/ft) *0.001348 • Area (sq ft) • 9628.89 *13003.06 461.29 
* Q Total (cfs) *166000.00 • Fl ow (cfs) *49265.64 *116734 . 40 * 

• ~~~ ~~~~~ ~ms) • 407~ : E : !~~.w~~i~ ~~~~s) • 268UZ : 101U~ • m.s8 
* Max Ch l Dpth (ft) 20.22 * Hyd r . Depth (ft) 4. 94 12 .15 
• Conv. Total (cfs) *4521128.0 • Conv . (cfs) *1341785.0 *3179343 . 0 
• Leng th Wtd . (ft) * 495.96 • Wetted Per. ( f t) • 1848.59 * 1072.00 
* Mi n c h El (ft) 981.80 • Shear ( l b/sq ft) 0. 42 1. 02 
*Al pha 1.16 • Stream Power (lb/ft s) • 2.24 9.16 
* Frctn LOSS (ft) 0 . 69 *Cum Vol ume (acre-ft) * 6302.39 *19582 . 18 * 1259.89 
• c & E Loss (ft) 0 . 03 • Cum SA (acres) • 1746.82 • 2090 . 91 645.05 
********************************************************************"'************************** 

warni ng: Divided f l ow comp uted for this cross-section. 
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Dup 1 i cateEffective 
Note: Multiple critical depths were fou nd at this location. The c ritical depth wit h t he lowest, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
****************** ** *************************************************************************** 
• E.G. El ev (ft) • 1004.02 • El ement Left DB* Channel • Right DB • 
• vel Head (ft) 1.18 • Wt. n-val. 0.032 0 . 032 
• w.s. Elev (ft) • 1002 . 84 • Reac h Len . (ft) 495.00 * 496 .45 500.00 
• Crit w. s. (ft) 999.19 • Flow Area (sq ft) * 6259.99 *13856.29 * 
• E.G. Slope (ft/ ft) *0.001341 • Area (sq ft) • 6259.99 *13882.22 
• Q Total (cfs) *166000.00 • Flow (cfs) *36248.43 *129751.60 

• ~~~ ~~~~~ ~ms) • 2o6~:~~ : !~~-w~~~ h ~~~;s) • 98~:n : 101U~ • 
*Max Chl Dpth (ft) 21.04 * Hydr . Depth (ft) 6 . 36 * 12.96 
• Conv. Total (cfs) *4533739.0 * Conv. (cfs) *990005.6 *3543734.0 
• Length wtd . (ft) 496.07 *Wetted Per . (ft) * 995 . 97 * 1072 . 00 
• Min Ch El (ft) 981.80 • Shea r (lb/sq ft) 0 . 53 1.08 
• Alpha 1.11 • Stream Power ( lb/ft s) • 3.05 10 .13 
• Frctn Loss (ft ) 0.69 *Cum volume (acre - ft) • 1023.30 *20311 .22 34 . 97 
* C & E LOSS (ft) 0.03 *Cum SA (acres) 150. 37 * 2095.07 6 . 81 * 
*********************************************************** ************************************ 

Note: Multiple crit i cal depths were fou nd at this location . The critical de pth with the l owest, valid, 
wate r s urface was used. 

CROSS SECTION 

RIVER : 
REACH : RS : 206.41 

INPlJT 
Desc r ipt i on : 206.4 1 

Right Channe 1 Bank Stat i on I nterpo 1 a ted 
Station Elevation Data num= 97 

Sta El ev Sta Elev Sta Elev Sta Elev Sta Elev 
**************************************"**"*"************************"***"************ 
16072.3 1004 . 6 16106. 4 1006.4 16110 1005 . 1 16145.4 1008.7 16171 1008 . 7 
16201.9 1005.9 16207.2 1004 16245.8 1004.3 16311.3 1003 . 5 16339 1003 . 3 
16410.7 1003. 1 16479. 2 1003.2 16504.4 1003.2 16587.4 1003 16660. 5 1002 . 5 
16723.1 1001. 7 16801.8 1001. 5 16828. 5 1001. 3 16901.2 1001. 1 16957.6 1001.1 
17046.4 1001 17111 1001.2 17185.4 1001 17248.3 1000.1 17325.6 999 . 8 
17339.6 999.7 17404.5 999.4 17486 . 4 999 . 7 17508.2 999.5 17572.4 999 . 3 
17623 .9 997. 5 17651.1 1000. 3 17677. 5 1000.2 17744 . 8 1000 17841.4 1000 
17924 .2 1000 17975.5 1001.6 18054 . 4 997. 3 18144 . 7 995.9 18247.4 997.4 
18279 . 8 997.6 18300.2 993.9 18302.9 992.5 18313 . 4 993.5 18405.6 991.3 
18469.8 989.6 18495 . 7 988.3 18533 . 5 989.6 18556 . 8 987.7 18575.5 988.9 
18582.4 987.8 18 584.3 989.6 18620 . 5 992. 5 18634 . 5 992. 5 18697. 7 996.9 

18786 998 .9 18861.4 999.4 18929.1 999. 3 18999 . 1 996 . 6 19037 995.4 
19069.4 992.6 19082 . 5 992.4 19169. 3 990 . 8 19285.4 995 19369 .2 996.5 
19395 . 7 996.5 19466.6 996.5 19539 . 8 996. 4 1962 2 . 9 997. 3 19694 .4 996 . 7 
19720.5 996.5 19730.2 994. 5 197 48 . 7 992.6 19835 . 1 990.8 19895.8 991.8 
19904.5 990.4 19996.1 990.2 20002 . 5 990 . 4 20015.5 997 . 7 20035 990 
20091.8 991. 6 20171.9 991.2 20269 . 1 991.6 20343.1 990 . 4 20356.9 990 

20360 988.9 20373.3 988 20379.2 986 . 7 20421 985.4 20490.4 985 . 8 
20544. 3 985.8 205 76.7 983.8 20636.9 982 . 520685.221001.416 20690.8 1003.6 
20719.8 1001. 5 20729 1007.4 

Manning' s n va 1 ues num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

* * * ** * * * * ** *" * * * * * * * * * * * * * * * * * * * * * * * * *" * * * * * * * * * * *" * * *" * *" * * * * * * * * * ** * * * * * * * * * * * *" * * * * 
16072. 3 .025 17185 .4 . 043 18300.2 . 032 19622 . 9 . 032 20690.8 . 032 

Bank Sta: Left Right Lengths: Left Channe l Right coeff Contr. Ex pan. 
19622.920685.22 495 494 . 64 490 .1 . 3 

Ineffec tive Flow num= 
Sta L Sta R Elev Permane nt 

16072.3 17111 1008 F 

CROSS SECTION OUTPUT Profile #PF#1 
****"******"**********" *************************"*****"*"******************************************** 
• E.G. El ev (ft) • 1002.32 • El ement Left DB • Channe l • Right DB • 
• vel Head (ft) 0.91 • Wt. n-val. 0 . 033 0.032 
• w. S. El ev (ft) * 1001.41 *Reach Le n . (ft) 495.00 * 494.64 490 . 00 
• Cri t w. s. ( ft ) 997.88 • Flow Area ( s q ft) *11582.17 *11788 .77 
• E.G. Sl ope (ft/ft) *0.0014 36 • Area (sq ft) *11668 . 10 *11788.77 
• Q Total (cfs) *166000 . 00 • Flow (cfs) *63303.79 *102696.20 

• ~~~ ~~~~~ ~ms) • 386u6 : r~~-w~~~h ~ms) • 279~:~~ • 1o6~ :n : 
* Max Chl Dpt h (ft) 18 .91 * Hydr. Depth (ft) 4 . 63 11.10 * 
• Conv. Total (cfs) *4380634 . 0 • Conv. (cfs) *1670546.0 *2710087.0 
• Lengt h wtd. (ft) 494 . 78 • Wetted Pe r . (ft) • 2505.07 • 1070.20 • 
• Min Ch El (ft) 982 . 50 • Shea r ( lb/sq ft) 0.41 • 0.99 • 
• Alpha 1.16 • Stre am Power (lb/ft s) • 2 . 27 8.60 • 
• Frctn Loss (ft) 0.72 • Cum volume (acre-ft) • 6181. 39 *19440.90 • 1257 . 25 
* C & E LOSS (ft) 0.03 *Cum SA (acres) * 1715 . 64 * 2078.73 * 643.26 
***"***********"***********************************"********** ************************************ 

warning: Divided fl ow computed for thi s c ross-section . 
Note : Multiple critical depth s were fo und at thi s l ocation. The c ri tical depth with the lowes t, valid , 

water s urface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
**************" ***"*******************"******"************"***************************"************** 
* E.G. El ev (ft) 
• vel Head (ft) 
• w. s . Elev (ft ) 
* Cri t W.S. (ft) 
* E.G . Sl ope (ft/ft) 
• Q Tot a l (cfs) 

• ~~~ ~~~~~ ~ms) 
* Max Chl Dpth (ft ) 
* Conv. Total (cf s) 
• Length Wtd. (ft) 

* 1003.30 
1.09 

* 1002.2 1 
998.36 

*0.001435 
*166000.00 
• 2190.50 

8.07 
19 .71 

*4381569 .0 
494.75 

* El ement 
* Wt . n-val . 
• Reach Le n. (ft) 
• Flow Area (sq ft) 
• Area (sq ft) 

• Fl ow (cf s) 
• Top width (ft) 
• Avg. vel. (ft/s) 
• Hydr. Depth (ft) 

• Conv. (cf s) 
• wetted Per. (ft) 

Left os * channe l * Right OB * 
0.032 0.032 

• 495.00 • 494 . 64 490.00 
• 7928 . 85 *12640. 94 
• 7928 .85 *12640.94 

*50717.68 *115 282 . 30 
• 1128. 19 • 1062.31 • 

6. 40 • 9.12 
7. 03 11.90 • 

*1338693 .0 *3042876 . 0 
• 114 3.59 • 1071.00 
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• 

• 

• 

Dup l i cateEffect i ve 
• MinCh El (ft) 982.50 • shear (lb/sq ft) • 0.62 • 1.06 • 
• Alpha 1.08 • stream Power ( lb/ft s) • 3 . 97 9 . 65 
• Frctn Loss (ft) 0. 73 • Cum Volume (acre-ft) 942.69 •20160. 08 34. 97 
• c & E Loss (ft) 0.03 • c um SA (acres) 138.36 • 2082.88 • 6.81 • 
* * * il:* * * * * ** * * * * * ** * * * * * * * * * * * ** * * * * * *** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * 

Note : Mul tiple critical depths were found at thi s location. The critical depth wi th the l owest, valid, 
water s urface was used . 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPlJT 

RS: 206.32 

oescri pti on: 206.32 - FEMA Section 0 

Right c hannel Bank Station I nterpo l ated 
Station El evation Data num= 97 

Sta El ev Sta El ev Sta Elev Sta Elev Sta Elev 
* * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * ** * * * 
16817.7 1002.2 16831.7 1004 . 4 16847.7 1000.1 16903 997 . 6 16998.5 999.5 
17015.9 999.8 17073.2 995 . 7 17113.2 998.3 17193.6 998.2 17277.8 999.4 
17336.8 998.4 17343.9 998 . 8 17416.7 997.2 17461 999 . 1 17530.2 1000 

17612 1000 . 6 17634 . 8 999 . 5 17703.3 1001.3 17735.8 1000.4 17761.4 998.4 
17843.7 998.5 17853.7 998 17875.9 994.2 17903.4 993.9 17962.9 996.3 
18028 . 7 995.2 18096 . 2 993. 6 18102.6 993.3 18134.8 1001.1 18154.4 1000.2 
18192.6 1000.1 18243 . 3 992. 5 18301.4 992.6 18329.8 993.4 18404.3 989.6 
18429. 4 987.7 18495 . 6 987.8 18512.7 986.5 18544 .6 986.5 18577 989.5 

18647 992. 5 18707 .1 997.1 18782.1 996.8 18869.6 997.5 18885 997.8 
18895 . 7 996.8 18922 . 1 996.8 18939.9 995 . 3 18961. 5 991.6 18990.7 990 
19055 . 1 991.9 19120 . 2 992.7 19199.6 995.3 19288 998.1 19351.7 998.3 
19433 . 6 998.5 19488.7 998.2 19527.8 996.5 19535 995. 3 19546.5 994.9 
19619 . 6 996.5 19696.3 996.5 19801.3 996.5 19818 996 19830.1 994.5 
19917.7 993. 3 19992.8 991.2 20076 . 4 989.2 20107.3 989 20181.4 989.5 
20194 . 5 994.9 20217.3 987.2 20265 . 3 989.9 20314 . 9 990.8 20362.4 989.9 
20372.9 988.8 20409.1 988.6 20435 986.4 20447 . 1 986.7 20565.6 989.2 
20589. 2 986.1 20647.7 982 . 8 20703.3 983.2 20732.7 988.7 20805.2 991 
20816.2 997.6 2084 7. 3 998.3 20854.91000.773 20855.6 1001 20889.3 1002 
20959. 7 1001. 8 20988.9 1002.7 21076.4 1002 . 8 21150. 5 1002 . 8 21226.3 1002 . 8 
21295 . 2 1002.7 21368 1003.3 

Manni ng ' s n Values num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 1t 1t 1t 1t 

16817.7 . 043 18404.3 . 032 19488.7 .032 20889.3 . 032 20988.9 .025 

sank Sta: Left: Right Lengths: Left Channel Right coeff Contr. Ex pan. 
19488.7 20854.9 515 513.83 520 .1 . 3 

Ineffective Flow num= 
Sta L Sta R El ev Permanent 

16817.7 17150 1004 F 
20899.3 21368 1004 F 

CROSS SECTION OUTPUT Profile #PF#1 
*************************************************************""********************************* 
• E.G. Elev (ft) * 1001.56 • Element Left OS • Cha nne l • Right OS • 
• vel Head (ft) 0.80 • Wt . n-val. 0.035 0.032 
• w. s . El ev (ft) * 1000.76 • Reach Len. (ft) 515.00 • 513.83 520.00 
* Cri t w. s. Cft) 997.04 • Flow Area (sq ft ) • 11528. 58 *13024 . 99 
• E.G. s lope (ft/ ft) •o. 001495 • Area (sq ft) •12280. 60 *13024 . 99 
• Q Total (cfs) •166000.00 • Fl ow (cfs) *61169.30 •104830 . 70 
• Top Widt h (ft) * 3961.10 • Top Width (ft) • 2594.93 • 1366.17 • 

vel Total (ft:/s) 6 . 76 • Avg. vel. (ft:/s) 5 . 31 • 8 .05 
• Max Chl Dpth (ft) 17.96 • Hydr. Depth (ft) 5.03 9 . 53 
• Conv . Total (cfs) •4293590 .0 * Conv. (cfs) *1582144 . 0 *2711446.0 
• Length Wtd. (ft) 514.23 • Wetted Pe r. (ft) • 2293.48 • 1372 . 18 • 
• MinCh El (ft) 982 . 80 • Shear (lb/sq ft) 0.47 0.89 • 
*Alph a 1.12 • Stream Power ( lb/ ft s) • 2 . 49 • 7.13 
• Frct n Loss (ft) · 0.85 • Cum volume (acre-ft) • 6045.31 *19300.02 • 125 7.25 

: *; *~ *; * ;~~ ~ * ~ !; l* * 1t * * 1t * 1t * * * * * 2 ~ 2: * 1t :* ;~~ * ~! * ~ ~; ~~~ l * * * ** * * * *: * ;~~! ~ ~~ * *: * ~2~! ~ ~! * * * * * ~! ~~ ~ ~ * 1t * 

The critical depth with t he lowest, valid, 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************** ** ********************************** 
• E.G. El ev (ft) • 1002 . 55 • Element Le ft OB • Chan ne l • Right OS • 
• vel Head (ft) 0.99 • Wt. n-val. 0.032 0.03 2 
• w.s. Elev (ft) • 1001.56 • Reach Len. (ft) 515.00 • 513 . 83 520.00 
• Crit W.S. (ft) 997.90 • Fl ow Area (sq ft) • 7081.88 •14109 . 49 
• E.G. Slope (ft/ft) *0 . 001498 • Area (sq ft) • 7081.88 • 14109.49 • 
• Q Total (cfs) *166000 . 00 • Fl ow (cfs) *46127 .79 *119872 . 20 • 
• Top Widt h (ft) • 2377.93 • Top Wi dth (ft) • 101

6
1._7

5
6
1 

: 1366
8 

.. 1
50

7 • 
vel Total (ft:/s) 7.83 • Avg. ve l. (ft:/s) 

• Max Chl Dpth (ft) 18.76 • Hydr . Depth (ft) 7.00 * 10 . 33 • 
• Conv. Total (cfs) •4288577.0 • Conv. (cfs) *1191702.0 •3096875.0 
*Length Wtd. (ft) • 514.13 • wett:ed Per. (ft) • 1026.57 • 1372 . 97 * 
• Minch El (ft) 982 . 80 • Shear (lb/sq ft) 0.65 0.96 • 
*Alpha 1. 04 • Stream Power (lb/ft s) • 4.20 • 8. 17 
* Frctn Los s (ft) 0 . 83 • Cum vo lume (acre-ft) 85 7. 40 •20008. 20 • 34.97 
• c & E Loss (ft) 0.00 • Cum SA (acres) 126.21 • 2069. 10 • 6.81 • 
**********************************"************************************************************* 

Note: Multiple critical depths were fo und at t hi s location. The critical depth with t he lowest, valid, 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 206.22 
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Dup 1 i cateEffect i ve 
I NPUT 
De scrip t ion: 206 . 22 

Right Channe l Bank St ation Inte rpol ated 
Stati on El evation Data num= 97 

Sta Elev Sta El ev Sta El ev Sta El ev St a Elev 
* ******** ** * * ***** ** **** ** ** *** **** **** ** ***** ***** ******* *** ***** ****** *** ***** 

16557.5 1004. 3 16639.4 1004 16713 . 7 1003.6 16806 . 6 1001.8 16878. 4 
16892.3 998. 9 1694 6 .1 1002 .9 16955.9 1004.8 16975. 7 997. 5 16981.9 
16987. 4 998. 1 17046 .8 996.8 17159 .7 997 17260.1 998 .5 17320.1 
17343.9 994.5 17380. 4 994.5 17400 .6 996 .8 17408 996.8 17477 . 4 
17541. 1 999.5 17596.5 998.4 17631.6 996.8 17724 . 8 998.9 17740 . 4 
17771. 5 991.4 17846.4 992.8 17904 . 5 993.5 17940 995.6 18004 . 2 
18016. 1 997.5 18035.4 995 . 9 18079 .4 996.3 18103.6 997.7 18147.1 
18161. 3 993.8 18238.9 993 . 7 18321.5 992.4 18333.6 991.4 18443.6 
18455.9 991.4 18507 .4 994 . 4 18550 .2 989.5 18634. 4 989.6 18723 . 2 
18759.4 986.3 18833 .1 991. 5 18933 . 1 991. 9 18987.8 992.5 19058 
19110 . 4 996.4 19138.8 999. 5 19223 . 6 1000.6 19278.4 1001. 5 19361.2 
19370.9 998.6 19381.6 1000. 1 19456.3 999 . 5 19512. 1 996.4 19583 
19660.7 994.4 19691.9 994.4 19781.3 994 . 4 19826.6 994 . 4 19870 
19877.4 990 . 6 19912.2 990 20004 . 6 991.9 20079 991.3 20117.2 
20188 . 2 986.9 20282 986.7 20306 . 6 994.7 20332.7 985 . 9 20338.2 
20423 . 1 985.1 20525.8 983 20611 . 1 984.7 20700.7 989.7 20755.5 
20766 . 6 995. 9 20807.8 996. 5 20844.2 994.9 20887.6 996 . 6 20898. 1 
20968 . 3 999 20974.6 999.120977 . 35999 . 842 3 20990.9 1003. 5 21017.9 
21148 . 3 1002 .6 21222.8 1003.1 21294.4 1003. 3 21307.8 1003.3 21385.2 
21467 . 9 1003.9 21480 1004 

Manning's n values num= 
Sta n val Sta n val Sta n val Sta n Val 

*********************"********************** ******************** 
16557.5 . 04 3 19278.4 

Bank Sta: Left Right 
19278.420977. 35 

I neffecti ve Flow num= 
Sta L Sta R Elev 

16557.5 16955 . 9 1004 
21480 21480 1004 

. 043 19583 .032 20990 . 9 

Lengt hs : Left Channe l 
500 502 . 44 

Permane nt 
F 
F 

Right 
460 

CROSS SECTION OUTP UT Profil e #PF#1 

.025 

Coeff Cant r. 
. 1 

999 
999.4 
997 . 5 
998 .9 
998.5 
995.6 
997.6 
991.4 
987.6 
994.5 

1000.2 
994 . 5 
992.6 
990 . 7 
985 . 9 
992.3 
998.3 

1001.7 
1003 . 5 

Ex pan. 
. 3 

*********** **************************************************************************** ******* * 
• E.G. Elev (ft) * 1000 .70 • El ement Left OB • Cha nnel • Ri ght OB * 
• vel Head (ft) 0.87 • Wt. n- Va l . 0.043 0 . 03 2 
• w. S . El ev (ft) 999.83 • Reach Len . (ft) 500.00 * 502 . 44 460.00 
• cri t w. s . (ft) 996. 54 • Fl ow Area (sq ft) *11715. 22 *13207. 08 
• E.G. s lope (ft/ft) *0.001855 • Area (sq ft) *11741.90 *13207.08 
• Q Total (cfs) *166000.00 • Flow (cfs) *53201.89 *112798 . 10 
• vToep Tw

0
idt at lh ((fftt/)s ) • 3819 .75 • Top width (ft) • 2242.04 • 1577 . 71 • 

l 6.66 • Avg. vel. (ft/s) 4 . 54 8 .54 
* Max Chl Dpth (ft) 16 . 83 * Hydr . Depth (ft) 5.34 8.37 
• Conv . Total (cfs ) *3853835.0 * Conv. (cfs) • 1235 128.0 *2618707 0 
• Length wtd. ( ft) 501. 63 * wetted Pe r . (ft) • 2198.36 • 1582. 28 
• Min Ch El (ft) 983.00 • s hear (lb/sq ft) 0.62 0 . 97 
• Alpha 1.27 • St ream Power ( lb/ ft s) • 2.80 • 8 . 26 • 
• Frctn Loss (ft) 0. 99 • Cum vol ume (ac re-ft) * 5903. 31 *1914 5 . 30 • 125 7. 25 
• c & E Loss (ft ) • 0.00 *Cum SA (acres) * 1656.39 * 2047.58 643.26 • 
********************************************************************** ************************* 

warning: Divided flow computed fo r t hi s cross-secti on. 
Note : Multiple c ritica l depths we re found at this l ocat i on . The criti ca l depth with the lowest, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
******************* ** *************************************************************** *********** 
• E.G. El ev (ft) * 1001. 72 • Element Left OB * Cha nne l • Right OB • 
• vel Head (ft) 1.03 • Wt. n- va l . 0.043 0.032 
• w.s. El ev ( ft ) • 1000.69 • Reach Le n . (ft) 500.00 • 502 . 44 460 .00 
• Cri t w.s. (ft) 996.71 • Fl ow Area (sq ft) • 6624. 84 *14611.29 • 
• E.G. s lope (ft/ft) •o. 001734 • Area ( s q ft ) • 6624.84 *14611. 29 • 
• Q Total (cfs) *166000 .00 • Flow (cfs ) *38880 .52 *127119.50 

• ~~~ ~~~~~ ~ms) • 244~ : ~~ : ~~g . w~~~h ~ms) 79u~ • 164 ~: ~g : 
• Max Chl Dpth (ft) 17.69 * Hydr. Depth (ft) 8.34 8.87 * 
• Conv. Total (cfs) *3986076 . 0 • Conv. (cf s ) *933618 . 8 *3052457.0 
• Le ngth wtd. (ft) 501.89 • Wetted Per. (ft) • 804 .40 * 1652. 99 • 
• Mi n Ch El (ft) 983.00 • Shear (lb/sq ft) 0.89 0.96 • 
• Alpha 1.08 • Stream Power (lb/ft s) * 5 . 23 8.33 
• Frctn Loss (ft) 1.04 • Cum volume (acre - ft) 776.37 *19838 . 81 • 34.97 
* C & E LOSS (ft) 0 . 02 *Cum SA (acres) 115.53 * 2051.32 6.81 
************************ ********************************** ******************* ****************** 

warning: 
warning: 

Divided flow computed for this c ross -sec tion . 
The ene rgy loss was great er t han 1. 0 ft (0.3 m). betwee n t he current and previous c ross 
section. Thi s may indi cate the need for additi onal cross sect i ons . 
Multiple cri tical de pths were found at thi s locat i on. The c r itical depth with t he lowes t, 
water s urface was used. 

Note: 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Descript i on: 206.13 

RS: 206 . 13 

R1ght Cha nnel Bank Statlon Interpolated 
St anon Elevat1on Data num= 97 

Sta El ev St a El ev Sta El ev Sta El ev Sta El ev 
************* ********************* ******************** ************************** 

16722. 1 1002.8 16785.1 1002.2 16877.3 1002. 1 16908. 3 1000 . 9 16979.6 1000.9 
17014. 5 1000. 3 17057.5 998.5 17070.3 997.5 17183.2 997. 5 17222.6 994.5 
17342 . 3 992.1 17417.8 994.4 17490.8 994.6 17494 994.7 17613 . 2 996.3 
17668.4 995.8 17699.1 991.3 17790 . 1 992. 3 17861. 7 993 . 7 17934 . 2 993.6 
17996.1 993. 2 18017. 5 997.2 18080 . 8 996 . 1 18121.2 996.9 18147 .1 992.3 
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val id, 



• 

• 

Dup 1 i cateEffective 
18166.8 991.3 18235.4 991.3 18302.6 991.3 18386 991. 3 18421.8 989.5 

18432 988.4 18469. 5 988.4 18475.1 989. 5 18500.2 989 . 3 18504.2 988.4 
18568 . 5 987.118688 .1 988.4 18765.4 989 . 5 18782 .8 992.5 18860.9 996.5 

18915 999.2 18980.4 995.4 19020.4 994.5 19089.1 997.3 19153. 9 1000.5 
19162 1001.6 19203 1003.8 19205.7 1003 .2 19223.2 1003 19263 . 9 1000.5 
19294 999 . 3 19352.5 999.3 19369.3 998.5 19381.9 996.4 19450.5 995.7 

19547.3 995.6 19615.3 994 . 4 19675.1 990.6 19753 . 3 990.5 19774.8 990.4 
19852.5 988.3 19926.3 986.6 19938.1 987.1 19943. 1 987.8 19956 986.6 

19959 986.7 20036.9 986 .5 20105 . 4 986.3 20129 . 5 986.8 20164 . 8 990.8 
20183. 5 987.1 20270.6 987 . 9 20276.8 988.6 20297.8 988.6 20342.4 987.5 
20366.8 987 . 4 20431.3 985.5 20458.7 984.6 20505.9 984.6 20523 . 1 985 .6 
20557 . 7 986 . 6 20563.2 987.2 20637 987.5 20656 988.4 20660.4 988 

20685 996 . 6 20699.6 998 20710 .6 997.6 20766.4 997 .9 20788.2 997 
20848 . 3 996.7 20868.5 996 20903.4 995 . 720914.99998.8712 20934 . 1 1004.1 
20964.8 1000 . 3 20989. 1 1000 . 6 

Manning's n values num= 
Sta n val Sta n val Sta n val 

*********************************************** * 
16722 . 1 .043 19203 .033 20934.1 .032 

sank Sta : Left Right 
1920320914.99 

Length s : Left Channe 1 Right 
490 483.44 540 

Coeff Contr. 
.1 

Ex pan. 
. 3 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*********************************************************************************************** 
* E.G . Elev (ft) 999 .71 * Element Left OB * Channe l * Right OB * 
• vel Head (ft) 0.86 • Wt. n- val. 0 . 043 0.033 
• w. s. Elev (ft) 998 . 84 • Reach Len. (ft) 490.00 483.44 540 .00 
• Cri t w.s . (ft) • Fl ow Area (sq ft ) *1134 3.04 *12898.46 • 
• E.G. s lope (ft/ft) *0.002097 • Area (sq ft) *ll343.04 *12898.46 • 
• Q Total (cfs) *166000 .00 • Flow (cfs) *57077 .14 *108922.90 
• Top width (ft) • 3610.69 • Top width (ft) : 2057

5
._
0
86
3 

• 1552.83 
vel Total (ft/s ) • 6.85 • Avg. Ve l . (ft/s) 8.44 

*Max Ch l Dpth (ft) 14.24 * Hydr. Depth (ft) 5.51 8.31 * 
• Conv. Total (cfs) *3625268 .0 • Conv. ( cf s) *1246506.0 *2378763.0 
• Length wtd. (ft) • 485 . 81 • wetted Pe r . (ft) • 2060.23 • 1556. 11 • 
* MinCh El (ft) 984 . 60 * Shear ( lb/S Q ft) 0.72 1.08 
• Alpha 1 . 18 • St ream Power (lb/ ft s) • 3.63 9. 16 
• Frc t n Loss (ft) 1.19 *Cum Volume (acre-ft) * 5770.82 *18994.74 * 12 57.25 
* C & E LOSS (ft) 0.04 *Cum SA (ac r es) * 1631.71 * 2029 . 52 643.26 * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * ** * * * * * 

warning: Divided flow compute d for this cross-section. 
warning: The ene rgy loss was greate r t han 1.0 ft (0.3 m) . between the current and previous cross 

section. Thi s may indicate t he need fo r addi t i onal c ross secti ons . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
"" * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ""* * * * * * * * * * * * * * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * * 
• E.G. El ev (ft) • 1000. 66 • El ement Left OB • Chan ne 1 • Right OB • 
• vel Head (ft ) 1.23 • Wt. n-val. 0 . 043 0.033 
• w.s. El ev (ft) 999.43 * Reach Len. (ft) 490.00 * 483.44 540.00 
• Cri t w.s. (ft) *Fl ow Area (sq ft) * 5507.57 *13816.21 * 
* E.G. Slope (ft/ft) *0.002539 *Area (sq ft) * 5507.57 *13816 .2 1 * 
• Q Total (cfs) *166000.00 * Flow (cfs) *35563.61 *130436 .40 

• ~~~ ~~~~~ ~ms) : 238U§ : :~~- w~~f~ m~s ) 76~:~~ : 162tU : 
*Max Chl Dpth (ft ) 14.83 * Hydr . Depth (ft) 7.23 8.5 1 * 
• Conv. Total (cfs) *3294110 . 0 • Conv . (cfs) *705725 . 5 *2588384.0 
• Length Wtd. (ft) • 484.60 * Wetted Per. (ft) • 77 1. 32 * 1627.99 * 
• Minch El (ft) 984.60 • s hear (lb/sq ft) 1.13 • 1.35 
• Alpha 1.07 • St ream Power (l b/ f t s) • 7.31 * 12.70 * 
• Frctn Loss (ft) 1.44 • Cum volume (acre - ft) 706.74 *19674. 86 * 34.97 

: *; * ~* ~ * ~~! ~ * r r~ 2 * * * * * * * * * ** * * 2 * 2~ * *: * ~~~ * ;! * s :~ ~~~ 2 * * * ** * * * * * * * ;z~ * ~2* *: * ~ 2~ ~ *! ~ * * * * * ** ~ * ~ ~ * *: 

warning: 
warning: 

warning: 

Divided flow computed for this c ross-section . 
Th e velocity head has changed by more t han 0 . 5 ft (0 . 15 m). Thi s may indi cate t he need for 
addi tional cross sections . 
Th e energy l oss was greater than 1.0 ft (0. 3 m) . betwee n the curre nt and previ ous cross 
section. Thi s may indicate the need fo r addi tiona 1 c ross sect ion s . 

CROSS SECTION 

RIVER: 
REACH: RS: 206 .03 

IN PUT 
Descri ption: 206.03 
Station El evation Dat a num= 96 

Sta El ev Sta Elev Sta El ev Sta Elev Sta Elev 
****************************************************** ************************** 

16802.9 1002.4 16810.4 1002 16813.6 1000 . 9 16824 1002.4 16844.6 1000 . 6 
16890 . 3 1000.8 16957.6 998.6 16974.2 996 . 3 17051 996.3 17118.7 996 
17158.8 996.3 17238.1 994.4 17268.4 993 . 9 1733 7. 7 992 . 2 17429.7 992 . 2 
17531 . 5 992.2 17538.3 993.5 17547. 2 994.4 17602.5 996 . 5 17662 996 . 6 
17711 . 8 998.8 17753.6 997.9 17811 .8 999.7 17868.4 998.8 17876 996 . 8 
17888 . 6 992.2 1792 1. 7 991.3 17955.9 991.3 18046.3 991. 3 18129 992.2 
18208 . 5 993.4 18309.7 993.6 18420.9 993. 3 1844 7. 9 989.4 184 57.8 986 . 4 
18517 . 5 985. 1 18549.4 986.9 18588 984 18644.4 992.4 18712.4 995 . 4 
18774.2 998.9 18830 995.4 18904.6 994 . 2 18908. 3 994.2 18995.9 996.3 
19086.5 1000.5 19177 1002.9 19201. 9 1004.4 19226.8 1002.9 19249 . 6 1003.2 
19274.5 1000. 5 19281.8 998 . 5 19300. 1 995.7 19315.7 994.3 19390. 1 994 . 3 
19400 . 5 994. 3 19413. 5 991. 2 19424 .9 989. 1 19482. 5 986.8 19510.1 986.8 
19554.4 985.8 19658.8 985.8 19753 . 3 985.9 19822.1 985.9 19854. 2 986.9 
19870. 5 986.6 19902.2 987.2 19919.6 986.6 19994. 1 987.8 20078.9 988 . 1 
20133.4 987.5 20176.6 991.9 20201. 4 992. 1 20216.4 992.9 20292. 1 994 . 2 

20354 993 20378.4 992 20392 989. 3 20410. 4 989. 1 20427.7 986 . 6 
20479.5 986.9 20548 985.1 20601.3 984 . 5 20610.2 984.8 20660. 5 989 . 4 
20711.9 992.7 20772.6 995.4 2085 1. 6 995. 1 20876.8 995 20972.6 994 . 7 
21099 . 7 995.7 21122.5 995.9 21132 .1 998.6 21160. 4 1005.3 21175.8 999 . 9 
21184.2 999.9 

Manning 's n Val ues num= 3 
Sta n Val Sta n val St a n val 
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Dup l i cateEffective 

16802.9 . 043 19201.9 

Bank sti926if~ 20~~2~~ 
Ineffective Flow num= 

Sta L Sta R Elev 
16802. 9 16900 1003 

. 033 20772.6 .032 

Lengths: Left Channe 1 

Permanent 
F 

590 513.6 

CROSS SECTION OUTPUT Profile #PF#1 

Coeff Contr. 
.1 

Ex pan. 
. 3 

~*************************************~***~************~***********~*************************** : ~~r· H;~av c}gl 99U~ : ~~em~~0al. L6f~4~B • cg~83~ 1 • Rit~3~B • 
• w.s. Elev (ft) 997.19 • Reach Len. (ft) 590.00 513.60 • 510 . 00 
• Crit w.s. (ft) 995.40 • Flow Area (sq ft) • 7301.57 *12448.57 • 718.57 
• E.G. Slope (ft/ft) *0.002920 • Area (sq ft) • 7301.57 *12448.57 718.57 
• Q Total (cfs) *166000.00 • Flow (cfs) *38067 . 28 *125045.60 • 2887.13 
• Top Width (ft) • 3627 . 33 • Top width (ft) • 1790.61 • 1482.23 354.48 

vel Total (ft/s) 8.11 • Avg. vel. (ft/s) 5.21 • 10.04 4 . 02 
*Max Chl Dpth (ft) 13.19 * Hydr. Depth (ft) 4.08 8.40 2.03 
• Conv. Total (cfs) *3071777.0 * Conv. (cfs) *704422.8 *2313929.0 • 53425.3 
• Length Wtd. (ft) 528.46 • Wetted Per . (ft) • 1793 . 59 • 1484.21 • 354.67 
• MinCh El (ft) 984.50 • Shea r (lb/sq ft) 0.74 1.53 0.37 
• Alpha 1.25 • Stream Power (lb/ft s) • 3.87 15.36 1.48 
• Frctn Los s (ft) 1.19 • Cum Volume (acre-ft) • 5665.95 *18854.09 • 1252.79 
* C & E LOSS (ft) 0.12 *Cum SA (acres) * 1610.07 * 2012.68 641.06 
*********************************************************************************************** 

warning: Divided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous c ross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #PF#2 
******************************************************************************************~**** 
• E.G . Elev (ft) 999.15 • Element Left OB • Channel • Right OB • 
• vel Head (ft) 1. 78 * Wt. n-val . 0.043 0.033 
• w.s. Elev (ft) 997 . 37 • Reach Len. (ft) 590.00 • 513.60 • 510.00 
• Crit w.s. (ft) 995.41 • Flow Area (sq ft) • 3391.07 *12720.36 • 
• E.G. Slope (ft/ft) *0.003548 • Area (sq ft) • 3391.07 *12720.36 • 
• Q Total (cfs) *166000.00 • Flow (cfs) *23329.40 *142670 . 60 
• Top width (ft) • 2131.13 • Top width (ft) • 647 . 70 • 1483.43 • 

vel Total (ft/s) 10.30 • Avg. vel . (ft/s) 6.88 11.22 
*Max Chl Dpth (ft) 13.37 • Hydr. Depth (ft) 5.24 8 . 57 
• Conv. Total (cfs) *2786996.0 • Conv. (cfs) *391680 . 3 *2395315 . 0 
• Length wtd. (ft) 524.67 • Wetted Per . (ft) • 653.26 • 1487.40 
• MinCh El (ft) 984.50 • Shear (lb/sq ft) 1.15 • 1.89 
• Alpha 1.08 • Stream Power (lb/ft s) • 7.91 21.24 
• Frctn Loss (ft) 1.16 • Cum volume (acre-ft) 656.69 *19527.61 • 34.97 
* C & E LOS S (ft) 0 . 28 • Cum SA (acres) 98 . 67 * 2015.21 * 6.81 * 
*********************************************************************************************** 

Divided flow computed for this cross-section. warning: 
warning: The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m) . This may indicate the need for 

addi tiona 1 c ross sections. 
warning: 

warning: 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0. 7 or greater than 1. 4. This may indi cate the ne ed for additional cross sections. 
The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
sect ion. This may indicate the need for additional cross sect ions. 

Note: Multiple critic,al de pths were found at this location. The critical de pth with the lowest, valid, 
water s urface ~as used. 

CROSS SECTION 

RIVER: 
REACH: RS: 205.94 

INPUT 
Description: 205 . 94 
Station Elevation Data num= 96 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 
16903.8 1000. 5 16909. 4 1000 16920.9 1001.6 16972. 5 1001.2 16975. 5 1000.3 
16985.1 1001.6 17007.6 998.7 17082.9 996.3 17151.6 996 . 3 172 34 996 . 3 
17267.9 996.317336.5 996.2 17426 996.4 17508. 2 996.2 17592.3 996.3 
17688.9 994.4 17733. 4 994 17754.7 991.9 17830 .3 991.2 17928 993.4 
17928.3 993 . 4 18000.5 993.2 18041.8 993 . 1 18116.7 993.3 18216.4 993.4 
18279.7 991.1 18294 . 7 987.3 18302. 5 986.7 18362. 5 986.9 18376.8 985 . 1 
18407.6 986.2 18496.1 984.1 18565.5 985.4 18614.9 98 7. 2 18629. 5 988.4 
18642.1 988.5 18669.8 994.1 18756 .5 994.7 18817.1 995.6 18869. 8 993 . 4 
18916 . 1 992.8 18941.2 994.2 19004.1 991 19053.5 981.9 19123.4 981.8 
19199.3 982 19250 981.9 19337 .5 981.5 19354.9 982.2 19448.6 985 
19535. 3 985 19613.6 984 . 8 19703.6 985.4 19775.9 989. 5 19831. 1 990.2 
19926 . 3 989.4 19994.7 989 . 1 20082.6 988. 9 20106.6 989.1 20111.2 988 . 5 
20149.5 990.4 20183.7 994.3 20237 990 . 7 20262.2 991.4 20291. 7 989.3 

20345 989.3 20445.6 986 . 5 20507.2 982 . 5 20519.9 982.9 20520. 2 982.1 
20569 . 1 981 20589.6 984 20612 989 . 6 20643 991.1 20662. 1 992.9 
20686.6 992 . 8 20704.4 994 . 4 20767 996.6 20871.9 997.4 20903 . 2 996.9 
20938.8 991. 7 20969.6 993 . 5 21038.9 995.4 21103 995.9 21150.3 993.9 
21195. 3 994 . 9 21265.8 994 . 7 21288.8 994 21309.9 995.5 21385.6 995.9 
21402 . 4 995 . 6 21473.1 995 . 1 21527.7 994.8 21551 998.8 21641.3 999.1 

21683 1001.6 

Manning's n va 1 ues num= 4 
Sta n val Sta n val Sta n val Sta n Val 

**************************************************************** 
16903.8 . 043 18817.1 .033 20767 .032 20938.8 .037 

Bank Sta: Left n1~~ Lengths : Left Channel Rim Coeff Contr. Ex pan. 
18817.1 505 506.69 . 1 . 3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
21215 21683 999 F 

CROSS SECTION OUTPUT Profile #PF#1 
*************************************************************************1r*1r******************* 
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• 

Dup l i cateEffective 
• E.G. Elev (ft) 997.17 • El ement • Left DB • Channel • Ri gh.

0
t

3
o
6

s • 
• ve l Head (ft) 0.89 • wt. n- val. 0.043 0.033 0 
• w.s. Elev (ft) 996. 28 • Reach Len. (ft) 505.00 • 506.69 • 510.00 • 
• Crit w. s. (ft) 992.36 • Flow Area ( s q ft) • 6215.99 *17060 . 13 528.54 
• E.G. Slope (ft/ ft) *0.001782 • Area ( s q ft) • 6215.99 *17060 . 13 877.89 
• Q Total (cfs ) *166000 . 00 • Flow ( cfs ) *26725.95 *137949.00 • 1325 . 10 • 

• ~~~ ~~~~~ ~ms) • 397U~ : :~~ - w~~~h ~~~~s) : 14oug : 194g:g~ 62tn 
• Max chl Dpth (ft) 15.28 • Hydr. Depth (ft) 4.43 8.79 1.72 
• Conv. Total (cfs ) *3932557.0 • Conv. ( cf s ) *633140.5 *3268024.0 • 31391.7 
• Length wtd. (ft) 506.47 * Wetted Pe r. (ft) • 1404.90 • 1944 . 24 • 307.99 
• MinCh El (ft) 981.00 • Shear (lb/ sq ft) 0 . 49 • 0.98 0.19 
• Alpha 1.18 • Stream Power (lb/ ft s) • 2.12 7.89 0.48 
• Frctn Loss (ft) 0.66 • Cum volume (acre- ft) • 5574.41 *18680 . 13 • 1243.45 
* C & E LOSS (ft) 0.07 *Cum SA (acres ) * 1588.44 * 1992. 50 * 635.31 
'* * * * * * * * * * * ** * * * * * ** ** ** *. * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

warning: Divide d flow compute d for t.hi s cross-se c tion . 
Note : Multiple critical de pth s we re found at thi s l ocati on. The c ritical depth with the lowest, valid , 

water s urface was us ed. 

CROSS SECTION OUTPUT Profile #PF#2 
* * * * * * ** * ** * * * * * * * * * * * ** * * * * * * * * * * * * * ** * * * ** * * * * * * 1t * * * * ** * * * * * * * * * * ** * * * * * ** * * * * * * * * * * * * * * * * * * * 
• E.G. Elev (ft) 997.71 • El ement Left OB * Channel • Right OB • 
• vel Head (ft) 0.86 • Wt . n-val. 0.04 3 0.033 
• w.s. Elev (ft) 996 . 85 • Reach Len. (ft) 505.00 * 506.69 510.00 * 
• Crit w. s . (ft) 992 . 30 • Flow Area (sq ft) • 4747.93 *18184.85 
• E. G. Slope (ft/ ft) *0 . 001519 • Area (sq ft) * 4747.93 *18184.85 
• Q Total (cfs) *166000.00 • Fl ow (cfs ) *24792 . 00 *141208.00 

• ~~~ ~~~~~ ~ms) • 256~ : g~ : :~~. w~~fh ~~~~s) 61ug • 194n~ • 
* Max Chl Dpth (ft) 15. 85 * Hydr . De pth (ft) 7.69 * 9.3 3 
* Conv. Tota l (cfs ) *4259277.0 * Conv. ( c f s ) *636120.4 *3623156.0 
• Length wtd . (ft) * 506.48 * Wetted Per. (ft) 621.93 * 1953 . 74 • 
• Min Ch El (ft) 981.00 • Shea r (lb/sq ft) 0. 72 0.88 
* Alpha 1.06 *Stream Powe r (lb/ ft s ) * 3 .78 6 . 85 
• Frctn Loss (ft) 0. 59 • Cum volume (acre - ft) 601. 57 *1934 5 . 41 • 34. 97 
* C & E LOSS (ft) 0 . 06 * Cum SA (acres ) 90 . 10 * 1994.97 6.81 * 
* * * * * * * * * ** * * * * * ** * * * * * * * * * * * ** * * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * * * * * ** * 

Note: Multiple critical depths were found a t this location. The critical depth with the lowes t, valid , 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descript i on: 205.84 

RS: 205.84 

Station El evation Data num= 96 
Sta Elev Sta El e v Sta El ev Sta Elev Sta Elev 

* * * * * * * * * ** * * * * * ** * * * * * * * * * * * ** * * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
17154.7 999 . 5 17167.6 998. 3 17173.7 999 17242.7 999.3 17319.2 999.3 
17395.4 998 . 8 17445.8 998.6 17482.3 997 . 2 17534.1 997. 5 17544.3 997.1 
17572.5 997.3 17612.4 996.5 17644.3 993. 7 17719.4 994.2 17735.7 993 . 6 

17775 993 . 6 17842.8 992 . 3 17862 .2 987 . 5 17958.9 987.6 17969 . 5 989 . 4 
18029.4 989. 1 1804 2 . 3 990.1 18085.3 986.5 18121.7 984.6 18194 . 4 985 
18242.1 986.4 18267 .7 987.9 18304.8 988.6 18343.6 988.3 18423 . 5 987 . 9 
18487.6 987.3 18519.2 980.3 18575.4 985. 3 18594.1 984.3 18599 . 2 983 
18611. 3 981. 7 18624. 5 979.5 18698.1 979.6 18782.8 980.6 18852 . 2 980.4 
18868.5 982.8 18970 . 3 982.9 19086.6 984 . 3 19137.9 986 19161.5 987.5 
19244.2 986.1 19262 . 6 985.8 19339.3 985 . 7 19420.2 986.1 195 21.7 987.3 
19606.4 989 . 5 19664 . 7 990.4 19734.4 992 19762.4 991.1 19876.6 990.8 
19965.5 989.4 20028 . 7 988.2 2013 2 .7 984 . 3 2014 7. 5 98 3 .5 20176 983 
20199.7 984. 8 20287.6 984.2 20364.3 982 . 3 20417 . 7 981.2 20446.2 981.5 
20481.4 989.8 20508 994.7 20535.7 996 20575.3 996.4 20613.9 995.2 
20691.5 994.7 20737.2 994.6 20809 . 8 995.7 20816 . 4 996 20875 995.1 
20909.1 992 . 8 20953. 5 994.7 21021.3 995.7 21074.7 995.5 21087.2 993.8 
21126.7 992.2 21139 . 8 993. 2 21222.1 993 . 7 21281.4 994.3 21334.2 993 
21367.3 994.1 21398 . 1 992.4 21450.5 994 . 8 21460 991.6 21508 . 8 993.1 
21563 . 2 993.7 21607.4 993. 3 21622. 3 993 . 7 21634.1 995.7 21671.2 996 . 7 

21696 999.5 

Manning' s n Va 1 ues num= 
Sta n va l Sta n val Sta n va l St a n val Sta n val 

* * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
17154.7 . 043 18487.6 . 04 3 185 75 . 4 . 032 20535.7 . 032 20875 .037 

Bank s tis4~~f~ 20~~~h~ Length s : Left Channe l Right Coeff Contr. Ex pan. 
495 496 480 . 1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Pe rmanent 
21450 21696 999 F 

CROSS SECTION OUTPUT Profile #PF#1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * : e~r· H~!~v (~g) 99u~ : ~~em~~~al. Lg:64~B * C8ao3~l * Rit63~8 • 
• w.s . Elev (ft) 995.78 • Reach Le n . (ft) 495.00 • 496.00 480 . 00 
• Cri t w.s. (ft) 991.10 • Flow Area (sq ft) • 5827.68 *20747.91 * 1226 . 92 
• E. G. Slope (ft/ ft) *0.001006 • Area (sq ft) * 5827.68 *20747.91 • 1697.20 
• Q Total (cfs) *166000.00 • Flow (cfs ) *22730.35 *141072.70 * 2196.97 • 
* Top width (ft) • 3933 . 88 • Top width (ft) 867.04 • 2043.50 • 1023 . 33 

Vel Total (ft/ s) 5.97 • Avg . ve l . (ft/s) 3 . 90 • 6.80 1.79 
* Max Chl Dpth (ft) 16.28 * Hydr. Depth (ft) 6.72 10 . 15 1.47 
• Conv. Total (cfs) *5233237.0 • Conv . ( cf s ) *716586 . 3 *4447390.0 • 69260 . 5 
• Length wtd . (ft) * 495.56 * Wetted Pe r . (ft) • 868. 21 * 2046 . 96 836.58 * 
• Min Ch El (ft) 979 . 50 • Shea r (lb/sq ft) 0 . 42 0.64 0.09 
• Alpha 1.16 • Stream Power (lb/ ft s ) * 1.64 4. 33 0 . 16 
• Frctn Loss (ft) 0.65 • cum volume (acre - ft) • 5504 . 60 *18460.2 3 • 1228 . 37 
* C & E LOSS (ft) 0.00 *Cum SA (acres) * 157 5.28 * 1969 . 33 625 . 63 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * ** ** * * * * * 
warning: Divided flow computed f o r thi s c ross-section. 
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Dup 1 i cateEffective 
Note: Mu l ti pl e critical depths were fo und at thi s location . The critical depth wit h t he l owest, valid, 

water s urface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
*****************************1t*******************************************************'lr*****1t*** 
• E.G. El ev (ft ) 997.06 • El ement Left OB • Cha nne l • Right OB • 
• vel Head (ft) 0.67 • Wt . n- Va l . 0 .043 0 . 033 
• w.s. El ev ( f t) 996.39 • Reach Le n . (ft ) 495.00 • 496 . 00 480 . 00 
• Crit w.s . (ft) 991.10 • Fl ow Area (sq ft) • 3668 . 58 *21988 . 48 
• E.G. s l ope (ft/ft) *0 . 000928 • Area (sq f t ) • 3668 . 58 *21988 . 48 
• Q Total (cf s) *166000 . 00 • Fl ow (cf s) *16967.54 *149032.50 • . ~~~ *~~~~ ~ms) • 243~:~~ : ~~~- w~~~h m~s) 38u~ • 204ug * 
* Max Chl Opt h (ft ) 16.89 * Hyd r. Depth (ft ) 9.46 * 10.74 
* Conv. Total (cfs) *5449105.0 • Conv. (cf s) *556975.2 *4892130.0 
• Lengt h wtd . ( f t ) * 495 . 95 • Wetted Per. (ft) 398.36 * 2051.95 • 
• Mi n c h El (ft) 979.50 • Shea r ( l b/sq ft) 0.53 0.62 
• Alpha 1.04 • St r eam Power ( l b/ft s) • 2.47 4.21 • 
* Frctn Loss (ft) 0.58 • Cum vol ume (acre-ft) 552.78 *19111.76 • 34.97 
* C & E Loss (ft ) 0.01 *Cum SA (acres) 84.28 * 1971.72 6.81 * 
*********************************************************************************************** 

Note : Mu l ti ple c rit i cal depths were found at t hi s l ocation . The critical depth with t he l owest, val id, 
wate r s urface was used. 

CROSS SECTI ON 

RIVER: 1 
REACH: 1 

I NPlJT 

RS: 205.75 

Desc r iption : 205.75 
Station El evation Data num= 96 

Sta El ev Sta El ev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

17305. 3 
17581.1 
17864.9 
18204. 5 
18414.2 
18502. 7 
18852.2 
19231.1 

19547 
19806.7 
20051. 4 
20183 . 3 
20373.3 
20691. 1 
20929.3 
21060.1 

21377 
21648. 1 

21921 
22145 

998.9 17323.7 
996.2 17666 . 5 
996.5 17966 . 3 
985.7 18238.3 
984.2 18425 . 5 
981. 5 18551. 9 
983. 7 18938 . 1 
986.4 19292 . 3 
990.4 19564 . 3 
989.9 19819 . 8 
988. 1 20065 . 4 

981 20265 . 9 
988.6 20450.3 
996. 1 20754.7 
994 . 1 20943 . 9 
993.2 21120 . 9 
994. 4 21386 . 2 
996.3 21682 
997.6 22001 
998.9 

996 . 7 17395.5 
995.9 17680. 3 

996 18048 
975 . 2 18303 
978 . 9 18465. 2 
977 . 5 18634. 1 
983.3 19031.5 
989 . 2 19362.3 
991. 1 19608. 3 
990.5 19830.2 
987. 5 20101.2 
982 . 2 20296. 1 

990 20500.5 
995 . 2 20833.9 
991. 9 20951. 5 
992 . 7 21131.3 
994.7 21449.8 
996.5 21789 
997 . 7 22076.6 

996.8 17486.9 
996 17753.1 

994.8 18136.2 
975. 1 18340.9 
978.9 18482 
978.7 18705.8 
983.4 19132.6 
991. 3 194 10 . 6 
991.1 19685 . 9 
990.2 19906.7 
975.7 20131. 5 
983 . 6 2032 0 . 1 
990. 7 20583. 6 
994.8 20900 .7 
991.7 20989 
991. 3 21198.6 

995 21502. 3 
996.8 21807 . 7 
997. 7 22142.9 

996.4 17509.8 
996.5 17853.4 
989.8 18199.9 
977.7 18362.6 
983.4 18487.5 
979.918783.7 
984.5 19156 
989 . 7 19510.1 
990.7 19759.4 
988. 4 19984 . 6 
973.9 20148. 4 
985. 5 20338.8 
992. 4 20674.8 
994 . 8 20927.8 

994 21037.1 
991. 5 21306.4 
995.3 21567.5 
996. 8 21902 . 8 
997.7 22 143.7 

Man ni ng's n va 1 ues num= 
Sta n va l sta n val Sta n val Sta n Val 

**********************1t***************************************** 
17305 . 3 .043 18048 .043 20583.6 . 043 21131.3 . 025 

sank sta : 1~6n 20:~t~ Lengths: Left Channe l Ri ght Coeff Contr. 
825 642 490 .1 

Ineffective Fl ow num= 1 
Sta L Sta R El ev Permane nt 
21400 22 145 999 F 

CROSS SECTION OUTPUT Profil e #PF#1 

996.4 
996.5 
985.9 
983.3 
980.6 
983.6 
984.8 
990.4 
989.7 
988.8 
974.7 
985.9 
995.6 
993.3 
991. 6 
993.9 
995.7 
997.4 

999 

Expan . 
. 3 

**********1<***************"'*******************1<************************************************ 
• E.G. El ev ( f t) 995 . 78 * El ement Left OB * Cha nne l • Righ_t

03
o
5

s • 
• vel Head (ft) 0 . 68 * Wt . n-val . 0 .043 0.043 0 
* w.s. El ev (ft ) 995.10 *Reach Le n . (ft) 825.00 * 642 . 00 490.00 
• Crit w.s . (ft ) 989.59 *Fl ow Area (sq f t ) 2.98 *23920.56 • 1754 . 13 
• E.G. Slope (ft/ft ) *0.001766 • Ar ea (sq ft) 2.98 *23920.56 • 1765 . 56 
• Q Tota l (cfs) *166000 . 00 • Fl ow (cfs) 1.21 *160405.70 • 5593 . 08 
• Top width (ft) • 3323.85 • Top widt h (ft ) 20.14 • 2402 . 30 901. 40 

vel Total ( ft /s) 6.46 • Avg . vel . (ft /s) 0.41 • 6 . 71 • 3.19 
*Max Chl Dpt h (ft ) 21. 20 * Hyd r . Depth (ft ) 0.15 9.96 2.10 
• Conv. Total (cfs) *3950065.0 • Conv. (cf s) 28.8 *3816946.0 *133090.7 
• Length wtd. ( f t) • 634.92 • wet t ed Per. (ft) 20.15 • 2410.71 • 835.61 
• Mi nch El ( f t) * 973.90 • s hea r (lb/sq ft) 0.02 1.09 0.23 
• Al pha 1.05 • St r eam Power ( l b/ft s) • 0.01 • 7.34 0 . 74 
• Frctn Loss (ft) 0 . 66 • Cum volume (acre-ft ) • 5471.47 *18205.92 • 1209.29 
* C & E LOSS (ft ) 0 . 05 *Cum SA (ac r es) * 1570.24 * 1944.02 615 . 03 
********************1:**********************************************************1:*************** 

warni ng : 
wa rni ng: 

Note: 

Divi ded fl ow computed f or t hi s c ross-sect ion . 
The conveyance rati o ( upst ream conveyance di vi de d by downst ream conveyance) i s l ess t han 
0. 7 o r greater t han 1. 4 . Th is may indi cate t he need f o r addi tional c ross secti ons. 
Mul t i pl e c ri tical de pt hs were found at t hi s l ocation . The c rit i cal depth with th e l owest, 
water s urface was used . 

CROSS SECTION OUTPUT Profi l e #PF#2 
***************<1t:*****"*1r**********************************1:1r1t1t1r1t1t1r*************************1<**** 
* E.G. El ev (ft) 996.48 * El eme nt Left OB * Channe l * Right OB * 
• ve l Head (ft ) 0 . 65 * Wt . n-va l . 0.043 
* w.s. El ev (ft) 995.83 * Reach Le n . (ft ) 825.00 642.00 * 490.00 
* Crit w. s . (ft) 989.59 • Flow Area (sq ft) *25689.44 
* E.G. Sl ope (ft/ft) *0 .001497 • Ar ea (sq ft) *25689.44 
• Q Total (cfs) *166000.00 • Fl ow (cf s) *166000. 00 . • ~~~ *~~~~ ~ ~i~s) 

• 2402. 30 * Top Wi dth (ft ) • 2402.30 . 
6.46 • Avg. ve l . (ft /s) 6.46 . 

* Max Ch l Dpth (ft) 21.93 * Hydr. Depth (ft ) 10.69 . 
• Conv. Total (cfs) *4290733 . 0 * Conv . (cfs) *4290733.0 
• Length wtd. (ft) 642.00 * wetted Per. (ft ) * 2417 . 57 * 
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Dup 1 i cateEffecti ve 
• Min Ch El (ft) 973.90 • Shear (lb/sq ft) • • 0. 99 
• Alpha 1.00 • St ream Power (lb/ft s) • 6 . 42 
• Frctn Loss (ft) 0 . 62 • Cum vol ume (acre-ft) 531 . 94 *18840.32 34.97 
• c-& E Loss (ft) 0 . 02 • c um SA (acres) 82.07 • 1946 . 38 6.81 
1r 1r * ** * 1< * * ** * * * * * * * * * * * ** * * * * * * * * * * * * * ** * * * * * * * * * * * * 1r * * * ** * * * * * * * * * 1:: * 1r * * * * * 1r ** * * * * * * * * * * * * * * * * * * 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) i s less than 

0. 7 or greater than 1 . 4. Thi s may indicate the need for addi ti anal c ross sections. 
Note: Mu l tiple critical depths were fou nd at this location. The crit i cal depth with the lowest, valid, 

water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPlJT 
Description: 205.62 

RS: 205 . 62 

Station El evation Data num= 96 
Sta Elev Sta El ev Sta Elev Sta Elev Sta Elev 

1t1r**************1r*************************************************************** 
16987.1 998.1 17010.8 998 17131 997 . 7 17220.3 997 . 9 17312.3 997 . 2 
17337.5 997.1 17349.7 993.8 17415.9 993 . 4 17452.1 994.5 17456 993.6 
17462.6 995.4 17470 . 7 993.9 17481.8 995.3 17536.8 995.9 17541.4 995 
17548.6 996 . 6 17 5 70. 5 992.9 17606.9 994 . 3 17705.6 994.3 17778.6 994 
17854. 3 993.6 17935 . 8 992. 6 18000 . 5 991.8 18066.9 989.1 18154. 7 990.1 
18182.6 989.5 18216 991. 5 18272 . 9 988 . 7 18345.5 987 18362. 3 985.3 
18364 . 3 986.4 18412 .4 980.4 18471.7 977.8 18582.6 976.6 18682.4 977.6 
18758.9 978.6 18831 . 8 982 18915 981.6 18928.4 981.8 18994 . 8 981.7 
19088.8 983 .1 19188.8 983.9 19260 . 2 983.8 19272.1 983.6 19307. 3 987.6 
19315 .9 987.5 19391.2 986. 5 19461.1 986.8 19526.5 987.3 19591.7 987.7 
19623.7 987 . 9 19690. 2 986.9 19701.7 986.9 19732.4 983.9 19808. 3 985.5 
19928.6 988.8 19968 . 4 987.6 20009 . 8 976 20075.5 976.6 20117 . 2 979 
20204.9 979.7 20242.3 978.4 20253.8 980.5 20285.7 981 20339.5 984.7 
20409.9 988.4 20450.1 989.3 20468.3 987 20504.3 986.9 20542.3 986 
20605 . 7 986.7 20698 .9 989.9 20708.2 990.1 20715 . 6 995 20780.9 994.9 

20847 991. 9 20932.4 991 21003 . 2 991.1 21102.3 991.6 21194 .4 992 
21286 .6 992 . 7 21318. 6 992 . 9 21388 993.6 21473.6 994.3 21596.5 994.7 
21668.5 995 21758.9 995 . 6 21817 996.1 21920.7 996 . 9 21963.3 997.1 
22043.7 997.1 22107.3 997.1 22215 .9 997.1 22261 998 . 1 22277.9 997.6 
22288 . 5 999.4 

Manning's n va 1 ues num= 6 
Sta n val Sta n val Sta n val Sta n val Sta n val 

************"'******************************************************************* 
16987.1 .025 17481.8 . 043 18216 .043 184 71. 7 . 032 20715.6 .032 

20847 .025 

Bank sta: 1~m 20~~Bh l Length s : Left Channe 1 Ri~~6 Coeff Cont r. Ex pan. 
560 523 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

16987.1 17548.6 999.4 F 
21480 22288. 5 999.4 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
* * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 1<* * * * * * ** * * * * * 
: ~~~· H!~~V (m) 99U~ : ~~~m~~~al. L6f64~B • C8~8331 

• Rit638B * 
• w.s. Elev (ft) 994 . 55 • Reach Len. (ft) 560 . 00 • 523.00 510.00 
• Crit w.s. (ft) 988.70 • Flow Area (sq ft) • 1396 . 51 *25301.81 • 3417.37 
• E.G. Slope (ft/ft) *0.000680 • Area (sq ft) • 1488 . 28 *25301.81 • 3425.27 
• Q Total (cfs) *166000.00 • Flow (cfs) • 2083 . 18 *151545. 10 •12371.75 

• 0~~ *~~~~ ~ms) • 403t n : ~~~ . w0~f~ ~~~~s) 77u~ • 223u~ • 102~: ~~ • 
* Max Chl Dpth (ft) 18.55 • Hydr. Depth (ft) 2 . 13 11.33 3.57 
• Conv. Total (cfs) *6366636 . 0 • Conv. (cfs) • 79896.5 *5812243.0 *474496.4 
• Length wtd. (ft) 523.01 • Wetted Pe r . (ft) 655 . 56 • 2237.69 • 957.78 
• Min Ch El (ft) 976 .00 • Shear (lb/sq ft) 0 . 09 0.48 0.15 
• Al pha 1.11 • Stream Power ( lb/ft s) • 0.13 2.87 0.55 
• Frctn Loss (ft) 0 . 30 • Cum Volume (acre-ft) • 5457 . 35 *17843.20 • 1180.10 
• c & E Loss (ft) 0 . 02 • cum SA (acres) • 1562.69 • 1909 . 85 604. 19 
*************************************************il:********************************************* 

warning: Divided flow computed for t his c ross-section. 
Note: Mu l t i ple critical depths were found at this location. The critical depth wi th the lowest, valid , 

water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
***">t**"'****1:1:1:>t'R>t1:1:***********1:*">t****">t********************************************************* 
• E.G. El ev (ft) 995.85 • Element Left DB • Channel • Right DB • 
• vel Head (ft) 0.59 • Wt. n-val. 0.033 
• w.s. El ev (ft) 995.25 • Reach Len. (ft) 560.00 523.00 • 510.00 
• Crit W. S. (ft) 988.65 • Flow Area (sq ft) *26878.39 • 
• E.G. Sl ope (ft/ft) *0.000671 • Area (sq ft) *26878. 39 • 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 

• 0~~ *~~~~ ~ms) • mug : !~~_w0~fh m~s) • mug . 
• Max Ch l Dpth (ft) 19.25 * Hydr. Depth (ft) 12.03 
• Conv. Total (cfs) *6407340 . 0 • Conv. (cfs) •6407340.0 
• Length wtd. (ft) 523.00 *Wetted Pe r. (ft) • 2247.40 • 
• Min Ch El (ft) 976.00 • Shea r (lb/sq ft) 0 . 50 
• Alpha 1.00 *Stream Powe r (lb/ft s) • 3.10 • 
• Frctn Loss (ft) 0. 31 • Cum vo 1 ume (ac re - ft) 531.94 *18452. 94 34. 97 
• C & E LOSS (ft) Q.QQ *Cum SA (acres) 82.07 * 1912.21 * 6.81 
***********"'*"' *************************************************************"'******************* 

Note: Mu l tiple cri tical depths were found at this l ocation. The critical dept h with the l owest, valid , 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 205. 52 
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Dup 1 i cateEffective 

INPlJT 
Description: 205.52 
Sta tion El e vation Data num= 96 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 
17458.9 
17605.2 
17665.3 
17731.8 
18115.3 
18458 . 3 

18778 
19149.6 
19513.6 
19791.5 
20126.6 
20375. 9 
20567. 5 
20656.5 
20769.2 
21007.2 
21236 . 4 
21722.2 
22175.4 

22400 

998.2 17496.2 
993.8 17611. 5 

993 17698. 1 
991. 3 17820.7 
988.8 18176.3 
990.2 18560.9 
976.8 18843.9 
982.2 192 16.6 
979.7 19597. 1 
982.7 19851.9 
978.1 20161.7 
986.4 20411.3 
986.1 20573 . 3 
990.1 20672.2 
978.7 20789 . 2 
990.9 21024.7 

992 21330.9 
993 . 8 21801 
995 . 9 22246.4 
997 . 5 

998.1 17528.6 
994.9 17615 . 9 
994. 2 17701. 5 
991.9 17894 
990. 1 18241.5 
990.7 18591.6 
975.9 18919 . 8 
981.8 19294 . 8 
981. 3 19627 .4 
983.6 19974.7 
976 . 5 202 15.1 
986 . 8 20436.2 

986 20590.7 
990 . 7 20688.3 
977.6 20827.6 
991. 2 21032. 1 
992 . 2 21420.6 
994 . 3 21909.2 
996 . 2 22 303. 2 

993.9 17537 
993. 3 17622.8 
993. 5 17707. 3 
991.4 17966.9 

990 18289.2 
991.1 18628.8 
976.6 19003 . 3 
981.6 19381. 8 
982 . 2 1964 9 . 8 
981. 4 20083. 4 
976.5 20237 . 4 
98 3 . 2 204 54. 8 
989.7 20611 . 5 
988. 5 20695 .2 
986 . 2 20844 . 7 
992.9 21046 . 7 
992.8 215 30.8 
994.5 22026.9 
996.7 22383 

994 17538.2 
995 17635. 1 

995.3 17718.9 
990 . 6 18049.9 
989.7 18376.9 
988.9 18702 . 3 
977.9 19078 
980.6 19438.9 
981.4 19768 . 3 
978.3 20118 
983.2 20307.8 
985.7 20472.6 
992 .8 20623. 9 
989.1 20701. 5 
988.1 20936.4 
990 . 6 21139 . 1 
993 . 2 21637 . 9 
995.2 22127 . 5 
996.1 22389 . 5 

993.3 
992.9 

995 
988. 1 
989 . 8 
978.1 

982 
979.8 
982.9 
977.6 
986 . 1 
986 . 8 
992 . 6 
986.9 
989.8 
991.6 
993.3 
995.8 
996.1 

Manning 's n va 1 ues num= 
Sta n val Sta n val Sta n val Sta n val Sta n va l 

* ** *** ** * *** ** * ********* ** ** *** *** ** ** * * * **** *** ***** ** 1r1r* *** ** ** ****** ** ** ***** 
17458.9 . 043 18591.6 .04 3 18628.8 .032 20611.5 .032 21032 . 1 .025 

Ban k Sta: Left Right Lengths : Left Chan ne l Right Coeff Cont r. Expan. 
18591. 6 20611. 5 430 470 400 .1 . 3 

I neffective Flow num= 2" 
Sta L Sta R Elev Permanent 

17458 .9 17650 998.2 F 
21400 22400 998.2 F 

CROSS SECTION OUTPUT Profil e #PF#1 
******************** *****************11'****11'** **11'******"'****************************'************ 
• E.G. Elev (ft) 994.75 • El ement Left OB * Cha nne l • Right OB • 
• vel Head (ft ) 0 . 46 * Wt . n- va l . 0.043 0.032 0.031 • 
* w.s. Elev (ft) 994 . 29 • Reach Le n . ( ft) 430 . 00 * 470 . 00 • 400 . 00 
• Cri t w.s . (ft) 987.07 • Flow Area (sq ft) • 3557. 10 *25803 . 02 • 3782. 11 
• E.G. Slope (ft/ ft) *0 .000496 • Area (sq ft ) • 3641.27 *25803.02 • 4150.32 
• Q Total (cf s) *166000 . 00 * Flow (cfs) • 6878 . 15 *146272 .50 *12849 . 30 
* Top Width (ft) * 4244 . 89 * Top Widt h (ft) * 1036 . 57 * 2019.90 * 1188.4 2 

vel Tot al (ft/s) 5 . 01 * Avg. Vel . (ft/s) 1.93 * 5.67 * 3.40 
* Max Chl Dpth (ft) 18 . 39 * Hydr . Dept h (ft) 3 . 85 12 . 77 4.80 
* Conv . Total (cfs) *7454148.0 • Conv . (cfs) *308860.0 *6568297.0 *5 76991.5 
* Length wtd. (ft) 462.67 *Wetted Per. (ft) • 924 . 99 • 2023 . 22 * 791.15 
* Minch El (ft) 975 . 90 • Shear (lb/sq ft ) 0 . 12 0 . 39 * 0.15 
*Alph a 1.17 *St ream Power (lb/ft s) • 0 . 23 2 . 24 0. 50 
• Frctn Loss (ft) 0. 24 • Cum volume (acre- ft) * 5424 . 37 *175 36 . 40 * 1135.75 
* C & E LOSS (ft) 0.01 *Cum SA (acres) * 155 1.04 * 1884 . 32 591.23 
**************'**** ***************************************************************************** 

warning: Oi vi ded fl ow computed for this cross - secti on. 
Note: Multipl e crit i cal de pth s we re found at this location. The criti cal depth with the l owest, vali d, 

water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
********************* *************************************************************************"" 
*E .G . Elev (ft) 995.53 • Element Left OB • Channel * Right OB • 
• vel Head (ft) 0. 58 * Wt . n- val. 0.03 2 
* w. s . Elev (ft) 994.95 • Reach Le n . (ft) 430.00 * 470.00 • 400.00 
* Cri t w.s. (ft) 987.28 *Fl ow Area (sq ft) *27121.18 
• E.G . Slope (ft/ft) *0 . 000543 * Area ( s q ft) *27121.18 
• Q Tota l (cfs) *166000 . 00 * Flow ( cfs) *166000.00 
• Top width (ft) • 2019.90 * Top width (ft) • 2019.90 

ve l Total (ft/s) 6.12 * Avg . vel. (ft/s) 6. 12 
* Max Chl Dpth (ft) 19.05 * Hydr. De pth (ft) 13.43 
• Conv. Total (cfs) *7126233.0 * Conv. (cfs) *7126233 .0 
• Lengt h wtd. (ft) 470 . 00 * wetted Pe r. (ft) * 2029. 21 • 
• MinCh El (ft) 975 . 90 *Shear ( lb/sq ft) 0.45 
• Alpha 1.00 *Stream Power (lb/ ft s) • 2.77 
• Frctn Loss (ft) 0 . 28 *Cum Volume (acre - ft) 531 . 94 *18128.76 34 . 97 
* C & E LOSS (ft) 0.01 *Cum SA (ac r es) 82 . 07 * 1886 . 68 6 . 81 * 
************************""****************************************************************** ** ** 

Not e: Mul ti pl e critical de pt hs we re found at this l ocation. The critical depth with the l owest, valid, 
wat e r s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPlJT 
Desc ription : 205 . 43 

RS: 205 . 43 

Station El evat ion Data num= 96 
Sta El e v Sta El ev Sta El ev St a El ev Sta El ev 

******************""***************************-1t***** ***'ir*****-1t***1r*****-1t******** 
17 577.6 999 17651. 4 999 17676.6 993.3 1774 5.1 993.5 17753 . 8 994.9 
17756.2 993 17761.9 994.1 17779.1 992.9 17827 . 8 993.4 17837 994 .7 

17842 993 . 6 17850. 1 995.1 17856 .3 994 .6 17874 .1 989.8 17945 . 8 990.5 
18015.5 989.2 18089 988 . 6 18171. 5 988. 1 18272 989 18345.2 989.6 
18417.8 988.9 18513 . 1 989 . 6 18555.5 988 . 8 18590.9 983.9 18653. 7 980 . 2 
18675.6 981.9 18718.1 992 . 1 18755 996.2 18831. 5 994 18917 .5 994 . 6 

18981 993.6 18995 . 7 991. 7 19013. 2 983.5 19029.3 979 . 6 19078 977 . 3 
19159.1 977. 1 192 35 . 8 977 19329.8 976.7 19401. 3 976 .1 19408.1 977 .1 
19408. 2 976. 1 19472 . 5 977.8 19481.8 976 . 1 19482 . 8 979.9 19504. 5 976.3 
19572. 1 976. 7 19685 . 1 976.7 19752 976. 5 19776.2 976.6 19871. 8 985.4 
19922. 1 984.5 19948.6 982.8 19969 . 8 979 19994.4 976. 5 20009.7 976 . 5 
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• 

• 

20115.4 
20444.6 
20739.7 
20857.3 
21078.8 
21282.9 
21695.1 
21997 . 3 

22285 

976. 5 20173.1 
985.5 20542.7 
988 . 8 20745.5 
988.8 20888.7 
987.2 21088.9 

992 21368 
993.6 21768.9 
994 . 6 22016.9 
998 . 6 

982 20198.5 
985.9 20552.8 
988.9 20770. 4 
988. 5 20910. 3 
990.3 21171.4 
992 . 7 21454.5 
993.9 21849.3 
994. 6 22089.4 

982. 2 20281. 7 
986 20628.8 

996 . 3 20821.2 
984 20959.4 

991.7 21190.4 
993.1 21528.9 
994.3 21923.6 
994.6 22155 

Dup li cateEffecti ve 
985.3 20371 . 1 985.5 
985 . 9 20672.4 986 . 4 
987 . 3 20830.8 986 . 4 
986 . 1 21024 983 . 6 
992 . 1 21193. 4 991.5 
993.3 21613.1 993.6 
994.4 21927.2 994.4 
995.4 22231.3 997.7 

Manning's n values num= 
Sta n val Sta n val Sta n Va l Sta n Val Sta n Val 

* * * ** * * * * ** * * * * * ** * * * * ** * * * * * * * * * * * * * ** * * * * * * * * * * ** * * * * ** * * * * * * * * * * * * * * * * * * 1t1r * * * 
17577 . 6 .043 18917 . 5 

sank stis9i~:~ 20~~8h~ 
Ineffective Flow num= 

Sta L Sta R Elev 
17577.6 17800 999 

21400 22285 999 

.043 18981 . 032 20770. 4 

Lengths: Left Channel 
175 171.89 

Permanent 
F 
F 

Right 
125 

CROSS SECTION OUTPUT Profil e #PF#1 

. 032 21088.9 

Coeff Cont r . 
.1 

. 025 

Expan. 
. 3 

*********************************************************************************************** 
: 0eY H~!av c~W 996J~ : ~~~m~~~al. L6f64~8 • c8a83~1 

• Rit63~8 • 
• w.s. Elev (ft) 994.00 • Reach Len. (ft) 175.00 • 171.89 125.00 
• Crit w. s. (ft) 986.93 • Fl ow Area (sq ft) • 4969.00 *23600.69 • 2927.41 
• E.G. s lope (ft/ft) •o. 000544 • Area (sq ft) • 5044.07 *23600 . 69 • 3139.66 
• Q Total (cfs) *166000.00 • Flow (cfs) *12628. 18 *142595.00 *10776.84 · ~~~ *~~~~ ~ms) : 384U~ : ~~~-w~~fh ~~Us) : 1o3~:U : 18o~ : 6~ • won~ 
*Max Chl Dpth (ft) 17 . 90 * Hydr. Depth (ft) 5.45 13 . 06 4.75 

Conv. Total (cfs) *7116273.0 • Conv . (cfs) *541359 .1 *6112920.0 *461993.6 • 
• Length Wtd. (ft) • 169.60 • Wetted Per. (ft) 915.10 • 1815 . 66 * 618.55 • 
• MinCh El (ft) 976.10 • Shear (lb/sq ft) 0.18 0.44 0 . 16 
• Al pha 1.18 • Stream Power ( l b/ ft s) • 0 . 47 2 .67 0.59 
• Frctn Loss (ft) 0.07 • Cum volume (acre-ft) • 5381.51 *17269.88 • 1102.28 
* C & E LOSS (ft) * 0 . 03 *Cum SA (acres) * 1540 . 84 * 1863.67 581.16 
*************************************1<1•******************************************************** 
warning: Divided flow computed for this cross-section . 
Note : Multiple cri tical de pths were found at this location . The critical depth with t he lowes t, val id, 

water s urface was used . 

CROSS SECTION OUTPUT Profi l e #PF#2 
tt tt tt * * * * * * ** * tt * tt * * * * * * * * * * * * * * * * * * * * * *** * * * * * 1; * * * * * * * * * * 1; * * * * * * * * * * * * * * * * * * 1: * * * * * 1: ** * tt * * * ** * * * * * 
• E.G. Elev (ft) 995.24 • Element Left DB • Channel • Right OB • 
• vel Head (ft) 0.71 • wt. n-val. 0.032 
• w.s. Elev (ft) 994.53 • Reach Len. (ft) 175.00 • 171.89 125. 00 
• Crit w.s. (ft) 986.96 • Flow Area (sq ft) *24572.45 
• E.G. slope (ft/ft) •0 . 000647 • Area (sq ft) *24572.45 
• Q Total (cfs) •166000.00 • Flow (cfs) *166000.00 

• ~~~ ~~~~~ ~ms) • 184u~ : !~~ w~~~~ ~ms) • 184~: ~~ • 
* Max Ch l Dpth (ft) 18.43 • Hydr. Depth (ft) 13 .34 
• conv . Total (cfs) •6524281.0 • Conv. (cfs) *6524281.0 
• Length wtd. (ft) 171.89 • Wetted Pe r. (ft) • 1851.35 • 
• MinCh El (ft) 976.10 • Shear (lb/sq ft) 0.54 
• Alpha 1.00 • St r eam Power ( l b/ft s) • 3.62 
• Frctn Loss (ft) 0.09 • cum volume (acre-ft) 531.94 *17849 . 88 34.97 
* C & E LOSS (ft) * 0.05 *Cum SA (acres) 82 . 07 * 1865 . 84 6.81 
*****************************'********************** ******************************************** 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 205.4 

RS : 205.4 

Station Elevation Data num= 97 
Sta El ev Sta Elev Sta Elev Sta Elev Sta Elev 

******************************************************************************** 
17511 . 1 
17756.7 

18031 
18304.7 
18564 .6 
18843.8 
19079.8 
19260.1 

19436 
19718 . 4 
20047.6 
20290.1 
20592.3 
20894 . 3 

21142 
21394.1 
21619. 5 
21923 . 6 
22181.1 
22404.4 

996.9 17519.9 
992. 2 17854. 3 
989. 2 18084 .1 
988.2 18362 . 5 
988.5 1863 3. 4 
987.9 18915.9 
980.5 19133 
977.2 19291.7 
975.7 19498.9 
976.2 19774.1 
976.1 20060.4 
977.8 20348.4 
985.3 20647.3 
987.9 20922. 5 
989.4 21212 
991.7 21407.6 
993.7 21690.3 
995.3 21941 
997.7 22194 . 2 
998.5 22455.6 

996.9 17605.2 
993.8 17914. 6 
988.8 18154.5 
988.2 18388.7 
988.7 18712 .8 
985 . 1 18943.3 
979 . 1 19154 .8 
976.5 19304.1 
975.9 19564 
976 . 1 19840.5 
976 . 2 20120.1 

979 20391.6 
986 . 7 20692.4 
988 . 1 20978.2 
990 . 9 21270.2 
991.9 21469.8 
993.7 21721.2 
995 . 5 22005.1 
997.8 22249.3 
999.3 

997.3 17609 
991. 3 17916. 5 
988.3 18213.4 
988 . 6 18461. 3 
988.5 18774.2 
984.3 19013. 3 
978.5 19196.1 
976.8 19364 . 1 
975.7 19635.3 

976 19902 .9 
976.4 20173.6 
980.6 20448.9 
987. 2 20767.8 
988.9 21055.7 

991 21321.8 
992.7 21547.3 
993.7 21811.7 
996.1 22017 
998.6 22318.8 

997.3 17712.9 997.8 
991.2 17968.9 990.2 
988. 3 18281.7 988.2 
988.1 18529.4 988.4 
988.2 18787.4 988.1 
982. 5 19020982 . 2985 
978.7 19231.1 977.1 
975 . 5 19377.1 975 . 5 
976.2 19694.9 976.3 

976 19988.4 976 
976.9 20230.4 977.5 
982 . 1 20522.8 983.7 
987.4 20829.1 987.4 
989 . 4 21057.2 989.4 
991.1 21338.9 991. 2 
993 . 5 21598.6 992.6 
993 . 8 21872.4 994.2 
996 . 2 22078.7 996.7 

999 22386.3 999.2 

Manning's n values num= 4 
Sta n val Sta n val Sta n val Sta n val 

**************************************************************** 
17511.1 . 043 18843.8 .043 19079 . 8 . 032 20767. 8 .032 

Coeff Cont r. Ex pan . 
. 1 . 3 
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Dup 1 i cateEffective 
Ineffective Flow num= 

Sta L Sta R El ev Permanent 
17511.1 17800 999.3 F 

21450 22455.6 999.3 
Bl ocked Obstructions num= 

Sta L Sta R El ev 
* ** **** ****** ** **** * ** ** 

17511.1 19020 988 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*************************** ******************************************************************** 
: ~~~-"~!~vc~g) 996::~ : ~~em~~~al. L6f~4~s • c8ao3~ 1 • Rit~3~s • 
• W. S. Elev (ft) 993 . 99 • Reach Len. (ft) 305 . 00 • 315.00 370.00 
• Crit w.s. (ft) 984.67 • Flow Area (sq ft) • 6163 . 18 *26799 .69 • 2955.52 
• E.G. Sl ope (ft/ft) *0 . 000362 • Area (sq ft) • 6237.80 *26799.69 • 3171. 98 
• Q Total (cfs) *164000 . 00 • Flow (cfs) *11964 .37 *145098.40 • 6937 . 21 
• Tvoep WT

0
idttahl ((fftt)/s) • 4097.71 • Top Wi dth (ft) • 1277.30 • 1747.80 • 1072.61 

1 4.57 • Avg . vel. (ft/s) 1.94 5 . 41 2.35 
• Max ch l Dpth (ft) 18.49 • Hydr. De pth (ft) 5 . 05 15 . 33 4.33 
• Conv. Total (cfs) *8621961.0 • Conv. (cfs) *629002.0 *7628250. 0 *364709.5 
• Length wtd. (ft) 317 . 46 • Wetted Pe r . (ft) • 1220.09 • 1753 . 75 682.23 
• MinCh El (ft) 975 . 50 • Shear ( lb/sq ft) 0.11 • 0 . 35 0 .10 
• Alpha 1.27 • Stream Power Clb/ft s) • 0.22 1.87 0.23 
• Frctn Loss (ft) 0.18 • Cum Volume (acre-ft) • 5358.84 *17170.44 • 1093. 22 
* C & E LOSS (ft) 0.02 *Cum SA (acres) * 1536.20 * 1856.66 * 578. 18 * 
*********************************************************************************************** 

warning: The conveyance rat.i o ( upstream co nveyance divided by downstream conveyance) is less t han 
0. 7 o r greater than 1. 4. This may indicate t he need for addit i onal cross sections. 

Note: Multiple crit i cal depths were found at this l ocation. The critical dept.h with the l owest, valid , 
water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
• E.G. Elev (ft) 995.10 • Element Left 08 • Channe l • Right OB • 
• vel Head (ft) 0.54 • Wt . n-val . 0 . 032 
• w.s. Elev (ft) 994.56 • Reach Len . (ft) 305 . 00 • 315 . 00 370 . 00 
• Cri t w. S . (ft) 984.67 • Flow Area (sq ft) *27793. 38 
• E.G. Slope (ft/ft) *0.000413 • Area (sq ft) *27793 . 38 
• Q Total (cfs) *164000.00 • Fl ow (cfs) *164000.00 
• Top Width (ft) • 1747.80 • Top width (ft) • 1747 . 80 

vel Total (ft/s) 5.90 • Avg. vel. Cft/s) 5.90 
• Max Ch 1 Dpth (ft) 19.06 * Hydr. Depth (ft) 15 . 90 
• Conv. Total (cfs) *8073093. 0 • Conv . (cfs) *8073093.0 
• Length Wtd. (ft) 314.90 • Wetted Per. (ft) • 1767.46 • 
• MinCh El (ft) 975.50 • Shea r ( lb/sq ft) 0 . 41 • 
• Alpha 1.00 • Stream Power (lb/ft s) • 2 . 39 
• Frctn Loss (ft) 0 . 21 • Cum volume (acre-ft) 53 1. 94 *17746 . 57 34.97 
* C & E LOSS (ft) 0.03 *Cum SA (ac res) 82.07 * 1858 . 76 6.81 
*********************************************************************************************** 

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) i s l ess than 
0 . 7 or greater than 1.4 . Thi s may indicate the need for addi tiona l cross sect i ons . 

Note: Multiple critical de pths were found at this location . The crit i cal depth with the lowest, val i d, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 205.34 

INPUT 
Oescri pti on: 205.34 - FEMA Cross Section M 
Station Elevation Data num= 268 

Sta Elev Sta El ev Sta Elev sta Elev Sta Elev 
******************************************************************************** 
13687.27 990. 713918.08 990.6813941.26 990. 714074.31 990.7414097.95 990.77 

14379.8 991.214502 .02 991.2714504.17 991.3214654.78 991.4514667.42 991.12 
14692.66 99314 709 . 75 992.96 14 715.8 991.19 14721 993.2814723.16 993.14 
14738.13 990.914 750 . 87 991.8914755.59 992 . 514795.12 991.614806.23 991.16 
14847.09 991.615017.82 991.6715028.83 991.05 15074.2 990.915389.93 990.38 
15426.63 990.415457 .08 991.7615497.69 991.9115548.79 991.7415599 .83 990.06 
15624. 82 992. 515632.81 992.1815645.65 991.2715655.09 992.7415660 . 02 991. 59 

15665.1 993.615682.98 994.8415701.37 993.3215707.96 993.3215720 . 14 993 . 51 
15863.53 993 . 415962.36 993.7816143 . 17 993.716302.48 993. 5316434 . 69 994 
16540.11 994. 5 16630. 9 994.0316710 . 83 993.4216732.11 994.2916741.14 994 . 53 
167 55.65 994.816763.06 993.9916780 . 42 993. 7616789 . 57 993.416811.41 992 . 38 
16945.01 992. 91703 7. 42 993.3817118.17 992.917138.04 992.7817279.36 992.27 
174 20.37 992 . 117527.98 992.75 17560. 1 992 . 78 17728. 5 991. 3317729 . 54 991.26 
17753.81 988.517789.02 988.817833 . 72 989.117845 . 57 991.9517853.64 990.8 
17860.73 99217869. 58 992 17881. 45 991.8417895 . 69 992.1317897 . 64 994. 57 
17904. 21 994 . 517909 . 94 991.8217920.11 988 . 7917940.57 989. 6117986 .3 5 989.54 
18002.56 989.718065.95 989.1618080.07 988.8318116.41 988. 3818122 .12 987 . 76 
18187.93 987.418195.48 987.3618246.02 987.5818264.37 987.64 18314.54 986.65 
18327.91 986.818350 . 36 988.1118365.79 988. 5818392.98 988.6518415.65 990.57 

18418 99118432.37 990.8218481.36 991.38 18548.7 990.7218596.12 990.95 
18645 .9 99518660 . 36 994.9818676.98 995.0618724 . 18 991.4718772.07 990.61 

18787 . 28 990. 318822.48 988.85 18833.8 988.7918853.31 988 . 4818883.89 988 . 52 
18895.6 987.7 18912.2 992 .1218970.58 990.1619022.37 991.3519035.55 989.07 

19043. 96 988.619066.14 988.56 19076.9 991. 3319096. 79 993 . 0719099.4 1 993 .11 
19116.55 988.419170 .12 987.7 19232.28 987 . 219252.59 986.66 19258.9 986 . 61 
19276.73 986 .119284.34 985.9919293. 57 985.3919297.05 984 . 9419318.57 978 . 71 

19328 . 6 976.919337.34 97619422.11 976 . 18194 70.05 976 . 22 19524.9 976 . 33 
19562.89 976. 719632 . 66 976.0919705.72 976.4319754.05 976.6319843.53 976 . 95 
19853 . 47 97719865.48 976 . 519880.46 976. 3619890 . 89 975.8119912. 96 977.83 

19933.5 976.91994 7. 42 976 . 619979.26 976.26 20010 . 7 976.0820051. 63 975.84 
20062 . 33 975.720073.85 975.5720119.54 976.87 20199 . 2 978.2920212 . 26 978.81 
20258 . 32 980.920264.39 980.66 20329 . 9 980.6420332.62 980.4120369.18 979.74 

20375 980. 1 20380.1 980.6320381.06 981. 0320388.75 983.0320395.38 983. 51 
20436.76 985. 120502 . 38 985 . 6120525 . 59 985.520561.61 985 . 7420587.94 985.95 
20626.14 98 5. 820644 . 89 985 . 7420678.28 985.5520707.29 986.1820742 . 96 987 
20746.96 986.620752.64 985.5420762.54 985.0520787.99 983.0120822 . 69 985. 52 
20836 .01 987.120844.69 986.9620890.92 987. 1920931.14 987.6220978.97 988.36 

21006.5 988.721057.23 989.3821083.41 989.721100.77 990.25 21161.6 990.89 
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• 

• 

• 

21172.71 
21290.76 
21554.31 
21782 .19 
21949 . 81 
22051.44 
22179.58 
22404.01 
22593.64 
22731.76 
22886.17 
23154.45 
23481.28 

23678.1 
23908.97 
23998.12 

99121247.07 
992.8 21299 
991.6 21567.7 
993.421851.31 
994 . 621975.44 
996 .622075.07 
998.822264.13 

99822463 . 45 
998.8 22617 .2 

1000.522770.23 
1001. 722901.04 
1002. 823270. 34 
1004. 623504.95 
1005 . 223738.97 
1005.423920.45 
1003.624004.04 

Dup l i cateEffective 
990.97 21252.7 990.9921266.2 2 990.7621277 . 98 990.73 
991.14 21333.63 991.13 21435.22 991.221524.43 991.65 
991.7221625.82 992 .321657 . 32 992.4221684.03 992. 58 
993.7221863.14 993.921872.38 994 . 1621891.44 994.52 
994.9221995.48 994.9122007. 76 995.2522037. 54 996.24 
997.6322125.13 998.6122139.54 998.9522159.57 998.78 

998.322280.55 998.0322353.16 997.9122369 . 37 997.91 
998 .2 722491.06 998 . 822531.57 998 .5222 560 . 64 998.76 
999 . 0722646 .2 5 999 . 1222676 . 56 998.9422686 . 88 999. 19 

1000.7922779.44 1001. 3422789.67 1000 . 9722824.65 1001.12 
1001.6722978.01 1002.0623003.78 1002 . 23 23080.5 1002.51 
1003.4323291.75 1003.5623364.66 1004.1223410.89 1004 . 31 
1004.7623548.34 1004.8 52 3582.71 1004.8423645.08 1005.05 
1005.2323762 . 4 7 1005.11 23813. 7 1005 .1223872. 53 1005. 28 
1005.54 23934 . 72 1004 . 9423951.14 1004.4623976 . 71 1005. 57 
1002.9424049 . 64 1002.74 

Manning's n values num= 
Sta n val Sta n val Sta n val 

*** ********* ** ***** ****** ** ***** ** ** "'** ***** ** ** 
13687.27 . 04318481 . 36 

Bank Sta: Left Right 
19284 . 3420742.96 

Ineffective Flow num= 
Sta L Sta R Elev 

13687.27 17900 1000 
2140024049.64 1000 

. 04320931.14 . 025 

Length s : Left Channe l 
485 492 

Permanent 
F 
F 

Right 
450 

Coeff Cont r . 
.1 

Ex pan. 
. 3 

CROSS SECTION OUTPUT Profile #PF#1 
* * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * 
• E. G. Elev (ft) 994 . 20 • El ement Left os • c

0
ha_

0
n

4
ne

3
l • Righ.

0
t

3
o
3

s • 
• vel Head (ft) 0 . 57 • wt. n-val. 0 . 043 0 
• w. s . El ev (ft) 993.64 • Reach Len . (ft) 485.00 492.00 • 450.00 • 
• Crit W.S. (ft) 986 . 68 • Fl ow Area (sq ft) • 5631.66 *20854 . 99 • 3037.04 • 
• E.G. Sl ope (ft/ft) *0 . 001005 • Area ( sq ft) *12323.51 *20854 . 99 • 3643.00 
• Q Tot al (cfs) *164000.00 • Flow (cfs) *16574.24 *134496.80 *12928 . 94 · ~~~ ~~m ~ms) : 734~:~~ : Ie~.w~~~h ~ms) : 479n~ • 145~ : ~~ • 109~:~~ • 
* Max Chl Dpth (ft) 18.07 * Hydr . Dept h (ft) 4 . 29 14 . 30 * 4 . 62 
• conv. Total (cfs ) *5172262.0 • Conv . (cfs) *522721.4 *4241786.0 *407755.4 
• Lengt h Wtd. (ft) • 488.72 • Wetted Pe r . (ft) • 1315.08 • 1460.47 • 657 . 80 * 
• Minch El (ft) 975.57 • Shear (lb/sq ft) 0.27 0.90 0.29 
• Alpha 1.18 • Stream Power ( lb/ f t s ) • 0 . 79 5.78 1. 23 
* Frctn Loss (ft) 0.38 * Cum volume (ac re-ft) * 5293.86 *16998.13 * 1064. 28 
* C & E LOSS (ft) 0.00 *Cum SA (ac res) * 1514 .93 * 1845 . 07 568 . 99 
********************************************************************************************* ** 

warning: oi vi ded flow computed for this cross-section. 
Warning: The cross-section end poinLs had Lo be exLended vertical l y for Lhe compuLed water s urface . 
Note: Multipl e c ritical depths were found at th i s l ocation. The critical depth with t he lowe s t, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
* * * * * * * * * * * * 1r 1r * * * * * * * * ** * * * * * ** * * 1r * * ** * * * * 1r * * * * * * * * * 1r * *** 1r * * * * ** * * * * * * * * 1r * * * 1r * 1r * * ** * * * * * ** * 1r * * * 
• E.G. El ev (ft) 994.85 * Element Left OS * Channel * Right OS * 
• ve l Head (ft) 0 . 87 • Wt. n-val. 0 . 043 0.043 
• W. S. Elev (ft) 993.98 • Reach Len. (ft) 485 . 00 • 492.00 • 450.00 
• Crit w.s. (ft) 986.65 • Fl ow Area (sq ft) 729 . 56 *21354 . 97 • 
* E.G. Slope (ft/ft) *0 . 001336 * Area (sq f t) 729 . 56 *21354 . 97 
• Q Tota l (cfs) *164000.00 • Fl ow (cfs ) • 3238.55 *160761.50 

• ~~~ ~~~~~ ~ms) : 156~:~~ : Ie~.w~~~h m~s) 10!:~! • 145~ : ~~ • 
* Max Chl Dpt h (ft) 18 .41 * Hydr. Depth (ft) 6.99 * 14 .64 
• conv. Total (cfs) *4487226. 0 • Conv. (cfs ) • 88610.4 *4398616 . 0 
• Length wtd. (ft) • 491.57 • wetted Per. (ft) 110. 72 • 1467.4 5 • 
• Minch El (ft) 975 . 57 • s hea r ( l b/sq ft) 0.55 1.21 • 
• Alpha 1.01 • Stream Power ( l b/ ft s) • 2 .44 9.14 
• Frctn Loss (ft) 0.51 • cum vol ume (acre - ft) 529.39 *17568.86 34.97 
* C & E LOSS (ft) 0.00 *Cum SA (acres ) 81.71 * 1847. 16 * 6.81 * 
*********************************************************************************************** 

Note: MulLipl e criti cal de pth s were found at this l ocation. The critical depth with Lhe l owest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPlfT 
Description : 205.25 
Stati on Elevation Data 

RS: 205 . 25 

num= 96 
El ev Sta El ev Sta El ev Sta El ev Sta El ev Sta 

******************************************************************************** 994 . 5 16580 . 4 994 16657.1 994 16708 . 3 993.9 16776. 5 993 .6 16819 .1 
16845.8 992.8 16892 .9 992.2 16971.6 992. 3 17154 .1 993 .1 17172.8 993. 1 
17289.2 992 .5 17431 . 5 991.8 17455.8 991. 6 17644.6 992. 5 17718.9 992 . 3 
17808 . 9 991.8 17842.7 989.1 17907 . 9 989.9 17920 . 6 992.1 17926.4 990.6 
17933.2 992 . 4 17964.3 990.4 17989 .2 990.3 17999.1 987.6 18061 989.2 
18108.7 990.1 18179 988.3 18216 . 3 987 18244.2 987. 5 18311.6 987.2 

18329.2 987.8 18392.2 987 . 8 18457.1 988.6 18493.2 989.2 18509.7 988.5 

18583.8 989 18614 . 2 989 . 1 18647.4 988 18708.8 987 . 6 18775.5 989.5 

18807 . 1 990 18886.3 989.2 18946.4 989 18990 . 4 988.1 19012 . 5 989 .2 

19101 990.2 19156.3 989.9 19179. 1 987.1 19186.7 985.4 19228.7 983.3 

19242.4 982 19306 . 5 983.4 19368.3 983.9 19442.9 983. 5 19503.3 984 . 6 

19563 981. 8 19581.1 985.9 19632 . 5 986. 1 19671.9 987.3 19726.2 975.8 

19815 . 7 975 . 6 19878 .1 976.2 19957 975.9 20042 975.5 20112 . 8 975.3 

2012 1.8 975.7 20160.5 973.8 20242 973.4 20260 . 5 974.6 20329 . 5 975 

20404.8 975.5 20471.4 978.3 20486.8 979 .5 20522 . 9 977 . 9 20526 975 .8 

20552.9 975.9 20584.6 974.1 20632.4 973.9 20697 975.7 20712 975.7 

20738.9 981.7 20741.5 980.7 20782.3 986 . 4 20848.1 987.4 20923.8 989.9 

21014.3 990.6 2112 1. 3 991.6 21201. 7 992.1 21283.6 992. 1 21338.5 993. 1 
213 47 . 9 993.8 21358 . 2 992 .2 21370 . 3 995 . 6 21409.5 995.7 214 24 994.5 
21499. 5 993.3 Page 107 



Dup l i cateEffective 

Manning's n Val ues num= 4 
Sta n Val Sta n val St a n val Sta n Val 

* ** ** ** * ********** ******** ** ****** ******* *** ** ***** ******** ***** 
16580.4 .025 18108.7 

Bank sti96~if~ 20n~h~ 
Ineffective Flow num= 

Sta L Sta R Elev 
16580. 4 17950 995.7 
21347.9 21499.5 995.7 

. 037 19671.9 . 037 20782.3 

Lengths: Left Chan ne l 
505 506 

Permanent 
F 
F 

Right 
485 

CROSS SECTION OUTPUT Profile #PF#1 

. 025 

Coeff Contr. 
.1 

Ex pan . 
. 3 

* * * ** * * * * ** * * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * ** * * * * * * * * * ** * * * * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * 
: e~~-H~!r(~g) 996:~~ : ~~em~~~al. Lo:63~B * cgaQJ~l * Rit62~B * 
• w.s. Elev (ft) 993.26 *Reach Len. (ft) 505 . 00 506.00 * 485.00 
• Cri t w.s. (ft) 985.26 *Flow Area (sq ft ) *10028.25 *18998.26 • 1514.65 
• E.G. Sl ope (ft/ft) *0.000623 • Area (sq ft) *11314.22 •"18998.26 * 1520.24 
• Q Total (cfs) *164000.00 • Flow (cfs) *33461.27 *126169.00 * 4369.76 
• Top width (ft) • 4512.59 • Top width (ft) * 2833.29 • 1110.40 • 568 . 90 • 

Vel Total (ft/s) 5.37 • Avg. vel . (ft/s) 3.34 6.64 2 . 89 
*Max Chl Dpth (ft) 19 . 86 * Hydr. Depth (ft) 5.82 17.11 * 2.71 
• Conv. Total (cfs) *6571525 . 0 • Conv . (cfs) *1340802.0 *5055625.0 *175097. 6 • 
• Length wtd. (ft) • 505 . 35 • Wetted Per. (ft) • 1723.55 • 1113 . 81 • 558.39 
• Min Ch El (ft) 973 . 40 • Shea r (lb/sq ft) 0.23 0 . 66 0.11 
• Alpha 1.26 • Stream Power (lb/ft s) • 0.75 4 . 40 • 0.30 
• Frctn Loss (ft) 0.52 • Cum Volume (acre-ft) • 5162.27 *16773 . 07 • 1037.61 
* C & E LOSS (ft) 0.09 * Cum SA (acres) * 1472.44 * 1830 . 56 * 560.42 
*********************************************************************************************** 

warning : 
warning : 

warning : 

Note: 

Divided f l ow computed for this cross-section. 
The ve l ocity head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for 
additional cross secti ens. 
The conveyance ratio (upst ream conveyance divided by downstream conveyance) is less than 
0 . 7 or greater t han 1.4. This may indicate the need for addi tional cross sections. 
Multipl e crit i cal depths were found at this location . The critical depth with the lowest, valid, 
water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************1:************* 
• E.G . Elev (ft) 994.34 • Element Left OB • Channe l • Right OB • 
• vel Head (ft) 0.85 * Wt. n- va l . 0.037 0 . 037 
• w.s. Elev (ft) 993.49 *Reach Le n . (ft) 505.00 • 506.00 485.00 
* Crit w.s. (ft) 985.16 • Flow Area (sq ft) • 3415.04 *19253.09 
*E.G . Sl ope (ft/ft) *0.000817 • Area (sq ft) • 3415.04 *19253.09 
* Q Total (cfs) *164000.00 • Fl ow (cfs) *16866.33 *147133.70 

• ~~~ ~~~~~ ~ms) • 148u~ : ~~~ - w0~~ h ~ms) • 37!:§~ • lll~:~~ . 
* Max Ch l Dpt h (ft) 20.09 * Hydr. Depth (ft) 9.18 17.34 
• Conv . Total (cfs) *5737392.0 • Conv. (cfs) *590053 . 3 *5147338.0 
• Length wtd. (ft) 505 . 72 * wetted Per . (ft) • 382.69 • 1120.90 • 
• MinCh El (ft) 973.40 *Shear (lb/sq ft) 0.46 • 0.88 
• Alpha 1.05 • Stream Power ( l b/ft s) • 2.25 6.70 • 
• Frctn Loss (ft) 0.59 *Cum vol ume (acre-ft) 506.31 *17339.53 • 34.97 
* C & E LOSS (ft) 0.06 *Cum SA (acres) 79 . 06 * 1832.65 6.81 * 
******************************* **************1:******* ****************************************** 

warning: 

warning: 

The velocity head has c hanged by more than 0. 5 ft (0 . 15 m) . Thi s may indicate the need for 
additional cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections . 
Multiple critical depths were found at this location . The critica l depth with the lowes t, valid , 
water s urface was used. 

Note: 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description: 205 . 15 

RS: 205 .15 

Station Elevation Data num= 96 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

**************"'***************************************************************** 
18001.2 994 18008.5 992. 8 18015.6 994.9 18038.3 990.9 18047.4 
18061. 5 992.1 18077.6 991.6 18146.4 988.8 18170.1 988.9 18200.6 

18243 988.8 18269.7 988. 5 18292. 3 988.8 18341.7 989.8 18374.9 
18415.6 990.6 18438.3 991.1 18547.3 991 18558.8 991.1 18618.4 
18625.4 991.9 18687.7 991.3 18696.2 991.3 18745 .4 991.4 18794.1 

18810 991. 2 18866 . 4 991 18894.1 991.2 18920.9 990.7 18973.2 
19018.9 989.8 19055.8 989.7 19109.2 989.4 19141.8 988 . 8 19181.8 
19228.5 988.7 19285.2 989.2 19335.5 988.1 19346.3 987.8 19386.8 
19394.2 985 . 9 19440.1 984.4 19443.6 984.3 19490 983 . 7 19506.7 
19532. 2 982 . 8 19587. 2 983. 3 19612.4 983.6 19619.1 984 .1 19660. 7 
19705.1 983 . 1 19747.1 983. 7 19787.1 984.9 19805. 2 976.8 19822.3 
19827.6 974 . 7 19829 . 5 974.2 19853 974 . 2 19880 . 4 973.6 19881.2 
19908.4 980 19918 . 9 982.2 19934 984 . 3 19978.1 984.9 20006.4 
20054. 3 983 . 8 20064.2 983.5 20106.6 982 20110.7 981.8 20166.7 
20196 . 8 978.1 20246.3 976.6 20250.4 976.4 20298 . 9 975.4 20340.8 
20371. 6 975.7 20436.2 974 20495 974.1 20608.2 975.2 20651 
20691. 5 977 . 2 20705.2 979. 5 20746.3 987 . 3 20793 . 1 987.9 20838 
20896.6 989.6 20910.7 990.1 20968.3 990 . 3 20999 990.6 21039 . 8 

21107 991.7 21127.2 991.3 21170.3 994 . 1 21206 . 9 995.7 21258 . 6 
21293 996.4 

Manning' s n values num= 
Sta n val Sta n val Sta n val Sta n val 

********'******************************************************** 
18001.2 . 025 18146 . 4 

Bank Sti97~~:~ 2o~!t~ 
Ineffective Flow num= 

. 03 7 19787.1 .037 20746.3 

Lengths: Left Chan nel 
495 495 . 39 

Right 
495 

.025 

Coeff Cont r . 
.1 
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991.8 
988.3 
990.2 
991.8 
991. 1 
990.3 
988.8 
986.1 
983.8 
983 . 9 
973.4 
973 . 1 
984 . 1 

979 
975 . 5 
975.7 
988.7 
990.8 
996 . 3 

Ex pan. 
. 3 



• 

• 

• 

Sta L Sta R 
18001. 2 18061. 5 

21293 21293 

Elev 
995 

996.4 

Permanent 
F 
F 

Dup 1 i cateEffecti ve 

CROSS SECTION OUTPUT Profi 1 e #PF#l 
* 1t * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * *** * * ** * * * * * * ** * * * * * * * * * * 1t * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * 1r * : ~·r· H~~~v (~g) 99i:U : ~~~m~~~al. Lof~3~B • cgao3~1 • Rit~2~B • 
• w. s. El ev (ft) 991. 76 • Reach Len . (ft) 495.00 495. 39 495.00 
• Crit w.s. (ft) 987.66 • Flow Area (sq ft) • 5457.16 *13249.56 742.57 
• E.G. s l ope (ft/ft) •o . 002039 • Area (sq ft) • 5462. 93 •13249 . 56 742. 57 
• Q Total (cfs) *164000 . 00 • Flow (cfs) *23077.22 *137850 . 70 • 3072.08 

• ~~~ ~~~~~ ~ms) : 304~:~~ : re~.w~~ih ~~~js) • 170~:}~ 9r6J8 : 38~:n • 
• Max Chl Dpt h (ft) 18.66 * Hydr. Depth (ft) 3.23 13.81 * 1.91 
• Conv . Total (cfs) *3632205.0 • Conv. (cfs) *511104 . 8 *3053061.0 • 68039.3 
• Length wt:d . ( ft) • 495 . 35 • wetted Per. (ft) • 1688.95 • 964.03 • 387 . 96 • 
• Mi n Ch El (ft) 973 . 10 • Shear (lb/sq ft) 0.41 1.75 0.24 
• Alpha 1.32 • St ream Power ( lb/ft s) • 1.74 18. 20 1.01 • 
• Frctn Loss (ft) 0.97 • Cum volume (acre-ft) • 5065 . 02 *16585.77 • 1025.01 • 
* C & E Loss (ft) 0 . 02 *Cum SA (acres) * 1446 . 15 * 1818.54 555.09 * 
* * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * ** * * * * * * * * * * ** * * * * * * * * * ** ** * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * 
warn ing: Divi ded flow computed for this cross -section. 
Note: Multiple critical depth s were found at this l ocation. The criti cal depth with the lowest, valid, 

water su rface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
* * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * id: * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * 
* E.G. El ev (ft) 993.69 * Element Left: OB * Channe 1 * Rit~2~B * 
• ve l Head (ft) 1. 44 * Wt. n- val. 0.037 . 0.037 
* w.s. El ev (ft) 992.2 5 * Reach Len. (ft) * 495.00 . 495 . 39 . 495 . 00 
* Cri t W.S. (ft) 987.65 • Fl ow Area (sq ft) • 3367.91 *13720. 96 . 365.73 

*0.001819 • 3367 . 91 *13720. 96 . 365.73 E.G . Slope (ft/ft) 
• Q Total (cfs) *164000.00 

• Area (sq ft) 
• Flow (cfs) . *23553.24 *138039. 00 • 2407. 76 

• To~ width (ft) • 1445.00 • Top width (ft) 402.10 . 959.20 . 83.70 
Ve Total (ft:/s) . 9.40 • Avg. vel. (ft/s) 6. 99 * 10 . 06 6 . 58 

19 .15 8. 38 14.30 4. 37 * Max Chl Dpt h (ft) • Hydr. Depth (ft:) 
• Conv . Tota 1 (cfs) •3844879.0 • Conv . (cfs) *552191.1 *3236240.0 • 56448.5 
• Length wt:d. (ft) 495 . 36 • wetted Per . (ft) 408.28 964.03 . 87.40 . 
* Mi n Ch El (ft) 973.10 • shear (1 b/sq ft) 0. 94 1.62 0.48 
• Alph a 1.05 • Stream Power ( lb/ft: s) . 6 . 55 16.26 3 . 13 
* Frctn LOSS (ft) 0. 90 • Cum vo 1 ume (acre-ft) 466.99 *17148. 02 32.93 
* ( & E LOSS . 0 . 00 * Cum SA (acres) 74. 57 • 1820.63 6.35 (ft) 
*********************************************************************************************** 

Note: Multiple critical depths were found at thi s l ocation . The cri ti ca 1 depth with t he 1 owes t , 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 205.06 

INPUT 
Description : 205 . 06 
Station Elevation Data num= 129 

Sta Elev Sta El ev Sta Elev Sta El ev Sta El ev 
* * * * * * * * * ** * * * * * ** * * * * 1: * * * * * * * * * * * * * 'fr * * * * * * * * * * * * ** * * * * * * * * * * * ** * * * * * * 1: * * * * * * * * * 

17971 990.9 18065.3 988.6 18104.6 990.4 18115.6 988.2 18128 . 9 
18143.2 991. 5 18167.1 990.4 18222.4 988.9 182 39 988.9 18268 
18295.2 989 18314.3 988.5 18358.9 987.5 18410 . 5 986.7 18435 . 8 
18478.4 994 . 2 18515 994 18541. 2 993.6 18567.7 993 18668 . 2 
18694.6 996.3 18716.8 994.1 18733 990.9 18773 . 1 991.2 18799 

18844 996.4 18879.8 994 18912 .8 991.3 18929 . 6 990.6 18948.8 
18974.6 992.4 18989 991.8 18996 . 9 990.8 19026 . 5 996.8 19033. 3 
19038.3 998. 5 19071.8 995.8 19078 . 5 994.1 19097 . 2 986. 1 19133.8 
19136.4 990.2 19142 .8 992.6 19151.6 994. 3 19202 . 7 994. 1 19217. 4 
19226 . 3 988.3 19230.3 986.5 19252 . 3 985.8 19287 . 1 985.9 19329.2 
19380 . 3 987.3 19388 . 1 987.3 194 34 . 5 987.8 19445 . 1 987.8 19500.6 
19538.9 988.7 19598.7 988.7 19648 . 7 990 19669 . 4 989.9 19722.7 
19771. 5 986. 5 19803 . 6 986.4 19827. 5 985.6 19841.3 984.7 19887 
19904.2 973 . 1 19931. 3 971.2 19981. 6 971.1 19982 . 8 971.1 20027.4 
20053.2 971.3 20073.5 976 .1 20120 . 4 976.2 20137.3 976.4 20147.5 
20155.4 983.6 20196 987.3 20208.9 986.1 20221.7 985.3 20253.8 
20275.4 981 20301. 5 975.4 20306 . 9 975.1 20315 . 2 975.1 20365 
20425.5 974.6 20470 .1 974.5 20497.9 974.4 20563.5 973. 5 20601.9 
20671. 9 974 20850 . 2 976 20856.8 977.9 20880.3 977 . 7 20892.4 
20905. 3 990. 8 2092 7 . 2 991.2 20971. 3 992 21020.6 993 21062.7 
21101.6 993.3 21146 993.7 21204 . 6 993.9 21256. 1 994 . 5 21300.3 
21336 . 3 994.9 21378.2 995 21414.7 995.2 21457.8 995.2 21484.8 
21512.4 994.7 21514.5 995.9 21516 . 2 996.3 21518.9 995 . 5 21525.9 
21532 .1 994.6 21537.4 995.2 21546 995 21560.5 995 . 3 21575 
21602. 5 996.4 21628.8 996.3 21672.8 996 . 3 21709.9 996 . 5 21754.4 
21826.9 996.1 21895.5 996.5 21951.4 996.6 21997.9 996 . 4 

Manning's n va 1 ues num= 
Sta n val Sta n val Sta n val Sta n val 

******* ** ******************************************************* 
17971 . 037 19026.5 

Bank Sta: Left Right 
19669.4 20905 . 3 

Ineffective Flow num= 
Sta L Sta R El ev 
17971 18080 998 . 5 

21997.9 21997.9 998.5 

.037 19669.4 .037 20905 .3 

Lengths: Left Channe 1 

Permane nt 
F 
F 

505 505 
Right 

530 

. 025 

Coeff Cant r. 
.1 

991.2 
988. 1 
988.1 
993.4 
993.8 
990.9 
997.5 

987 
994.9 
986.2 
988.4 
988.3 
983.6 
970.5 

981 
981 

974 . 5 
973.2 
984.3 
993.2 
994.8 
995.4 
994.3 

995 
996.4 

Ex pan. 
. 3 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*********************************************************************************************** 
* E.G. Elev (ft) 
• vel Head (ft) 
• w. s. Elev (ft) 
• Crit W.S. (ft) 
* E.G. Slope (ft/ft) 

992.22 
1. 37 

990.85 
984.95 

•o. 001875 

* Element 
* wt. n- val . 
• Reach Len. (ft) 
• Flow Ar ea (sq ft) 
• Area (sq ft) 

Left OB * Chann e 1 
0 . 037 0.037 

505.00 505 . 00 
• 2335 . 51 *16204.32 
• 2466. 89 *16204. 32 
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* Rit~2~B * 

530.00 
0 . 06 
0 . 06 

valid , 



Dup 1 i cateEffect i ve 
• Q Tot a l (cf s) *164000.00 • Fl ow (cfs) • 8135.07 *155864.90 0.01 
• Top wi dt h (ft) • 22 10.68 • Top wi d t h (ft ) 972.31 • 1235.90 • 2 . 47 

Ve l Tot al (ft/s) 8 . 85 • Avg. Ve l . ( f t/s) 3.48 • 9.62 • 0 . 21 • 
*Max Chl Dpt h (ft) 20 . 35 * Hydr. Dept h (ft ) 2.70 * 13.11 * 0 . 02 
• Conv. Total (c f s) *3787357.0 • Conv. (cf s) *187868 . 3 *3599489 .0 0 . 3 
• Lengt h Wtd. (ft) • 505 . 01 • Wetted Pe r . ( f t) • 870.33 • 1245 . 68 2 . 47 
• Mi nCh El (ft) 970.50 • Shear (l b/sq ft) 0.31 • 1. 52 0 . 00 
• Al pha 1. 13 • St ream Power ( lb/ f t s) • 1.09 • 14 . 65 0 . 00 
• Frct n Loss (ft) 0. 72 • Cum Vo 1 ume (acre-ft) • 5019. 96 *164 18. 28 • 1020. 79 
* C & E LOSS (ft) 0. 19 *Cum SA (acres) * 1430.95 * 1806.05 552.87 
*********************************************************************************************** 
wa rning: 
Warning: 

Di vided f l ow computed for t his cross-section . 
The ve 1 oci ty head has c ha nged by more t han 0 . 5 ft (0 .15 m). This may indicat e t he need fo r 
additional c ross sect i ons. 

Not e : Mult ipl e cri ti ca l de pt hs were fo und at this l ocat i on . The critical de pt h with t he l owest, val id, 
wat e r s urface was used . 

CROSS SECTION OUTPUT Profi l e #PF#2 
******************************************************************1t**************************** 
• E.G . El ev (ft) 992.79 • El ement Left OB • Cha nne l • Right OB • 
• ve l Head (ft) 1.43 • Wt . n-val . 0.037 0.037 
• w.s. El ev (ft) 991. 36 • Reach Le n . (ft) 505.00 505 . 00 • 530.00 
• Cri t w.s. (ft) 984.95 • Fl ow Ar ea (sq f t) 491. 43 *16837 . 05 
• E.G. s l ope (ft/ft) *0.001795 • Area (sq ft) 491. 43 *16837 . 05 
• Q Total (cfs) *164000.00 • Fl ow (cfs) • 1508 . 81 *162491. 20 
• Top wi dth ( f t) • 1435.30 • Top wi dt h (ft) 199.40 • 1235.90 • 

vel Total (ft/s) 9 . 46 • Avg . Ve l . (ft/s) 3.07 • 9.65 • 
*Max Chl Dpt h (ft) 20 . 86 * Hydr. Dept h (ft) 2.46 * 13.62 
• Conv. Total (cfs) *3871248 . 0 • Conv. (cf s) • 35615 . 7 *3835632.0 
• Lengt h wtd . (ft) 505 . 00 • wetted Per. ( f t) 202 . 71 • 1246.24 
• Mi n c h El (ft) 970 . 50 • Shea r ( l b/sq f t) 0 . 27 1.51 • 
• Al pha 1.03 • Stream Powe r ( lb/ft s) • 0 . 83 14.61 • 
• Frctn Loss (ft) 0.82 • Cum volume (ac re-ft) 445 . 07 *16974 . 25 30.85 
* C & E LOSS (ft) 0 .10 *Cum SA (ac res) 71 . 15 * 1808 . 15 * 5.87 * 
*********************************************************************************************** 

Note: Mul t i pl e critical dept hs we re fo und at t hi s l ocat i on . The c ri t i cal depth wi t h t he l owest, vali d , 
water s urface was used. 

CROSS SECTION 

RI VER: 
REACH: RS: 204.97 

I NPUT 
Desc r i ption : 204.97 

Left Channe l Bank Stati on Interpol ated 
Stat i on El evation Data num= 86 

Sta El ev St a El ev Sta El ev Sta El ev Sta El ev 
***********************************************************************'~<******** 

16000 
16597 . 7 
17169 . 3 
17483 . 4 
17924.8 
18008.6 
182 16.4 
18523.7 
18697.7 
18888.3 
19093. 5 
19418.6 
19945.9 
20225.8 

20568 
20999.4 
21265 . 2 

21496 

993.3 16025.7 
992 . 1 16613 . 7 
991.7 17232.9 
990.2 17700.5 
989. 2 17933.3 
988. 7 18105 . 1 
989 . 2 18243.6 
988.6 18573.9 
984.3 18729 . 6 
985 . 4 18917 
986 . 8 19152.6 

978 19438 . 3 
981.9 20008.7 
978.1 20300.7 
974.8 20659 . 1 
990 . 2 21056 . 8 

993 21340 . 5 
993.1 

992. 1 16060 . 7 
992 16818 . 7 

991.8 17259 . 7 
989.9 17786 . 2 
990.5 17979 . 7 
987.6 18137.2 
989.2 18301.9 

986 18643 
988. 3 18807.2 
987.8 18955.4 
983.5 19285.8 
978.8 19545 
980.8 20068.2 

979 20367 . 2 
973.3 20662 . 9 
990.8 21126.2 

993 21356 .1 

991.7 16273. 1 
992 16912.8 
989 17316. 4 

989 . 2 17832.4 
992 . 1 17985. 3 
986 . 9 18189.2 

989 18377.5 
986 . 6 18672 
987 . 9 18833 
987.9 18987 .3 
983 . 8 19317.6 

978. 84 3 19934 . 7 
980 . 2 20091.8 
979.3 20442.3 
973 . 3 20925.5 
991.7 21187 

993 21427. 5 

992.3 16303 . 1 
992.3 17061. 4 
990.2 17470.6 

989 17894.5 
991. 5 17994 .8 
987.8 18201.2 
989.6 18462.9 
985.8 18672.9 

984 18865. 3 
984.9 19046.8 
981. 5 19332.9 

979 19938.2 
979.6 20151.8 
978.7 20509.6 
975.4 20961. 3 
992.8 21200.2 
993.4 21492.8 

Manning ' s n values num= 
Sta n val St a n val Sta n val Sta n val 

************************************************'~<*****'~<********* 
16000 . 02 5 18301. 9 . 037 19046 . 8 .037 20961.3 

Bank Sta: Left Right Le ngth s : Left Channe l 
19545 20961. 3 510 503 

Rim 
I neffective Fl ow num= 1 

Sta L Sta R El ev Pe rmane nt 
16000 182 00 993.4 F 

CROSS SECTION OUTPUT Profil e #PF#1 

. 025 

Coeff Cont r. 
.1 

992 . 4 
992.3 
990 . 2 
988.9 
988.7 
986.8 
990.2 
984.9 
987 . 3 
987.1 
979.1 
981. 1 
979.3 
977.2 
988.6 
992.9 
993.1 

Ex pan . 
. 3 

*****'~<*************************'~<*************************************************************** : ~~r· H~!~v (~~F 99u~ : ~~em~~0al. L6f63~B • cg~g~~ l • Ri 8h62~B • 
• W.S. El ev (ft) 990 . 56 • Reach Len . (ft) 510 . 00 • 503.00 • 550.00 
• Cri t W. S. (ft) 984.97 • Fl ow Area (sq ft) • 6790 . 54 *17977 . 87 50.64 
• E.G. Sl ope (ft /ft) *0.001134 • Area (sq f t) • 7908 . 25 *17977.87 50.64 
• Q Total (cfs) *164000 . 00 • Fl ow (cf s) *31810.39 *132110.10 79.50 
• Top wi dt h (ft ) • 3736 . 09 • Top Wi dth ( f t) • 2246 . 92 • 1416.30 • 72.86 

ve l Total (ft /s) 6.61 • Avg . ve l . ( f t/s) 4.68 7.35 1.57 
* Max Chl Dpt h (ft) 17.26 * Hyd r. Dept h (ft) 5 . 05 12.69 * 0.70 
• conv. Total (cfs) *4869981.0 • Conv. (cfs) •944609 . 8 *3923010.0 2360.8 
• Le ngt h Wtd. (ft) • 504. 14 • We tted Per . (ft) • 1347 . 14 • 1419.41 • 72.90 
• Mi n Ch El ( ft) 973.30 • Shea r ( l b/sq ft) 0.36 0.90 • 0 . 05 
• Alpha 1. 09 • St r eam Power ( lb/ft s) • 1.67 6 . 59 • 0.08 
• Frctn Loss ( f t) 0.47 • Cum vo lume (acre-ft) • 4959.82 •16220.14 • 1020.49 
* C & E LOSS (ft ) 0. 04 *Cum SA (acres) * 1412.29 * 1790.68 • 552.41 
*******************************************************************1r*************************** 

warning: Divi ded f l ow computed f or this cross-sect i on . 
Note: Mul ti pl e c rit i cal depths we re fo und at th i s l ocation . The c ritical dept h wit h t he lowest, va li d, 

water s urface was used . 
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Dup l i cateEffective 
CROSS SEmON OUTPUT Profile #PF#2 
* * * * * * * * * * * * * ** * * * * * * * * * * ** * * * * * * * * * * ** * * * * * * * * * * ** * * * * ** * * * * * ** * * * * * * * * * * * ** * * * * * * * * * * *** * * * * * 
* E.G. Elev (ft) 991.87 * Element Left OB • Channel • Right OB • 
• vel Head (ft) 1.11 • Wt . n- val. 0.037 • 0.037 
• w. s . Elev (ft) 990.76 • Reach Len. (ft) 510.00 • 503 . 00 • 550.00 
* Crit w.s . (ft) 985.05 * Flow Area (sq ft) • 1194.17 *18262 .88 • 
* E.G. s lope (ft/ft) *0. 001485 • Area (sq ft) • 1194 . 17 *18262 . 88 
• Q Total (cfs) *164000.00 • Fl ow (cfs) • 8955 . 43 *155044 . 60 

* ~~~ *~~~~ ~ms) : mu~ : r~~ - w~~~h ~ms) 10~:~8 : 141ug : 
* Max Chl Dpth (ft) 17.46 * Hyd r. Depth (ft) 11.94 12.89 * 
• Conv. Total (cf s) *4255498.0 • conv. (cfs) *232376.8 *4023121.0 
• Length wtd. (ft) • 503.24 • Wetted Pe r . (ft) * 111.96 • 1421.57 • 
• Min Ch El (ft) 973 . 30 • Shea r (lb/sq ft) 0. 99 • 1.19 • 
* Alpha 1.00 • Stream Power (lb/ ft s) • 7 .42 10.11 • 
* Frctn Loss (ft) 0.59 • Cum volume (acre - ft) 435. 30 *16770.79 * 30.85 
* C & E LOSS (ft) 0.08 *Cum SA (acres) 69 . 42 * 1792.78 5.87 
* * * ** * * * * * * * * * * * *** * * * ** * * * * *** * * * * * *** * * * * * * * * * * ** * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * ** * * * ** * * * * * * * 

Note: Multiple critical depths were found at this l ocation. The critical depth with the lowest , valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 204 . 87 

RS: 204.87 

Right Channe l Bank Stat ion Inte rpolated 
Station Elevation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
* * * ** * * * * * * * * * * * ** * * * * ** * * * * * ** * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

17067.4 991.5 17111 .3 
17315.9 991 17328 . 2 
17594. 7 988. 5 17781.4 
18108 . 5 987.1 18221.3 
18296.9 986.8 18325. 5 

18553 984.4 18559 .8 
18645 . 9 981.4 18657 .3 
18855.2 985.7 18859 . 7 

18960 980.8 18970 . 7 
19234.9 985 19264. 2 
19462 . 8 981 195 32 . 8 
19588.4 976.2 19598 . 7 
19714. 7 981 19730.8 
19854.5 975.9 19859 . 5 
19903. 3 969.9 19909 . 9 
20059 .2 975 . 3 20126 . 4 
20377.2 977 . 3 20393 . 3 
20624.2 974 . 6 20654 . 3 

20954.34991.1405 20961.2 
21137.3 991.2 21197 . 6 

991. 5 17255 
990.9 17345.3 
988 . 6 17822. 3 
987. 3 18261. 7 
986 . 8 18352.2 
986.3 18565.9 

984 18678.8 
984 . 6 1887 4. 5 
982 . 4 19015.9 
982.7 19275 . 4 

979 19555.4 
976.3 19623 . 4 

981 19759 . 9 
975 . 9 19861.3 

970 19919. 2 
976.2 20213 . 9 
977. 5 20505 . 4 
973.2 20826 . 7 
994. 2 20981. 5 
991.4 

990. 6 17291. 2 
988.6 17426. 3 
988.517925.1 
986.3 18269.2 
985 . 5 18429.1 
988 . 9 18578.6 
986.2 18730 
986.6 18920.1 
985.9 19104.6 
983.5 19297.4 
979.1 19566 
978.5 19628 
975.9 19765 
977 . 3 19877 . 6 
968 . 1 20001 
975.3 20298.1 
975.8 20559.1 
974 . 3 20919.3 
994.3 21037.9 

991.6 17298.2 
988 17520.6 

988.2 18001 
986.9 18279.6 
985.3 18501.3 
987.7 18604 . 1 
987.6 18832. 5 
984.6 18942.9 
986.7 19209.9 

981 19382 . 3 
978.5 19579.4 
979.5 19642.3 
976.4 19772.7 
980.8 19890 
968.1 20022.9 
974.9 20351 
974.3 20612 
974.9 20939.9 
989.4 21047 

992.1 
988.2 
987.2 
985.4 
985.6 
983.9 
987.5 
980.4 
985.7 
981.4 
978.5 

981 
975.9 
975.9 
968.1 
974.8 
976.5 
984.7 
990.3 

Manning ' s n values num= 
Sta n val Sta n val Sta n va l Sta n Val 

* * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * *** * * * ** * * * * * * * * * * * * * * * * * * * * 
17067.4 . 025 18221. 3 .037 19462 . 8 . 037 20961. 2 . 025 

Bank Sta: Left Right Lengths: Left Cha nnel Right Coeff Contr. Ex pan. 
19462 .820954. 34 495 499 505 . 1 . 3 

Ine ffective Flow num= 
Sta L Sta R Elev Permanent 

17067.4 18300 994.3 F 
20961.2 21197.6 994.3 F 

CROSS SECTION OUTPUT Profile #PF#1 
********************************************************* ** ************************************ 
* E.G. Elev (ft) 990.80 • Element Left OB • Channel • Ri ght OB • 
• vel Head (ft) 0.61 • Wt . n- val . 0.037 0.037 
• w. s . Elev (ft) 990 . 19 • Reach Len. (ft) 495.00 • 499.00 • 505.00 
• Crit w. s. (ft) 982.94 *Flow Area (sq ft) • 6202.87 *2165 7 .82 • 
*E .G . s lope (ft/ft) *0.000767 • Area (sq ft) • 8399.19 *21657.82 6.71 
• Q Total (cfs) *164000.00 • Flow (cfs) *21030.64 *142969.40 
• Top width ( ft) • 3635.74 • Top width (ft) • 2129.31 • 1489.40 • 17.03 

vel Total (ft/s ) • 5.89 • Avg. Vel. (ft/s) • 3.39 * 6.60 • 
*Max Chl Dpth (ft) 22.09 * Hydr. Depth (ft) 5.33 14 .54 
* Conv. Total (cfs) *5920537 . 0 • Conv. ( cfs) *759223.6 *5161313.0 
* Length Wtd. (ft) • 498.39 • Wetted Pe r. (ft) • 1165.78 • 1498 . 26 • 
* MinCh El (ft) 968.10 *Shear ( lb/sq ft) 0. 25 • 0.69 • 
* Alpha 1.14 • Stream Power ( lb/ ft s ) • 0.86 * 4.57 
* Frctn Loss (ft) 0 . 30 • Cum Volume (acre-ft) * 4864.36 *15991. 30 • 1020.12 
* C & E LOSS (ft) 0 . 05 *Cum SA (ac res) * 1386.67 * 1773 . 90 * 551.85 * 
* * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

warning : oi vi ded flow compute d for thi s cross-section. 
Note: Multiple critical dept hs were found at this location. The c ritical de pth with the lowest , valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************•************************* *********** **** ********************************* 
* E.G. Elev (ft) 
• vel Head (ft) 
• W. S. Elev (ft) 
• Crit w.s . (ft) 
* E.G. Slope (ft/ ft) 
• Q Total (cfs) 
* Top Width (ft) 

Vel Total (ft/s) 
* Max Chl Dpth (ft) 
• Conv . Total (cfs) 
* Length wtd. (ft) 
* Min Ch El (ft) 
* Alpha 

991.20 
0.84 

990.37 
982 .85 

• o. ooo942 
*164000 . 00 
• 1542.20 
* 7. 32 

22.27 
*5343764 . 0 
* 498 . 86 

968 . 10 
1.01 

* Element 
* Wt . n- Val. 
* Reach Len. (ft) 
* Flow Area (sq ft) 
• Area (s q ft) 

• Flow (cfs) 
* Top Width (ft) 
* Avg. vel. (ft/s ) 
* Hyd r. Depth (ft) 

• Conv. (cfs) 
* Wetted Per . (ft) 
* s hear (lb/sq ft) 
* Stream Power (lb/ ft 

Left OB • Channel • Right OB • 
0.037 • 0 . 037 

495.00 • 499 . 00 • 505.00 • 
487. 55 *21921. 99 • 
487.55 *21921.99 • 

• 2378.75 *161621.30 
52 . 80 • 1489.40 • 
4 .88 • 7 .3 7 
9 . 23 14 . 72 

* 77509.1 *5266255 .0 • 
61.90 • 1498.43 
0.46 * 0.86 

s) • 2.26 • 6.34 
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Dup 1 i cateEffective 
'* Frctn Loss (ft) 0.37 *Cum volume (ac re - ft) * 425 . 45 '* 16538.78 30.85 
* C & E LOSS (ft) 0.06 *Cum SA (acres) 68 . 52 * 1776 . 00 5 . 87 
******************************11:*************11:***11:***11:11:"fl;*11:***************1t********************** 

Note: Multiple cri tical dept hs were found at this location. The critical depth with the lowest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 204.78 

INPLTT 
Description: 204.78 

Right Channe 1 Bank Station Interpol a ted 
Station Elevation Data num= 87 

Sta Elev Sta Elev Sta El ev Sta El ev Sta Elev 
************************************************************************** ****11:* 

16026.1 987.6 16094.8 987 . 3 16113 . 5 986.9 16143.6 989.2 16147 . 7 990.2 
16176.4 990. 8 16200. 6 988.8 16231 . 8 988.4 16338 .9 988.8 16416 . 1 988 . 9 
16579.2 988 . 9 16686 989 . 1 16786 . 7 989.1 16866.8 989.3 17093.1 989.3 
17192.6 989.3 17283.5 988 17369.3 988 17407.5 989.7 17420 . 2 988 
17479.3 987 17521.2 986.9 17670.9 988 17754.2 987 . 8 17912.8 987.4 
17952.6 987.1 18028.5 987 18174.7 986.5 18221.6 986.3 18279 . 6 986.1 
18350.4 984.9 18361.8 983 18373.6 985.9 18402. 3 985.9 18413.2 983.6 
18427 . 5 987.2 18487. 5 986.4 18504 984.4 18585.3 983.7 18598. 2 984 . 9 
18667 . 6 983 . 9 18753 . 3 984 . 6 18756.1 984.9 18767. 8 981.3 18836 .7 981 
19173 . 1 979 . 8 19219 . 1 979.8 19295 . 8 977 . 2 19323.7 977.5 19337 . 5 981 
19356.4 981 19398.6 983 19409. 2 982 . 4 19419. 8 979.2 19429.6 977.4 
19432.3 975.9 19489.4 975.9 19561.1 974 . 8 19621.6 973 19660.7 972 . 1 
19667.7 970.8 19677.1 967.6 19767.4 968.8 19768 968.8 19935.5 968 
19986.5 968 20033.8 975.7 20056.9 977.8 20073.7 975 . 3 20160.4 975 
20170.8 975.3 20229.5 975 20246.7 975 20324.8 974 . 9 2034 0 975 

20452 975.9 20510.9 973 20530.9 973 . 1 20662. 3 973.7 20706. 1 973.8 
20782 .6 974.9 20801.8 975.120832. 33990.9976 20840.4 995.2 20866 . 6 994.5 
20921.2 988. 9 20982 . 7 988.3 

Manning's n values num= 
Sta n val Sta n val Sta n Va l Sta n val 

**************************************il:************************* 
16026.1 .025 18427. 5 .037 19398.6 .037 20840.4 . 025 

Bank Sta : Left Right Lengths: Left Channe l Right Coeff Contr. Expan. 
19398 . 620832 . 33 505 515 550 .1 . 3 

Ineffective Flow num= 
Sta L Sta R El ev Permanent 

16026. 1 18400 995.2 F 
20840.4 20982. 7 995.2 F 

CROSS SECTION OUTPUT Profi l e #PF#l 
**********************************************************************11:************************ 
• E.G. Elev (ft) 990.45 * Element Left OB * Channel * Right OB • 
• ve l Head (ft) 0.45 • Wt. n-va l . 0 . 037 • 0 . 037 
• w. s. Elev (ft) 990.01 • Reach Len . (ft) 505.00 • 515.00 550.00 
• Crit w.s. (ft) 980 . 93 • Flow Area (sq ft) • 8139.91 •23734.97 
• E.G. Sl ope (ft/ft) *0.000477 • Area ( s q ft) *12728.28 *23734.97 
• Q Total (cfs) *164000.00 • Fl ow (cfs) •29111.40 •134888 . 60 

• ~~~ ~~~~~ ims) : 483~: n : !~~. w~~~~ m~s) : mu~ . 143u~ 
• Max Chl Dpth (ft) 22.41 • Hydr. Depth (ft) 8.15 16 . 58 
• Conv. Tota l (cfs) •7512086.0 • Conv. (cfs) *1333460.0 *6178626.0 

92.43 

72.28 

• Length Wtd . (ft) 513 . 16 • Wetted Per. (ft) • 1000.57 • 1438.22 
• MinCh El (ft) 967.60 • Shea r (lb/sq ft) 0. 24 0.49 
• Alpha 1.09 • Stream Power (lb/ft s) • 0.87 2.79 
• Frctn Loss (ft) 0.33 • Cum volume (acre-ft) • 4744.32 •15731.30 • 1019.55 

: * ~ .. ~. ~ * ;~~ ~ * r r~ 111: * .. * 11: ** * 11: * ..... z * z ~. * :*~~~. ~~ .. r ~ ~ ~;~ 1 .......... *. 11: *: 11:;~ ~ ~;. ~! ... : .. ; r ~! * :r .. * ... ~ ~; * ~ ~ .... * 
warning: Divided flow computed for t hi s cross-section . 
warning: The cross-section end points had to be extended vertically for the computed water s urface . 
Note: Multiple critical dept hs were found at this location . The crit ical depth with the lowes t , valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
***************************11:********************************11:11:********************************* 
• E.G. Elev (ft) 990.77 • Element Left OB • Channel • Right OB • 
• vel Head (ft) 0.63 • Wt. n-val. 0 . 037 0 . 037 
• w.s. El ev (ft) 990.13 • Reach Le n. (ft) 505.00 515.00 • 550 . 00 
• Crit w.s. (ft) 980.78 • Fl ow Area (sq ft) • 2009.30 *23919.55 
• E.G. Slope (ft/ft) *0.000611 • Area (sq ft) • 2009 . 30 *23919.55 
• Q Total (cfs) *164000.00 • Flow (cfs) * 9303.23 *154696.80 

• ~~~ ~~~~~ m~s) • 162~:g : !~~-w~~~~ m~s) 18~:~~ : 143~:n 
*Max Chl Dpt h (ft) 22.53 • Hydr . Depth (ft) 10.65 16 . 71 • 
• Conv. Total (cfs) *6634912.0 • Conv. (cfs) *376378.6 •6258533 . 0 
• Length wtd . (ft) • 514.26 • wetted Per. (ft) 199.46 • 1438.35 
• MinCh El (ft) 967 . 60 • Shea r (lb/sq ft) 0.38 • 0.63 
• Alpha 1.02 • St ream Power (lb/ ft s) • 1.78 4.10 
• Frctn Loss (ft) 0 . 42 • Cum volume (acre-ft) 411.26 *16276 . 21 • 30 . 85 
* C & E LOSS (ft) 0 . 04 * Cum SA (acres) 67.15 * 1759 . 27 5. 87 
*********************************************************************************************** 

Note: Multiple critical depth s were found at this location. The critical depth with the lowes t, valid, 
water su rface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 204.68 

INPLTT 
Description: 204.68 
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Dup l i cateEffect ive 
Right Channel Bank Station I nte rpolated 
Station El evat ion Data num= 97 

St a El ev Sta El ev Sta El ev St a El ev Sta El ev 
***it*** *** 1t * * * * * * * * * * ** * ** * * * ** * * * * * ** * * * * * * * * * * * * * * * ** 'ldl: * * * * * * * * * * * ** * * * * * * * * * * 

17 501.1 
17668.8 
17748. 2 
17839. s 
18016 . 4 
18354 . s 
18518.9 
18621.4 
18849.4 
19071.2 
19249 . 9 
19357.4 
19415.9 
19621.8 
19779. 1 
19942.8 
20206.4 
20369.6 

20647 
20904.2 

986 . 1 17554. 2 
987. 1 17674.9 
986.3 17778 
987 . 8 17848.5 
985 . 9 18087.9 
984 . 6 18412 . 6 
981.6 185 30.8 
983 . 6 18662 . 6 
980 . 3 18886 . 2 
980 . 7 19099. 7 
983 . 3 19284.9 

981 19361.7 
975.9 19458 . 6 
972 . 2 19668 . 2 
971.8 19814.3 
973.9 20011.2 
975.5 20256. 1 
973 . 3 20516 .3 
987 . 5 20715.7 
988.1 . 20971 

985 . 7 17607.9 985 . 5 17645 . 5 
990 . 2 17682.2 987.8 17691 
988 . 7 17792.2 990.8 17806.1 
986.9 17867.4 986.8 17881.2 
985 . 4 18189.8 985 18231.2 
984.3 18437 .1 982.9 18472.2 
984 . 6 18531.9 985 .1 18550.1 
982.9 18685 . 1 983 18736.6 
980 . 2 18950 .6 980 19029. 6 
980.9 19114 981.6 19143 .3 
981.9 19308 .1 982 . 1 19314.7 
979 . 6 19368.2 980 . 1 19394.4 
973.3 19479. 3 973. 1 19513.5 
973.2 19691.4 975. s 19719 
971.4 19869 .4 971.6 19901 
975.3 20053 .7 976 . 3 20121.8 
973 .7 20273.3 974 . 7 20295 
974.120548.61990. 5028 20548.8 
987.8 20786 .9 988 20814 
988.4 

987 . 6 17657 
985.7 17742. 4 
988 . 7 17807. 3 
986 . 2 17970.4 
984.8 18295. 5 

984 18491.1 
982 . 9 18601. 2 
981.7 18767.6 
979.9 19057. s 
981.3 19197 . 1 
984.6 19321.8 
978.2 19398.6 
971.9 19564.9 
976.9 19734.6 
972. s 19927.9 
976.1 20137 . 2 

973 20348 . 3 
990.6 20582 . 8 

988 20872 . 4 

986.8 
986.2 
988.9 
985 . 8 
984 . 9 
983.4 
983 . 1 
980.4 

983 
981.7 

985 
975 . 9 
971.9 
976.2 
972.8 
975.6 
973.2 
991.5 
988.2 

Manning' s n va 1 ues num= 
Sta n val Sta n val Sta n val Sta n va l Sta n val 

********************* ******************************* **************************** 
17501.1 .025 184 72 . 2 .037 1932 1. 8 . 037 20548.8 . 037 20582.8 .025 

Bank St a: Left Right Lengths : Left Channel Ri~96 Coeff Cont r. Ex pan. 
19321 .820 548 . 61 325 407 .1 . 3 

Ineffective Flow num:: 2 
5ta L Sta R Elev Permanent 

17 501.1 18455 991.5 F 
20582.8 20971 991.5 F 

CROSS SECTION OUTPUT Profile #PF#1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * ** * * * * * * * * * * **** * * ** ** * * ** * 
• E. G. Elev (ft) 990. 10 • Element Left OB • Channel • Right OB • 
• vel Head (ft) 0.73 • Wt . n- val. 0.037 • 0.037 
• w.s. El ev (ft) 989.36 • Reach Len. (ft) 325 . 00 • 407.00 • 570.00 
• Crit w.s . (ft) 982. 91 • Flow Area ( sq ft) • 6628 . 41 *18234.16 • 
• E. G. Sl ope (ft/ft) *0.000903 • Area (sq ft) *10032 . 96 *18234 . 16 • 473 .96 
• Q Total (cfs) *164000 . 00 • Fl ow (cfs) *31211 . 30 *132788. 70 • 

• ~~~ ~~~~~ ~ms) : mu5 : !~~. w~~ih ~ms) : 179~: n : mu~ : 353.93 
* Max Chl Dpth (ft) 17.96 * Hydr. Depth (ft) 7 . 65 14 . 89 * 
• Conv . Total (cfs) •5 457597 .0 • Conv. (cfs ) *1038650.0 *4418946 . 0 
• Length wtd. (ft) • 390 .4 7 • we tted Pe r. (ft) • 868 . 45 • 1230.06 • 
• MinCh El (ft) 971.40 • Shear ( l b/sq ft) 0.43 0.84 
• Al pha 1.08 • Stream Power ( lb/ ft s ) • 2 . 03 6.09 • 
• Frctn Loss (ft) 0 . 43 • Cum volume (acre-ft) • 4612 . 38 •15483 . 21 • 1015.97 
* C & E LOSS (ft) 0.03 *Cum SA (acres ) • 1325 . 89 * 1741.47 * 548.64 
* * * ** * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * ** * * * * * * ** ** * * * * * ** * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * * 

warning: oivi de d flow computed fo r thi s c ross-section. 
warning: The c ross-section end points had to be extended vert i call y for t he computed water s urface. 
Note : Multiple criti cal de pths we re found at thi s l ocation. The critical depth with the l owest, valid, 

water s urface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
* * * ** * * * * ** * * * * * ** * * * * ** * * * * * ** * * * * * * ** * * * ** * * * * * * * * * * * ** * * * * * ** * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * * 
• E.G . Elev (ft) 990.31 *Element Left OS • Cha nne l • Right OB • 
• vel Head ( ft) 0 .99 • Wt . n-val. 0.037 • 0.037 • 
• w. s . Elev (ft) 989.32 • Reach Len. (ft) 325.00 • 407 .00 • 570 . 00 • 
• Crit w.s . (ft) 982.81 • Flow Area ( sq ft) • 2820 . 76 *18179.75 • 
• E.G. Slope (ft/ft) *0. 001151 • Ar ea (sq ft) • 2820.76 *18179. 75 
• Q Total (cfs) *164000.00 • Fl ow (cfs) • 14831. 20 *149168 . 80 

• ~~~ ~~~~~ ~ms) : 1s8Ui : !~~-w~~i~ ~ms) • 36U~ : 122 ~:~i : 
* Max Chl Dpth (ft) 17.92 * Hydr. Depth (ft) 7.80 14.85 * 
• Conv. Total (cfs) *4834418 . 0 • Conv. (cfs) •43 7196. 3 *4397221.0 
• Length Wtd . (ft) * 395.87 • Wetted Per . (ft) • 372. 04 • 1229.96 • 
• Min Ch El (ft) 971.40 • Shear ( l b/sq ft) 0 .54 • 1.06 • 
• Al pha 1.05 • Stream Powe r ( lb/ft s ) • 2.86 8.71 • 
• Frctn Loss (ft) 0 . 51 • Cum volume (acre - ft) 383.27 *16027 . 35 • 30.85 
* C & E LOSS (ft) 0.02 *Cum SA (ac res) 63.96 * 1743 . 57 * 5.87 
*******'Ill*************************************************************************************** 

Note: Multiple c ritical depths we re found at this l ocat ion. The c rit i cal de pth with t he lowest, vali d, 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Desc ription : 204.61 
St ation El evation Data 

Sta El ev s t a 

RS: 204.61 

num= 
Elev 

96 
Sta El ev Sta El ev Sta El ev 

********1t***1t*1t1t1t1t*1t******************* ************1t***1t***********1t* *********** 
14 501.4 987.8 14573.3 990 14582 . 2 987 . 6 14618. 2 988.2 14777. 3 988.3 
14862. s 988 15060 988 . 1 15169 988 . 1 15293 . 6 988. 1 15349.5 988 
15354 .3 989.1 15407.2 987 . 7 15581 987 . 7 15683 . 1 987.7 15895 . 1 987.7 
15973 . 3 987. 8 16138. s 987 . 8 16253 987 . 3 16305 . 2 988.9 16356.5 986.6 
16502. 7 987 16642.3 986 . 6 16753 . 7 986. 8 16913.6 986.7 17015.2 986 . 4 
17201. 6 986 . 5 17292.3 986 . 1 17385 986.2 17492 . s 986.6 17525. 7 986 
17544.8 987 17555.9 984.9 17607 . 1 987.6 17733.4 988 17760 . 1 988 . 2 

17907 986.4 17945. 4 985.9 18071.1 985.8 18171.7 984. 9 182 so. s 986.1 
18300. 1 984.4 18402.9 984.9 18466.2 984.6 18493.6 983.5 18498.9 981.8 
18563 . 6 983.3 18578.3 983 18591.3 980 . 7 18665.2 981. 8 18677 . 5 983.2 
18687 . 3 985.4 18775.1 988.2 18821.3 988.9 18834 . 2 979.9 18973 . 9 980.4 
19090 . 8 980.1 19180. 1 979.7 19288 980.119386.4 980.8 19428 . 1 982.7 
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19471.3 
19781 

20188.3 
20482 .9 
20944 . 2 
21362.3 
21835 . 5 
21963 .1 

983.1 194 79 . 7 
972. 7 19928.9 

973 20275.9 
988.5 20507 
987.1 21033.3 
986.7 21489.6 
987.5 21887.1 
990.8 

979.4 19500 . 4 
973.4 20022 
973 . 4 20374.8 
986. 5 20620 . 9 
987.2 21060.5 

987 21584.7 
988.6 21890.1 

973.3 19642 . 8 
973.4 20085 . 3 
973 . 9 20426 . 1 
986 . 8 20726. 9 
987.3 21176 . 6 
987.7 21599.3 
987.2 21897.8 

oup 1 i cateEffecti ve 
973 . 3 19760.9 972 . 7 
975.2 20097.7 972.6 
974.2 20456. 1 987 . 8 

987 20849.8 987.1 
986.9 21261.7 986.8 
987 . 7 21697.6 987.5 
989 . 2 21930 .6 990.8 

Manning ' s n values num= 
Sta n val Sta n val Sta n val Sta n val 

1t ** **** * *** 1r * *** "" ** ******* *** *** *** ******* *** ** ** *1< * *** 1< * * ** **** 
14501.4 . 025 18498.9 .037 19471.3 .037 20482.9 . 025 

Bank S t~g4 ~i:~ 20:~~~~ Lengths : Left Channe l Right Coeff Contr. Ex pan. 
395 449 545 . 1 . 3 

Ineffective Fl ow num= 2 
Sta L Sta R Elev Permanent 

14501.4 18570 990.8 F 
20482 .9 21963 . 1 990 . 8 F 

CROSS SECTION OUTPUT Profi l e #PF#l 
******************* *** ************ ***1t**** *** ********** *<ll ** *** *1t****** ***** ********** *** ** * 1r *1t* 
* E.G. El ev (ft) * 989.64 * El ement Left OB * Channel * Right OB * 
• vel Head (ft) 1.05 • Wt . n-val . 0.037 0.037 
• w.s. El ev (ft ) 988.59 • Reach Len . (ft) 395 . 00 449.00 545 . 00 
• Crit W. S. (ft) 983.53 • Fl ow Area (sq ft) • 6207.90 *14692.94 
• E.G. Sl ope (ft/ft) *0.001360 • Area (sq ft) *12682 . 15 *14692.94 • 2059.67 
• Q Total (cfs) *164000 . 00 • Fl ow (cfs) *34891.40 *129108 . 60 • 
* Top Width (ft) * 7282 . 60 * Top Width (ft) * 4858.98 * 1011.60 * 1412 02 

Vel Total (ft/s) • 7.85 • Avg. Ve l . (ft/s) • 5 . 62 • 8.79 
* Max Chl Dpt h (ft ) 15.99 * Hydr. Depth (ft) 7.05 14.52 
• Conv. Total (cfs) *4447568.0 * Conv. (cfs) *946230 . 9 *3 501337 . 0 
• Length wtd. (ft) • 44 1. 21 • wetted Per . (ft) • 883 . 70 • 1016.51 
• Minch El (ft) 972.60 • Shear ( lb/ sq ft) 0 . 60 • 1. 23 
• Alpha 1.10 • Stream Power (lb/ ft s) • 3 . 35 10.78 
• Frctn Los s (ft) 0.69 • Cum volume (acre-ft) • 45 27 . 64 *15329. 38 999 . 40 
* C & E LOSS (ft) 0 . 02 * Cum SA (acres) * 1301.06 * 1731.02 * 537 . 08 * 
******* ******'*** 1t *** ** ** * * **"'***** ** ******************** **1t********** * **** ** * ******** 1t * ******** 

warning : oi vi ded fl ow computed fo r this cros s - section . 
wa rning : The c ross-sect i on e nd points had to be exte nded vert i cally for the computed water surface. 
Note: Multipl e crit i cal depth s were fo und at this l ocat i on . The criti cal depth with t he lowest, val i d, 

water s urface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
******** * ** ***** ********* *** ** * ** *** ******** ************** * ********* ****** *** ******** ********* * 
• E.G. El ev (ft) 989.78 • El ement Left OB * Chan ne l • Right OB * 
• vel Head (ft) 1.16 • Wt. n-val. 0.037 0 . 037 
• w. s. El ev (ft) 988.62 • Reach Le n . (ft) 395.00 * 449 . 00 545 . 00 
* crit w. s. (ft) 983.47 • Flow Area (sq ft) • 4821.31 *14720.97 
* E.G. Sl ope (ft/ft) *0.001462 • Area (sq ft) • 4821 . 31 *14720.97 
• Q Total (cfs) *164000 . 00 *Fl ow (cfs) *29704.86 *134295.10 

• ~~~ ~~~~~ ims) • 160~: ~g : ~~~. w~~~ h ims) * 59~: i~ : lOlu~ : 
* Max Ch l Dpth (ft) 16.02 * Hydr. Depth (ft) 8.15 14.55 
• Conv. Total (cfs) *4289077.0 * Conv. (cf s ) *776868.4 *3512208.0 
• Length wtd. (ft) * 442.77 *wetted Per. (ft) * 599 . 90 • 1016.63 
• Min ch El (ft) 972.60 *Shear ( lb/ s q ft) 0 . 73 • 1. 32 
• Alpha 1. 07 *Stream Power ( lb/ ft s) • 4.52 12.06 • 
• Frc t n Los s (ft) 0.74 • cum vo lume (acre - ft) 354 . 76 *15873.64 30 . 85 
• c & E Loss (ft) 0.02 *Cum SA (ac res) 60.41 * 1733. 12 • 5 . 87 
*** ** *************** **** ** ********** ** ** **** ** ******* **** ******** ***** *** * *********** ********** 

Note: Multipl e crit i cal de pth s were fou nd at this location. The critical de pth with t he lowest, valid, 
wate r surface was used. 

CROSS SECTION 

RIVER : 
REACH: RS: 204 . 53 

INPUT 
Description: 204 . 53 
Station El evat ion Data num= 96 

Sta Elev Sta El ev Sta El ev Sta Elev Sta El ev 
************** ************************* ***** ****************** ********** ******** 

17504 . 9 987.8 17516.3 987 . 9 175 22 . 8 987. 1 17597 987.9 17615.7 987.3 
17634 . 6 987.5 17637.7 988 . 1 17645 . 9 986 . 3 17657.9 988 17704. 2 989.7 
17740.1 1006. 3 17784.7 1004 . 7 17850.8 1006 . 5 17875 . 5 988.5 17970.4 986.9 
18011.9 987.2 18027.9 986 .1 18091.1 986. 1 18155.5 985 . 2 18204.4 984.7 
18283 . 5 984.5 18320.2 984.4 18443 984.3 18501.9 98 3 .9 18579 . 8 983.6 

18647 982.6 18678.7 980.4 18706.4 982.9 18747 982 . 6 18757 983.3 
18815.9 983 . 6 18827 . 1 980 . 6 18916.2 981. 2 18927. 3 982 19007.2 982 . 5 
19073.9 982.8 19175.3 983 . 2 19185.4 983. 5 19240.3 981 19276 975.9 

19293 975 19359 . 2 979.5 19386 976 19409. 2 976 . 4 19468.7 97 3 .1 
19520.6 973 19547.6 973.9 19571.2 975.5 19585. 1 972.9 19610.7 972 . 7 
19729. 3 972.9 19787.3 973 19805. 5 973.5 19860.6 976.1 19930.7 975.8 
19979.8 973 .4 19994.9 973 . 6 20150 . 7 974 20174.8 974 20434.3 974.4 
20443. 5 974.5 20465.7 985.2 20495.9 987 . 1 205 50 .8 986.4 20566 984.8 
20629.6 984. 7 20701.1 984 . 8 20780.4 985 20872.2 985 20943 985.1 
21022 .1 985.1 21052 . 3 985 21118.4 984 . 9 21183 . 9 984.8 21260.2 985 
21337.7 986. 1 21351.7 986 . 3 21381.4 984 . 7 21472.3 984.9 21564 . 8 985 . 3 
21626 . 7 986.2 21653.6 986 . 5 21678 . 1 985.5 21716.4 985.3 21781 984.7 
21817 . 6 987.6 21875.1 987.3 21880.1 988. 5 21884 . 2 988 .1 21885 988.9 
21887.9 987.2 21894. 1 988 . 4 21914.7 989. 1 21935. 1 988.6 21999.2 989.8 

22011 990. 1 

Manning' s n val ues num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

*** ********** ************************************************************ ******* 
17504.9 . 025 18647 . 037 19185 . 4 .037 20495.9 .037 20566 . 025 

Lengths : L~~5 ChansH Ri ~~~ Coeff Contr. Ex pan . 
. 1 . 3 
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• 

• 

• 

Ineffecti ve Flow 
Sta L St.a R 

17504.9 18730 
20495.9 22011 

num= 
Elev 
1000 
1000 

Permanent 
F 
F 

Dup l i cateEffective 

CROSS SECTION OUT PUT Profi le #PF#l 
*********************************************************************************************** 
*E.G. El ev (ft) 988.93 *El emen t Left OB * Chan ne l *Right OS* 
• vel Head (ft) 1.25 • Wt. n- val. 0.037 0.037 
* w.s. El ev (ft) 987.68 * Reach Len. (ft) 570 . 00 552.00 525.00 
• Cri t w. s. (ft) 982.99 * Fl ow Area (sq ft) * 2401.60 *16442. 59 
• E.G. Sl ope (ft/f t) *0.001814 *Area (sq ft) • 4931.95 *16442.59 • 3265. 12 
* Q Total (cfs) *164000.00 • Flow (cfs) *12437 . 51 *151562 . SO * 

• ~~~ ~~~~~ ~ms) : 406~:~g : :~~-w~~fh ~~~)s) : 136U~ : mgJg • 1384.04 
• Max ch l Dpt h CfT) 14.98 * Hyd r . Dept h (ft ) 5 . 27 12 . 55 
* Conv . Total (cfs) *3850514 . 0 * Conv. (cfs) *292017.1 *3558497.0 
• Length Wtd. (ft) • 552.82 • wetted Pe r . (ft) • 455.86 • 1314 . 36 
* MinCh El (ft) 972 . 70 *Shear (lb/sq ft) 0 .60 * 1.42 
* Alpha 1.06 • Stream Power ( l b/ f t s) • 3 . 09 • 13.06 * 
* Frctn Loss (ft) 1.15 * Cum vol ume (acre - ft) • 4447 .78 *15168. 91 * 966.09 
* C & E LOSS (ft) 0 . 01 *Cum SA (ac res) * 1272 . 84 * 1719.05 * 519.59 
* * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * *** * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

warning : 
warning : 

Note: 

Divided f l ow computed for this cross-section . 
The energy l oss was greate r t han 1.0 ft (0. 3 m). between t he curre nt and previ ous cross 
section. This may i ndicate t he need fo r addi tional cross sect i ons . 
Mu lt i ple criti cal dept hs were fo und at t:his l ocat i on . The criti cal depth wi th t he lowest, 
wate r s urface was used . 

~e2~~ ... ~ ~~~~~. 2~I~~I ...... ~ ~~fi l ~ .!~:! ~ .......................... ** ........................................................ * *.,.,. .............. . 
* E.G. Elev (ft) 989.03 * El emen t Left OB * Chan ne l * Ri ght OS * 
• vel Head (ft) 1.35 • Wt . n- val . 0.037 * 0.037 
• w.s . El ev (ft) 987.68 * Reach Len. (ft) 570.00 * 552.00 * 525.00 
* Cri t W.S . (ft) 982.94 * Fl ow Area (sq ft ) 1560. 11 *16445.87 * 
• E.G. Slope (ft/ft) *0.001919 • Area (sq ft) • 1560. 11 *16445.87 
• Q Total (cfs) *164000.00 * Fl ow (cfs) • 8110 . 36 *155889.60 

• ~~~ ~~~~~ ~ms) : 161u~ : !~~-w~~th ~ms) 30~:~8 : mg : ~~ • 
*Max Chl Opth (ft) 14.98 * Hyd r . Depth (ft ) 5.19 * 12.55 
• conv. Total (cfs) *3743779 . 0 • Conv. (cfs) *185142. 7 *3558637 .0 
• Lengt h wtd. (ft) 552.45 • Wetted Pe r . ( f t ) • 307.13 * 1314 . 94 * 
*Mi n Ch El (ft) 972.70 • Shear ( l b/sq f t) 0.61 * 1.50 
• Al pha 1.05 • Stream Powe r (l b/ft s) * 3.16 * 14.20 
• Frctn Loss (ft) 1. 21 • Cum vo lume (ac re-ft) 325.82 *15713.02 30.85 
* C & E LOSS (ft) 0 . 01 * Cum SA (acres) 56.36 * 1721. 15 5.87 
* * * ... * * * * * ** * * * * * ** * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * 

val i d , 

warni ng : The ene rgy l oss was greater t han 1. 0 f t (0 . 3 m). be twee n t he current and previ ous cross 
sect i on . Thi s may indi cate the need for addi t i on a 1 c ross secti ons . 

Note : Mul t i pl e critical de pt hs we re fo und at t hi s locat i on . The cr i tica l dept h wi t h th e l owes t , vali d, 
wate r s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Descripti on: 204.42 

RS : 204.42 

Right Cha nne l Bank Station I nte r polated 
Station El evation Data num= 90 

Sta El ev Sta El ev Sta Elev Sta El ev Sta El ev 
* ** ******** ** ************* ***** ********* * ***** * ***** ** * ******* ******** ** ******** 

17576 985.4 17608 . 5 
17853. s 986.1 17871. s 
18149 . 3 988. 2 18169.7 
18240 . 3 993.2 1824 1. 4 
18308. 3 987 . 7 18322. 1 
18560.8 983.8 18635. 1 
18733.2 982 . 4 18795.2 
18955 . 6 982.5 18998.6 
19052 . 9 980.4 19095.4 
19341.8 981.8 19381. 9 
19543. 1 978.9 19552.9 
19616. s 980.7 19649.2 
19781. 3 972.6 19794 . 7 

19930 972.8 19954 . 4 
20057.7 972.3 20101. s 
20322. 7 972.1 20397 . 5 
20548.4 973.9 20577. 1 

20682.09987 . 6656 20689. 7 

985.2 17708 
986 . 6 17926.9 
988 . 1 18191. 3 
992 . 8 18249.3 
985 . 5 18347.4 
982 . 4 18650. 1 
981. 7 18839 .1 
983.3 19025.4 
981. 9 19166.1 
981.6 19437 
979 . 1 19561.9 
979 . s 19653 
975.8 19805.4 
972.4 19966.8 

973 20150 . s 
972.3 20434.6 
973 . 9 20609 . 6 
990 . 8 20701.7 

984. 7 17783. 2 
986 17956.8 

988 . s 18226.7 
987 18255.2 

985. 3 18488.4 
983 18667.7 

981. 2 18874.1 
984.6 19040 . 4 
982.1 19255 . 9 
981.1 19475.3 
978 . 3 19576.9 
978 . 6 19672.9 
972.9 19824 . 4 
973. s 19992 

972 20162.2 
971.9 20454.2 
973 . 2 20616.9 
992 . 2 20714.4 

985.9 17832.4 
985.7 18023.8 
987.2 18239 
986.8 18279.8 
983.7 18517 . 8 

983 18723.8 
983.2 18899. 1 
981.3 19045 

982 19280 . 2 
981 19500 . 2 

979.5 19599.7 
972. s 19732 
972.6 19905 . 9 
972 . 4 20006 . 4 
972 . 1 20303 . 9 
972 .5 20468 . 3 
972 . 5 20646 
988 . s 20967 

987.2 
985.6 
992.9 
990.2 

983 
982. s 
981. 9 
980.6 

982 
980.6 
980.5 
972. s 
971.4 
972.1 
972.1 
973.3 
972.8 
988 . 5 

Manning's n va 1 ues num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

******* ** ********* *** ***** ** *** ***** **** * *** ** ****** ** * ******* ********** ***** *** 
17576 . 025 18839. 1 .037 19025.4 .037 20689.7 .037 20701. 7 . 025 

Bank Sta: Le f t Right Lengths: Left Cha nnel Ri ~g6 Coeff Cont r . Ex pa n . 
19025 . 420682 . 09 430 453 .1 . 3 

Ineffect i ve Fl ow num= 
Sta L Sta R El ev Permanent 
17576 18874 . 1 993 . 2 F 

20689.7 20967 993.2 F 

CROSS SECTION OUTPUT Profile #PF#l 
*********************************************************************************************** 
* E.G. Elev (ft) 
• vel Head (ft) 
• w.s. Elev (ft) 
* Cri t W.S. (ft) 
* E.G. Sl ope (ft/ ft) 
• Q Total (cfs) 

987 . 76 
1. 36 

986.40 
982.76 

*0.002432 
*164000.00 

* Element 
* Wt. n-val. 
* Reach Len. ( ft) 
* Fl ow Area (sq ft) 
* Area (sq ft) 

* Flow (cfs) 

Left OB * Chan ne 1 * Right OB * 
0.037 • 0 . 037 

430.00 • 453.00 500.00 
550.34 *17165.11 • 

• 2664.73 *17165.11 * 
* 2577.06 *161422.90 
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Oup l i cateEffective 
• Tvoep wT

0
i dtath

1 
((fftt)/s) • 2778. 70 • Top width (ft) • 112 5. 08 • 1653. 63 

l 9.26 • Avg. ve l . (ft/s) 4.68 9 . 40 
• Max Chl Dpth (ft) 15.00 * Hydr. Depth (ft) 3.64 10 .38 
• Conv. Tota l (cfs) *3325542.0 • Conv. (cfs) • 52256.9 *3273285 . 0 
• Length Wtd. (ft) • 452.82 • Wetted Per . (ft) 151.38 • 1658.94 • 
• MinCh El (ft) 971.40 • Shea r (l b/sq ft) 0.55 1.57 
• Alpha 1.02 • Stream Power (lb/ft s) • 2.58 14 . 77 
• Frctn Loss (ft) 1.11 • Cum volume (acre - ft) • 4398.08 *14955.97 946.41 
* C & E LOSS (ft) 0 . 00 *Cum SA (acres) * 1256.53 * 1700.27 * 511. 25 * 
*1t************ ************* ..... ********************* **************************ir*************** ..... *** 

warning: 
warning: 
Warning: 

Note: 

Divided flow computed for t hi s cross - section. 
The cross-section end points had to be extended vert i cally for the computed water surface. 
The e nergy loss was greater than 1.0 ft (0. 3 m). between the current and previous cross 
sect i on. This may indicate the need fo r addit ional cross sections. 
Multiple critical dept hs were found at this location. The critical depth wit h the lowest, 
water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*************** ..... ******************************** ..... ********************************************** 
• E.G. Elev (ft) 987.81 • Element Left OB • Channel • Right OB • 
• vel Head (ft) 1.42 • Wt. n-val . 0 . 037 
• w.s. Elev (ft) 986 . 38 • Reach Le n . (ft) 430.00 • 453.00 500.00 
• Crit w.s. (ft) 982.73 • Flow Area (sq ft) *17129.48 
• E.G. Slope (ft/ft) *0.002531 • Area (s q ft) *17129.48 
• Q Total (cfs) *164000 . 00 • Fl ow (cfs) *164000.00 
• Top widt h (ft) • 1653.57 • Top widt h (ft) • 1653.57 

vel Total (ft/s) 9.57 • Avg . ve l . (ft/s) 9.57 
*Max Chl Dpth (ft) 14.98 * Hydr . Depth (ft) 10.36 
• Conv . Total (cfs) *3259710.0 • Conv. (cfs) *3259710.0 
• Le ngt h Wtd. (ft) 453.00 • Wet t ed Pe r. (ft) • 1660.67 
• Min Ch El (ft) 971.40 • Shear ( l b/s q ft) 1. 63 
• Alpha 1. 00 • St ream Power Clb/ ft s) • 15.61 
• Frctn Loss (ft) 1. 13 • Cum Volume (acre-ft) 315.62 *15500.28 30.85 
* C & E LOSS (ft) 0 . 02 *Cum SA (ac r es) 54.40 * 1702.37 5.87 * 
************************* ********************************************************************** 

valid, 

warning: The e nergy loss was greater than 1.0 ft (0.3 m). between the curre nt and previous c ross 
sect i on . Thi s may indicate t he need for additional c ross sections. 

Note: Multiple critical depths were found at this location . The criti cal depth with the lowest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 204.34 

INPUT 
Description : 204. 34 

Left a nd Right Cha nne l Bank Stations Interpol a ted 
Station Elevation Data num= 74 

Sta El ev s ta Elev Sta Elev Sta Elev Sta El ev 
******************************************************************************** 

18066.2 985.2 18081.3 985 18158.1 983 . 7 18200 983.2 18226 984 
18228. 2 983.4 18283.2 983.4 18339 . 1 987 . 8 18395.4 986.8 18498 .7 986.6 
18514.4 986.2 18516 986.7 18586 . 8 985 . 6 18638 . 2 981.3 18678.3 981 
18721.9 979.9 18774.5 984.6 18806.4 982.8 18806.6 981.1 18864 . 9 982.2 
18888.3 975.4 18906.9 980.7 18919.1 979.8 18932 . 5 981.8 18936.3 983.3 
18988.6 982.9 19004 . 9 982.1 19086.4 981.7 19100981.6723 19184.5 981.5 
19245. 5 981 19310.8 980.7 19329 . 3 980.7 19389.4 980.3 19453 .4 979.8 
19487.9 979.5 19552 979.2 19615 . 6 978.7 19689. 1 978.5 19736.5 978.7 
19757.1 988.9 19782.1 971.2 19783. 9 970.6 19819.5 969.3 19835.1 971.8 

19891 971 19954.9 970.8 20009 . 4 971.2 20054.1 972.9 20100 . 5 973.1 
20107 . 5 972.7 20175.2 972.5 20253 971.7 20324.6 971.9 20395.6 971.7 
20465. 2 971 . 4 20539.7 971.3 20603 . 2 971.5 20661.9 971.9 20671.8 972 
20743.2 970.2 20773.2 970 20795 . 3 976.920816.2 3986 . 0935 20827.4 991 
20878.6 990. 5 20887 . 2 987 22239.1 987 .1 22248.4 987.2 22254 . 3 988.2 
22259.5 985.8 22266 . 1 987.7 22287.1 988 . 3 22317.8 988 

Manning's n values num= 
Sta n val Sta n val Sta n val Sta n val 

*********************'~~~************'~~~*'~~~**'~~~*'~~~***'~~~*'~~~*******'~~~'~~~*'~~~'~~~*'~~~** 
18066 . 2 .025 18774.5 .037 20827.4 . 037 20878.6 . 025 

Bank Sta: Left Right Lengt hs : Left Cha nnel Right Coeff Contr. Ex pan. 
1910020816 . 23 495 488 480 .1 . 3 

Ineffecti ve Flow num= 
Sta L Sta R Elev Pe rmanent 

18066 . 2 19100 991 F 
20827 . 4 22317.8 991 F 

CROSS SECTION OUTPUT Profile #PF#1 
*****'~~~'~~~*'~~~*****'~~~**'~~~*'~~~**'~~~*********'~~~**********'~~~****************************************'~~~*'~~~******** 
• E.G. El ev (ft) 986.65 • El ement Left OB • Channel • Right OB • 
• vel Head (ft) 1.37 • Wt . n-val. 0.037 
• w.s . El ev (ft) 985.28 • Reach Len. (ft) 495.00 • 488 . 00 480.00 
• cri t w.s. (ft) 981.45 • Flow Area (sq ft) *17462.96 
• E.G . s l ope (ft/ft) *0 . 002470 • Area (s q ft) • 2117.99 *17462 . 96 
• Q Total (cfs) *164000 . 00 • Fl ow (cfs) *164000.00 

• 0~~ ~~~~~ ~ms) • 245Ug : :~~.w0~~ ~ ~~~~s) 750.25 • 17oU§ 
* Max Ch l Dpt h (ft) 15.98 * Hydr. Depth (ft) 10.26 
• Conv. Total (cfs) *3299565 . 0 • Conv. (cfs) *3299565 .0 
• Lengt h wtd. ( ft ) 488.00 • Wetted Pe r . (ft) • 1711.20 • 
• MinCh El (ft) 969 . 30 • Shear ( lb/sq ft) 1.57 
• Alpha l.OD • St ream Power ( lb/ ft s) • 14.78 
• Frctn LOSS (ft) 1.97 *Cum Vol ume (acre-ft) * 4374 . 47 *14775.92 946 . 41 
* C & E LOSS (ft) 0.22 • Cum SA (acres) * 1247 . 28 * 1682.83 511.25 
************************************* * **********************'~~~*'~~~'~~~******************************* 

warning: Divided flow computed for thi s cross-section . 
warn ing: The cross-section e nd points had to be extended vert i cally for t he computed water s urface. 
warn ing: The velocity head has changed by more than 0. 5 ft (0 .15 m). This may i ndi cat.e the need for 

additional c ross sections. 
Page 116 



• 

• 

warning: 

warning: 

Note: 

Dup 1 i cateEffect i ve 
The conveyance ratio (upstream conveyance divided by down s tream conveyance) is 1 e s s t han 
0 . 7 or greater than 1. 4. This may indicate the need fo r additional cross s ections. 
The energy l oss was greater than 1.0 ft (0.3 m) . be tween t he cu rrent and previous cros s 
sect i on. Thi s may indicate the need fo r addi t i onal c ros s sections . 
Multiple critical depths were found at this l oca tion. The crit i cal depth with t he lowest, 
water su rface was us ed. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
* ****************** *** ******************* *** ************** *** ******* "'* ****** ***** ************** 
• E.G. Elev (ft) 986.66 • El ement Left OS • Cha nnel • Right OS • 
• vel Head (ft) 1.37 • Wt. n- val. 0.037 
• W.S. Elev (ft) 985.29 • Reach Len. (ft) 495.00 • 488 . 00 • 480.00 
• c ri t w.s . (ft) 981.45 • Flow Area (sq ft) *17480 . 30 • 
• E.G. s l ope (ft/ ft) *0 . 002469 • Area ( s q ft) *17480 . 30 • 
• Q Total (cfs) *164000.00 • Flow (cfs) *164000.00 

• 0~~ ~~~~~ ims) : 
170U~ : l~~- w~~ih m~s) : 

170U~ . 
• Max Ch 1 Dpth (ft) 15 . 99 * Hydr. Dept h (ft) 10.27 
• Conv. Total (cfs) *3300310.0 • Conv. (cfs ) *3300310 .0 
• Length Wtd. (ft) • 488.00 • Wetted Pe r. (ft) • 1714.87 • 
• MinCh El (ft) 969.30 • Shear (lb/ sq ft) 1.57 • 
• Alpha 1.00 • Stream Power (lb/ ft s ) • 14.74 
• Frctn Los s (ft) 1. 97 • Cum volume (acre · ft) 315.62 *15320.32 30.85 
* C & E LOSS (ft) 0. 22 * Cum SA ( ac r es) 54.40 * 1684.92 5.87 
** ********** **** ** **** ** ** ********* *** ******************** **** **************** ****** ** ****** *** 

warning: 
Warning: 

Warning: 

warning: 

Divided flow computed for this c ross -section . 
The ve l ocity head has cha nged by more t han 0. 5 ft (0 . 15 m). This may indicate t he need for 
addi tiona l cross sect i ons. 
The conveyance ratio (ups tream conveyance divided by downs tream conveyance) i s l e ss than 
0. 7 or greate r than 1. 4. Thi s may indicate the nee d for addition a 1 cross sections . 

val i d, 

Note: 

The energy 1 oss was greater than 1. 0 ft (0 . 3 m). between the cur rent and previous cross 
s ection. Thi s may indi cate the nee d for addi t ional cross s ections . 
Multiple criti cal depths were found at this l ocation . Th e criti ca l depth with the lowes t , valid, 
water s urface was us ed. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204.25 

RS: 204.25 

Left and Right Channe 1 Bank Stat i ons Interpol a ted 
Station El evation Data num= 202 

Sta El ev Sta El ev Sta El ev Sta Elev Sta Elev 
* * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * 
13993.51 986.914130.56 

15050.6 988.115090.94 
15128.77 988.115132.01 
15173.36 986.215690.75 
15907.38 988.115919.42 

16049 986.116175 . 22 
16486 . 56 987.416495 .93 
16535.99 985.816542 .09 
16687 . 99 984.816810. 65 
16922.74 984.6 1694 1.4 
17048.94 986.617091.64 
17398.31 984.3174 14. 87 
17721.19 984.2 17812 . 48 
17880.92 98517892 . 56 

17988.7 986.718005.49 
18158 . 97 986.818174 . 45 
18300.85 986. 118323.52 
18490.27 985.5 18520 .4 
18633. 73 984.818652.28 
18719.46 976.218724 . 94 
18812 . 39 98218851. 86 
18958.37 980.818990.64 
19061.47 981.919088.33 
19134 . 63 980.819139.73 
19263.33 980.219297 .08 
19438.75 979.4119458 . 3 
19542 .19 978.7319623.64 
19703. 53 975 . 7119717.53 
20035 . 47 970 . 8820227.56 
20309.92 971 . 7420357.54 
20526.05 969 . 29 20588. 3 
20680.85 971.2420705 .02 
20818. 53981.02 5320830.46 
21004 . 86 987 . 3921018.73 
21157 . 66 981.421178 . 54 
21290.06 979.4521361.92 
21481. 84 981. 6121499 .03 
21862.63 982.921876 . 61 
22083 . 67 984 . 1722130 . 05 
22339.34 986 . 3522389.33 
22486.29 987 . 52 22 500.35 

987.4 114486 . 44 987.43 14755.8 
987.5715102.07 987.5715109.44 
987 . 97 15140 988.4715148.98 
986.1815878.25 985.1815889.67 
987.92 15924.1 987.4715931.02 
986 . 0216450.56 986.1616463.91 

987.116504. 19 987.7916511.66 
985.62 16555 985.5516564.89 
985.2916823.94 985.32 16873.9 
984.2616960.75 984.6616990.05 
985.2817177.92 98517208.14 
984.49 17522 . 6 984.3917556.82 
984.25 17851.5 984 . 8117861.89 
984.3517898.26 983.9217932 . 23 
986.89 18050 . 6 987.5718083.28 

987. 118185 . 88 987.1218240. 34 
985.55 18372.65 985 . 1418410.49 
985.1518569.61 985.8 18587.9 
984.25 18660 . 4 983.8518672.96 

975.718730.59 976. 2818765 . 73 
982.6718856.84 982.0218876.79 
980. 15 19005 . 3 981. 3 19038 
981.0319097.24 980.6119117.27 
980.7919178 . 34 980.9919189 . 92 
979.95 19300 979.93619332 . 52 

979.519506.35 978.719519 . 13 
978.619631.41 978.619649.23 
970 . 2 19739 971. 319747 . 27 
972.420273.64 972. 3620297 . 51 
969.8 20436 . 7 969 . 4420448 . 29 
969.720612. 99 970.1420643.57 
971. 520710.67 971 . 3720740.01 

982.09 20922. 2 989.620964.06 
981.0821052.72 981.121087 . 73 
981.5221210.73 981.221262 . 99 
980.42 21408 . 6 981.22 1446.51 
981.7121649 . 19 981. 92 1681. 55 
982.9521939 . 71 983.421983.01 
984.4322172 .04 984.422225 . 83 
985.4622416.26 985 . 922438.79 
987. 24 

Manning's n Va 1 ues num= 
Sta n val Sta n val Sta n val 

* *************** ***************** ** *********** ** 
13993.51 . 03518812.39 

Bank Sta: Left Ri ght 
1930020818.53 

Ineffective Fl ow num= 
Sta L Sta R El ev 

13993.51 19300 990 
20922.222500.35 990 

. 03221290.06 .025 

Lengths : Left Channe 1 
510 508 

Pe rmanent 
F 
F 

987 . 0314937.72 
988.6415116 . 98 
986.9315153.86 
986.2815904. 51 
985.8315970.22 
986 . 2916480. 31 

987.916518.49 
984. 2816584.86 
984 . 7316893.09 
984 . 3317020. 18 

985.117249.69 
984 . 2117600 .03 
984. 59 17867.1 
986.4917944 .09 
987.6218106.23 
986.9218277.05 
985.0818449.87 
985 . 7618609 . 93 
983.4118703 . 66 
981. 3818788.83 
980.9318917 . 58 
982. 5519054 . 34 
982.08 19126.5 
980.9119237.27 
979.7819361.32 
978.8519527 .66 
978. 6319696. 73 
974.51 19771.1 
972.19 20307.7 
969.4520499.51 
971.0820655.61 
974.1420776 . 89 
989.9520995 . 89 
980. 7921108 . 33 
982.63 21279 . 42 

981.421456 . 08 
982.0721787. 28 
983.3822043 . 39 
984. 5822265 . 02 
986.0322474.98 

Coeff Cent r. 
. 1 

987 . 04 
989.38 
985.73 
988.05 
986.25 
987 . 87 
987.78 
984.26 
984 . 53 
984 . 79 
984.95 
984 . 35 
984.93 
986.98 
986 . 76 
986.27 
985.08 

985 .4 
978 . 51 
981.86 
980.72 
981.71 
981. 33 
980.78 
979. 52 
978.72 
978.82 
974.27 
971. 98 
969.22 
971.37 
977.31 
990 . 41 
980.92 
982.45 
981. 58 
982.66 
983. 78 
984.87 
986. 32 

Ex pan. 
. 3 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
* ** ********************** * ********* *** ******** *************** ********************************** 
* E.G. El ev (ft) 984.46 • El ement Left OB * Channe l * Right OB * 
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oup 1 i cateEffecti ve 
• vel Head (ft) 3 . 56 • Wt . n- val . • • 0.032 
• w.s. Elev (ft) 980.90 • Reach Len . (ft) 510.00 • 508.00 500.00 
• crit w.s. (ft) 980 . 90 • Flow Area (sq ft) *10836.44 
• E.G. Slope (ft/ft) *0 . 007742 *Area (sq ft) 277.23 *10836.44 82 . 25 
* Q Total (cfs) *164000 .00 • Flow (cfs) *164000.00 
*Top Width (ft) * 1993.93 *Top Width (ft) 339.61 * 1517.18 137.15 

Vel Total (ft/s) 15.13 • Avg . Vel. (ft/s) 15.13 
* Max Chl Dpth (ft) 11 . 68 * Hydr. Depth (ft) 7 . 14 
• Conv. Total (cfs) *1863855.0 • Conv. (cfs) *1863855 .0 
• Length Wtd. (ft) 508 . 00 • Wetted Per. (ft) • 1520.08 • 
• MinCh El (ft) 969.22 • Shear (lb/sq ft) • 3. 45 
• Alpha 1.00 • Stream Power (lb/ft s) • 52. 15 
• Frctn Loss (ft) 1.15 • Cum Volume (acre-ft) • 4360.86 *14617.40 945 . 96 
* C & E LOSS (ft) 0.79 *Cum SA (acres) * 1241.09 * 1664 . 79 510.50 
****************************"'********'********************************************************** 
warning : 

warning: 
warning: 

Warning: 

Warning: 

warning: 

Note: 

The ene rgy equation could not be balance d within the specified number of it e rations. The 
pro9ram used critical depth f or the water surface and continued on with the calculations. 
Div1ded flow computed for thi s cross-section. 
The ve 1 oci ty head has changed by more than 0. S ft (0 . 15 m). Thi s may indicate the need for 
additional c ross sect ion s . 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is l ess than 
0.7 or greater than 1.4 . This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous c ross 
section. This may indicate the need for additional c ross sections. 
During the s tandard step iterations, when the assumed water s urface was se t equal to critical 
depth, the calculated water s urface came back below critical depth. This indicates that there 
is not a valid subcritical answer . The program defaulted to criti cal depth . 
Multiple critical depths were found at this location. The critical depth with the lowes t, valid, 
water surface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
• E.G. Elev (ft) 984.46 • Element Left OB • Channel • Right 08 • 
• vel Head (ft) 3.57 • Wt. n-val. 0.032 
• w. s. Elev (ft) 980.89 • Reach Len. (ft) 510.00 • 508 . 00 500.00 • 
• Crit w.s. (ft) 980.89 • Flow Area (sq ft) *10810.89 • 
• E.G. Slope (ft/ft) *0.007809 • Area (sq ft) *10810.89 • 
• Q Total (cfs) *164000.00 • Flow (cfs) *164000.00 · ~~~ *~~~~ ~ms) • 

15iU~ : ~~~-w~~ih ~ms) • 
15iU~ 

• Max Ch 1 Dpth (ft) 11 . 67 * Hydr. Depth (ft) 7.13 
• Conv. Total (cfs) *1855915.0 • Conv. (cfs) *1855915 0 * 
• Length wtd. (ft) 508 . 00 • wetted Per. (ft) • 1520.84 
• Min Ch El (ft) 969.22 • Shear (lb/sq ft) • 3.47 
• Alpha 1.00 • St ream Power (lb/ft s) • 52.57 • 
• Frctn Loss (ft) 1.15 • Cum volume (acre-ft) 315.62 •15161.85 30 .85 
* C & E LOSS (ft) 0.80 *Cum SA (acres) 54.40 * 1666. 89 * 5.87 
*********************************************************************************************** 

Warning: 

warning: 

warning: 

wa rning: 

wa rning: 

Note: 

The energy equation could not be balanced within the specified number of iterations . The 
program used critical depth for the water surface and continued on with the calculations. 
The ve 1 oci ty head has c hanged by more than 0. 5 ft (0 .15 m). Thi s may indicate the need for 
additional c ross sections . 
The conveyance ratio (upstream conveyance divided by down s tream conveyance) i s 1 ess than 
0. 7 or greater than 1.4. Thi s may indicate the need for additional cross sec tion s . 
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sect i ons . 
During the standard step iterations, when the assumed water s urface was set equal to critical 
depth, the calculated water s urface came back below critical depth. This indicate s that there 
is not a valid subcritical answer. The program defaulted to critical depth. 
Multiple critical depth s were found at this location. The critical de pth with the lowest, valid, 
water s urface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204 .15 

RS: 204 . 15 

Left and Right Channel Bank Stat ions Interpolated 
Stat ion Elevation Data num= 80 

Sta Elev Sta El ev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

16507 . 2 984.4 16600 985 16650.2 986.1 16657.8 983.8 16666.8 
16708.7 983 . 2 16800.2 983 . 6 16895. 3 983. 8 16963 . 7 983.3 17111.7 
17141.8 982 . 4 17289. 1 982 . 7 17397 983.7 17427 . 8 983.8 17571.9 
17609.8 983 . 3 17719. 7 983 . 5 17833.6 983 17949 . 9 982.8 18031.8 
18081.2 983 . 6 18087 981.9 18093.6 98 5. 1 18094 . 5 983.7 18130 .3 
18214 . 6 985 . 6 18280.4 986 . 6 18357 .2 984.7 18446 . 1 985.5 18578 .2 
18725.8 984 . 7 18824.1 985 . 3 18862.3 983.1 18888 . 3 980.6 18907 
18955.1 980 19045. 1 979 . 6 19065.5 979.9 19074 . 1 976.8 19104 
19192.6 971 . 7 19200 971.7 19310.3 971.7 19331.3 970.9 19446 .3 
19486.8 971 . 6 19501. 3 966 . 1 19595 966 19644 . 2 966.2 19661 

19681 970 . 2 19769 .8 971. 6 19860.6 972.7 19968.4 974.8 20027.5 
20066.1 967.9 20074.7 967.9 20209 .5 968 20337 . 2 968.2 2044 1.7 
20540.9 966.7 20554.5 966.5 20580.4 968.8 20679.7 967.8 20753 .2 
20790.2 968 . 9 20795.8 969 . 9 20814. 5 969.5 20911.6 969.2 20940 
20986. 5 968 . 321033 .38981.5872 21042.6 984.2 21131.4 985.3 21379.2 
22652.4 985.2 22684.9 986.3 22693 983.9 22700.1 985.5 22708.9 

Manning's n values num= 
Sta n Val Sta n val Sta n Val Sta n val 

************************************************************* *** 
16507. 2 .035 18824.1 . 032 21131.4 .025 21379 . 2 

sank sta: 1~2bB2lO~~~~~ Lengths: L~i6 chanso~ Ri~i6 
Ineffective Flow num= 

Sta L Sta R El ev Permanent 
16507. 2 19200 986 . 6 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

. 025 

Coeff Contr. 
. 1 
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986 
982.5 
983.4 
984.3 

986 
984.4 
981.1 

969 
971.9 
973.6 
972.3 
967.7 
967.1 
967.1 
985.3 
985.4 

Ex pan . 
. 3 



• 

• 

• 

Dup 1 i cateEffective 
* * * ** * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * ** * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * 1t * * * * * * * * * * * * * 
• E.G . Elev (ft) 982.09 • El ement Left OB • Channel • Right OB • 
• vel Head (ft) 0.93 •wt. n-val. 0.032 
• w. s . Elev (ft) 981.17 • Reach Len. (ft) 510.00 • 509 . 00 • 510 . 00 
• Crit w.s . (ft) 975 . 82 • Fl ow Area (sq ft) *21240.76 • 
• E.G. Slope (ft/ft) *0.001058 • Area (sq ft) • 1488.78 *21240.76 • 
• Q Total (cfs) *164000.00 • Flow (cfs) • *164000 . 00 
• Top widt h (ft) • 2149 . 48 • Top wi dth (ft) 317.59 • 1831.90 • 

vel Total (ft/s ) 7 . 72 • Avg. vel . (ft/s) • 7.72 • 
* Max Ch 1 Dpt h (ft) 15 . 17 * Hydr. Depth (ft) 11 . 59 * 
• conv. Total (cfs) *5042939.0 • Conv. ( cfs) *5042939 . 0 
• Lengt h wtd. (ft) • 509.00 • wetted Pe r. (ft) • 1837 . 25 • 
• Mi n Ch El (ft) 966.00 • shear (lb/sq ft) • 0.76 
• Al pha 1.00 • Stream Power ( lb/ ft s) • 5.89 
• Fr ctn Loss (ft) 0.68 • Cum volume (acre-ft) • 4350.52 *14430.35 945.48 
* C & E LOSS (ft) 0.02 *Cum SA (ac r es) * 1237.24 * 1645 .27 509.71 * 
********************************** ***************** *************************"'****** ************ 

Note: Multiple cri t i cal depths were found at this l ocation . The c ritical dept h with the l owest, valid, 
wate r surface was used. 

CROSS SECTION OUTPUT Profi 1 e #P F#2 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * ** * * * * * * * * * ** * * * * * * * ** * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * 
* E.G. Elev (ft) 982.11 * Element Left OB * Channel * Right OB * 
• vel Head (ft) 0.92 • wt . n-val. • 0.032 
• w.s. El ev (ft) 981.18 • Reach Len. (ft) 510.00 • 509.00 • 510.00 
• Crit w.s . (ft) 975.82 • Flow Area (sq ft) *21274.63 • 
• E.G. s l ope (ft/ ft) *0.001059 • Area (sq ft) *21274.63 
• Q Total (cfs) *164000.00 • Fl ow (cfs) *164000 . 00 

• 0~~ ~~~~~ ~ms) : 183Ui : r~~_w~~i~ ~ms) : 183Ui : 
* Max Ch l Dpth (ft) 15.18 * Hydr. Dept h (ft) 11.61 * 
• Conv . Total (cfs) *5038994.0 • Conv. ( cfs) *5038994.0 
• Length wtd . (ft) • 509.00 • wetted Pe r . (ft) • 1846.75 • 
• MinCh El (ft) 966.00 • s hear ( l b/sq ft) • 0.76 • 
• Al pha 1.00 • Stream Power ( l b/f t s) • 5.87 
• Frct n Loss (ft) 0.68 • Cum volume (acre-ft) 315 . 62 *14974.75 30 . 85 

: * ~ * ~ *~* ~~~~*sf~ ~. ************ 2;. 2~ * *: * ~~~ * ~! * $ :; ~~~ 2 * * * * * * * * * * * * * ~!;. !2 * *: * ~ ~! ~;. ~ ~ * * * * * * * ~;. ~ ~ * * * 
Note: Multiple c ritical dept hs were found at t hi s l ocat i on. The crit i cal depth with t he l owest, val i d, 

water s urface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204.05 

RS: 204 . 05 

Left and Right c ha nne 1 Bank Stations I nterpo 1 a ted 
Station El evation Data num= 73 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
* * * * * * * * * ** * * * * * * * * * * * ** * * * * * ** * * * * * * ** * * * ** * * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * * * * * * 

18304.1 982 . 1 18322.9 981.3 184 12 . 7 981.2 18490 . 1 981. 1 18499.9 981. 4 
18523 980.8 18527.4 981.7 18530 . 5 980.8 18552.5 980 . 6 18585.3 987.2 

18649.8 986. 5 18710.4 987.1 18782.2 985 . 8 18858 . 9 986.9 18882. 3 985.9 
18903.8 986.2 18952 984 . 518962 . 59 980. 697 18970. 1 978 18992. 5 968.5 
19020 . 9 971.4 19097. 5 973 . 6 19099 . 9 973.6 19168 . 9 971.6 19234.1 970.7 
19315. 1 973 .1 19401. 3 974.1 19432 . 4 974 .2 19453 972.9 19510.9 971.5 
19570.9 965.6 19644.7 967.7 19662 968.9 19741. 3 971 . 7 19784.3 975.1 
19860.9 975.2 19946.2 976 . 1 20026. 3 975. 5 20061. 6 973 . 5 20142.4 974.9 
20200.7 974.3 20222.7 972 . 5 20272.6 972.8 20286.9 973.4 20327.7 971.7 
20354.5 969.2 20434.3 970 . 9 20491.6 971.4 20536 969.7 20605 969. 1 
20618. 5 968. 7 20679. 5 965 20701.3 965.4 20715.6 967 20746.4 966 
20828. 1 965.9 20914.2 966 . 5 20930 968 . 1 20994 968.4 21024.5 966.7 
21045.1 967 21067.8 975 .82 1081. 76980.6981 21090 . 6 983.8 21160.1 983 . 8 
22668.7 984.2 22676. 7 984 . 2 22773.1 984.3 22829 984.6 22836.3 985.6 

22843 983.5 22852.2 986 22860 . 7 985.9 

Man ning's n values num= 
s ta n val Sta n val Sta n val Sta n val 

**************************************************************** 
18304. 1 .05 18552 .5 .035 18858 . 9 .032 21090.6 . 025 

Bank Sta: Left Right Lengths : Left Channel Ri~~6 Coeff Cont r . Ex pan . 
18962.5921081.76 510 505 .1 . 3 

I neffect i ve Fl ow num= 1 
Sta L Sta R Elev Permane nt 

18304.1 18750 987.2 F 

CROSS SECTION OUTPUT Profi l e #PF#l 
*********************************************************************************************** 
• E.G. Elev (ft) 981.39 • Element Left OB • Cha nnel • Right OB • 
• vel Head (ft) 1.12 •wt . n- val. 0.032 
• w.s. Elev (ft) 980.27 • Reach Len. (ft) 510.00 • 505 . 00 • 520.00 
• crit w.s . (ft) 976.80 • Flow Area (sq ft) *19320.37 • 
• E.G. s l ope (ft/ ft) *0.001759 • Area (sq ft) *19320.37 
• Q Total (cfs) *164000.00 • Fl ow (cfs) *164000.00 

. 0~~ ~~~~~ ~ms) : 211~:~~ : r~~ . w~~ih m~s) : 211U~ : 
* Max Chl Dpth (ft) 15.27 * Hydr. Depth (ft) 9.13 
• Conv. Total (cfs) *3910438.0 • Conv. ( cfs) *3910438.0 
• Lengt h wtd. (ft) • 505 . 00 • Wetted Pe r . (ft) • 2123.09 • 
• MinCh El (ft) 965.00 • Shear (lb/sq ft) • 1.00 • 
• Al pha 1.00 • Stream Power (lb/ ft s) • 8.48 
• Frctn Loss (ft) 1.42 • cum vol ume (acre-ft) • 4341.81 *14193.37 945.48 
* C & E LOSS (ft) 0.10 * Cum SA ( ac res) * 1235.38 * 1622.20 * 509.71 
* * * ** * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * ** * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * ** * * * * * 

Warning: 

warning: 

The veloc i ty head has c hanged by more t han 0. 5 ft (0 . 15 m). This may indicate t he need for 
add i tion a 1 cross sections. 
The conveyance ratio (upstream conveyance di vided by downstream conveyance) is l ess t han 
0. 7 or greater t han 1.4. This may indi cate the need for additiona l c ross sections. 
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warning: 

Note: 

Oup 1 i cateEffective 
The energy loss was greate r t han 1.0 ft (0 . 3 m). between the c urre nt and previous cross 
section. Th1 s may 1 nd1 cate the need for add1 t1 on a l cross sections. 
Mulnpl e cr1t1cal depths were found at this l oca tion . The criti cal depth with the l owest, 
water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*************************************************** ******************************************** 
• E.G. Elev (ft) 981.4 1 • Element Left OS • c ha nne l • Right as • 
• vel Head (ft) 1.11 • Wt . n-val. 0.032 
• w.s. El ev (ft) 980.29 • Reach Le n. (ft) 510.00 505.00 520.00 
• Cri t w.s. (ft) 976.80 • Flow Area (sq ft) *19370.37 
• E.G. Sl ope (ft/ft) *0.001744 • Ar ea (sq ft) *19370.37 
• Q Total (cfs) *164000.00 • Flow (cfs) *164000 . 00 

• 0~~ *~~~~ ~ms) • 211~: ~~ : !~~. w~~~h ~ ~~;s) • mu~ 
* Max Chl Opth (ft) 15.29 * Hydr . Depth (ft ) 9 . 15 
• Conv . Total (cfs) *3927263. 0 • Conv . (cfs) *3927263.0 
• Length Wtd. (ft ) 505.00 • Wetted Per . (ft) • 2123 . 13 
• Minch El (ft) 965 . 00 • Shear ( lb/sq ft) 0.99 • 
• Alpha 1.00 • St r eam Powe r ( lb/ft s) • 8.4 1 • 
• Frctn Loss (ft) 1.35 • Cum vo lume (acre-ft) 315.62 *14737. 29 • 30.85 
• C & E LOSS (ft) 0.09 *Cum SA (acres) * 54 . 40 * 1624.30 * 5.87 * 
*********************************************************************************************** 

warning: 

warning: 

Warning: 

The ve l ocity head has changed by more than 0 . 5 ft (0 .15 m). Th is may indicate the need for 
addit i onal cross secti ons . 
The conveyance rat io (upstream conveyance divided by downstream conveyance) i s l ess than 
0.7 or greater than 1. 4 . This may indicate the need fo r add iti onal cross sect i ons . 
The ene rgy loss was greater t han 1.0 ft (0.3 m). between the current a nd previous cross 
section. Thi s ma y indicate t he need for additional cross section s . 

valid , 

Note: Multiple criti cal de pths were fo und at this l ocation. The critical depth with the lowest , valid, 
water s urface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Desc ription: 203.96 

RS: 203.96 

Right Chan nel Bank Staion I nterpo l ated 
Stat ion El evati on Data num= 91 

Sta Elev Sta El ev Sta El ev Sta Elev Sta El ev 
****'**********1:**********************1:1:1:1:1:1t1:1t1:1t1d: 1:1t1:1t1111t1:1:1t1:1:1:1t1t1:1t1:**** *****1:1:1:1:111 

16511.6 
16968.1 
17175.8 
17366.5 
17869.9 
18047.1 

18384 
18607 . 3 
18730. 8 
18891. 8 
19145 . 7 
19471.7 
19784. 2 
20179 . 8 
20435.9 
20735.2 
20835 . 5 
21108 . 2 

21694 

983 . 5 16713.4 
982 . 5 16973.8 
974.9 17222 .8 
984.4 17465 . 6 
981.4 17958.4 
980. 2 18070.6 
982.4 18469 . 6 
975.518626.7 
978.5 18760 
971.9 18902 . 5 
973.5 19201.5 
976.7 19531.2 
968.9 1984 7. 3 
972.3 20254.9 
965.4 20451.7 
964.2 20738.9 
994.9 20850.3 
981.9 21539.6 
988. 5 

983.8 16774.3 
984.3 17039.3 
980.2 17277 . 4 
982.2 17576 . 8 
981.2 18010 . 3 
981. 5 18128.1 
983 . 6 18481.1 
976 . 9 18657.9 
974.5 18783.2 
971.8 18997.2 
971.8 19284.9 
976. 1 19556.4 
971. 5 19965.6 
970.6 20367 
964.7 20529.6 
964.1 20767.7 
995.2 20872.5 

982 21552 

983 . 9 16908. 7 984.4 16963. 5 
980 . 6 17126.9 980 17138.9 
983.2 17284 . 8 982.3 17330 
981. 2 17680 . 4 980.6 17774.7 
980. 8 18015.8 982 . 2 18024. 6 
982.9 18242.5 983.3 18284.4 
980.9 18496.2 979. 1 18583.4 

976 18690 978. 1 18723.2 
969. 3 18801.2 968.9 18811.7 
971.4 19057 .4 972 19069. 5 
973.5 19375 977. 1 19427.1 
976.8 19606.4 965.6 19696.9 
970.7 19998 . 5 972 . 3 20089.8 
970.8 204 11 . 5 970 . 7 20421.4 

965 20554 .9 967 20642.7 
971 . 220790.38978 .7393 20803.5 
997 . 5 20910 . 1 984.2 20997. 3 
986 . 1 21559 . 4 984.2 21657.7 

986 . 3 
980 

982 . 5 
979 . 6 
982.8 
984.3 

978 
976.2 
967.4 
973.6 

976 
968.3 
973.2 
969.4 
965.7 
983 . 1 
981.9 
986 . 4 

Man ning' s n values num= 
Sta n val Sta n val Sta n val Sta n val Sta n va l 

*****'*****i::****************************************1t********************1t****1t** 
16511.6 .025 17175 . 8 .043 18469 . 6 .043 18902.5 . 032 208 35. 5 .037 

sank Sta: Left Right Lengt hs: Left Channe l Ri~g~ Coeff Contr. Ex pan. 
18730 . 820790. 38 495 502 .1 . 3 

Ineffective Fl ow num= 
Sta L Sta R Elev Permanent 

16511.6 18730.8 997.5 F 
20835.5 21694 997.5 F 

CROSS SECTION OUTPUT Profile #PF#1 
**1t***1t'*1:********1t*******1t******1:*********1t********************1:******************1:************ 
• E.G. El ev (ft) 979.86 • El eme nt Left OB • c han ne l • Rig ht as • 
• vel Head (ft ) 2.15 • Wt. n-val. 0 . 033 
• w.s . El ev (ft) 977.71 • Reach Len. (ft) 495 . 00 • 502.00 505.00 
• Cri t W.S. (ft) 976.71 • Flow Area (sq ft) *13938.65 
• E.G . Slope (ft /ft) *0 . 005220 • Area (sq ft) 202.34 *13938.65 
• Q Tota l (cfs) *164000 .00 • Fl ow (cf s) *164000 . 00 

• 0~~ *~~~~ ~ms) • 22iU~ : !~~ . w~~~h m;s) 174.77 • 2o~n~ 
* Max Chl Dpth (ft) 13 . 61 * Hyd r . Depth (ft) 6.80 
• Conv. Total (cfs) *2269861.0 • Conv. (cfs) *2269861.0 
• Le ngth Wtd . (ft) 502 . 00 • wetted Per . (ft) • 2056.12 • 
• Min c h El (ft) 964. 10 • Shear ( l b/sq ft ) • 2. 21 • 
• Alpha 1. 00 • St r eam Powe r (lb/ft s) • 25 .99 
• Frctn Loss (ft ) 0.90 • Cum volume (acre-ft) • 4340.62 *14000.58 945.48 
• c & E Loss (ft) • 0.43 • Cum SA (acres) • 1234.36 • 1598.04 509.71 • 
*****************1t************************************************1t***1t************************ 

warning: 
Wa rning: 

Warning: 

Warning: 

Note: 

Divided flow compute d f o r thi s cross-section. 
The velocity head has cha nged by more than 0. 5 ft CO .15 m) . This may indicate the need fo r 
additional c ross sections . 
The co nveyance ratio (upstream conveyance divided by downstream conveyance) i s l ess than 
0 . 7 or greater than 1.4. This may indicate the need for additiona l cross sections. 
The e nergy l oss was greater t han 1.0 ft (0.3 m) . between the cur rent and previous cross 
sect i on . Th is may indicate t he need for additional cross secti ons. 
Multipl e c rit ical depths we re fo und at this location . The crit i ca l depth with the l owest, valid , 
water s urface was used. 

Page 120 



.-. 

• 

• 

Dup 1 i cateEffecti ve 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*******************************************1t******************1r**************************1<***** 
• E.G. Elev (ft) 979.97 * Element Left 08 * Channel *Right 08 * 
• vel Head (ft) 1.99 •wt. n-val. 0 . 033 
• w. s. Elev (ft) 977.98 • Reach Len. (ft) 495.00 • 502.00 • 505 . 00 
• Crit W. S. (ft) 976.71 * Flow Area (sq ft) *14478.25 • 
• E.G. Slope (ft/ft) *0 . 004601 • Area (sq ft) *14478. 25 
• Q Total (cfs) *164000.00 • Flow (cfs) *164000.00 

• ~~I' ~~~~~ ~ms) • 
20rU~ : :~~w~~ih ~ms) • 

20rU~ · 
*Max Chl Dpth (ft) 13.88 * Hydr. Depth (ft) 7.06 
• Conv. Total (cfs) *24 17852.0 • Conv. ( c fs) *2417852. 0 
* Length Wtd . (ft) 502.00 • wetted Pe r. (ft) • 2056.64 
* MinCh El (ft) 964.10 * Shear (lb/sq ft) 2.02 
*Alpha 1.00 • St ream Power (lb/ft s) • 22.90 
* Frctn Loss (ft) 0.83 *Cum volume (acre - ft) 315.62 *14541.08 30.85 
• c & E Loss (ft) • 0.39 • Cum SA (acres) • 54.40 • 1600.14 5.87 
********************************************************************** ************************* 

warning: The velocity he ad has c hanged by more than 0. 5 ft (0 .15 m). This may indicate the need for 
addition a 1 cross sections. 
The conveyance ratio (upstream conveyance divided by down stream conveyance) is 1 ess than 
0.7 or greater than 1.4. Th i s may indicate the need for additional cross sect ions. 

Warning: 

warning: The e nergy loss was greater than 1.0 ft (0. 3 m) . between the current and previous cross 
section. This may indica te the need for addi tiona 1 cross sections . 
Multiple c riti cal depth s were found at thi s l ocation. The critical depth with the lowest, valid, 
water s urface was used. 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 203.86 

RS: 203.86 

Right Channel Bank Staion Interpolated 
Station Elevation Data num= 97 

Sta Elev Sta Elev Sta El ev Sta El ev Sta Elev 
********************* *************************************************'*"********* 

17504 . 9 979.4 17555 980.7 17589.4 982 . 1 17613. 5 980.8 17620.6 979.8 
17657 . 6 978.3 17694 . 3 979.8 17718.4 978.9 17729 980.8 17762.1 977.4 
17780. 7 978.7 17821.9 984.3 17861. 6 984.2 17888 . 2 982.4 17897. 5 983.2 
17930.6 983 . 2 17969.6 984.1 17989.1 983.6 18013.3 984 18044.9 981.7 
18064.4 979.2 18096 . 7 981.5 18136.8 979.8 18171.7 980 18207. 5 982 
18243 . 1 982.7 18290.8 981.3 18353.7 982 18421.5 981.7 18458.6 982.1 
18488.1 978.2 18540 . 3 978.5 18564 971 18599 . 5 968.8 18660 . 4 971 
18700.2 971.8 18760.2 970 18806.7 971.3 18853 . 4 969.4 18891.2 969 
18974.3 973. 5 19064.8 976.5 19077.3 975.8 19161.8 973.4 19223 . 1 970.5 
19246. 5 967.4 19268 . 5 965.8 19288.8 962.4 19365 . 2 962.6 19365 . 7 962 . 6 
19450. 7 962.8 19451.6 962.8 19539 . 2 963 . 1 19611. 5 963 19690.6 962 . 4 
19743.6 962 . 3 19811. 2 962.7 19858.2 963.1 19928 . 9 963.6 19992 . 8 963.8 
20013.5 963.8 20076.4 964 20099.2 964 20196 . 1 964.2 20254 . 4 964.2 
20298.4 964. 5 20318.1 968.2 20429.2 967.6 20486 . 9 967.6 20543 . 1 968.6 

20555 966 . 5 20576 964. 2 20634. 3 964 . 2 20650.7 964.2 20663. 3 965.7 
20676 .9 965.8 20697.7 967.2 20730.9 976 . 1 20735.9978.6323 20761.9 991.8 
20803. 3 981 20878.5 982.5 20946 . 4 982. 5 20965 . 7 981.1 21031.2 980.5 
21099.9 980.6 21167 . 6 980.7 21198 . 2 981 21258 . 8 981.1 21324 . 9 981 
21359.8 980.5 21368.4 981 21395.8 980 . 4 21405.9 982.4 21411 . 7 980.4 
21482.6 980.2 21488.8 980.2 

Manning ' s n value s num= 
Sta n va l Sta n val Sta n Val Sta n Val 

**************************************************************** 
17504.9 .043 1824 3.1 . 043 18891.2 .032 20761.9 . 037 

sank St~S4 ~~fi 20~~~~~ Lengths: Left Channel Right Coeff Cant r . Expan . 
505 498 480 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

17504. 9 18243 . 1 991.8 F 
20761. 9 21488.8 991.8 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*********************************************************************************************** 
• E.G . Elev (ft) 978.53 • Element Left OB • Channel • Right OB • 
• vel Head (ft) 0. 72 • Wt. n- val. 0.033 
• w.s. Elev (ft) 977.81 • Reach Len. (ft) 505.00 • 498.00 • 480.00 
• Crit w.s. (ft) 971.84 • Flow Area (sq ft) *24032.73 * 
• E.G. slope (ft/ft) *0 .000902 • Area (sq ft) 2.00 *24032.73 
• Q Total (cfs) *164000.00 * Flow (cfs) *164000.00 
• To\' width (ft) • 2201. 58 • Top width (ft) 9 . 80 • 2191. 78 

ve Total (ft/s) 6.82 • Avg . vel . (ft/s) 6.82 
• Max Chl Dpth (ft) 15.51 • Hydr. Depth (ft) 10.96 
• Conv. Total (cfs) *5460451.0 • Conv. (cfs) *5460451.0 
• Length wtd. (ft) 498.00 • Wetted Per. (ft) • 2196.27 • 
• MinCh El (ft) 962 . 30 • Shear (lb/sq ft) 0.62 
• Alpha 1.00 • Stream Power (lb/ft s) • 4.21 * 
• Frctn Loss (ft) 0.44 • Cum volume (acre-ft) • 4339.46 *13781.79 945.48 
* C & E LOSS (ft) 0 . 03 *Cum SA (acres) * 1233.31 * 1573.59 509.71 * 
*********************************************************************************************** 

Warning: Divided flow computed for this cross-section. 
Note: Multipl e c ritical depth s were fo und at this location. The critical depth with the l owest, va l id, 

water s urface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
************************************************ *********************************************** 
• E.G. Elev {ft) 
• vel Head (ft) 
• w.s. Elev (ft) 
• Crit w. s. (ft) 
• E.G. Slope (ft/ft) 
• Q Total (cfs) 

978 . 75 
0 . 69 

978 . 06 
971.84 

*0. 000838 
*164000.00 

* Element 
*Wt.n- Val . 
• Reach Len . (ft) 
• Flow Area (sq ft) 
• Area (sq ft) 

• Flow (cfs) 

Left OB * Channel * Right OB * 
0.033 

505.00 • 498.00 480.00 
*24588. 83 
*24588.83 

*164000.00 • 
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oup l i cateEffective 
• Tvoep wT

0
i dtath

1 
((fftt /)s) • 2191.78 • Top width (ft) • • 2191. 78 

l 6.67 • Avg. Ve l. (ft/s ) 6.67 
* Max Ch 1 Dpth (ft) 15.76 * Hydr . Depth (ft) 11.22 
• Conv . Total (cfs) *5666380.0 • Conv . (cfs) *5666380.0 
• Length Wtd. (ft) * 498.00 *Wet ted Per. (ft) • 2196.77 • 
• MinCh El (ft) 962 . 30 *Shea r ( l b/sq ft) 0. 59 
• Alpha 1.00 • Stream Power (lb/ft s) • 3.90 
• Frctn Loss (ft) 0 . 41 • Cum volume (acre- ft) 315.62 *14 315 . 97 30.85 
* C & E LOSS (ft) 0 . 03 *Cum SA (acres ) 54.40 * 1575.69 5.87 * 
******************* ***********************************"'**** ***** ******************************* 

Note : Multiple critical dept hs we re fou nd at thi s locat i on . The critical dept h with the lowes t, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPlJT 
Oe scri pti on: 203.77 

RS: 203.77 

Left a nd Right Channel Bank Stai ons Interpolated 
Station Elevation Data num= 98 

Sta Elev Sta El ev Sta Elev Sta Elev Sta Elev 
************************************************************************* ******* 

15516. 5 
15797.9 
15947.6 
16103. 9 
16366.7 
16857.6 
17424.8 
17558 .9 
17879 .9 
18117.2 
18343.8 
18603. 5 
18888.2 
19032.5 
19307.6 
19426.8 
19865 . 4 
20282.3 
20524 . 9 
20746 . 6 

980.4 15611.3 
987.2 1 5835 
978.2 15969 . 6 
981. 6 16184.4 
978.9 16400 . 4 
980. 3 17032 .7 

979 17450 
979. 2 17678 . 1 
983. 7 17902 . 1 
979.8 18191 
974.4 18371.2 
969. 7 18721.8 
976.1 18941.5 
965.6 19113 . 9 
974.2 19313.1 
964.5 19492.9 
964. 1 19957 
966.5 203 25.8 
966. 2 20609 . 1 
978.7 20820.8 

979.8 15668.7 980 . 9 15700.1 
986 15865.2 981. 2 15920 

982.9 15985.2 984 . 3 16056.9 
981. 2 16265 .9 982. 1 16312 .5 
980.3 16452.6 980 . 5 16569.1 
979.9 17052. 5 979.9 17220 . 4 
979.3 17461.6 980.3 17495.9 
978.7 17709. 3 979.1 17747 . 1 
982.1 17924.4 981.6 18003 . 9 
981.818222.61978.2686 18227.7 
970.5 18451.7 968.1 18515 . 7 
967.3 18770.9 970.5 18803.6 
973.8 18956.3 972 . 3 18974.2 
965.1 1922 4 964 . 8 19282.2 
973.7 19322.8 969 . 5 19338.6 
964.4 19606.6 964.2 19685.9 
963. 3 20019. 3 964. 3 20221.9 
965.1 203 28 .7 964.2 20338.6 
966 . 4 20684 .8 966 . 7 20728.9 
981. 2 208 54 997 .6 

979.6 15734.7 982 . 9 
981.4 15937.6 976.9 
984. 3 16076.8 983. 7 
981.7 16348 . 3 982 .1 
980.4 16622. 2 980 .5 
979.9 17326. 1 979. 2 
980.1 17515.6 978.2 
977.417826.8 982.9 
982.8 18091.9 980. 7 
977. 7 18281.9 974.6 
969 . 6 18591.7 968. 7 
971.5 18834.8 974.6 
976.6 18983.5 976.3 
964.6 19290 . 6 969. 7 
967.2 19345.7 964. 7 
964. 3 19717. 5 964.1 
964 . 3 20253 . 9 964.3 
965.4 20430 966.2 

9712074 5. 61978.2692 

Manning' s n values num= 5 
Sta n val Sta n val St a n val Sta n val Sta n val 

**************** ************* *********************** ****** ********************** 
15516 . 5 .025 17495. 9 

Ba nk Sta: Left Right 
18222 .6120745.61 

Ineffective Flow num= 
Sta L Sta R Elev 

155 16. 5 18191 997 . 6 
20820. 8 20854 997. 6 

. 043 18191 . 043 18803.6 

Le ngths : Left Cha nne l 
490 498 

Right 
480 

Pe rmanent 
F 
F 

CROSS SECTION OlJTPUT Profile #PF#l 

. 032 20820. 8 

Coeff Contr. 
.1 

. 025 

Ex pan. 
. 3 

******************* ********************************************* ******************************* 
• E.G. El ev (h) 978.06 • Element Left OB • Channe l • Right OB • 
• vel Hea d (ft) 0.63 • Wt. n- val. 0.033 
• w. s. El ev (ft) 977 . 43 • Reach Len. (ft) 490.00 498 . 00 480.00 
• Cri t w. s. (ft) 971.58 *Flow Area (sq ft) *25746 . 39 
• E.G. s l ope (ft/ ft) *0.000873 • Area ( s q ft) 1.65 *25746. 39 
• Q Total (cfs) *164000.00 • Flow ( cfs) *164000.00 
• Top width (h) • 2518 . 56 • Top width (ft) 7.28 • 2511 .27 

Vel Total (h/s) 6 . 37 * Avg. vel . (ft/s) 6.37 
* Max Chl Dpth (ft) 14 . 13 * Hydr . Depth (ft) 10.25 
• Conv. Total ( c f s) *5549798 . 0 • Co nv . (cfs) *5549798.0 
• Length Wtd. (ft) 497.87 • Wetted Per . (ft) • 2519.23 * 
• MinCh El (ft) 963 . 30 *Shear ( lb/sq ft) 0. 56 * 
• Alpha 1. 00 • Stream Powe r (lb/ ft s) * 3.55 
• Frctn Loss (ft) 0.45 • Cum volume (acre - ft) • 4339 . 44 *13497.24 945.48 
* C & E LOSS (ft) 0.00 *Cum SA (acres ) * 1233.21 * 1546 .71 * 509.71 
************************ ********************** **************** ************************** **** *** 

warning: oi vi ded flow computed fo r thi s cross-section. 
Note: Multiple critical de pths were found at this location. The critical de pth with the lowes t, valid , 

water s urface was us ed. 

CROSS SECTION OUTPlJT Profi l e #PF#2 
************ *********************************** ************************************** ***** ***** 
• E.G. Elev (ft) 978.32 * El ement Le ft OB • Cha nnel • Right OB • 
• vel Head (ft) 0.60 • Wt. n-val . 0.033 
• w. s. Elev (ft) 977.72 • Reach Len. (ft) 490.00 • 498.00 480 . 00 
• Cri t w. s. (ft) 971.58 • Flow Area ( sq ft) *26473.99 
• E. G. Slope (ft/ft) *0.000799 • Area (s q ft) *26473 . 99 
• Q Tota l (cfs) *164000 . 00 • Flow (cfs) *164000.00 
• Top width (ft) • 2511. 27 • Top width (ft) • 2511 .27 • 

vel Tota l (h/s) 6 . 19 • Avg. vel. (ft/s) 6.19 
* Max Chl Dpth (ft) 14 .42 * Hydr. De pth (ft) 10.54 
• conv . Total (cfs) *5803637.0 • Conv. (cfs ) *5803637 . 0 
• Lengt h wtd. (ft) 497.94 • Wetted Per . (ft) • 2519.80 • 
• MinCh El (ft) 963.30 • Shea r ( lb/sq ft) 0.52 
• Alpha 1.00 • Stream Power (lb/ ft s) • 3.24 
• Frctn Loss (ft) 0.4 2 • Cum Volume (acre-ft) 315 . 62 *14024.08 30.85 
* C & E LOSS (ft) * 0.01 *Cum SA (ac r es) 54.40 * 1548 . 81 * 5.87 
*********************************************************************************************** 

Note: Mul t ipl e cri t i cal depths we re found at this l ocation. The cri ti cal de pth with the lowes t, valid , 
wate r s urface was used. 

CROSS SECTION 
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• 

• 

• 

RIVER: 1 
REACH: 1 

INPlJT 
Description: 203.67 

RS: 203.67 

Right Channe 1 Bank Stai on Interpo 1 a ted 

Dup 1 i cateEffective 

Station Elevation Data num= 74 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

*********************************************** ********************************* 
15401.1 982. 5 15424.7 984.1 15508.1 982.3 15591.4 979 .1 15681.8 979 . 9 
15787 . 8 979.3 15920 979.3 16055.7 978.9 16157.5 979.1 16260.6 979 . 3 
16282 . 2 979.2 16477 979.1 16627.1 979 . 9 16750.8 980 . 1 16865 . 7 979.3 
16957 . 3 981.3 16980.5 980.6 17002.4 977. 7 17014.1 979.2 17103.7 973.3 
17179 . 5 973.2 17215.7 975.7 17267.4 969.7 17366.5 975.6 17541.8 974.3 
17694.8 973.7 17837.2 974.1 17962.6 973. 8 17982. 5 973.7 18104 . 5 972.8 
18289 . 3 972.9 18348.9 975.3 18350.2 973.2 18394.8 968.7 18516.9 971. 1 
18627 . 3 969.9 18690.1 970.4 18740. 2 966.8 18787.4 966 . 3 18802 . 9 968.2 
18941.9 973.8 19049 974.1 19155.9 972.4 19180.7 975.8 19211.3 962.3 
19411.4 963.8 19519 963. 9 19654. 3 964. 2 19798. 6 964.3 19832.9 964.3 
20036. 1 964 . 3 20137.2 965. 3 20302.2 963 20432.8 965.2 20537.5 965.2 
20656 . 2 965. 3 20661. 5 965.6 20693. 5 975.1 20699. 3977.8097 20708 7 982.2 

20796 983.8 20827.7 980.1 20837 982.9 20858.2 981.6 21858. 6 983.5 
21904.3 982.5 23520.4 980 23527.3 982.8 23545.1 983.5 23556.1 980.2 
23584.2 981.5 23593 977.2 23603 . 5 980. 1 23621 979 . 7 

Manni ng's n va 1 ues num=- 6 
Sta n val Sta n val Sta n val Sta n val Sta n val 

* * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * ** * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * 
15401.1 .025 16957 . 3 .037 18348.9 .037 18941. 9 . 032 20708.7 .032 

20796 . 025 

Bank sti!n~sf~ 20~~t~ Lengt.hs: Left Channel Ri~8~ Coeff Contr _ Ex pan . 
470 490 . 1 . 3 

Ineffective Fl ow num= 
Sta L Sta R El ev Permanent 

15401.1 17837.2 984 . 1 F 
20708.7 23621 984.1 F 

CROSS SECTION OUTPlJT Profil e #PF#1 
* * * ** * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *** * * * * * * * * * * * ** * * * * * ** 'lr * * * 1<* * * * * * * * * * * * * 
* E.G . Elev (ft) 977.61 * Element Left DB * Channe l * Right 08 * 
* vel Head (ft) 0. 67 * Wt. n-Val . 0 . 037 0.033 
* w.s. Elev (ft) 976.93 * Reach Len. (ft) 470.00 . 490.00 505.00 
* Crit W. S. (ft) 971. 58 • Fl ow Area (sq ft) • 1810.56 *23835. 66 
* E.G. Slope (ft/ft) *0.000940 • Area (sq ft) • 4152.06 *23835.66 
• Q Total (cfs) *164000.00 • Fl ow (cfs) • 5176.53 *158823. 50 
* To~ Width (ft) • 3648.91 • Top width (ft) • 1300.39 • 2348 . 53 . 

ve Total (ft/s) 6. 39 • Avg. vel . (ft/s) 2.86 . 6.66 . 
* Max Ch 1 Dpth ( ft) 14.63 • Hydr. Depth (ft) 3. 54 10.15 . 
• Conv. Total (cfs) *5348655.0 • Conv. (cfs) "168825. 9 *5179829.0 
• Length Wtd. (ft) . 489 . 59 * Wetted Per . (ft) 511.75 • 2355.25 . 
* Min Ch El (ft) 962 . 30 • Shear ( l b/sq ft) 0.21 . 0. 59 . 
• Alpha 1.06 • St ream Power ( lb/ ft s) . 0. 59 . 3. 96 . 
* Frct n LOSS (ft) 0.46 * Cum volume (acre-ft) • 4316.08 *13213. 81 . 945.48 
* ( & E LOSS (ft) 0.00 * Cum SA (ac res) • 1225 . 85 • 1518.93 . 509.71 
* * * 1< 1< * * * 1< ** * * 1< * * ** 1< * * * 1< * * * * * * * * * * * * * 1< * * 1< * 1< * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 1< * * * * * * * * * * 1: 

Note: Multiple critical depths were 
water surface was used . 

fo und at t hi s 1 ocati on. The critical depth wi th t he 1 owest, 

CROSS SECTION OlJTPUT Profil e #PF#2 
*******************************************************'**************************************** 
• E.G. El ev (ft) 977.89 • Element Left DB • Channe l • Ri ght OB • 

vel Head (ft) 0.66 • Wt. n-val. 0.037 0.033 
• W.S. Elev (ft) 977.23 • Reach Len. (ft) 470.00 • 490 . 00 • 505.00 
• Crit W. S. (ft) 971 . 58 • Flow Area (sq ft) 882.63 *24525 . 28 
• E.G. Sl ope (ft/ft) *0.000885 • Area (sq ft) 882 . 63 *24525.28 
• Q Total (cfs) *164000.00 • Flow (cfs) • 2635 . 92 *161364.10 
• Tvoep WT

0
idtath

1 
((fftt)/s) • 2567.43 • Top Width (ft) 218.90 • 2348.53 

l • 6.45 • Avg. ve l . (ft/s) 2.99 • 6.58 
*Max Chl Dpth (ft) 14 .93 * Hydr . Depth (ft) 4.03 10.44 
• Conv . Total (cfs) *5512272.0 • Conv . (cfs) • 88597 . 1 *5423675.0 
• Length wtd. (ft) • 489.82 *wetted Per . (ft) 223.36 * 2355 . 54 • 
• MinCh El (ft) 962.30 • Shear ( l b/sq ft) 0.22 0.58 
• Alpha 1.03 • Stream Power (lb/ft s) • 0.65 3 . 79 
• Frctn Loss (ft) 0.43 • cum volume (acre-ft) 310.65 *13732.55 30.85 
* C & E LOSS (ft) 0 . 01 *Cum SA (acres) 53.17 * 1521.03 5.87 
******************************1t*1t**********1t*************************************************** 

valid, 

Note: Mu l tiple critical dept hs were found at this l ocat:ion. The critical dept h wit:h the l owest, valid , 
water su rface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPlJT 
Desc r i ption: 203. 58 

RS: 203. 58 

Right Channe 1 Bank Stai on Interpol a ted 
St:ati on Elevation Oat: a num= 75 

St:a El ev Sta El ev Sta Elev Sta Elev Sta El ev 
* * * * * * * * * * * * * * * * ** * * * 1< * 1< * * * * * * 1t * 1t * * * * * * * * * * * * * * * * ** * 1< * * * * * * * * * 1< * * * * * * * * * * * * * * * * * 
15526.8 983 . 1 15573.8 984 . 7 155 77.9 981.7 15586.4 984.8 15648.9 982.8 
15684. 7 983 . 7 15735.5 978 . 7 15806.7 977.9 15925.6 978 . 3 15954.8 978.2 
16031.7 974.4 16204.9 973.9 16321.4 974.3 16490.9 975 . 4 16570 975.3 
16706.6 974 . 9 16819.9 975 . 7 16971.3 975.7 17120 975.1 17136.9 976.6 
17168.4 976.1 17202.6 978 . 2 17251.4 973 . 9 17388.1 976 17458.2 974.6 

17489 971 . 8 17596.3 976. 7 17707.8 975.2 17790 . 7 972.4 17873.7 975.6 
17978 974.3 18064.9 975.2 18204 975.9 18355.4 971.3 18433.8 971.3 

18553.6 967.4 18636 970.5 18664.8 967.3 18681 970 . 8 18724 969 . 1 
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18765 . 5 971 18876 . 6 
19261. 3 964.2 193 37 . 3 
19482 .9 963.9 1972 5.9 
20355. 7 963 . 9 20380 

20704 . 98977. 3868 20706.2 
20818.3 979 . 5 20825.7 
23711.2 980 23724.5 

970 . 7 18988. 9 
967 . 8 194 26 . 3 
963. 6 19842. 5 
963.9 20543.8 
977. 7 20767.4 
982.3 20859.8 
982.4 23738 .8 

Manning' s n values num= 

970 19101.4 
965.2 19456.9 
963.6 19929. 1 
963.6 20636 
979.5 20782 . 3 
981. 5 22062. 2 
982.8 23 750 .9 

Dup 1 i cateEffe cti ve 
968.2 19228.7 965 . 4 
967.4 19474 963.9 
963 . 8 20222.2 963. 5 
963.9 2064 5.5 962.1 
981. 3 20788.1 979.3 
983.3 22098 982.2 
979 . 2 23783 979.2 

Sta n val Sta n va l Sta n val Sta n val Sta n val 
*** **** **** 1t1t 1t1t1l ******** 1t1t ** *** 1t1l 1: ** idr1t1t1t *** ******* ****** *** ***** ** ***** 1t 1t 1: *** ** 

15526.8 . 02 5 17202 .6 

Bank Sta: Left Right 
1820420704 . 98 

Ineffective Flow num= 
Sta L Sta R Elev 

15526.8 17707 . 8 984.8 
20782.3 23783 984.8 

. 037 18204 .037 18681 

Le ngth s : Left Channel Right 
495 

Permanent 
F 
F 

560 513 

CROSS SECTION OUTPUT Profile #PF#1 

. 032 20782.3 

Coeff Cont r . 
. 1 

. 025 

Ex pan . 
. 3 

*********************************************************************************************** 
• E.G. Elev (ft) 977 . 14 • El ement Le ft OB • Cha nne l • Right OB • 
• vel Head (ft) 0.68 • Wt . n-va l . 0.037 0 . 032 
• w.s. El ev (ft) 976.47 • Reach Len. (ft) 560.00 • 513.00 495.00 
• Cri t w. s . (ft) 971.52 • Flow Area (sq ft) 859.98 *24480.33 
• E.G. Slope (ft/ft) *0 . 000945 • Area (sq ft) • 3274 . 81 *24480 . 33 
• Q Total (cfs) *164000.00 • Flow (cfs) • 1532. 00 *162468 . 00 

• ~~~ ~~~~~ m~s) • 463~ : ~~ : ~~~-w~~i~ ~~~~s) : mu~ : 249~ : ~~ • 
* Max Chl Dpth (ft) 14.37 * Hydr. Depth (ft) 1.73 9 . 80 
• Conv . Total (cfs) *5333542.0 • Conv. (cfs) • 49822 . 9 *5283719.0 
• Le ngt h wtd. (ft) 514. 20 • Wetted Per. ( ft) 496.32 • 2500.83 
• Min Ch El (ft) 962.10 • Shear (lb/sq ft) 0 . 10 • 0.58 
• Alpha 1.04 • St r eam Powe r ( lb/ft s) • 0 . 18 3.83 
• Frctn Loss (ft) 0.56 • Cum volume (acre-ft) • 4276 . 01 *12942 . 06 945.48 

:*~*~*~*;~;;*ff;2*************2~22-~ .. ~:*~~~*;!*f~~~;;2*********:*;~2~,;.~~**:*;!~;;~~*****~2~,;.~;*** 
warning: Divided flow computed for this cross-sec tion. 
Note : Multiple crit i cal de pt hs we re fou nd at thi s l ocation . The c riti ca l de pth wit h the l owest, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
*********************************************************************************************** 
• E.G. El ev (ft) 977.46 • Element Left OB • Cha nn e l • Right OB • 
• vel Head (ft) 0.65 • Wt . n-val. 0.037 0.032 
• w.s. El ev (ft) 976 . 81 • Reach Len . (ft) 560.00 • 513 . 00 • 495.00 
• Crit w.s. (ft) 971.52 • Fl ow Area (sq ft) 248.33 *25349.32 
• E.G . s l ope (ft /ft) *0. 000858 • Area (sq ft) 248.33 *25349.32 
• Q Tota l (cfs) *164000.00 * Flow (cfs) 360.60 *163639.40 

• ~~~ ~~~~~ m~s) • 267tn : ~~~-w~~~ h m~s) 17u~ • 249~:~~ 
* Max Chl Dpth (ft) 14.71 * Hydr. Depth (ft) 1. 39 * 10.15 
• Conv. Total (cfs) *5599491.0 • Conv . (cfs) • 12312. 0 *5587179.0 
• Length Wtd. (ft) 513. OS • Wetted Pe r. (ft) 181.03 • 2501.17 
• Min Ch El (ft) 962.10 • s hea r (lb/sq ft) 0 . 07 • 0 . 54 
• Alpha 1.01 • s tream Power ( lb/ft s) • 0 . 11 • 3 . 50 • 
* Frctn Loss (ft) 0.52 • Cum Volume (acre-ft) 304 . 55 *13452.04 30.85 
* C & E LOSS (ft) * 0.00 *Cum SA (acres ) 51.02 * 1493.77 5.87 
*****************************************************1<***************************************** 

Note: Multipl e c riti cal depth s were found at this l ocat ion. The c rit i cal dept h with t he lowes t , val id , 
wate r s urface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 203 .48 

Right Chann e l Bank Staion 
Station Elevation Data 

Sta El ev Sta 

RS: 203 .48 

I nterpo 1 a ted 
num= 97 

El ev Sta El ev Sta El ev Sta Elev 
***********************************************1:*****1:***********************1:1<1: 

15578.8 977.1 15693. 5 976.9 15717.9 977 15814 . 4 976.9 15880 .9 978.5 
15900 . 7 978.2 15967 .5 973.1 16013.9 97 3 .9 16068 . 7 973.5 16168.1 973.8 
16324 . 7 974 16419.6 974. 1 16584.4 974.1 16657 . 7 974.3 16810 . 8 974.5 
16932 . 4 974.5 17066 .5 974. 6 17177.1 974. 2 17201. 7 974.2 17312 . 2 975.1 
17331.6 976 17341. 7 975.7 17369.6 978.2 174 34 .9 970.7 17473 .9 969.3 
17535.6 971.3 17609 . 4 970.9 17714 .8 972.8 17721.6 972.8 17841. 5 973.7 
17932.6 974 18016.7 972.4 18039.3 972 .1 18120 . 3 973 . 5 18171.8 968 

18184 969. 1 18267 . 5 973.4 18353 .5 970.9 18380 .1 969.8 184 39 969.7 
18521.1 965.52 18538.6 965.3 18561.3 969.6 18571.7 970 18619.2 968.6 
18635.6 969 . 2 18675.5 973. 1 18730.7 972.2 18817.1 970 . 9 18956 969.1 
18991. 1 970.6 19035 . 5 973.7 19082.7 974. 1 19116. 8 968.9 19177 .6 972.2 
19217 .3 970.5 193 32 . 9 970.5 19399.6 962.9 19491.7 962. 7 19584 . 5 965. 1 
19624.3 962 . 2 1964 5. 8 962. 3 19669. 3 965 19679.4 965 . 3 19794. 5 963.4 
19884 . 7 963 . 3 1998 7. 2 964 . 5 20013.9 964.4 20199 . 2 964 20220.6 964 . 7 
20227.4 967 . 6 202 31.3 963.9 20325.6 963.9 20342.5 963 . 9 20345.7 965.5 
2035 3 . 5 967.3 20358.6 964.3 20404 963.2 20433 . 1 965.2 20458.7 965 

20480 963 .1 20588.9 964. 7 20638.4 966.8 207 25.1 968 . 7 20785 .1 971.2 
20856 . 76976.9083 20866.7 977.7 20886.7 979.4 20901. 8 978.6 20909.2 979 . 5 

20915.7 978 . 5 20925.9 979.4 20953.9 979.4 20960 . 7 978.7 20985.4 978.7 
20989. 2 980 . 3 20999 981.2 

Manning' s n Va 1 ues num= 
Sta n val Sta n val Sta n Val Sta n val Sta n val 

****=*************************************************************************** 
15578 .8 .025 17369.6 .037 17932.6 . 037 18619. 2 . 032 20886.7 . 025 

Bank Sta : Left Right 
17932 . 620856.76 

Le ngt hs: Left Chann e l Right 
500 505.82 515 

Coef f Contr. Ex pan . 
.1 . 3 
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• 

• 

Ineffective Flow 
Sta L Sta R 

15578 . 8 17369.6 
20999 20999 

num= 
Elev 

981.2 
981.2 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Dup 1 i cateEffective 

*********************************************************************************************** 
• E.G. Elev (ft) 976.58 • Element Left 08 • Cha nnel • Right 08 • 
• vel Head (ft) 0.67 • Wt . n-val. 0.037 0.032 
• w.s. El ev (ft) 975.92 • Reach Len . (ft) 500.00 505.82 515.00 
• Crit w. s . (ft) 972.02 • Fl ow Area (sq ft) • 2009.24 *23608.84 
• E.G. slope (ft/ft) •0.001248 • Area (sq ft) • 4384.68 •23608.84 
• Q Total (cfs) •164000.00 • Flow (cfs) • 6815.32 • 157184.70 . ~~~ *~~~~ ~ms) • 

486U6 : !~~. w~~f~ m~s) : 
195Ug : 291~: ~~ : 

• Max Ch l Dpt h (ft) 13.72 • Hydr. Depth (ft) 3.70 8.11 * 
• Conv . Total (cfs) •4642347.0 • Conv. (cfs) •192921.2 •4449426.0 
• Length Wtd. (ft) 505.61 • Wetted Pe r . (ft) 543 . 50 • 2918.40 • 
• Min c h El (ft) 962.20 • Shear (lb/sq ft) 0 . 29 • 0.63 
• Alpha 1.05 • Stream Power ( lb/ft s) • 0.98 4.20 • 
• Frctn Loss (ft) 0.65 • Cum volume (acre - ft) • 4226 . 78 •12658.89 945.48 
• C & E LOS S (ft) 0.00 • Cum SA (acres) • 1181.07 • 1459.82 509.71 
*********************************************************************************************** 
Warning : Divided flow computed for th i s cross-section. 
Note: Mu l tiple critical depths were found at t his location . The critical depth with the lowest, val i d, 

water surface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

• E.G. Elev (ft) 976.94 • Element Left 08 • Channel • Right 08 • 
vel Head (ft) 0.69 • wt. n-val . 0.033 

• w.s. El ev (ft) 976.25 • Reach Len. (ft) 500.00 • 505.82 515 . 00 
• Crit W.S . (ft) 971.97 • Fl ow Area (sq ft) *24567.80 
• E.G. Slope (ft/ft) *0 .001196 • Area (sq ft) •24567 .80 • 
• Q Total (cfs) •164000.00 • Fl ow (cfs) *164000.00 · ~~~ *~~~~ ~ms) • 291~:~~ : !~~-w~~f~ ~ms) • 291~:~~ • 
• Max Ch 1 Dpth (ft) 14.05 • Hydr. Depth (ft) 8. 44 
• Conv. Total (cfs) *4742364.0 • Conv. (cfs) •4742364.0 
• Length Wtd. (ft) 505.82 • Wetted Per . (ft) • 2920.97 • 
• Min c h El (ft) 962.20 • Shear ( l b/sq ft) 0.63 
• Alpha 1.00 • Stream Power ( lb/ft s) • 4.19 
• Frctn Loss (ft) 0.62 • Cum volume (acre-ft) 302.96 •13158. 11 • 30 . 85 

: * ~ * ~ *; * ;~~ ~ * £ f~ ~ * * * * * * * * * * * * * ~ * 22 * *: * ~~~ * ;! * r ~~ ~~~ 1 * * * * * * * * * * ** *! ~;. ~! **: *; !~;;. ~~ * * * * * * * ~;. ~ ~ * * * 
Note: Multiple critical depths were found at this location . The crit i cal depth wi th the l owest, val id, 

water s urface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 203.39 

INPUT 
Description: 203.39 
Station Elevation Data num= 96 

Sta Elev Sta Elev Sta El ev Sta Elev Sta El ev 
******************************************************************************** 

15500 974.4 15548.5 978.1 15604.9 974.8 15609.8 975.3 15717.3 976 . 3 
15722.2 976.3 15836 . 5 975 . 1 15864.7 976 . 6 15875.6 973 15888.1 975.4 
15914.3 976.1 16076.8 976.1 16271.9 976 . 2 16290.8 976.1 16376 . 9 976.2 
16390.2 976. 2 16520.6 976 16549.4 977.1 16694 . 9 973.2 16751.5 970.2 
16832.2 968.6 16901 973. 2 17053 . 7 971.4 17105 . 6 971. 5 17120 974.9 
17136.1 970.9 17147.5 974.3 17212 975. 5 17260.9 972.8 17296.2 974.2 

17353 971.2 17382.3 974.9 17417.1 974.8 17453.9 976.4 17519.2 968 . 1 
17602.4 973 .1 17694.4 971.8 17733.8 970.7 17815. 5 973 17901.2 972 . 3 
17947.7 972 . 1 17970.8 973 18042 972.8 18114 969.5 18199.7 969.1 
18207.5 968 . 6 18224.3 964.4 18259.9 963 . 8 18330.5 967.6 18418.7 967.4 
18507.8 969. 8 18601. 7 972.8 18629.1 974.7 18686.7 980.9 18738 974.3 
18773.9 975.9 18902.4 975 19023.2 970.3 19056.6 971.7 19105.2 965.4 
19218. 1 968. 3 19268.2 972 19346.8 971.4 19370 .8 969.4 19397.9 965 . 7 
194 18.4 960.4 19479.4 959.9 19491.4 962 19633 · 960 . 6 19736.1 965 
19770.9 965.7 19800.9 963. 8 19816 . 1 965 . 5 19916.4 965 20010 . 4 963.8 
20159. 5 964.6 20260.9 963.8 20303 . 7 964 . 2 20330.3 963.1 20346 964.4 
20389.8 962 . 9 20483.7 964.2 20485. 1 964.9 20576 . 8 964.7 20682. 1 965.3 
20789.2 969.4 20834.2 971. 9 20922.2 969. 5 20993. 5 968.3 21038.8 975.6 
21082.9 975.6 21098.5 976.5 21138.2 977.4 21143.6 978 . 2 21153.1 976.5 

21223 978.3 

Manning ' s n va 1 ues num= 
Sta n val Sta n Val Sta n val Sta n val Sta n val 

******************************************************* ************************* 
15500 .025 16832 . 2 

Bank StH9~0f~ 2 1~~t~ 
Ineffective Flow num= 

Sta L Sta R Elev 
15500 17519. 2 980.9 

21223.3 21223 980.9 

. 037 17970.8 .037 18601.7 

Lengths: Left c hanne 1 

Permane nt 
F 
F 

500 505 

CROSS SECTION OUTPUT Profile #PF#1 

. 032 21038.8 

Coeff Cant r. 
.1 

. 025 

Ex pan. 
. 3 

*********************************************************** ************************************ 
• E.G. Elev (ft) 
• vel Head (ft) 
• w.s. El ev (ft) 
• Crit w. s. (ft) 
• E.G. Slope (ft/ft) 
• Q Total (cfs) 
• Top width ( ft) 

vel Total (ft/s) 
• Max Ch 1 Dpth ( ft) 
• Conv. Total (cfs) 

975.93 
0. 70 

975.23 
971.15 

•0.001331 
• 164000.00 
• 4207. 76 

6.60 
15.33 

•4495896.0 

* Element 
* wt. n-Val. 
• Reach Len. (ft) 
• Fl ow Area (sq ft) 
• Area (sq ft) 

• Fl ow (cfs) 
• Top width (ft) 
• Avg. ve l . (ft/s) 
• Hydr. Depth (ft) 
• Conv. (cfs) 

Left OB * Channe l * Right 08 * 
0.037 0 . 033 

500.00 • 505.00 • 500.00 
• 1495.78 •23366. 65 • 
• 3866 . 15 •23366.65 

• 4867 . 25 • 159132. 80 
• 1350.37 • 2857.40 

3.25 6.81 • 
3.31 • 8.18 

*133430. 7 •4362466.0 
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Dup 1 i cateEffective 
• Length Wtd. (ft) 504.81 • we tted Per. (ft) • 451.83 • 2861.57 

MinCh El (ft) 959.90 • Shear ( lb/sq ft) 0. 28 0.68 
Alpha 1.04 • Stream Power (l b/ft s) • 0.89 • 4.62 

• Frctn Loss (ft) 0 . 73 • Cum volume (acre - ft) • 4179 .42 *12386.15 945.48 
* C & E LOSS (ft) 0 . 00 *Cum SA (acres) * 1162.11 * 1426.33 509.71 
********* ************************************************************************************** 

warning: Divide d f l ow compu t e d for t hi s c ross-section . 

~~~~~ng: ~~it i~l~s~~i~~~~l d~~th~i~~~ehf~u~d ~~ ~h~~n~~~a~i~~~ ca~~~ ~~it~~~l cd~g~~ee;~ht~he 5 l~~=~~: val id, 
water s urface was used. 

CROSS SECTION OUTPUT Prof i 1 e #PF# 2 
******************************** ******************** ************* *********************** ******* 
• E. G. Elev (ft) 976.32 * Element Left OB • Cha nne l • Right OB • 
• vel Head (ft) 0.69 • Wt . n- val . 0 . 033 
• w. s . Elev (ft) 975.62 • Re ach Len . (ft) 500.00 • 505.00 500 . 00 
• Cri t W. S. (ft) 971.10 • Flow Area (sq ft) *2 4520.14 
• E.G. s lope ( ft / ft) *0 . 001254 • Area (sq ft) *2 452 0 . 14 
• Q Total (cfs ) *164000.00 • Fl ow (cfs) *164000 . 00 
• Top width (ft) • 2930.05 • Top Width (ft ) • 2930.05 

ve l Total (ft/s ) • 6 .69 • Avg. vel . (ft / s) 6.69 
* Max Chl Dp th (ft) 15 .72 * Hyd r. De pth (ft) 8 . 37 
• Conv . Total (cfs ) *4631119.0 • Conv. (cfs) *4631119.0 
• Length Wtd. (ft) 505 . 00 • Wetted Per. (ft) • 2937 . 30 • 
• Min Ch El (ft) 959.90 • Shea r ( l b/sq ft) 0 . 65 
* Alpha 1.00 • Stream Power (l b/ft s) • 4.37 
• Fr ctn Loss (ft) 0.69 • Cum Volume (acre-ft) 302.96 • 12873.10 • 30 . 85 
* C & E LOSS (ft) 0 . 01 • Cum SA (acres) 49 .87 • 14 28 .00 • 5.87 • 
********************* ** ** *******************************1t******************************** ****** 

warning: Divided flow compute d for thi s cross-sec tion. 
Note: Multipl e c riti cal de pt hs were fo und at thi s l ocation. The c ritical dept h with the l owest, valid , 

water su rface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc r iption: 203 . 29 

RS : 203 . 29 

Right Channe l Bank Stai on I nterpo 1 a ted 
Sta tion El evati on Data num= 97 

Sta Elev Sta Elev Sta El ev Sta El ev Sta El ev 
******* ** *********************.tl<*.tl'**************.tl<************ ******************** 

14 306 . 7 975.2 14398.4 975 . 7 14462.6 975.2 14487 977.9 14491.6 976.6 
14498.9 977.7 14515.3 976.7 14528 974 14 553.9 972.7 14670 . 7 972.7 
14687. 5 972.7 148 56 .4 972. 7 14867. 5 972.7 15002.5 972.7 15006.1 972.7 
15100.1 972.9 15122.5 975.2 15172 . 8 972.4 15364 . 8 972.7 154 84.5 974 
1 5649 . 2 973.6 15 701.1 973 . 4 15710 975.9 1572 4 . 5 974. 3 1 5776.8 976.4 
1 5815.8 974 15918.9 974.9 15999.4 974.9 16112 . 9 975.4 16114. 8 975.5 
16293.6 975.5 16301 975.5 16411.1 976 16465 .5 976 16664.1 976 
16733 .3 975.8 16808.3 976 .1 16968.8 976.1 17062.2 976.1 17153 976.2 
17251.7 975 . 1 17286.9 974.6 17327 .4 969.3 17410. 1 970.5 17467.7 974.5 
17469.8 973.6 1753 9 974 . 4 17590 968.4 17649.5 971.4 17775.2 971.1 
17888. 5 970.4 17987.9 968. 4 18065. 6 972. 5 18117 . 7 969.6 18146.3 971.6 
18204 . 1 968.8 1824 7. 3 971. 6 18266. 5 967.8 18378. 2 963.9 18464 968.2 
18535.2 966. 5 18593.9 967.2 18627 . 7 974.8 187 19 .2 971.5 18838.7 974.7 

18920 973.9 1894 7.9 969.3 19046.6 972.7 19166 .7 971.8 19269 971.6 
19295 . 1 965.4 19325.9 960.7 19447 .7 960.9 19552. 4 961.6 19655.6 961.1 
19756 . 7 962 . 1 1984 9. 6 963.4 19945.3 963 20028 965.9 20124.9 965.7 

20226 965.2 20297.8 963.6 20378 . 8 964.4 20396 . 1 961. 9 20494.8 962.8 
20586 966.7 20676.2 969. 1 20796 . 8 969 20894. 8 969.2 20935. 1 968.4 

20981.6 969. 2 2102 7 . 6 966 . 621082.58975. 7482 21088.3 976 . 7 21155 977.1 
21257 .1 975.6 21295 976.3 

Manning' s n va 1 ues num= 
Sta n val Sta n va l Sta n val St a n val Sta n va l 

******************************************************************************** 
14306.7 .025 16968.8 .03 7 18065 . 6 .037 185 35.2 .032 21088.3 . 025 

Bank St a : Left Right Le ngth s : Left Channe l Right Coeff Contr . Ex pan . 
18065 . 621082.58 620 535 420 . 1 . 3 

Ineffect i ve Flow num= 
Sta L Sta R Elev Permanent 

14306.7 17 590 977.9 F 
21088.3 21295 977.9 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*** ****************************************************************************************** ** 
• E.G. Elev (ft) 975 . 20 • El eme nt Left OB * Cha nnel • Right OB • 
• vel Hea d (ft) 0.73 • Wt. n- va l . 0.037 0 .033 
• w. s. El ev (ft) 974.46 • Reach Len. (ft) 620.00 535.00 42 0 . 00 
• cri t w. s. (ft) 970.77 • Flow Area (sq ft) • 1911.74 *22390.42 
• E.G . s l ope (ft/ ft) •o . 0015 72 • Area (sq ft) • 4404 . 29 *22390 . 42 
• Q Total (cfs) *164000.00 • Fl ow (cfs) • 7692 . 92 *156307. 10 
• Top width (ft) • 4967 . 77 • Top width (ft) • 2002 .07 • 2965 . 71 • 

v el Total (ft/s) 6.75 • Avg. Vel . (ft/s) 4 . 02 6.98 
* Max Chl Dpth (ft) 13.76 • Hydr. Dept h (ft) 4 . 02 7.55 
• Conv . Tota l (cfs) •4136567 . 0 • Conv. (cfs ) •194038.3 *3942529 .0 
• Le ngth Wtd. (ft) 540 . 60 • Wet t ed Pe r. (h) • 475.81 • 2970.14 • 
• MinCh El (ft) 960 . 70 • Shea r (lb/sq ft) 0.39 • 0.74 
• Alpha 1.04 • Stream Powe r ( lb/ ft s) • 1. 59 • 5. 16 • 
• Frctn Loss (h) 0.91 • Cum volume (acre-ft) • 4131.96 *12120.92 945.48 
• C & E LOSS (ft) 0 . 01 *Cum SA (acres) * 1142 . 87 * 1392.57 509.71 * 
**************************************************** ******************************************* 

warning: Divided fl ow computed for thi s cross - section . 
Note: Mult ipl e critical depths we re found at t his l ocat i on. Th e critical de pth with t he lowest , valid , 

water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF# 2 
*********************************************************************************************** 
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• 

Dup l i cateEffecti ve 
• E.G. El ev (ft) 975.63 • Element • Left DB • Cha nne l • Right DB • 
• Vel Head (ft) 0 . 75 • Wt. n- val. 0.033 
• w.s. El ev (ft) 974.88 • Reach Len . (ft) 620.00 • 535 . 00 • 420. 00 
• cri t w.s. (ft) 970. 71 • Flow Area (sq ft) *23633.34 
• E.G . Slope (ft/ft) •0 . 001478 • Area (sq ft) *23633.34 
• Q Total (cfs) •164000 . 00 • Flow (cfs) *164000 . 00 
* Top Width (ft ) * 3009. 26 * Top Width (ft) * 3009 . 26 * 

ve l Total (ft/s) • 6.94 • Avg. vel. (ft/s) • 6 . 94 • 
• Max c hl Dpth (ft) 14 . 18 • Hydr. Depth (ft) 7 . 85 
• Conv. Total (cfs) *4265774.0 • Conv. (cfs) *4265774.0 
• Length wtd. (ft) • 535.03 • Wetted Pe r . (ft) • 3016.54 
• Mi n c h El (ft) 960.70 • Shea r ( l b/sq ft) • 0. 72 
• Alpha 1.00 • St: re am Powe r ( l b/ft s) • 5.02 
• Frc t n Loss (ft) 0.88 • Cum volume (acre-ft) 302.96 *12593.97 30 . 85 
* C & E LOSS (ft) 0.00 *Cum SA (ac res ) 49.87 * 1393.58 5 . 87 
*********************************************************************************************** 

Note: Multiple c ritical depths were found at thi s location. The c rit ical depth with t he lowest, valid , 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

IN PUT 
Descri pt:i on: 203 .19 

RS: 203.19 

Right c hanne l Bank St:ai on Interpol at:ed 
Station El evation Data num= 97 

Sta Elev St a El ev Sta El ev Sta Elev Sta Elev 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * ** * * * * * ** * * * * * * * * * * * ** * * * 

16639 . 2 974.6 16696.5 974.6 16879.5 976.3 16960.6 976 . 7 16982 . 2 976.1 
16987. 1 975.2 16999.5 976.6 17045 .2 975.2 17145. 4 975 17180.8 974 . 8 
17306.9 974 17389.7 974.5 17513.2 972.9 17539 972 . 7 17596.6 969.7 
17650.2 971 17690.3 968.3 17762 .5 967. 5 17781.9 968.4 17812 .7 966 . 2 
17893. 5 967 . 8 1794 5.6 971. 7 18023. 5 971.3 18058.7 964.6 18099 .2 971 . 6 
18139.8 972.1 18185.8 967.2 1825 1. 5 970.8 18282 . 1 971 . 9 18338.2 971.3 
18384 . 4 969 18406.2 969.7 18445.9 965.2 18495.1 966.4 18521 969 
18558.4 964.7 18605.8 963.2 18623.9 961.2 18659 961. 4 18 701. 5 965 . 4 
18712 . 2 964.5 18734 .5 964. 5 18797.4 970 18848.7 968.9 18911. 7 969 . 9 
18983. 1 969. 7 19009. 9 968.7 19025 967 . 1 19031 968.2 19080.8 968.8 
19095.4 970.3 19159 970.9 19191. 3 967.9 192 56 967 . 2 19294.3 960.1 
19346. 5 959 19442.2 956.7 19471.8 962 . 7 19542 .3 963 19643.7 963.4 
19644 .6 963.4 19721.9 962. 3 19788. 7 962.7 19870 964.6 19925. 6 962.6 
19971.9 966 . 8 20041.3 966 20111.2 965.3 20142. 5 963.8 20233.9 963.3 
20336. 2 963.2 20384. 6 963.4 20398.2 962.6 20462.1 962.2 20541.1 965 . 2 
20570.6 966 . 9 2063 5. 2 967.1 20669.2 965 . 5 20696.2 966.5 20752.9 964.7 
20795.4 967.4 20825.2 966.9 20848.9 967 . 5 20865.3 966.7 20898.7 966.8 
20928 . 5 970.1 20952.6 973.820965.39974.9827 20981.8 976.5 20999 975.6 

21013 977.9 21075 .8 975.9 21096.9 975.8 21174.9 976 .1 21273.9 975.8 
21344. 5 975.8 21380 975.6 

Manning ' s n val ues num= 6 
Sta n val Sta n val St a n val Sta n val St a n va l 

* * * * * * * * * ** * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * 
16639.2 .025 17762.5 . 043 18282. 1 . 043 18734. 5 . 037 20981.8 .025 

21013 . 025 

Bank Sta: Left Right Length s : Left: Channel Ri ght: Coeff Contr. Ex pan . 
18282.120965. 39 535 520 485 .1 . 3 

Ineffective Fl ow num= 1 
St:a L St:a R El ev Permanent 

16639 . 2 17587 978 F 

CROSS SECTION OUTPUT Profil e #PF#1 
*****************1<1<*********1<****************************************1<*1<1<**********1<********* * * 
• E.G. Elev (ft) 974.28 • Element Left DB • Channel • Right: OB • 
• vel Head ( ft:) 0.69 • wt. n-val. 0 . 036 • 0 . 038 
• w.s. Elev (ft) 973.59 • Reach Len. (ft) 535.00 • 520 .00 485 . 00 
• Crit: w. s . (ft) 970.04 • Fl ow Area (sq ft) • 3019.47 *2202 7.15 
• E.G. s lope (ft/ft:) *0.001787 • Area (sq ft) • 3161.07 *22027.15 
• Q Total (cfs) *164000.00 • Flow (cfs) *13926.43 *150073.60 
• Top width (ft) • 3491.38 • Top widt:h (ft) • 822.24 • 2669. 14 • 

Vel Total (ft/s) • 6.55 • Avg. Ve l. (ft/s) 4.61 • 6.81 • 
• Max Chl Dpth (ft) 16.89 * Hydr. Dept: h (ft) 4.34 8.25 
• Conv. Total (cfs) *3879641.0 • Conv. (cfs) *329448 . 5 *3550193.0 
• Lengt:h wtd. (ft) • 521.19 • Wetted Pe r . (ft) • 697.10 • 2673.29 • 
• MinCh El (ft:) 956 . 70 • s hea r ( lb/sq ft) 0.48 • 0.92 
• Alpha 1.03 • Stream Power ( lb/ ft: s) • 2.23 6.26 
• Frctn Loss (ft:) 1.01 • Cum Vol ume (ac re -ft:) • 4078.12 *11848. 15 945 . 48 
* C & E LOSS (ft: ) 0.01 *Cum SA (acres) * 1122.77 * 1357.97 * 509. 71 
* * 1< * * * * * * ** * * * * * * 1< * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 1r* * * * * * 

warning: The energy l oss was greater than 1.0 ft (0 . 3 m). be twee n the current and previ ous c ross 
secti on. Thi s may i ndi cat.e t he need for addit i onal c ros s sections . 

Note: Multiple criti cal dept hs were found at thi s locat i on . The critical de pth with the lowest, valid, 
water s urface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
********************************************** * ** * ******* ** ********1<**********1<*1<***** ** ******* 
* E.G. Elev (ft) 974.74 * El ement Left OB * Channe l * Right OB * 
• vel Head (ft ) 0. 79 * Wt. n-val. 0 . 04 3 0 . 038 
* w. s . El ev (ft) 973.95 * Reach Len. (ft:) 535.00 . 520.00 . 485.00 . 
-~~: Crit w.s. (ft) 970.04 • Fl ow Area ( s q ft) 48.25 *22993. 21 . 
• E.G. Slope (ft:/ft:) *0.001849 • Area (sq ft) 48.25 *22993. 21 . 
• Q Total (cfs) *164000 . 00 • Fl ow (cfs) 118.2 1 *163881. 80 
• To~ width (ft:) • 2689.14 • Top widt:h (ft) 20.00 • 2669 . 14 . 

ve Tot:a l (ft:/s) . 7.12 • Avg. vel . (ft/s) 2.45 . 7.13 
* Max Chl Dpt:h ( ft ) 17.25 • Hydr . Dept:h (ft) 2.41 . 8.61 . 
• Conv. Tota l (cfs) *3814345. 0 * Conv. (cfs) 2749.4 *3811596.0 
• Lengt: h wtd. (ft:) . 520.03 • Wetted Per. (ft) 22 . 78 • 2673.65 . 
* Min Ch El (ft) 956.70 • s hear ( l b/sq ft) 0 . 24 . 0.99 . 
• Alpha 1.00 • Stream Power (lb/ft: s) • 0.60 . 7.07 
* Frctn LOSS (ft:) 1.04 • cum Volume (acre-ft:) 302.61 *12307. 64 30.85 
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Dup l i cateEffect i ve 
* C & E LOSS (ft ) 0 . 02 *Cum SA (ac res ) * 49.73 * 1358.71 * 5.87 
*********************************************************************************************** 

wa rni ng : The e ne rgy l oss was great er t han 1.0 ft (0 . 3 m). betwee n t he cur rent and previous cross 
secti on . Thi s may i ndicate the need for addit ional c ross sect i ons . 

Note : Mul t i pl e c riti ca l dept hs we re fo und at t hi s l ocation . The crit i cal dept h wi t h t he l owes t , valid , 
wat e r s urface was used. 

CROSS SECTION 

RIVER: 
REACH: RS : 203.09 

I NPUT 
Desc r ipt i on : 203 . 09 

Right Channe l Bank Stai on I nt erpol a ted 
St ation El evat i on Dat a num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta Elev 
******************************************************************************** 

16077 . 3 972.6 16108 . 8 973.2 16114. 5 973 . 9 1614 1. 2 974 . 9 16147 976.1 
16177 .1 975.5 16186.3 974 . 5 16217.9 974 . 3 16296.3 973 . 5 16396 . 3 973.6 
16495 .1 973 . 6 16619.4 973.4 16649.6 973 . 4 16802.2 973 . 6 16847 . 8 974 .3 
16927.3 974 . 4 16967.8 974.4 17063 . 1 975.3 17138 . 5 975.2 17150.2 974 . 9 
17158.9 972 . 7 17171.5 974 17175 . 5 975. 3 17183 . 4 974.2 17268 973.7 

17382 973 . 8 17583.9 974 . 5 17588 . 1 97 4 .4 17656 . 3 973 17724. 5 971.9 
17787.2 966 17835 968.2 17878.2 968 . 6 17889 . 9 967.6 17960.8 969 
18034 . 5 970 . 7 18151.5 966 .1 18178.5 966 . 8 18202.2 966. 1 18277.6 970 
18313 . 5 969 . 4 18321.1 969 . 7 18364.1 965 . 2 18437 969.5 18507 971.4 
18541.2 970 . 5 18605.3 962.2 18681. 6 963 18770.4 960.8 18814.5 971 
18875.7 969 18992 . 4 969.2 19035 . 2 968. 4 19104 . 8 968.6 19136.4 968 
19190 .2 961. 9 19211.5 961. 8 1924 7.1 964 19266 . 9 960.3 19282.4 958.7 
19461. 8 959 . 9 19573.5 959.6 19585.9 960.2 19653. 1 960 . 1 19682 . 3 962 . 4 
19752.6 963 . 1 19757 963. 1 19865. 5 961. 3 19934 .1 962 . 2 20005.1 964.6 
20113.7 965 . 7 20184. 3 965.7 20264.8 966 20287.7 966.2 20364 . 7 966.6 
20397 . 2 966 . 4 20469.2 966. 1 20498.9 964 . 4 205 17.6 961. 6 20546. 5 960.5 
20610 . 5 960.6 20636.9 964 . 4 20681.6 965 . 4 20709.6 964 . 4 20742. 1 962. 1 
20765. 3 962 . 2 20780 963.2 20812.8 959.6 20837.9 961. 320914 . 82973.8939 
20917. 3 974 . 3 20926.9 975.4 20942.8 974 . 2 20972.4 973.4 21023.3 975.3 
21111.6 973 . 6 21171 974.1 

Manning ' s n valu es num= 
Sta n va l Sta n val Sta n va l Sta n val Sta n val 

******************************************************************************** 
16077 . 3 .025 17588. 1 

Bank Sta : Lef t Ri ght 
185 0720914 . 82 

I neffecti ve Fl ow num= 
Sta L Sta R El ev 

16077.3 17 583 . 9 976. 1 
20917.3 21171 976.1 

.043 18507 . 043 18814.5 

Le ngt hs: Left Cha nne 1 Ri ght 
500 

Pe rmane nt 
F 
F 

520 518 

CROSS SECTION OUTPUT Profile #PF#1 

. 037 20917 .3 

Coeff Cant r . 
. 1 

.025 

Ex pan . 
. 3 

*****************************'~:1•**************************************************************** 
• E.G. El ev (ft) 973.25 • El ement Left OB • Chann e l • Right OB • 
• vel Head (ft) 0 . 83 • Wt . n-val . 0 . 043 0 . 038 
• w.s. El ev (ft) 972.42 • Reach Len . (ft) 520.00 518.00 • 500.00 
• Crit w.s. (ft) 969.19 * Flow Ar ea (sq ft) • 3133.13 *20204.47 
• E.G. s l ope ( f t/f t) *0.002112 *Ar ea (sq f t) • 3133.13 *20204.47 
• Q Total (cfs) *164000. 00 *Fl ow (cfs) *122 00.67 *151799 . 30 

• ~~~ ~~~~~ ~ms) : mu~ : r~~ - w~~fh ~~~)s) • 81u~ * 239~ : n • 
* Max Chl Dpth (ft ) 13.72 * Hydr. Depth (ft) 3.84 * 8 . 42 
* Conv . Total (cfs) *3568365. 0 • Conv. (cf s) *265466.2 *3302899.0 
* Le ngt h Wtd . (ft) 518.12 • We t ted Pe r. (ft) • 816 .06 * 2403 . 51 • 
• Min Ch El (ft) 958.70 • Shea r ( lb/sq ft) 0 . 51 * 1.11 * 
• Alpha 1. 08 • St ream Powe r ( lb/ft s) • 1. 97 8.33 
• F-rc tn Loss ( f t ) 0 . 99 *Cum Vol ume (ac r e- ft ) • 4039.47 *11596.08 * 945 . 48 
* C & E LOSS ( f t) 0 . 02 * Cum SA (ac res) * 1112.72 * 1327.72 509.71 * 
*********************************************************************************************** 

wa rning : The ene rgy l oss was greate r t han 1 . 0 f t (0.3 m). betwee n t he curre nt and previous c ross 
section . Thi s may i ndi cat e t he need fo r addi t i ona l cross sections. 

Note : Mul tipl e c ritical dept hs were fo und at thi s l ocat i on . The c ritical depth wit h t he l owes t , valid , 
water s urface was used . 

CROSS SECTI ON OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
• E.G. El ev (ft) 973 . 69 • El ement Left OB • Cha nne l • Ri ght OB • 
• ve l Head ( f t) 0.94 • Wt. n-val . 0 . 043 0.038 
* w.s. El ev (ft ) 972 . 75 • Reach Le n . (ft) 520 .00 518.00 • 500. 00 • 
• cri t w.s. (ft) 968 . 97 *Fl ow Ar ea (sq f t) 185 . 01 *20978.55 
• E.G . Sl ope ( f t/ft ) *0 . 002 162 *Area (sq ft) 185 . 01 *20978.55 
• Q To t a l (cfs) *164000. 00 • Fl ow (cfs) 516.86 *163483 . 10 

• ~~~ ~~~~~ ~ms) : 247~ : n : r~~ w~~ ih ~ms) 7ug : 239~ : n 
* Max Chl Dpth (ft ) 14 . 05 * Hyd r. De pth (ft) 2. 40 * 8 . 75 
• Conv. Tot a l (cfs) *3526911 . 0 • Conv. (cfs) • 11115.5 *3515796 0 * 
• Lengt h Wtd. ( ft ) 518.00 * Wetted Per . (ft) 80.70 • 2403.84 
* Min Ch El (ft ) 958.70 *Shea r (l b/sq f t) 0.31 • 1.18 
• Al pha 1. 01 *Stream Powe r ( lb/ f t s) * 0 .86 • 9.18 
• Fr ctn Loss (ft ) 0 .98 • Cum volume (acre-ft ) 301. 18 *12045.18 30 .85 
* C & E LOSS ( ft ) 0 .04 *Cum SA (ac r es) 49.13 * 1328.46 * 5.87 
*********************************************************************************************** 

wa rni ng : The e ne rgy loss was greater t han 1. 0 ft (0 . 3 m). between t he curre nt and previ ous c ross 
sect i on . Thi s may i ndicate t he need f o r addi t i onal cross sections . 

Not e: Mul t ipl e c rit ical de pt hs were fou nd at t his l ocat ion . The c rit i cal de pt h with t he lowest, val i d , 
wate r s urface was used . 

CROSS SECTION 

RIVER: 1 
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• 

Dup 1 i cateEffective 
REACH: 1 RS: 202.99 

I NPUT 
Description : 202.99 
Stati on El evation Data num= 96 

Sta Elev St a El ev St a El e v St a El ev Sta Elev 
* * * ** * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * ** * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * 
17058.5 
17316.7 
17571 . 7 
17723.9 

17893 
18091.7 
18293.1 
18497.6 
18650.8 

18875 
19058 

19269 . 4 
19435.9 
19828 . 4 
2013 1. 7 
20364.7 
20558.2 
20713. 5 
20818 . 5 

20976 

973 . 2 17114 . 3 
973.3 17329.5 
973.2 17646 .3 
969.1 17781.1 
968.2 17922 
969.9 18126.6 
963.9 18346 . 5 
968.2 18580 . 4 

965 18666. 5 
962.8 18906 .3 
964 . 4 19119 . 4 
961. 7 19318.8 

960 19527.6 
961.4 19945 .2 
963 . 1 20172.8 
965 . 9 20422 .1 
959 . 8 20619 .9 
960 . 1 20748.9 
963.8 20841.7 
975 . 9 

973.5 17267.7 
974.7 17397.2 
973. 1 17659.9 
967.5 17850.9 
965.3 1794 1 
969 . 7 18186. 5 
968.2 18360.3 
968.7 18586.2 
962.2 18686 . 7 
963.4 18945.7 
964. 2 19128.8 
960 . 3 19334 . 7 
959.5 19609 . 2 
960. 7 19948 
964 .1 20227.9 
964 .9 20460 . 6 
962 .6 20665.6 

960 20773.8 
963 . 9 20894. 5 

973.8 17289 
973.4 17508. 3 
972 . 5 17696. 1 
965 . 7 17864 . 6 

964 17984.7 
969.9 18238.3 
967 . 9 18420 : 8 
968 . 9 18608 .3 
961.6 18748.1 
961. 5 18988 . 8 
964.3 19182 
959.8 19391. 3 
959 . 5 19725.7 
960.7 20028.5 
965.4 20241.1 
964.9 20528.6 

962 20682.4 
959.3 20789 
963.1 20926.9 

973 . 9 173 05. 6 
973 . 5 17 530 . 6 
969.8 17713.5 
967.2 17879.9 
968.4 18035.6 

970 18288.7 
969.3 18469.4 
967.1 18619.4 
962. 5 18789.2 
963. 5 19005 . 4 
965.3 19208. 5 
959.8 19415.3 
959.2 19759.9 
959.3 20090 
965.3 20304 
963.3 20552.5 
960. 6 20692. 5 
960.3 20808 
970.2 20960.7 

974.4 
972.5 

970 
968 
970 

964 . 3 
969 . 3 
964 . 4 
962.8 
963 . 6 
964 . 3 
959 . 6 
960 . 9 
960.7 

965 
959 . 7 
959 . 3 
960 . 6 
976 . 4 

Manning ' s n values num= 5 
Sta n val Sta n val Sta n val Sta n val Sta n val 

********************************** ********************************************** 
17058. 5 . 025 17646.3 . 043 18469 . 4 .043 19058 .037 20926.9 .043 

Bank Sti~4 ~~f~ 20~~g~~ Lengths: Left Channe 1 Right Coeff Contr. Ex pan. 
480 456 424 .1 . 3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

17058 . 5 17646. 3 976 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
* * * * * * * * * * * * ** * * ** * * * * ** * * * * * ** * * * * * *** * ** * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * 
* E.G. Elev (ft) 972.24 *El ement Left OB * Channel • Right OB * 
* vel Head (ft) 0. 75 * wt . n- val. 0.043 0 .038 0.043 
• w.s. El ev (ft) 971.50 *Reach Len. (ft) * 480.00 456 . 00 424.00 
* Crit w. s . (ft) 967.56 *Flow Area ( sq ft) * 2580. 34 *22030. 56 4 . 58 
• E.G. Sl ope (ft/ft) *0 .001726 *Area (s q ft) * 2580.34 *22030.56 4.58 
* Q Total (cfs ) *164000.00 *Fl ow (cfs) • 8104.63 *155890.50 4.86 * 
*Top width (ft) * 3260. 60 * Top width (ft) 796.04 * 2457 .50 * 7.06 * 

ve l Total (ft/s) 6.66 * Avg . ve l. Cft/s) 3. 14 7 . 08 1.06 
* Max chl Dpth (ft) 12 . 30 * Hydr. Depth (ft) 3.24 8.96 0.65 
* Conv . Total (cfs) *394790 3 . 0 * Conv . ( cf s ) *195099 . 2 *3752686 .0 117.1 * 
*Length Wtd . (ft) * 457 .42 * Wetted Pe r . (ft) * 797.26 * 2460.41 * 7 . 18 * 
* Min Ch El (ft) 959.20 *Shear (lb/sq ft ) 0. 35 * 0.96 0.07 
* Alpha 1.08 *Stream Power ( l b/ ft s ) * 1.10 * 6 .83 0 . 07 
* Fr ctn Loss (ft) 0.68 *cum volume (acre-ft) * 4005.36 *11344 .96 945 . 46 
* C & E LOSS (ft) 0.04 *Cum SA (ac r es) * 1103 .10 * 1298. 84 509 . 67 * 
* * * * * * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * * *** * ** * * * * * * * * * * * * * ** * * * * * ** * * * * ** * * * * * * * * * * * ** * * * * * 1<* ** * * * 

Note: Multi ple c r i tical depths were fo und at thi s loca tion. The critical dept h with the lowes t , valid, 
water s urface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
* * * * * * * * * ** * ** ** ** * * * * * * * * * * * * * * * * * * *** * ** * * * * * * ** * * * * * ** * * * * * ** * * * *** * * * * * * * * * * * ** * * * ** ** * * * * * 
* E.G. El ev (ft) 972.66 *El ement Left OB * Channe l • Right OB • 
* ve l Head ( ft) 0.79 * Wt. n-val. 0 . 038 
• w.s. El ev (ft) 971. 87 * Reach Len. (ft ) 480.00 * 456.00 424 . 00 
* Crit w. s . (ft) 967 . 53 * Flow Area (sq ft) *22949.27 
* E.G . Sl ope (ft/ft) *0.0016 73 * Area (sq ft) *22949.27 
• Q Total (cfs) *164000 . 00 • Fl ow (cfs ) *164000.00 
*Top width (ft) * 2457.50 *Top Width (ft) * 2457.5 0 * 

vel Total (ft/s ) * 7. 15 * Avg . vel . (ft/s ) * 7.15 
* Max Chl Dpth (ft) 12.67 * Hyd r . Dept h (ft) 9 .34 
• conv. Total (cf s) *4009597.0 • Conv. (cfs) *4009597 .0 
* Length wtd . (ft) * 456.00 * we tted Pe r. (ft) • 2464.65 • 
• MinCh El (ft) 959.20 *shea r (lb/sq ft ) • 0.97 
• Alpha 1.00 *Stream Power ( lb/ ft s ) • 6.95 
* Frctn Loss (ft) 0.67 * Cum volume (acre-ft) 300.08 *11784 . 00 30 .85 
* C & E LOSS (ft) 0.04 *Cum SA (acres) * 48.67 * 1299.58 * 5.87 
* * * * * * * * * * * * * * * * ** * * * * ** * ** * * ** * * * * * *** * * * * * * * * * * ** * * * * ** * * * * * ** * * * * * * * * * * * * * * * * * ** * * * ** ** * * * * * 

Note: Mul t ipl e cri tical depths were found at thi s l ocation. The criti cal depth with the lowest, valid, 
wate r s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

I NPUT 
Desc ription: 202 . 9 

RS: 202.9 

Right Channe 1 Bank Stai on Inte rpo 1 a t e d 
St ation El evat ion Data num= 97 

Sta El ev Sta El e v St a El ev Sta El ev Sta Elev 
********************************************* *********************************** 

16149 . 3 
16526 .4 
16699 . 5 
16957 . 5 
17172 . 3 
17504 . 7 
17772.5 
18000 . 2 
18258 . 7 
18517 . 5 

972.1 16219 
971.9 16579 .2 
972.9 16755 
972.2 16968 .8 
972 . 1 17235.7 

971 17572.9 
968. 5 17815 
967.5 18046.2 

965 18308 .6 
967 . 7 18563 

972 . 6 16381.4 
972.6 16597.9 
974.1 16804 
972 . 6 17046.9 
971. 8 17304.6 
970.6 17644 
965.7 17875.4 

967 18087.7 
967.1 18383 
962 . 4 18611 .6 

973. 3 16446. 1 
974. 5 16618 
971.3 16823.8 
971.4 17089 .7 
971.3 17369 . 1 

970 17676 .2 
965. 2 17896 .7 
964 . 4 18148.3 
966 . 5 18433.6 
961.8 18646 

973. 3 16495.7 
973.6 16631.4 
973.1 16887.1 
971.9 17151.8 
970 . 9 17440.5 
972.2 17699 .3 
963.8 17966.8 
968 .4 18203.5 
966 . 6 18455.6 
958.2 18714 
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974. 5 
972.3 
972. 5 

972 
971.3 
970.6 
965 . 8 
967.3 
968.2 
961.6 



18808 . 1 
19121. 2 
19378.2 
19722.9 
20145.5 
20460.7 
20624. 3 
20858.2 

21011 
21066 . 1 

961.6 18872.7 
965.8 19211.2 
959.7 1943 1. 8 
960.9 19833.6 
959.8 20206.7 
961.4 20488. 5 
960.6 20694.4 
961.1 20861. 7 
973.7 21025.1 
978.5 21080 

961.1 18917 
964 . 4 19215.4 
961.6 19460 . 5 

959 19903.1 
960.4 20250.7 
963.8 20502.9 

959 20754.9 
962. 3 20936. 5 
975.7 21027.9 
974.2 

Manni ng's n va 1 ues num= 

963.4 18971. 7 
966 19303 . 3 

960.1 19592.2 
959. 5 19944.9 
959.4 20318.7 

964 20545 
958.5 20806.5 
969. 5 20988. 5 
980. 1 2104 2 . 4 

Dup 1 i cateEffective 
963.8 19054.2 965.2 
961. 5 19368. 9 960. 3 
957.9 19666.6 958.3 

961 20063. 7 959. 6 
958.5 20412.7 962.7 
960. 1 20596 959. 7 
956.5 20831 . 6 957.9 
971.9 20993 . 5 972. 3 

977 21052 . 5 978.4 

Sta n val Sta n val Sta n val Sta n val St a n Va l 
******************************************************************************** 

16149.3 .025 17815 . 043 18455.6 . 043 18872.7 .037 21011 .043 

Bank st~s4~n 2o~~t~ Lengths: Left Channe l Right Coeff Contr. Expan. 
575 538 460 .1 . 3 

I neffective Flow num= 1 
Sta L Sta R El ev Permanent 

16149.3 17500 980 .1 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
*********************************************************************************************** 
• E.G. El ev (ft) 971.52 • El ement Left OB • Cha nne l • Right OB • 
• vel Head (ft) 0.60 • Wt . n-val . 0.04 1 • 0.038 
• w.s. El ev (ft) 970.92 • Reach Le n . (ft) 575.00 * 538.00 • 460 . 00 
• Cri t W. S. (ft) 966.33 • Fl ow Area (s q ft) • 3303.01 *23985.46 • 
• E.G. Sl ope (ft/ft) •0.001285 • Ar ea (sq ft) • 3303.09 *23985.46 
• Q Tota l (cfs) *164000.00 *Fl ow (cfs) •11302 . 34 • 152697.70 
• vToep WT

0
i dtath

1 
((fftt)/s) • 3419

6 
.. 
0
52

1 
• Top width (ft) 907.81 • 2511. 71 

l * Avg. vel. (ft/s) 3.42 6.37 
* Max Chl Dpth (ft) 14.42 * Hydr. Dept h (ft) 3.67 9 . 55 
• Conv . Total (cfs) •4574160.0 • Conv. (cfs) •315236.0 *4258924.0 
• Lengt h wtd. (ft) 540.74 • wetted Per. (ft) • 901.08 • 2514 . 33 
• Mi nch El (ft) 956.50 • Shear (lb/sq ft) 0 . 29 0 . 77 
• Alpha 1. 07 • Stream Power (l b/ft s) • 1. 01 • 4.87 
• Frctn Loss (ft) 0 . 66 • Cum volume (acre-ft) • 3972.95 *11104.10 • 945 . 44 

: * S * ~ *;*~~;;*Sf~ 2 * * * * * ** * * * tdr * 2 ~ 2~ * *: * ~~~ * ~! * S ~~ ~;; L~ * * * * * * * *: * ~2~ ~ * r~ * *: * ;~ ~ ~ * ~ ~ ** * * * ~ 2~ * ~ ~ * * * 
warni ng : Divided f l ow comp uted for this cross-section. 
Note : Multipl e crit i cal depths were found at this l ocation. The c ritica l dept h wit h t he lowest, val id, 

wate r su rface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
>t********************************************************1:************************************* 
• E.G. El ev (ft) 971.95 • Element Left OB • Channe l • Rig ht OB • 
* ve l Head (ft) 0.67 • Wt. n-val . 0 . 038 
• w.s. El ev (ft) 971 . 28 • Reach Len. (ft) 575.00 538.00 460 . 00 
• Crit w.s. (ft) 966.26 • Fl ow Area (sq ft) •24881.66 
• E.G. Sl ope (ft/ft) *0.001315 • Area (sq ft) *24881.66 
• Q Total (cfs) *164000.00 • Flow (cfs) •164000.00 

• 0~~ ~~~~~ ~ms) • 251~: ~~ : !~~- w~~f h m~s) • 251~: ~~ 
• Max Chl Dpt h (ft) 14.78 • Hyd r . Depth (ft) 9.91 • 
• Conv. Tota l (cfs) •4523109.0 • Co nv. (cfs) *4523109 . 0 
• Le ngt h wtd. (ft) 538.00 • wetted Per. (ft) • 2517.77 
• Min Ch El (ft) 956 . 50 * Shear ( l b/sq ft) • 0.81 • 
• Alpha 1.00 *Stream Power ( l b/ft s) * 5.35 
• Frctn Loss ( f t) 0.68 *Cum vol ume (ac re-ft) 300.08 *11533.64 30.85 

:*~*~*;*~~~~*~!~2*************2;.2~**:*;~~*;!*~~~~;;2*************!~;.~~**:*~~~~;.~~*******~;.~~*** 
Note: Mult i pl e cri tical dept hs were fo und at t his location . The critical dept h with t he l owest, val id, 

water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 202.8 

RS: 202.8 

Right channe l Ban k Staion Interpolated 
Station El evat i on Data num= 97 

Sta El ev Sta Elev Sta El ev Sta El ev Sta El ev 
*****************************************************************'~:************** 

16524.8 970 . 3 16556.4 971.5 16586.6 971 . 3 16591.4 972.2 16622.9 972.3 
16660.4 974 . 1 16671.5 973.8 16699.8 970 . 7 16750 97 1. 8 16768 . 2 970.7 

16810 971.7 16908.3 970.6 16968.5 970.2 16997 . 3 973.4 17058.9 971.8 
17081 970.9 17148 . 9 971 17188.6 970 . 2 17279.5 97 1. 1 17348 . 6 971 
17423 970 . 4 17488 . 6 969.6 17496.3 969.7 17556 . 3 970.2 17607 . 5 969.3 

17662 . 7 971 . 7 17678 . 2 969.4 17755.1 968 . 2 17771. 4 968 . 3 17836.1 965 . 5 
17897.9 964 . 9 17974 . 2 962.8 18017.4 962.7 18037 . 3 963.4 18039 . 7 964 
18135 . 1 964.3 18137 . 8 964 . 2 18205 963 . 3 18273 . 4 965 . 1 18313 . 6 965 . 5 
18348 . 1 967.5 18390 . 8 968.8 18406.9 966.2 18434 . 5 959 . 9 18478 958 . 9 
18492 . 5 956.4 18526.7 958 . 4 18618 960.3 18696 . 7 962 . 9 18716.3 963 . 1 
18761. 6 962.1 18858 . 8 963.6 18897.8 963 . 7 18966 . 5 960 . 9 18996.3 959.9 
19072 . 2 959. 5 19083 959 . 6 19151.4 960.5 19243 . 7 960 . 1 19333.5 960 . 5 
19396 . 1 960 . 6 19435.5 960.4 19525.6 959. 5 19621. 8 960 . 4 19685.6 961. 9 
19750. 9 962.5 19813 . 5 963. 5 19828.2 963.6 19893 . 3 963 . 5 19985.3 961. 5 
20027 . 7 961 20127 . 3 961.5 20220.9 962 20261. 5 962.8 20325.2 962.5 
20339 . 8 963 . 1 20397 . 5 960.8 20461 959.3 20525 . 1 958.4 20576.6 957.1 
20634 . 6 957.7 20682 . 6 958.4 20759.8 957.1 20823 . 5 956 . 8 20855.2 957.6 
20859. 5 958.4 20873 957 . 9 20906. 1 958.3 20955 . 4 956 . 8 20983.8 959.2 
20987 . 6 962. 6 21013 . 7 97 121014.96971.6307 21019 . 3 973 . 8 21057.4 987.6 
21082.8 986 21093 986 . 3 

Manni ng's n va 1 ues num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

******************************************************************************** 
16524 . 8 .025 17771.4 .043 18390.8 .043 19243.7 .037 21019.3 .043 
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• 

Bank Sta: Left Righ t Lengt hs: Left Channe l Righ t 
18390. 821014 . 96 600 55 5. 5 4 50 

Dup 1 i cateEffective 
Coeff Contr. Expan. 

.1 . 3 
Ineffective Flow num= 1 

Sta L Sta R Elev Permanent 
16524.8 17279.5 987.6 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
* 1:: * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * *"" * * * ** * * * * * * * * ** * * * * * * * * * * * * * ** * * * * * * * * * * 
* E.G. Elev (ft) 970.84 * Element Left OB * Channel * Right OB * 
• ve l Head (ft) 0.52 • Wt. n- val . 0.042 0.039 
• W. S. Elev (ft) 970.32 • Reach Len. (ft) 600.00 • 555.50 450 . 00 
• c rit w.s. (ft) 965.61 • Flow Area ( sq ft) • 3650.87 *2 5399.50 • 
• E.G. Sl ope (ft/ft) *0.001157 • Area ( sq ft) • 3652 .99 *25399.50 • 
• Q Total (cfs) *164000.00 • Fl ow (cfs ) *13003. 14 *150996 .90 • 

• 0~~ ~~~~~ ~ms) • 357u~ : r~~-w~~~h ~ms ) 95u~ : 262~:~~ : 
• Max c hl Dpth ( ft) 13.92 • Hydr. Dept h (ft) 3.97 9 . 69 • 
• Conv . Total (cfs) *4820928.0 • Conv . (cf s) *382239.1 *4 438689. 0 
• Length Wt d. (ft) 558.84 • wetted Pe r. (ft) 920 . 28 • 2625.07 
• Min ch El (ft) 956.40 • s hea r (l b/sq ft) 0.29 • 0. 70 • 
• Alpha 1.05 • St r eam Power ( l b/ ft s) • 1.02 4.16 • 
• Frctn Los s (ft) 0.71 • Cum volume (acre - ft) • 3927 . 04 *10799. 13 • 945 . 44 
• c & E Los s (ft) 0.01 • Cum SA (acres) • 1081.41 • 124 1.14 509 . 63 
******************* ********"***************************************************************** *** 
Warning: Divided flow computed fo r t hi s cross -section. 
Warning: The cross-section end points had to be extended vertical ly for the computed wate r s urface. 
Note: Multipl e cr itical depths were found at thi s l ocation. The cri ti cal depth with the lowes t, valid , 

wat e r s urface was used. 

CRO SS S ECTION OUTPUT Profi 1 e #PF#2 
* * * * * * * * * :fr* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * 
• E.G . Elev (ft) 971.25 • Element Left OB • Channel • Right OB • 
• vel Head (ft) 0 . 61 * Wt'. n-val . .0 . 039 
• w.s. Elev (ft) 970 . 64 • Reach Len. (ft) 600.00 • 55S.50 4SO. OO 
• Cri t W.S. (ft) 965.52 • Fl ow Ar ea (sq ft) *26258 . 33 
• E.G . s lope (ft/ft ) •o. 001223 • Area (sq ft) *26258 . 33 
• Q Tota l (cfs) *164000.00 • Flow (cfs) *164000 . 00 
• vToep WT

0
idtath

1 
(( fftt /)s) • 2620.78 • Top Width (ft) • 2620.78 • 

1 6.25 *Avg. ve l . (ft/s ) 6 . 25 
* Max Chl Dpth (ft) 14 . 24 * Hydr. Dept h (ft) 10 . 02 
• Conv . Tota l (cf s) *4688712 .0 • Conv. (cfs) *4688712.0 
• Length wtd. (ft) 555.50 • wetted Pe r . (ft) • 2627 . 25 
• Min ch El (ft) 956.40 • s hear (lb/sq ft) 0 . 76 • 
• Al pha 1.00 • St ream Power (lb/ ft s) • 4 . 77 
• Frc t n Loss (ft) 0. 75 • Cum volume (acre - ft) 300.08 *11217. 83 30.85 
• c & E Loss (ft) 0.01 • Cum SA (acres) 48 . 67 • 1241.88 5.87 
* * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * 

Note: Multipl e critical de pt hs we re found at t his location . The criti cal dept h wit h the lowes t , valid, 
wate r s urface was used . 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPlJT 
Desc ription : 202.69 

RS: 202.69 

Right Channe 1 Bank Stai on Interpo 1 a ted 
Station El evation Data num= 97 

Sta El ev Sta Elev Sta Elev Sta El ev Sta El ev 
******************************************************************************** 
17011.6 967.7 17023.5 967.7 17027. 5 969 . 7 17103.8 970.9 17146.9 971.1 
17176 . 2 972.4 17191.8 969.4 17194.6 968 . 5 17229 967.1 17294. 2 968.5 
17355 . 9 968.4 17445.9 967 17473 . 9 966 . 6 17539 968 . 1 17612.5 967.1 
17670.9 967.5 17744.3 967.8 17814 . 2 967.3 17864 971 17864.9 969.3 

17868 967.6 17892.1 965.9 17941.9 963.7 18000.1 961.6 18034.8 963.6 
18086.5 962.2 18149.2 965.2 18155 . 1 964.6 18181. 7 966.5 18238.5 967.5 
18278.8 966.4 18296.3 967 18357 . 8 968.5 18371.8 972 . 9 18377.8 973 . 6 
18394.4 971. 5 18484.4 971 18522 . 7 971.5 18539.1 964 . 7 18552.9 960.1 
18644.5 957.3 18707 953.7 18734.1 956.4 18813.8 956 18848. 2 955 . 5 
18893.1 956.3 18953 954.8 19004.8 957.3 19084.1 957.6 19157 .7 958.3 
19178.7 958.5 19240.7 959 . 5 19322 . 9 960 .8 19365.9 962 . 7 19411.4 962.6 
19474.6 962. 5 19548 . 6 961. 5 19628. 5 961.4 19720.2 962 . 7 19779 . 3 961 
19788 .6 961.1 19848. 4 962 19949.8 964.6 20005.6 961.1 20016 . 8 961.1 
20083.2 961 20101.5 960 . 8 20164. 7 959.6 20249.5 962 . 2 20340 . 4 963 
20436 . 6 963.5 20463. 4 963.4 20522.8 963 . 7 20592.1 963.4 20658 . 5 962.2 
20698 . 9 961.2 20768. 7 958.6 20856.6 958.8 20890 . 1 958.6 21023 . 8 956.8 
21070 . 8 960 . 8 21077. 4 967. 1 21081. 8970.8403 21085 . 4 973.9 21098 980. 8 
21103.6 981. 6 21111.1 978.1 21139.5 981.1 21166 .7 979.8 21198.8 976.9 
21211.8 978.5 21216 . 7 978.5 21220.2 977 . 8 21223.7 977.9 21225 . 4 978. 5 
21238 .2 975 . 1 21274 973.3 

Manning's n Va 1 ues num= 
Sta n val St a n val Sta n val Sta n val Sta n val 

******************************************************************************** 
17011.6 .025 17868 .043 18377 .8 . 04 3 19084.1 .037 21103.6 .04 3 

Bank Sta: Left Right Lengt hs: Left Channel Ri~~6 Coeff Cont r . Ex pan. 
18377.8 21081.8 585 566 .1 .1 . 3 

Ineffect i ve Fl ow num= 
Sta L Sta R Elev Pe rmanent 

17011.6 17176 . 2 981.6 F 
21274.4 21274 981.6 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*********************************************************************************************** 
* E.G . Elev (ft) 970 .12 * El ement Left OB . Cha nne l * Right OB * 
• vel Head (ft) 0.61 * Wt. n-val . 0.037 . 0.039 . 
* w. s . Elev (ft) 969.50 * Reach Len . (ft) 585.00 . 566 . 10 . 510.00 
* Crit w. s. (ft) 965 . 26 • Fl ow Area (sq ft) • 3370.61 *23641. 28 * 
* E.G. Slope (ft/ ft) *0.001416 • Area (sq ft) • 3395 .31 *23641. 28 
• Q Total (cfs) *164000. 00 ~ Flow (cfs) *11595 . 49 *1524 04. 50 
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oup 1 i cateEffective 
• Tvoep wT

0
i dttahl C(fftt/)s) • 3716 . 99 • Top width (h) • 1164.28 • 25 52 . 71 • 

1 6 . 07 • Avg. Ve l . (ft/s) 3 . 44 6 . 45 
* Max Chl Dpth ( f t) 15 . 80 * Hydr . Dept h (ft) 2.93 9.26 * 
• Conv. Total (cfs) *4357701.0 * Conv. (cfs) *308107 . 7 *4049594.0 
*Lengt h Wtd . (ft) * 567.45 *Wetted Per . (ft ) • 1150.25 • 2558.76 * 
* Mi n Ch El (ft ) 953.70 *Shear ( lb/sq f t ) 0.26 0.82 
• Alpha 1.07 • Stream Powe r (lb/ft s) • 0.89 5 . 27 
* Frctn LOSS (ft) 0.88 *Cum Volume (ac re-h) * 3878.50 *10486 . 43 945 . 44 
• c & E Loss (ft) 0.01 *Cum SA (ac r es) • 1066.80 • 1208.15 509.63 • 
*********************************************************************************************** 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
• E.G . Elev (ft) 970 . 49 • El ement Left DB • Chan ne l * Ri ght DB * 
• ve l Head (ft) 0.70 * Wt . n- va l . 0.039 
• w.s . Elev (ft) 969 . 79 • Reach Le n . ( f t) 585.00 • 566. 10 510.00 
* Crit w.s . (ft) 965 . 27 * Fl ow Area (sq f t ) *24379.59 
* E.G . Sl ope (ft/ft) *0 . 001483 * Ar ea (sq ft) *24379.59 
* Q Tota l (cfs) *164000.00 • Fl ow (cfs) *164000.00 
*Top Wi dth (ft) * 2553.41 *Top Widt h (ft) * 2553 . 41 * 

ve l Total (ft/s) 6. 73 • Avg. vel. (ft/s) 6 . 73 
*Max Chl Dpth (ft) 16.09 * Hyd r . De pth (ft ) 9.55 
• Conv . Total (cfs ) *4258962.0 • Co nv . (cfs) *4258962.0 
• Lengt h wtd. (ft ) • 566.10 • Wetted Pe r . ( ft ) * 2559.81 • 
• Mi n Ch El (ft ) 953.70 • Shea r ( lb/sq f t ) 0.88 
• Alpha 1.00 • St ream Power ( l b/ft s) • 5.93 
• Frctn Loss (ft) 0. 93 • Cum vol ume (ac re-ft) 300 . 08 *10894. 95 30.85 
* C & E LOSS (ft) 0.01 * Cum SA (acres) 48 . 67 * 1208.88 * 5.87 * 
*********************************************************************************************** 

Note: Mul tipl e crit i cal dept hs were fo und at this l ocation. The critical dept h wit h the lowest, valid, 
wate r s urface was used . 

CROSS SECTION 

RIVER : 
REACH: RS: 202 . 59 

INPUT 
Descript i on : 202 . 59 

Rig ht Channe l Bank Stai on I nterpol ated 
Stati on El evati on Data num= 97 

Sta El ev St a El ev Sta El ev St a El ev Sta El ev 
******************************************************************************** 

17002 . 6 972. 3 17024 . 4 
17174.4 971.6 17206 . 5 
17332.9 969.6 17346 . 3 
17456.2 967 .4 17523. 1 
17719. 5 967. 2 17792.8 
17905. 4 963. 2 17965. 1 
18210.5 964.5 18233.1 
18505 . 8 969.5 18556.9 
18704.2 959.5 18757 . 3 

18960 953.7 18984.2 
19264. 1 960 . 3 19322 . 3 

19426 960.9 19488 . 2 
19757.8 961.8 19850 . 5 
20000.8 960. 6 20005 . 1 
20218.5 960.8 20291.8 
20592.8 959. 1 20699 
20901. 9 957.5 2094 1 

21195.09969.8993 21199 . 6 
21299.7 97 1. 3 21305 . 5 
21429.1 977 21478 

972 . 3 17044. 5 
971. 5 17240 

969 17365.3 
966 . 7 17531.4 
966.6 17824 . 5 
963 . 4 18022. 2 
965.7 18298 . 3 
967. 5 18622. 3 

962 18789.4 
957.3 19041.9 
963 .2 19396.6 
960.7 19564.4 
959.2 19935.3 
959.6 20026.1 
962.8 20371.5 
957.2 20711 
958.6 20978.1 
971.2 21234.1 
967.6 21325.7 
977.8 

970.3 17059 . 2 
970.3 17269.6 
965.5 17382 . 1 
966.1 17557.2 

966 17874.3 
961. 6 18100. 5 
968.6 18346.1 

970 18641.7 
959.6 18857.2 
957.5 19094.7 
964. 3 19407. 1 
961. 7 19640.1 
960 . 1 19956.2 
957.7 20112. 1 
961.1 20441.9 

957 20803. 1 
956 . 7 21025 
969.1 21236 . 8 
957. 4 21362.7 

968 17094.8 
966 . 5 17294.8 
965 . 5 17399.6 

966 17651.6 
968 . 6 17886.2 
965 . 1 18174.1 
966 . 9 18416. 7 

970 18695.8 
957.4 18891.5 
960 . 1 19217.7 
961.9 19425.6 
961. 8 19698. 4 

961 19994.3 
958.6 20156.3 

962 20501.9 
957 20825.8 

956.8 21152.1 
970.4 21264.7 
958.8 21403.9 

969.6 
968.3 
966.6 
966 . 7 
967 . 6 
965 . 7 
969 . 6 
961.6 
955.7 
959.4 

960 
962.2 
961.1 
960 . 2 
959 . 5 
957 . 1 
957 . 5 
967.7 

974 

Manning ' s n values num= 
Sta n Val Sta n val Sta n val St a n val Sta n va l 

******************************************************************************** 
17002.6 .025 18022 . 2 

Bank Sta: Left Right 
18416. 721195 . 09 

Ineffective Fl ow num= 
Sta L Sta R Elev 

17002.6 17332.9 977.8 
21200 21478 977.8 

. 043 18416.7 . 043 19217.7 

Le ngt hs : Left Cha nne l 
400 561. 2 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi l e #PF#1 

. 037 21403.9 

Coeff Cont r. 
.1 

. 043 

Ex pan . 
. 3 

******************************* ****************************** ********************************** 
• E.G. El ev (ft) 969.23 • El ement Left DB • Chan ne l • Right DB • 
• ve l Head (ft ) 0.68 • Wt. n-val. 0.030 • 0.038 
* w.s. El ev (ft) 968 . 55 • Reach Le n. (ft) 400 . 00 • 561.20 • 64 0 .00 
• Crit w.s . (ft) 964.73 • Fl ow Area (sq ft) * 2690 . 62 *22510.76 • 
• E.G. s l ope ( f t/f t) *0 .001710 • Ar ea (sq f t ) • 274 1. 01 *22510.76 • 645.31 • 
• Q Total (cf s ) *164000 . 00 * Flow (cfs) *11762.68 *152237.30 • 
* "{op Widt h ( ft ) * 3795.64 *Top Wi dt h (ft ) * 1100.09 * 2593.47 102.09 

vel Total (ft /s) 6 . 51 * Avg. Ve l . (ft /s) 4 . 37 6.76 • 
* Max Chl Dpt h (ft) 14 . 85 * Hydr. De pth (ft ) 2 . 60 8.68 
• Conv. Total (cfs) *3966361.0 * Conv. (cfs) *284481.9 *3681879.0 
* Lengt h wtd . (ft) 549 . 75 • wetted Pe r . (ft) • 1037 . 30 * 2598.01 
• Mi n Ch El (ft) 953.70 • Shea r (l b/sq ft) 0.28 * 0.92 
*Alpha 1.03 *St r eam Power (lb/ft s) • 1. 21 • 6.25 
* Frctn Loss (ft) 0.91 • Cum vo lume (acre-ft) • 3837.29 *10186 . 54 94 1. 66 
• c & E Loss (ft) 0.01 *Cum SA (ac res) • 1051. 60 • 1174 . 71 509.04 
******************** **** **** ******************************************************************* 

warni ng: Divi ded flow computed for t his cross-section . 
Note : Mul t i ple critical depths were fou nd at thi s l ocat i on . The critical depth with t he lowes t, val id, 

water s urface was used. 
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• 

• 

Dup 1 i cateEffecti ve 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
***************************************":************************************************1<-****** 
• E. G. Elev (ft) 969 . 56 • Element Left OB • Channel • Right OB • 
• vel Head (ft) 0.78 • wt. n-val . 0.038 
• w.s. El ev (ft) 968.77 • Reach Len . (ft) 400.00 561.20 * 640.00 • 
• Crit w.s. (ft) 964.70 • Flow Area (sq ft) *23099 . 83 • 
• E. G. Slope (ft/ft) *0.001832 • Area (sq ft) *23099 . 83 
• Q Total (cfs) *164000 . 00 • Flow (cfs) *164000.00 
* Top Width (ft) * 2606.65 * Top Wi dth (ft) * 2606. 65 

vel Total (ft/s) • 7.10 • AVg. vel . (ft/s) • 7.10 • 
*Max Chl Dpth (ft) 15.07 * Hydr. Depth (ft) 8.86 * 
• Conv. Total (cfs) *3831880. 0 • Conv. (cfs) *3831880.0 
• Length wtd. (ft) • 561.08 • Wetted Per. (ft) • 2611.44 • 
• Min c h El (ft) 953.70 • Shear ( 1 b/sq ft) • 1. 01 • 
• Alpha 1.00 • Stream Power (lb/ft s) • 7.18 
• Frctn Los s (ft) 1.02 • Cum volume (acre-ft) 300.08 *10586.43 30.85 
* C & E LOSS (ft) 0.00 *Cum SA (acres) 48.67 * 1175.35 5.87 
**********************#*********************** ************************************************* 

warning : 
Warning: 

Divided flow computed for this cross - section. 
The ene rgy l oss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indi cate t he need for additional cross sections. 
Multiple critical depths were found at this location. The critical depth with the lowest, 
water s urface was used. 

Note: 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Desc ription: 202.48 

RS: 202.48 

Right Channe l Bank Staion I nterpol ated 
Station El evation Data num= 97 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * ** * * * * * * * * * * * ** * * * * ** * * * * * ** * * * * * *** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * 

17009.6 
17147.3 
17247. 5 
17510.1 
17818. 3 
17990.2 
18202. 9 
18518 . 9 
18741.6 
19074.6 
19319 . 9 
19643 . 4 

20015 
20238.1 
20582 . 5 
20761.4 
21037 .1 
21274.2 
21411.6 

21532 

967 . 6 17022.6 967. 5 17087 . 4 
972 17156.9 971. 8 17158. 2 

968.9 17346.9 969 . 1 17398.9 
966 . 5 17588.4 966 . 2 17656.6 
961. 3 17890 963.8 17903 . 9 
960.118038 . 4 959.4 1804g.4 
966.1 18268 . 8 964 . 1 18281.9 
965.4 18575 . 8 971.2 18611.2 
959.3 18784 .7 961.7 18862.1 
956.5 19142.6 957.5 19190.4 
962.4 19391.1 961.2 19413.8 

959 19750 959 . 8 19755 
957.1 20042 . 9 956.5 20093.3 
957.7 20350 . 9 956.9 20382.1 
957.3 20605 956.3 20635.4 
962.7 20791.3 965.4 20855.9 
963. 2 21067 962. 7 21100. 7 
959. 721307.36 968 . 958 21309. 3 
965.6 21424 . 5 960.8 21433.2 
978.5 21590 . 9 977.9 

968.9 17103.6 
972.3 17178.9 
969.9 17439.3 

965 17699. 5 
964.7 17928.8 
960.1 18123 
963.4 18373.9 
970.9 18639.1 

959 18930.8 
959.1 19212.4 
960.8 19449 . 5 
959.8 19836.5 
957.6 20148 
955.8 20443.3 
956.3 20720.3 
962.6 20874 . 6 
957.5 21141.9 
969.5 21365 . 5 
956.4 21477.4 

970.4 17112.7 
971 17194.4 

968.6 17487.9 
965 .1 17766. 7 
961.3 17945.4 
963.9 18190.8 
966 . 8 18446. 2 
969 . 5 18713 
954 . 4 19044.5 
958.4 19300. 6 
958 . 2 19532.2 
958 . 7 19940 . 1 
959 . 8 20169.8 
956 . 5 20518 . 7 
959 . 3 20738.9 

962 20962 . 4 
956.9 21226.2 
967.8 21385.7 
957 . 2 21505.2 

Manning' s n values num= 
Sta n val Sta n val Sta n val Sta n val 

*********************************************** ***************** 
17009.6 . 043 18575.8 .043 19074.6 . 037 21532 . 043 

Bank Sta: Left Right Lengths: Left Channel Rim Coeff Cont r . 
18575.821307.36 700 576 . 2 . 1 

I neffective Flow num= 2 
Sta L Sta R Elev Permanent 

17009.6 "17398 . 9 978 . 5 F 
21309 . 3 21590.9 978.5 F 

969 . 9 
968 

968.6 
963.2 
959.8 
965 . 8 
967.8 
961.6 
952.5 
961.8 
958.9 
961.4 
958.7 
957.1 
959.4 
963.2 
955 . 6 
965.3 

969 

Expan. 
. 3 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
* * * ** * * * * ** * * * * * ** * * * * ** * * * * * * * * * * * * *** * * * * * * * * * * * * * * * * * * * * * * * ** * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * * 
• E.G. Elev (ft) 968.30 • El ement Left OB • Channe l • Right OB • 
• vel Head (ft) 0.65 • Wt. n-val. 0 . 043 0 . 038 
• w.s. El ev (ft) 967.66 • Reach Len. (ft) 700.00 • 576.20 385.00 
• Crit w.s. (ft) 963.72 • Flow Area (sq ft) • 3546.47 *22956 . 75 
• E.G. slope (ft/ft) *0. 001617 • Area (sq ft) • 3548.41 *22956 . 75 824.39 
• Q Total (cfs) *164000 .00 • Flow (cfs) *115 39.59 *152460.40 • . ~~~ *~~~~ ~ms) : 383n~ : :~g . w~~rh ~~~~s) • 104u~ • 264u: • 135.36 
* Max Chl Opth (ft) 15.16 * Hydr. Depth (ft) 3.45 8.67 
• Conv. Total (cfs) *4078760.0 • Conv. (cfs) *286995 . 3 *3791765.0 
• Length wtd. (ft) • 585.03 • Wetted Per. (ft) • 1029.25 • 2650.03 • 
• MinCh El (ft) 952.50 • Shear ( l b/sq ft) 0.35 0.87 
• Al pha 1.09 • St r eam Power (lb/ft s) • 1.13 5.81 • 
• Frctn Loss (ft) 0. 91 • Cum Vo 1 ume (acre-ft) • 3808.41 • 9893.65 • 930. 86 • 
* C & E LOSS (ft) 0.02 *Cum SA (acres) * 1041.73 * 1140.96 * 507.29 * 
*********************************************************************************************** 

warning: Divided flow computed for this cross -section. 

valid, 

warning: The cross-section end po int s had to be extended verticall y for t he computed water s urface . 
Note: Multiple c ritical depth s were found at thi s l ocation . The critical depth with t he lowest, vali d , 

water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************** ************************************************ 
* E.G. Elev (ft) 
• vel Head (ft) 
• w. s . Elev (ft) 
• crit w.s. (ft) 
• E.G . slope (ft/ft) 
• Q Total (cfs) . ~~~ *~~~~ ~ ~~~ s) 

968. 54 
0. 77 

967.77 
963.79 

•o. oo1789 
*164000.00 
• 2826.14 

7.00 

* El ement 
*Wt . n-val. 
• Reach Len . (ft) 
• Flow Area (sq ft) 
• Area (sq ft) 

• Flow (cfs) 
* Top Width (ft) 
• Avg . Vel . (ft/s) 

Left. OB * Channe 1 * Right. OS * 
0.043 0.038 

700.00 • 576.20 385.00 
163.17 *23252.06 • 
163.17 *23252 .06 • 

236.09 *163763.90 
178. 75 • 264 7. 39 • 

1.45 • 7.04 
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Dup l i cateEffective 
* Max Chl Dpth (ft) 15.27 * Hydr. Depth (ft) * 0 . 91 * 8.78 
• Conv. Total (cfs) *3877911.0 * Conv. (cfs) 5582.5 *3872328 .0 
• Length wtd . (ft) • 576.90 • Wetted Per. (ft) 180 . 40 * 2651.19 • 
• Min Ch El (ft) 952 . 50 *Shea r (lb/sq ft) 0.10 * 0.98 
*Al pha 1.01 • Stream Power ( l b/ft s) * 0.15 6.90 
* Frctn Loss (ft) 1.00 • Cum volume (acre-ft) 299.33 *10287.85 30 . 85 
* C & E LOSS (ft ) 0.02 *Cum SA (acres) 47.85 * 1141.51 * 5 . 87 * 
*********************************************************************************************** 

Divi ded f l ow computed for t his cross-sect i on. Warning: 
Warning: The energy loss was greater t han 1.0 ft (0.3 m). between the current and previous cross 

sect ion. This may ind i cate the need for additiona l cross sect ions . 
Multiple critical depths were found at this l ocation . The c ritical dept h with the l owest, 
wate r surface was used. 

Note: 

CROSS SECTION 

RIVER : 
REACH : RS: 202. 37 

INPUT 
Description: 202.37 

Right Channe l Bank Stai on I nterpolated 
Station El evation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta Elev 
******************************************************************************** 

17046.5 966 17144.2 966.4 17159.7 966.4 17174.6 968.6 17199.8 968 . 8 
17234.1 972 . 8 17240 . 1 970.8 17243 . 5 970.9 17244.9 973.1 17262 . 2 972 
17288 . 2 966 . 3 17339 . 4 966.6 17390.7 968.1 17480.2 967.1 17572.6 967 . 5 
17609.6 965.2 17687.4 964.4 17729 964.2 17762.4 962.8 17818.6 964.2 
17908.4 962 . 3 17967.5 961.6 18000.2 964 18038 . 7 964 . 1 18072 . 2 959.7 
18099.8 957 . 9 18104.7 958.4 18151.6 958.4 18194 . 7 959 . 1 18243.6 962.8 
18315.7 961.8 18394.4 965.8 18412.7 966.2 18470 . 8 964 . 2 18481. 7 964.7 
18501. 3 969 . 1 18508.1 970 18598.8 969. 5 18602 . 7 969 . 6 18648.3 963.8 
18679.8 963 . 2 18704 957 . 9 18743.6 960.5 18769.5 961.1 1884 2.5 955.2 
18917 . 4 955 . 9 18993.6 955.2 19026.1 956.5 19078.6 954.6 19116.4 956.7 
19134. 5 956 . 6 19275.2 95 5. 9 19317. 5 959.5 19392 . 9 961.2 19411.7 961.2 
19457.9 957 . 5 19505.5 956.4 19577.4 956.1 19580. 5 956.2 19670. 2 956.8 
19746.9 961. 5 19839.2 958.9 19936.5 957.1 20045 956 . 9 20086.7 957.3 
20169.3 956 . 2 20237.2 955.3 20328.5 958 20334.1 957.4 20399.8 957 
20463 . 4 959 . 2 20513.6 962 20602.6 959.9 20704.3 960 . 7 20742 . 9 961 
20844.4 960. 5 20908.1 960.2 20950.1 961.7 21049.7 960.9 21054.1 960.9 
21135 . 1 960.3 21179.1 960. 2 21212 . 7 956 . 8 21338.5 957.1 21366.3 957 . 1 
21382.6 961. 2 21402. 5 967.3 21411.9 966 . 7 21431.9 963.9 21452.4 962 . 7 

21480 964.4 21496.8 956 21544.1 956 . 621581. 78968.0081 21601.9 974 . 1 
21642.4 975 21693 974 . 4 

Manni ng ' s n val ues num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

******************************************************* ************************* 
17046.5 .025 17390 . 7 .043 18508 . 1 .043 18743.6 .037 21601.9 .043 

Bank Sta: Left Ri ght Lengths: Left Channe l Ri~~6 Coeff Contr. Ex pan. 
18508.121581.78 430 400 . 7 . 1 . 3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

17046. 5 17390. 7 975 F 

CROSS SECTION OUTPUT Profile #PF#1 
*************** ******************************************************************************** 
• E.G. El ev (ft) 967.38 * Element Left OB * Channel • Right OB • 
* vel Head (ft) 0. 58 • Wt . n-val. 0.043 0.037 
* w. s. El ev (ft) 966.79 • Reach Len. (ft) 430 . 00 * 400.70 • 360.00 
• Crit w.s. (ft) 962.77 • Flow Area ( sq ft) * 3570 . 38 *24155.44 • 
*E. G. Sl ope (ft/ft) *0.001487 *Area ( s q ft) * 3653 . 85 *24155.44 
* Q Total (cfs) *164000.00 *Flow (cfs) *11849 . 87 *152150.10 

• ~~~ ~~~~~ ~ms) • 402U~ : !~~-w~~f h ~ms) • 1osu~ • 294tg • 
*Max Ch l Dpth (ft) 12 . 19 * Hyd r . Dept h ( f t) 3.94 8 . 21 
• Conv. Total (cfs) *4253334.0 * Conv. (cfs) *307326.0 *3946008.0 
*Length wtd . (ft) 401.97 • wetted Per . (ft) • 908 . 19 • 2950.76 • 
• MinCh El (ft) 954 . 60 • Shear Clb/sq ft) 0 . 36 • 0.76 * 
• Alpha 1.07 *St ream Power ( l b/ft s) • 1.21 • 4.79 • 
* Frctn Loss (ft) 0 . 43 *Cum vol ume (acre-ft) • 3750 . 54 • 9582 . 06 • 927.22 
* C & E LOSS (ft) 0.06 *Cum SA (acres) * 1024 . 61 * 1103 . 99 * 506.69 
***************************** ******************************** ************************* ******* ** 

warning: Divided f l ow computed for this cross-section. 

valid, 

warning: The cross-section e nd point s had to be extended vert i cally for the computed water su rface. 
Note: Multipl e critica l depth s were found at this location. The critical depth with the l owest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
************************************************************** *********************** ********** 
* E.G. Elev (ft) 967.52 • El ement Left OB • channel * Right OB • 
* ve l Head (ft) 0.69 • Wt . n-val . 0.043 0 . 037 
• w.s. Elev (ft) 966.82 *Reach Len . (ft) 430.00 400.70 360.00 
• Cri t w. s. (ft) 963.06 • Fl ow Area (sq ft) 598. 51 *24244. 56 
* E.G. s l ope (ft/ft) •o. 001673 • Area (sq ft) 598. 51 *24244. 56 • 
• Q Total (cfs) *164000.00 • Fl ow (cfs) * 1619.72 *162380.30 
• Top wi dth (ft) • 3165.40 • Top width (ft) 221. 16 * 2944.24 • 

vel Total (ft/s) 6.60 • Avg. Vel . (ft/s) 2.71 6.70 
*Max Chl Dpth (ft) 12 . 22 * Hyd r . Dept h (ft) 2 . 71 8.23 
• conv. Total (cfs) *4009107.0 • Conv. (cfs) • 39595.2 *3969512.0 
• Length wtd. (ft) 400 . 84 • Wetted Per. (ft) 225 . 94 • 2951.60 • 
• MinCh El (ft) 954 . 60 • Shear (lb/sq ft) 0.28 0.86 
• Alpha 1.02 • St ream Powe r (l b/ ft s) • 0.75 5.75 
• Frctn Loss (ft) 0.45 • Cum vol ume (acre-ft) 293 .21 • 9973 . 71 • 30.85 
* C & E Loss (ft) 0.09 *Cum SA (acres) 44.64 * 1104 .53 5.87 
**************************'********************************************************************* 

warni ng: Di vided f l ow computed for thi s cross-section. 
warning: The conveyance rat.io (upstream conveyance divided by down s t.ream conveyance) is l ess t han 

0 . 7 or greater than 1.4. This may indicate the need for additional cross sections. 
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• 

Note : 
oup l i cateEffect i ve 

Multiple critical depths we re found at t hi s location. The critical depth with the lowest , valid, 
wat.er s urface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPlfT 
Description: 202.29 

RS: 202.29 

Stat i on Elevation Data num= 96 
Sta Elev Sta El ev Sta Elev Sta El ev Sta Elev 

* * * * * * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * * ** * * * * * * * ** * * ** * * * * ** * * * * * * * * * * * ** * * * * * * * * * * 
17300 969.4 17300.2 969.4 17310.5 971.8 17342 .5 971.5 17346 . 7 971.3 

17352 .1 970 . 9 17359.3 970.4 17377. 2 970.2 17388.5 970.1 17410 . 3 969.8 
17443.6 969.4 17469.5 969.2 17494.3 969 17512. 1 968.3 17537.2 968.2 
17551.3 968.6 17580.1 968 . 2 17588.6 968.1 17610.9 968 17662 . 1 967 . 6 
17695 .1 967. 2 17731.2 966.7 17756 966. 3 17772.6 965.6 17783.7 965. 5 

17806 965.9 1784 5.1 965.4 17859 . 1 965.2 17870 . 8 965.1 17909 964.8 
17939 . 7 964.2 17948.3 964 17978 963. 3 17983 . 9 963.1 18035.9 962.8 
18043 . 8 962.7 18050 . 9 962.7 18093 . 6 962. 3 18093 . 8 962.8 18107. 2 962.7 

18151 961.8 18180 961.8 18197 .4 961.8 18203 . 9 961.7 18212.7 961.5 
18297. 3 960.6 18444 959 18520 .4 958 18577.3 957 . 8 18667 .8 958.1 
18744 . 1 95 7. 7 18943 . 8 956.4 18989.6 956.6 19224.4 957.4 19228.7 957.4 
19485. 5 956.7 19523.1 956.9 19553.4 956.9 19827.7 956.8 19864.8 956.1 

19898 956.1 20171. 5 956.3 20383. 2 955.7 20442.4 955.9 20499.8 957.2 
20499.9 957.2 20696.8 957.3 20777.7 957.4 20879.1 956.5 20964 956 . 5 
21129.5 956.9 21176. 5 956.6 21222.8 956 .1 21262.9 955.8 21273.6 955.5 
21305.8 956.3 21343 . 7 957 21400 . 4 957.2 214 10.8 957.3 21495.3 956.7 
21550.9 957.9 21563 .4 959.3 21703.1 961 21803 962.3 21973.7 964 . 9 
22093. 3 966.9 22138.1 968.1 22178 968.7 22302.7 970.7 22344.1 970 . 7 
22388.8 970.9 22553 .3 971.9 22676.5 971.2 22717. 7 971.3 22766. 5 972 .1 
22785.4 971.9 

Manning' s n va 1 ues num= 6 
Sta n val Sta n val Sta n val Sta n val Sta n val 

******************************************'~<************************************* 
17300 .025 17469.5 .043 18197.4 . 043 18989 . 6 . 037 21563.4 . 043 
21803 .043 

Bank Sta: Left Ri ght Le ngths: Left Chan nel Right coeff Contr. Ex pan. 
18197.4 21803 590 583.1 600 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 
21803 22785.4 972.1 F 

CROSS SECTION OUTPUT Profile #PF#1 
******************* ****'******************'~~'*************'1t1t'lt1r1t1t********************'*********1r**** 
• E.G. El ev (ft) 966.88 • Element Left OB • Channe l • Right OB • 
• vel Head (ft) 0.37 • wt. n-val . 0.043 0.038 
• w. s . Elev (ft) 966 . 51 • Reach Len. (ft) 590 . 00 • 583.10 600.00 
• Crit w.s. (ft) 961.30 • Fl ow Area (sq ft) • 1223.63 *33003.69 
• E.G. Sl ope (ft/ft) *0 . 000809 • Area (sq ft) • 1223 .63 *33003.69 • 575.33 
• Q Total (cfs) *164000.00 • Flow (cfs) • 2326.17 *161673.80 • . ~~~ *~~~~ ~ms) • mug : !~g _ w~~~h ~ms) 451Jg : 36oug : 267.22 
*Max Ch l Dpth (ft) 11.01 * Hydr . Depth (ft) 2.69 * 9.15 
• Conv . Total (cfs) *5764473.0 • Conv . (cfs) • 81763.2 *5682710. 0 
• Length wtd. (ft) 583.21 • Wetted Per. (ft) 455.07 • 3605 . 80 • 
• MinCh El (ft) 955.50 • Shear (lb/sq ft) 0.14 0.46 • 
• Alpha 1.03 • Stream Power (lb/ft s) • 0.26 • 2.27 
• Frctn Loss (ft) 0.64 • Cum volume (acre-ft) • 3726.47 • 9319.16 • 924 . 84 
* C & E Loss (ft) 0.02 *Cum SA (acres) * 1017.02 * 1073.87 505 . 59 
* * 1t * * * * 1t * ** * * * * * * * * * * 1: * * 1t * * * * * * * * * * * * * * * * * * ** 1t 1r * * ** * * * * * * * * 1t * * 1: 1r * * * * * * * * * * * * * 1: * * * * * * * * * * * * * * * * * 

Note: Multiple cri tical depths were found at this location. The critical depth with the l owest, val id , 
water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
************************************************'******************'***************************** 
• E.G. Elev (ft) 966.97 • El ement Left OB • Channe l • Right OB • 
• ve l Head (ft) 0.38 • Wt . n- val . 0.038 
• w.s. Elev (ft) 966.59 • Reach Len. (ft) 590.00 583.10 600.00 
• Crit w.s . (ft) 961.30 • Fl ow Area (sq ft) *33283.39 
• E.G. s lope (ft/ft) *0. 000812 • Area (sq ft) *33283.39 
• Q Total (cfs) *164000.00 • Flow (cfs) *164000 . 00 
• Top width (ft) • 3605.60 • Top width (ft) • 3605.60 

vel Total (ft/s) • 4 . 93 • Avg. vel . (ft/s) 4.93 
* Max Chl Dpth (ft) 11 . 09 * Hydr. Depth (ft) 9.23 
• Conv. Total (cfs) *5756355.0 • Conv. (cfs) *5756355.0 
• Lengt h wtd. (ft) 583 . 10 • Wetted Per . (ft) • 3614 . 88 
• Mi nCh El (ft) 955 . 50 • Shear ( l b/sq ft) 0 . 47 
• Alpha 1.00 • Stream Power (lb/ft s) • 2 . 30 • 
• Frctn Loss (ft) 0 .64 • Cum volume (acre-ft) 290 . 25 • 9709.12 30.85 
* C & E LOSS (ft) 0.02 *Cum SA (acres) 43.55 * 1074 .40 * 5.87 * 
******1t**********1t1t*************1t****'*'************<~"********1t**********1r******1t**1t*'*****1t***1t*** 

Note: Multipl e critical depths were found at this location. The critical depth with the lowest, valid , 
water s urface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPlfT 
Desc ription: 202 . 18 

RS: 202. 18 

Right Channe l Bank Stai on Interpol a ted 
Station Elevation Data num~ 97 

Sta Elev Sta El ev St a Elev Sta Elev Sta El ev 
**1t*****1t*1t1t1t******1t************************** * ***********************'*******'*** 

1705 2.9 966.6 17168.5 966 17288.7 965.2 17328.5 965 . 5 17342.3 968 
17346 967 17354.3 968 17364.1 966.7 17396.2 967 . 4 17415.4 969 
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17507.1 
17865.9 
18194.4 

18389 
18643 .2 
18910 . 2 
19142 . 3 
19369 . 7 
19727.7 

20009 
20240.9 
20492.4 
20876.8 
21127 .2 
21374.8 
21591.2 
21808.8 
21957.1 

967.7 17613.8 
962 . 4 17961.7 
960.2 18256 
961.7 18415 .9 
962.4 18672.1 
957.1 18976 

957 19169 . 3 
960. 1 194 72 .8 
955 .4 19747 . 8 

954 20067 . 8 
962.3 20277.5 
961. 5 205 78.7 
962. 2 20900. 3 
959.8 21207.6 
961.6 21414.6 
960 . 1 21643.6 
955.3 21829.3 
977.4 21992 

965.1 17631.5 
963.1 18017. 5 
959.9 18292.6 
960. 6 184 73. 5 
961. 3 18707. 1 
956.3 19019.3 
958.6 19183 . 3 
957.3 19559 .8 
950.7 19844.5 

952 20110.4 
960.8 20351.6 
962.9 20684 . 9 
963. 5 20997. 2 
957.2 2125 5 
960.9 21415.3 
958.8 21685.6 
951.8 21869.4 
978 . 3 

964. 7 177 4 7. 4 
963.4 18100.5 
958.2 18331. 5 
964.718525.3 
957.3 18769 
958.4 19048 . 9 
960.5 19235 . 6 
955.6 19630 . 4 
951.9 19893.9 
954.4 20177 . 3 

962 20380 
962 . 3 20769.5 
958 . 5 21014. 5 
956.2 21287.8 
960.1 21444.1 

954 21737.8 
951.7 21919. 3 

Dup 1 i cateEffecti ve 
962.9 17748. 5 962.9 
963.8 18139.7 964.7 
958.9 18344 .2 960.8 
966. 1 18612. 9 966 . 4 
952.6 18804.3 955.4 
958.7 19085 . 4 956 . 1 
960.8 19285 . 1 963 
954 . 7 19686.5 951.8 

954 19954 950 
963.5 2023 1.5 963.4 
959.9 20405.9 959. 3 
960.5 20826 . 3 963. 1 
957.4 21075.2 957.9 
957.6 21353 . 8 957.8 
956.6 21527.2 959.6 
955.1 21787.2 95 4 .7 
955.921938 . 41966.7695 

Manning' s n values num= 5 
Sta n val Sta n val Sta n val Sta n val Sta n val 

******************************************************************************** 
17052 .9 .025 17415 .4 .043 18139 .7 . 043 18976 .037 21957.1 . 043 

Bank Sta: Left Right Le ngths: Left Channe 1 Ri~86 Coeff Cont r. Expan. 
18139 . 721938 . 41 525 511.84 .1 . 3 

Ineffective Flow num= 
Sta L Sta R El ev Permanent 

17052 .9 17415.4 978 . 3 F 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************************** 
* E.G . Elev (ft) 966.23 * Element Left OB * Channel * Right OB * 
• vel Head (ft) 0 . 53 * Wt. n-va l . 0.043 0.038 
• w.s. El ev (ft) 965 . 70 • Reac h Len. (ft) 525.00 • 511 .84 500.00 
• Crit w.s. (ft) 961.75 • Flow Area (sq ft) • 1254 . 37 *27384 . 83 
• E.G. s lope (ft /ft) •0.001545 • Area (sq ft) • 1287.41 *27384 . 83 
• Q Total (cfs) •164000.00 • Flow (cfs) • 2949.36 • 161050 . 60 

• ~~~ ~~~~~ ~ms) • 435tH : ~~~-w~~~h ~~~~s) 66tn • 368~:n 
* Max Chl Dpt h (ft) 15 .70 * Hydr. Depth (ft) 2.28 7.42 
• Conv. Total (cfs) *4 172957 .0 • Conv. (cfs) • 75045.9 •4097911.0 
• Length Wtd. (ft) 512. 05 • Wetted Per. (ft) 550.64 • 3697 . 85 
• Min Ch El (ft) 950.00 • Shea r (lb/sq ft) 0.22 0.71 • 
• Alpha 1.04 • Stream Power (lb/ft s) • 0.52 . 4 . 20 
• Frctn Loss (ft) 1.19 • Cum volume (acre - ft) • 3709.47 • 8914 . 98 920.88 
* C & E LOSS (ft) 0.04 *Cum SA (acres) • 1009.42 * 1025.04 * 503.75 
*********************************************************************************************** 
warning: 
Warning: 

warning: 

Note : 

Divided flow computed for this cross-section. 
The conveyance rat.i o (upstream co nveyance divide d by downstream conveyance) i s l ess than 
0 . 7 or greater than 1.4. Thi s may indicate the nee d for addi t i onal c ross sect ion s . 
The e ne rgy loss was greater than 1.0 ft (0 .3 m). betwee n the curre nt and previous c ross 
section. This may indicate the need for additional cross sections . 
Multipl e c riti cal depths we re found at thi s l ocation. The crit i cal depth with the lowest, 
water s urface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
**********************1<*********1<*******1<****1<*1<******1<****1<*1c*****1<*******1<1c1<1c1<1<1<1<1<1<1<-lt1<1t1<1<1t1<1<1< 
• E.G. El ev (ft) 966.31 *Element Left OB • Cha nne l • Right OB • 
• vel Head (ft) 0.55 • Wt. n-val . 0.038 
• w.s. El ev (ft) 965.77 * Reach Le n . (ft) 525.00 • 511 . 84 500.00 
• c ri t w.s. (ft) 961.75 • Flow Area (s q ft) *27619. 54 
• E.G. s lope (ft/ft) *0.001559 • Area (sq ft) *27619 . 54 
• Q Tota l (cfs) *164000 . 00 • Flow (cfs) *164000 .00 

• ~~~ ~~~~~ ~~~~s) : 369u~ : ~~~ _w~~~h m~s) : 369~ g~ • 
*Max Chl Dpth (ft) 15 .77 * Hydr. Depth (ft) 7.48 
• Conv . Total (cfs) *4154161.0 • Conv. (cfs) *4154 161.0 
• Le ngth Wtd . (ft) 511. 84 • Wetted Per. (ft) • 3701. 82 
* Min Ch El (ft) 950.00 *Shear (lb/sq ft) 0 . 73 
• Alpha 1.00 • St ream Power ( lb/ ft s) • 4 . 31 
• Fr ctn Loss (ft) 1.19 *Cum Volume (acre-ft) 290 . 25 * 9301.49 30 . 85 
* C & E LOSS (ft) 0.04 *Cum SA (acres) 43.55 * 102 5 . 56 5 . 87 * 
1t1<1t1t1t1<1<1t*****1<**1<******1<****1<***** * *"~<*******1<*1<*********1<***1<*1c******1<*1<*1c********************* 

warning: 
warning: 

Warning: 

Not e: 

Divided flow comput ed for this cross-section. 
The conveyance ratio (upstream conveyance divided by down stream conveyance) i s l ess than 
0.7 or greater than 1.4. Thi s may indicate the need for additional c ross sect i ons. 
The ene rgy l oss was greater than 1.0 ft (0 . 3 m). between the current and previous c ross 
section . Thi s may indi cate the need for additional cross sect ions. 
Multipl e critical depth s were found at this location. The crit i cal depth with the lowes t, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

I NPUT 
Description: 202.09 

R5 : 202 .09 

Ri ght Channel Bank Stai on Inte rpol a ted 
St ation El evat ion Data num= 97 

s t a El ev Sta Elev Sta Elev Sta El ev St a Elev 
*******************1c***********************************************************1c 

12423.7 
17358.9 
17476.4 
17814.7 
18212.9 
18363.8 
18558.3 
18748 .7 

19086 

965.6 17099 . 8 
964.8 174 18 
966. 1 17491.8 
961.1 17920.2 
964.4 18247 . 5 
957.3 18389.5 
962.3 18573.3 
952. 2 18769.9 
957.5 19165.3 

965.6 17186 
967.1 17422 . 9 
967.5 17574 . 4 
960. 8 17951. 8 
964.7 18306 
962 . 4 184 7 5. 1 
963.2 18621. 2 
955 . 2 18859.3 
959.6 19217.9 

965. 4 17264.6 
965.6 174 28.2 

967 17614 .9 
961. 2 18050.9 
959.3 18322.2 
961.1 18485.9 
963.3 18652.7 
957.7 18962 . 1 

961 19287.9 

965 . 3 
966 . 9 
967 . 2 
963 . 8 
960 . 3 
960.9 
957.8 
957.3 
955.2 

17349 . 3 
174 52 

17693.5 
18132 . 1 
18340 . 5 
18523.3 
18708.8 
18975.3 
19344.8 
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965 
965.9 
967.2 
964.1 
958.1 
964.1 
958.1 
957.3 

963 

valid, 

valid, 



• 

• 

19434.4 
19738.7 
20106.3 

20254 
20529.3 
20816.2 
21101.6 
21444.4 
21530.5 
21825.3 

21947 

961.7 19513.8 
957.5 19783.4 

950 20143.3 
956.6 2027 1.4 
963.3 20613.6 
959.4 20866 . 2 
961.6 21155 
956.7 21456.1 
955.5 21561.3 
953.8 21856 . 2 
973.7 21985 

958.9 19564.6 
954.5 19908.5 
952.6 20167.6 
957.6 20297.7 
962.6 20698 
961.1 20916.3 
960.7 21221.6 
957 . 6 21466.3 

958 21627.9 
951.2 21912.9 
973.7 

953.8 19623.2 
952.6 19947.2 
955.5 20187.3 
960.4 20396 . 6 
962.2 20720. 5 
960. 7 20996. 8 
961. 5 21280 . 8 
959.4 21503.9 
959.2 21709 
951.7 21928.2 

Dup 1 i cateEffect i ve 
957.6 19686.2 956.9 

952 20093.1 950 
956.2 20207.9 958 
960.4 20472.8 959.6 
961. 5 20787.7 964. 2 
963 . 3 2104 7. 5 963 . 6 
956.9 21370.9 957 . 5 

959 21516.7 956 . 6 
959.7 21751.4 954.3 
955.721938.26 965.332 

Manning's n va 1 ues num= 5 
Sta n val sta n val Sta n val Sta n val Sta n val 

************************** ****************************************************** 
1242 3 . 7 .025 17491.8 .043 18212.9 . 043 19086 . 037 21947 .043 

sank Sta: Left Right Lengths: Left Channel Right 
18212 . 921938 . 26 510 509.32 500 

coeff Cont r. 
.1 

Expan . 
. 3 

Ineffective Flow num= 1 
Sta L S'ta R Elev Permanent 

12423.7 17491. 8 973.7 F 

CROSS SECTION OlfTPUT Profile #PF#l 
* * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* E.G. Elev (ft) 965.01 * El ement Left OB * Channel * Right OS * 
• vel Head (ft) 0 .92 • Wt. n-val. 0 . 043 0.038 
• w.s. Elev (ft) 964.09 • Reach Len. (ft) 510 . 00 • 509 . 32 500.00 • 
• cri t w. s. (ft) 961.98 • Flow Area (sq ft) 685.44 *20909. 31 • 
• E.G. s lope (ft/ft) •o. 003848 • Area (sq ft) 685.44 *20909 . 31 • 
• Q Total (cfs) *164000.00 • Flow (cfs) * 2203 . 35 *161796. 70 

• ~~~ ~~~~~ ~ms) : 4os~:n : r~gw~~~h ~ms) 37Ui : 367~:n • 
• Max ch l Dpth (ft) 14 . 09 • Hydr . Depth (ft) 1.84 5.68 
• Conv. Total (cfs) *2643855.0 • Conv. (cfs) • 35520.3 *2608335.0 
• Length Wtd. (ft) 509.33 • Wetted Per. (ft) 373.25 • 3688.94 
• Min c h El (ft) 950 . 00 • shear (lb/sq ft) 0.44 1. 36 
• Alpha 1.03 • Stream Power ( lb/ ft s) • 1.42 10.54 
• Frctn Loss (ft) 1. 03 • c um vo l ume (acre-ft) • 3697. 58 • 8631.24 920. 88 
* C & E LOS S (ft) 0.10 *Cum SA (acres) * 1003 . 15 981.75 503 . 75 
****************************************************************************************il:****** 

warning : 
warning: 

Warning: 

Note: 

Divided flow computed for this cross-section. 
The conveyance ratio ( upstream conveyance divided by downstream conveyance) i s l ess than 
0 . 7 or greater than 1.4. This may indicate the need for additional cross sections . 
The energy 1 ass was greater than 1. 0 ft (0. 3 m). between the current and previous cross 
sect ion. Thi s may indicate the need for additional cross sect ions. 
Multiple critical depths were found at this location. The critical depth with the lowest, 
water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E.G. Elev (ft) 965 . 09 *El ement Left OB * Channel • Right OS • 
• vel Head (ft) 0.93 • Wt. n-val. 0.038 
• w.s. El ev (ft) 964.16 • Reach Len. (ft) 510.00 • 509 . 32 500.00 * 
• Crit w.s . (ft) 961.95 • Fl ow Area (sq ft) *21163 . 39 
• E.G. s lope (ft/ft) •o. 003803 • Area (sq ft) *21163 . 39 
• Q Total (cfs) *164000.00 • Flow (cfs) *164000 . 00 

• ~~~ ~~~~~ ~ms) • 368~: ~~ : r~~ . w~~~~ ~ms) : 368~ : ~~ • 
• Max ch l Dpth (ft) 14.16 • Hydr. Depth (ft) 5 . 75 
• Conv. Total (cfs) *2659472.0 • conv. (cfs) *2659472.0 
• Length wtd. (ft) • 509.32 • Wetted Per. (ft) • 3692 . 31 • 
• Min Ch El (ft) 950.00 * Shear (lb/sq ft) 1. 36 
• Alpha 1.00 • St ream Power (lb/ft s) • 10. 54 
• Frctn Loss (ft) 1.02 • cum volume (acre-ft) 290.25 • 9014 . 89 30.85 
* C & E LOSS (ft) 0.11 *Cum SA (acres) 43.55 982.23 5.87 
* * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * ** ** * * * * ** * * * * * * * * * * * * * * * * * 

warning: 
warning: 

warning: 

Note: 

Divided flow computed for this cross-section . 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. Thi s may indicate the need for additional cross sections. 
The energy l ass was greater than 1. 0 ft (0 . 3 m). between the current and previous cross 
section . This may indicate the need for addition a 1 c ross sections . 
Multiple critical depths were fo und at thi s location. The cri t i cal depth with the l owest, 
wate r s urface was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPlfT 
Description: 201.99 

Right Channel Bank Staion 
Station Elevation Data 

Sta El ev Sta 

RS: 201.99 

Interpol a ted 
num= 97 

El ev Sta Elev Sta El ev Sta Elev 
******************************************************************************** 

12423. 7 962.9 12792.3 963.8 13061.9 964.2 13286.8 963.1 13510 . 3 962 
13746.9 961.3 13984 962.2 14217.9 962 . 9 14443.4 963 .1 14690.7 964.7 
14908.9 964.6 14956.9 968.1 14966.2 964 . 3 15216 964.5 15450 . 3 964.3 
15717.5 963.6 15947.7 963 16170.3 962.3 16226. 7 962. 5 16243 .5 964.4 
16481.8 963.7 16706 964.8 16931.9 964.5 17163.9 965 17409.1 965.4 
17507.7 965.1 17760.7 967.9 18000.5 959.7 18235.1 962. 5 183 53 .1 960.5 
18417.7 956.5 18440 960.5 18639. 2 962 18674 954.8 18737 . 7 957.9 
18818.4 957.6 18843.9 951.9 18894.5 956 19104.7 956.3 19162 .4 959.4 

19182 952.7 19244.4 958.4 19290 953.9 19357.8 953.9 19392 . 3 959.4 
19476.2 956.3 19599.7 958.8 19757. 3 956.9 19806.8 958.1 19854.1 952.5 
20078.1 951.3 20095.8 953 20192.9 950.6 2025 0 .9 959.6 20290.2 950.4 
20347.4 962.9 20368.6 965.8 20433. 1 963 20465.1 950 . 1 20577.2 949.5 

20589 951.7 20619.5 951.7 20638.1 949.5 20700.3 949 . 5 20727.6 954.8 
20735.3 964.1 20750.8 961.1 20862. 1 965.2 20904 975 .7 20956.4 975 . 3 
20989.8 964.1 21038.3 963.3 21074.1 972. 2 21105 .1 970 21109 967.5 
21138.5 968.2 21163.6 953.1 21180.4 949.1 21267.5 949.1 21538 .3 949.1 
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valid, 

valid , 



21555.3 
21676.1 

21991 
22917.2 

949 . 1 21578 
954.4 21726.5 
967 . 1 22006.5 
966.9 23024.3 

958.4 21595 . 4 
948.7 21821.2 

964 22019.9 
966 . 9 

955.8 21617.3 
953.2 21862.8 
967.9 22243 . 3 

oup l i ca teEffect.i ve 
955.7 21641.7 951.9 
963.621892.71964 .4 166 
966.9 22585.6 967 

Manning's n va 1 ues num= 7 
Sta n val Sta n val Sta n val Sta n val Sta n Val 

********************* ***"'****1t*** * ******************* **** *********************** 
12423 . 7 . 025 17507.7 .043 17760.7 . 043 19357.8 .032 20250.9 .037 

21991 .037 22006.5 . 025 

Bank St a : Left Right Length s : Lef t Channel Right Coeff Contr. Ex pan. 
18235.121892.71 470 477.46 490 .1 . 3 

I neffective Fl ow num= 
Sta L Sta R El ev Pe rmanent 

12423. 7 17760.7 975.7 F 
21990.9 23024.3 975. 7 F 

CROSS SECTION OUTPUT Profil e #PF#1 
**************************************************** ************************************ ******* 
• E.G. Elev (ft) 963.87 • Element Left OB • Cha nnel • Right OB • 
• vel Head (ft) 0 . 58 • Wt. n- Val . 0.043 0.036 • 
• w. s . Elev (ft) 963.29 • Reach Len . (ft) 470.00 • 477 . 46 • 490 . 00 
• Crit w. s . (ft) 958 . 65 • Flow Area (sq ft) 702.50 *2653 1.65 
• E.G. Slope (ft/ft) *0.001252 • Area ( sq ft) • 2110. 20 *26531.65 
• Q Total (cfs) *164000 . 00 • Flow (cfs) • 1394 . 28 *162605.70 
* Top Width (ft) * 5331.46 * Top Width (ft) * 2122.37 * 3209.09 * 

ve l Total (ft/s) 6.02 • Avg . vel. (ft/s) 1.98 6.13 
* Max Chl Dpth (ft) 14 . 59 * Hydr. Depth (ft) 2.07 8.27 
• Conv. Tota l (cfs) *4634981.0 • Conv. (cfs) • 39405 . 2 *4595576.0 
• Length Wtd. (ft) * 477.43 • Wetted Per. (ft) 339.69 • 3231.97 * 
• Min c h El (ft) 948 . 70 * Shear (lb/sq ft) 0.16 • 0.64 
* Alpha 1.03 * Stream Power Clb/ft s) * 0 . 32 3. 93 
• Frctn Loss (ft) 0 . 4 7 * Cum Vo 1 ume (acre - ft) * 3681. 21 • 8353.90 • 920.88 
* C & E LOSS (ft) 0.05 *Cum SA (acres) 988 . 54 941.48 * 503.75 * 
************** ********************************************************************************* 

warning: Divided f l ow computed for thi s cross-section. 

~~~~~ ng: ~8i t i~l!5 ~~i~~~~l d~~t~~; ~~~ehf~u~d ~~ ~h~~n~~~a~~~~~ ca ~~~ ~~it~~~ l cd~g~~eei ~h~~he 5 1~~=;~ : valid , 
water s urface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
* * * ** * * * * * * * * * * * * * * * * ... * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 1: * * * * * * * * * * * ** * * * * * 
• E.G. El ev (ft) 963.96 *Element Left OB * Channe l • Right OB • 
• ve l Head (ft) 0 . 58 • Wt . n-val. 0.036 • 
• w. s. Elev (ft) 963.38 • Reach Len . (ft) 470.00 477.46 • 490 . 00 
• cri t w. s . (ft) 958.65 • Flow Area ( s q ft) *26811. 01 • 
* E.G. Slope (ft/ft) *0.001241 * Area ( s q ft) *26811.01 * 
* Q Total (cfs ) *164000 . 00 • Flow (cfs ) *164000.00 

• 0~~ ~~~~~ ~ms) • 
321tG : ~~~.w~~i~ ~ms) • 

321~:i~ · 
* Max Ch l Dpt h (ft) 14.68 * Hydr . Depth (ft) 8.33 
• Conv . Total (cfs) *4655852.0 • Co nv . (cfs ) *4655852 .0 
• Length wtd . (ft) 477.46 • wetted Per. (ft) • 3243. 71 • 
• MinCh El (ft) 948.70 • s hear ( lb/sq ft) 0.64 
• Alpha 1.00 • Stream Power (lb/ ft s) * 3 . 92 
• Frctn Loss (ft) 0 .46 • Cum Vol ume (acre - ft) 290.25 • 873 4 . 42 30.85 
* C & E LOSS (ft) 0.05 *Cum SA (acres) 43.55 * 941.88 5.87 * 
*****'********* ***** **'********************************* ****************'****************'********* 

warning: Divided flow computed for thi s cross-section. 
Note: Multiple critical depths were fou nd at thi s location. The cri ti cal depth with the lowes t, valid, 

water s urface wa s used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc ription: 201.9 

RS : 201.9 

Right Channe l Bank Staion Interpol a ted 
St a tion Elevation Data num= 97 

Sta Elev Sta El ev Sta Elev Sta Elev Sta Elev 
***'******'**************************************************** ******************* 

12498 962.4 12680.7 
13361.7 963.7 13371.9 
14082 . 1 962. 6 14282 

15026 967. 2 15036.6 
15790.8 963.8 15996.8 
16331. 6 962 165 25 . 6 
1735 3. 6 965 . 3 17563 . 8 
17954. 3 963 .8 18181.9 
18 303. 9 958.6 18480.2 
18820 . 8 957.2 18854. 3 
19336. 3 962 . 3 19389.1 
19911.4 951.6 20081.9 

20356 957.7 20398.9 
20954 . 4 949.9 21000.8 
21300.7 952.4 21411. 2 
21546.8 949 21556.2 
21667.7 955.7 21698.6 

21827.41963 . 9898 21842 
22228.4 965 . 8 22400.7 
23008.7 966 23 096 

963 12847 . 7 
960.2 13574 . 5 
963.2 14504 . 3 
963.6 15225 . 9 
96 3. 9 16181.7 
962. 6 16699. 1 
966.2 17569 
958.7 18226 .6 
961. 7 18648.9 
951.8 18909.2 
958.9 19449.9 
950.6 20221. 5 
948.7 20567 . 7 

949 21037 . 1 
949.7 21444 . 1 
952.2 21567.4 

949 21736 . 9 
968 21955.2 

965.8 22 432 .3 
965.3 

963.1 13015 . 1 
962 . 7 13724 . 8 
963.3 14674.9 
964 . 3 15398 . 3 
962.7 16294 . 9 
963 . 6 16881. 9 
964 . 3 17769.9 
955 . 3 18260.2 
961.8 18745.5 
955.3 19138.4 
951.5 19624.1 
952.6 20269.4 
948.5 20744.7 
957.5 21099.1 
95 5 .9 21487 .9 
960.5 21588 

950 21748.7 
963.2 21982.2 
965.9 2263 4 . 3 

963.3 13199.8 
961.4 13908 .8 

963 14875 .2 
964.4 15600.8 
962.8 16309.4 
964.4 17117 .4 
966.6 17941. 7 
960 . 7 18291.8 

962 18798 . 7 
956.3 19200 
955.9 19782 . 3 
959 . 3 20331.6 
949 .1 20888.3 

956 21139.7 
956.1 21503.4 
955.9 21628.6 
952.4 21786.7 
967.4 22 181.8 
966.5 22801.2 

963.2 
961.8 
963.6 
964.2 
964.3 
963 . 7 

966 
960.5 
956.2 
953 . 3 
957.2 
955 . 1 
947.2 
949 . 7 

949 
952 . 2 
952 . 8 

966 
966.1 

Manning ' s n val ues num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

********************************************** ***** * **************************** 
12498 
21842 

. 025 17569 

.03 7 21982.2 

Bank St a : Left Right 

. 043 17769.9 

. 025 
. 043 19389.1 

Le ngt hs : Lef t Channe 1 Right 

. 032 2033 1. 6 . 037 

Coeff Cont r. Ex pan . 
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• 

• 

• 

17954. 321827.41 
Ineffective Flow num= 

Sta L Sta R Elev 
12498 17769. 9 968 

21842. 1 23096 968 

Permanent 
F 
F 

500 495 . 8 500 
Dup l i cateEffective 

.1 . 3 

CROSS SECTION OUTPUT Profile #PF#1 
* * 1: * * * * * * * * 1: * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
• E.G. Elev (ft) 963.35 • Element Left OB • Chan nel • Right OB • 
• vel Head (h) 0.41 • Wt . n- val. 0.036 
• w.s. Elev (ft) 962.94 • Reach Len. (h) 500.00 495.80 500.00 
• Crit w. s. (ft) 957 . 27 • Flow Area (sq h) *31873 .70 
• E.G. s lope (h/h) *0.000785 • Area (sq ft) • 1051.08 *31873 .70 
• Q Total (cfs) *164000 .00 • Fl ow (cfs) *164000.00 • · ~~~ *~~~~ ~ms) : 524~:i~ : ~~~-w~~~h ~ms) : 1410 . 58 : 383~:n • 
*Max Chl Dpth (ft) 15.74 * Hydr . Dept h (ft) 8 . 32 
• Conv. Total (cfs) *5852611.0 • Conv. (cfs) *5852611.0 • 
• Length wtd . (ft) • 495 . 80 • wetted Per. (ft) • 3845 . 63 
• MinCh El (ft) 947.20 • Shear (lb/sq h) 0 . 41 • 
• Alpha 1.00 • Stream Power (lb/ft s) • 2 . 09 • 
• Frc tn Loss (h) 0 . 34 • Cum volume (acre - h) • 3664 .16 * 8033. 81 • 920 . 88 
* C & E LOSS (ft) 0.02 *Cum SA (acres) 969.48 902 . 90 * 503 . 75 
*********1t*******************1t***************************************************************** 

warning: Divided flow computed for this cross -section . 
warning: The cross-section end points had to be extended vertically for the computed water s urface . 
Note : Multiple critical depths were found at this l ocat ion . The crit ical depth with t he lowes t. , valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
* * * * * * * * * ** * * * * * * * * * 1t * v v * * * * * * * * * * 1t * *** * * * * * * * * * * * * * * 1t 1t * * * * * * * * * * 1t * * ** * * * * * * * * * * * * * * * * * * ** * * * * * 
* E.G. Elev (fL) 963.45 * Element LefL OB * Channe l * Right OB * 
• vel Head Cft) 0.40 • Wt. n-Val. 0.036 • 
• W.S. Elev (ft) 963.05 • Reach Len. (ft) 500.00 • 495.80 • 500.00 
• Cri t w.s . (ft) 957.27 • Flow Area (sq ft) *32284.29 * 
• E.G . Slope (h/h) *0 . 000756 *Area (sq h) *32284.29 
• Q Total (cfs) *164000 . 00 • Flow (cfs) *164000.00 · ~~~ *~~~~ ~msl : 383~:6~ : ~~~-w~~~h ~~~~sl : 383~:6~ • 
* Max Chl Dpth (ft) 15.85 * Hydr. Depth (ft) 8.43 

Conv. Total (cfs) *5964132.0 • Conv. (cfs) *5964132 . 0 
• Length Wtd. (ft) 495.80 * wened Per. (ft) • 3845.85 
• MinCh El (ft) 947.20 • s hear ( l b/sq ft) 0.40 
• Alpha 1.00 • Stream Power (lb/h s) • 2.01 • 
* Frctn Loss (h) 0.33 • Cum volume (acre-h) 290 . 25 • 8410.55 30.85 
* C & E LOSS (f.t) * 0.02 *Cum SA (acres) * 43.55 * 903.24 * 5.87 * 
* 1t * * * * * * * * * ~~ 1f.(f"fi.fi * 1t * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 1r * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

NoLe : Multiple critical depths were found at thi s l ocation . 
water s urface was used . 

The critical depth with the lowest, val id, 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201.81 

RS: 201.81 

Left and Right Channel Bank Staions Interpolated 
Stat ion Elevation Data num= 98 

Sta Elev Sta Elev Sta El ev Sta Elev Sta Elev 
****************************************************************************** ** 

12574.1 961.8 12761.8 962 12923.9 962 . 6 13108. 8 962.8 13276 . 3 963 
13435.2 962.8 13461.6 960.9 13640.2 962.7 13758.3 961.2 13887.4 962.7 
14049.5 962.4 142 30.8 962.1 14408 962. 7 14 585 . 1 963.8 14774. 2 962.7 
14940.9 962.1 15056.2 964.1 15099 967.8 15104.2 963 .1 15275.2 964.2 
15444. 5 964.1 15610 .6 963.9 15771.8 963.8 15946.1 963.3 16142 .1 962.7 
16322.1 962 16382 . 5 963.6 164 75. 3 960.8 16709 . 7 962 .1 1694 7. 6 962 . 4 

17136 963 17301 963.8 17538.6 963.1 17700 . 9 964.2 17890.2 965 . 6 
17935.7 965. 617946 . 89963.6227 17964 960.6 18130 958 18246.7 956.1 
18277.1 959.5 18483.2 960.9 18556.4 960.8 18619.6 964.6 18716.1 963.4 

18765 964.3 18860.5 957.6 18955 958.4 19006.4 951.6 19072.9 957.9 
19139.8 953.9 19294.5 954.6 19378.9 957.7 19550 . 9 954.4 19605.4 951.1 
19693. 5 953.4 19720.4 950.1 19883. 7 950.2 20049.4 953 20182.8 953.5 
20285. 8 953.2 20377.1 957.6 20392. 1 962.6 20421.1 948.6 20597 946.8 

20665 946.7 20832.3 946.1 20846.8 951.1 20855.6 956.4 20869.8 954.4 
20881. 2 950.3 20908.5 949.6 20924 952. 5 20962 .6 950.9 21000 . 7 946.6 
21169 . 8 946 21187.6 953.2 21244.2 956.3 21263.5 960.4 21295.1 951.3 
21322 . 9 946.6 21496.1 948.5 21522.9 951.7 21690. 5 950.7 21775 950.9 

21803. 27963.6213 21811 967.1 21860 969. 2 21904 . 1 961.6 21929.9 965 
21975.7 963.6 22 175.4 965.3 22352.1 965 22654 963.5 22715 . 1 963.5 
22875. 2 962.8 23093.9 964.4 23169 .5 964.2 

Manning' s n va 1 ues num= 
Sta n val Sta n val Sta n va l Sta n val Sta n val 

******************************************************************************** 
12574.1 .025 17700.9 . 065 17935.7 . 065 19378 . 9 . 032 20392. 1 .037 

21860 . 025 21975.7 . 025 

Bank Sta: Left Right Lengths: Left c ha nne l Ri ght Coeff Cont r. Ex pan . 
17946.8921803. 27 535 511.61 515 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

12574.1 17935.7 969.2 F 
21859. 6 23169. 5 969.2 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
*********************************************************************************************** 
* E. G. Elev (ft) 962.99 * El ement Left OB * Channel * Right 08 * 
• vel Head (ft) 0. 36 * Wt. n-val . 0 . 037 
* w.s. Elev (h) 962.64 * Reach Len . (h) 535.00 . 511.61 . 515.00 
* Crit w.s. (h) 955.84 * Flow Area (sq h) *34251. 95 
* E.G . s lope (ft/ft) *0.000619 • Area (sq ft) * 1201.75 *34251. 95 7.18 
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Dup 1 i cateEffective 
• Q Total (cfs) '* 164000 . 00 * Flow (cfs) '* •164000.00 
• Top width (ft) • 5916 .44 • Top wi dt h (ft) • 2255.78 • 3646.80 

vel Total (ft/s) 4.79 • Avg. vel. (ft/s) • 4.79 
* Max Chl Opth (ft) 16.64 * Hydr. Depth (ft) 9.39 
• Conv. Total (cfs) *6592084.0 • Conv . (cfs) *6592084.0 
• Length Wtd . (ft) • 511 . 64 • Wetted Pe r . (ft) • 3662 .92 • 
• _Min Ch El (ft) 946 . 00 • Shear ( lb/sq ft) 0.36 
• Alpha 1.00 • Stream Powe r ( lb/ ft s) • 1. 73 

13. 87 * 

• Frctn Loss (ft) 0 . 51 *Cum volume (acre- ft) • 3651.23 • 7657.48 920.84 
* C & E LOSS (ft) 0 . 02 *Cum SA (acres) 948 . 44 860.35 503.67 * 
*********************************** **************i<********************************************* 

Warning : 
Wa rning : 
warning: 

Note : 

Divided f l ow computed for this c ross - section. 
The cross-section end point s had to be extended vertically for the compute d water s urface. 
The conveyance ratio ( ups tream conveyance divide d by downstream conveyance) i s 1 ess t han 
0. 7 o r greate r than 1. 4. This may indicate the need for addi tional cross sect i ens. 
Multipl e c r itical depths were fo und at thi s l ocation. The critical depth wit h t he lowest , 
water su rface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
**************************************************************'*'**'*'*****'*******'**'******'*'***'**'*** 
* E.G. Elev (ft ) 963. 10 • Element Left OB • Channe l • Right OB • 
* vel Head (ft) 0.35 • wt . n- val . 0 . 037 
• w.s . Elev (ft) 962.75 • Reach Le n . (ft) 535.00 511. 61 515.00 
• c rit w.s. (f t ) 955.84 • Fl ow Area (sq ft) *34684.20 
• E.G. Slope (ft/ft) *0.000597 • Area (sq ft) *34684 .20 
• Q Tota l (cfs) *164000 . 00 • Fl ow (cfs) *164000 . 00 
• Top width (ft ) • 3650 . 46 • Top width (ft) • 3650.46 

ve l Total ( ft /s ) 4.73 • Avg. vel . (ft/s) • 4.73 
* Max Chl Dpth (ft) 16 . 75 * Hyd r . Depth (ft) 9. 50 
• conv. Total (cfs) *6711267.0 • Co nv. (cfs) *6711267.0 
• Lengt h Wtd. (ft) • 511 . 61 • Wetted Pe r . (ft) • 3666.82 • 
• Min Ch El ( ft) 946 . 00 • Shear ( lb/sq ft) 0.35 
• A 1 pha 1. 00 • Stream Power (1 b/ ft s) • 1. 67 
* Frctn Loss (ft ) 0.49 • Cum volume (acre-ft) 290 . 25 • 8029.43 30.85 
* C & E LOSS (ft ) 0.03 *Cum SA (acres) 43.55 * 860.66 5.87 * 
***'****'*'******************************************************************'********************* 

warn i ng: 
warning: 

Divi ded flow computed for t his cross-section . 
The conveyance rat.io ( upstream conveyance divided by downstream conveyance) is l ess than 
0 . 7 or greate r than 1.4. This may indi cate the need for addi tional c ross secti ons . 
Multiple c ri ti cal depths we re found at. thi s location . The c ri t i cal depth wi t h t he lowes t , 
wat.er s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

I NPUT 
Description : 201 . 71 

RS: 201.71 

Left Channe l Bank Staion Interpolated 
Station El evation Data num= 97 

Sta El ev St a Elev St a Elev Sta Elev Sta El ev 
******************************************************************************** 

12659. 2 961. 6 12855.6 
13187 . 7 959.3 13371.2 
13979 . 7 960. 3 14193.8 
14774.5 961.4 14909 .4 
15537.8 962.3 15716.6 

16383 961 16543.7 
17106.2 961.5 17255.2 
17766.4 963 . 8 17769 .2 

18107.05962 .8899 18140.2 
18556. 1 957.7 18600 .1 

18764 957 18831.5 
19409.2 953 . 7 19475.6 
19763. 1 949.4 19910. 3 
20304 .5 95 1. 4 20347.1 
20692.6 956.1 20848 . 5 
2114 8.8 948.4 21186.8 
21490.6 959.4 21528.5 

22098 963.6 22111.4 
22385.7 963 . 3 22516.6 
23127.8 962 . 8 23246 

961 13000 
960 13521.5 

960.9 14324.5 
960.6 15132.5 
961. 2 15856.1 

961 16684 . 4 
962 17388 . 3 

962. 5 17794.4 
95 7 18197.6 

958.6 18651.3 
958.2 19007. 5 
949 .9 19555.7 

951 19978 . 4 
954.9 2044 7. 3 
954.8 20899.8 
951.7 21268. 1 
960.3 21661.1 
961.1 22 160.6 
964.2 22615.8 

962 

961 13129.9 
960 . 3 13689 .3 
960 . 9 14461 
961. 7 15192.9 
961.1 16082 . 6 
961. 3 16813. 5 
961.5 17 585.2 
964.5 1795 7.8 
953 . 2 18356.6 
956 . 4 18676. 1 
955.3 19076.4 
955.6 19660.9 
951. 1 20023. 1 
951.1 20499. 8 
950.2 20984.5 
954.5 21355 
959.7 21837. 7 
964.1 22190.7 
964.3 22832. 1 

960.8 13180.2 
960.5 13844.9 

961 14593 . 2 
963. 1 15384 . 5 
960.9 16210.7 
961. 2 16941. 4 
961. 5 17706. 7 
964 . 3 18096. 3 
956 . 6 18441.5 
956 . 9 18707 

952 19279.5 
959 19739. 3 

954 . 8 20199 
956 . 3 20554.9 
949 .7 21011. 3 
953.1 21433.7 
959.7 21975.8 
962 .9 22353. 1 
963.4 22981.6 

962. 1 
960.6 
960 . 9 
962 .1 
961.2 
961.7 
962.1 
964 . 8 
961.3 
951.3 
954 . 1 
95 4. 2 

956 
954.5 

946 
954.9 
962.2 
963.4 
963.4 

Manning ' s n val ues num= 
Sta n val Sta n va l Sta n val Sta n val Sta n val 

******************************************************************************** 
12659. 2 . 025 17706.7 .065 18096 .3 .065 19660.9 . 032 20554 . 9 . 037 

21355 . 025 21528.5 .025 

Bank sm0~~6~ 2 1~~t~ Lengt hs : Left Channe l Right Coeff Cont r . Ex pan. 
505 489.63 495 .1 . 3 

Ineffecti ve Flow num= 
Sta L Sta R Elev Permanent 

12659.2 18096.3 966 F 
22098 23246 966 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*********************************************************************************************** 
• E.G. El ev (ft) 962.46 * El ement Left OB * Chan ne l * Rit62~B • 
• vel Head (ft) 0. 59 * wt . n-val . 0.040 
* W. S. El ev (ft) 961. 87 * Reach Le n. (ft) 505.00 489.63 495.00 
* Cri t w. s. (ft) 958.21 • Flow Area (sq ft ) *25898.28 759.85 
* E.G. Sl ope (ft/ft) •o. oo1s26 * Ar ea (sq ft) • 3860.96 *25898 . 28 766.25 
• Q Total (cfs) *164000 . 00 • Fl ow (cfs) *161174 . 80 • 2825.19 
* To~ Width (ft) • 8308.19 * Top Wi dt h (ft) • 4446.92 • 34 15. 69 445. 58 

ve Total (ft/s) 6.15 • Avg. vel . (ft/s) 6 . 22 3. 72 
* Max Chl Dpth (ft) 15 .87 • Hydr . Depth (ft) 7 . 58 1. 77 
• Conv. Tot a 1 (cfs) *3838417 . 0 • Conv. (cf s) *3772294 .0 • 66123.6 
* Lengt h wtd. (ft) 489.70 • Wetted Per. (ft) * 3420 . 11 . 428.91 . 
* Min Ch El (ft) 946.00 • Shea r ( lb/sq ft) . 0 . 86 0.20 
• Al pha 1.01 • St ream Powe r ( lb/ ft s) • 5 . 37 0. 75 
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valid , 

valid, 



• 

• 

• 

Dup 1 i cateEffective 
• Frctn Loss (ft) 0 . 78 * Cum Vo 1 ume (ac re-ft) • 3620.14 • 7304 . 25 916. 27 
* C & E LOSS (ft) 0.02 *Cum SA (acres) 907.28 818.87 500 . 95 
* * * * * * * * * * * * * * * * ** * * * * * * *. * * * * * * * * * * *** * * * * * ** * ** * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * 
wa rning : Di vi ded flow compu ted for t hi s cross-secti on. 
Warning : Th e cross-secti on e nd poin ts had to be exte nded vertica ll y for t he computed wate r s urface . 
Note: Mul ti pl.e c ri t i cal dept hs were fo und at th i s l ocat i on . The c rit i cal depth wi t h t he l owest , val id , 

wate r s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * 
• E.G. El ev (ft) 962.58 * El ement Left OB * Channe l * Right OB • 
* vel Head (ft) 0.60 * Wt . n-val. 0.040 
• w.s. El ev (ft) 961.98 • Reach Len. (ft ) 505.00 • 489 . 63 495.00 
• Crit w.s. (ft) 958.21 • Flow Ar ea (sq ft) *26277.29 • 
* E.G. Slope (ft/ft) *0 . 001807 *Area (sq ft) *26277 .29 
• Q Total (cfs) *164000 . 00 • Flow (cfs) *164000.00 
*Top Width (ft) * 3415 . 69 * Top Widt h (ft) * 34 15.69 

vel Total (ft/s) 6.24 * Avg. vel . (ft /s) 6.24 
*Max Chl Dp th (ft) 15.98 * Hydr. Dept h ( ft ) 7.69 
• Conv. Total (cfs) *3858296.0 • Conv. (cfs) *3858296.0 
* Length wtd. (ft) • 489.63 • Wetted Per. (ft) * 3421.90 • 
• Min Ch El (ft) 946 . 00 • shear (lb/sq ft) 0.87 
*Alpha 1.00 • Stream Power Cl b/ft s) • 5.41 • 
• Frctn Loss (ft) 0.76 • Cum vol ume (acre- ft ) 290.25 * 7671.43 30.85 
• C & E Loss (ft) • 0.03 • Cum SA (ac r es) 43.55 819 . 17 5.87 
* * * ** * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ... * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * 

Note: Mul t i pl e c riti cal depths we re f ound at t hi s l ocation . The cri t i ca l de pt h wi t h t he l owest, vali d , 
wate r su rface was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
oescri pt i on : 201.62 

RS: 201.62 

Left Cha nnel Bank Stati on I nte rpol ated 
Stat i on El evation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
* * * ** ** * * * * * * * * * * * * * * *** * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * ** ** * * * ** * * * 

12723.6 960.1 12862.6 
13267.4 959 13436.1 
14075 . 1 960.4 14269. 1 
1484 5. 4 961.8 15072 . 7 
15676.2 961 15821 
16491. 6 961.1 1663 0 .4 
17197.5 958.5 17331.6 
17788. 7 963. 5 17792 . 9 
18233.5962. 1533 18253 . 2 
18864 . 3 951.9 18956.1 
19237.7 952.1 19435.3 
19677.3 954 . 6 19737 . 2 
20213.3 953.8 20358.7 
20619.5 953.2 20653.6 
20962. 2 949.9 20990.6 

21351 951.4 21457 . 3 
21824 959.8 21964.5 

22197.1 961. 9 22233.4 
22491.4 963 . 3 22714.7 
23268.1 960 . 6 23318.4 

960.3 13017. 9 
959.9 13621. 5 
960.4 14410.3 

961 15207.9 
960 .6 15995 . 5 
960 .7 16799. 9 
959.3 17350. 4 
962. 2 17963. 6 
953. 1 18417.5 
956.6 19045 . 2 
953 . 3 19483 
953.8 19772.7 
952.9 20472.9 
948.7 20723.6 
945 . 6 21150.5 
955 . 6 21477.5 
960.6 22074.2 
963.7 22249 . 4 
962.8 22775.6 
961.5 

Manning I s n Val ues num= 9 

960 .4 13156 .4 
960.4 13766.2 
960 . 9 145 42 . 3 
961.9 153 44 . 9 
960 .4 16157 . 9 
960 . 5 16987 .6 
962 . 3 17555 
963 . 3 18107 
953.4 18563 . 5 
956 . 9 19129 . 4 
951.6 19522 
949.2 19918. 1 

952 20509 . 2 
953 . 3 20794 . 2 
945 . 9 21165 . 2 
960.2 21514 . 2 

961 22085 
962.1 22301 
962.8 22945. 1 

960.4 13253.3 
960 . 5 13909 . 8 
960.9 14677.4 
961.6 15510.2 
960 . 8 16296 
960 .1 17022.4 
961.1 17693.7 
962. 8 18229 . 7 
953.4 18723 . 5 
952 .1 19159. 3 
953.4 19577 
949.3 20064.6 

950 20584 . 5 
955.3 20904 . 8 
946.9 21199.1 
959.4 21654.6 
959.8 22090. 5 
963.2 22456.6 
962.7 23131. 5 

961. 5 
960.4 

961 
961. 6 
961.1 

962 
961. 5 
963 . 9 
952 . 3 
954.5 
948.8 
953.2 
955.3 
954 . 6 
955.3 
959.9 
961. 3 
963.4 
962.5 

St a n val Sta n Val Sta n Val Sta n val Sta n va l 
* * * ** * * * * ** * * * * * * * * * * * ** * * * * * * * * ** * ** *"'"' * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * 

12723.6 .025 16799.9 . 15 17197.5 . 025 17792 . 9 . 065 18229. 7 .065 
19577 . 032 20509 .2 .037 2135 1 . 025 21477 . 5 .025 

Bank Stid3f~ 21:~1~~ Le ngths: Left Channe l Ri ~~6 Coeff Cont r. Expan. 
485 486.48 . 1 . 3 

I neff ecti ve Fl ow num= 
Sta L Sta R El ev Pe rmanent 

12723.6 18229 . 7 965 F 
22233.4 23318.4 963.9 F 

CROSS SECTION OUTPUT Profi 1 e #PF#l 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *"' * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * ** * * ** * * * * * : e,;r- H!~~v (~g) 96u~ : ~~em~~~al. Left OB * cgao~il : Ri t62~B * 
• w.s. El ev (ft ) 961.15 • Reach Len. (ft) 485.00 • 486.48 510 . 00 
• Crit w. s. (ft) 956.72 • Fl ow Area (sq ft) *28110 . 98 662.38 
• E.G. Sl ope (ft/ft) *0.001385 • Area (sq ft) • 2551. 77 *28110. 98 681. 56 
• Q Total (cfs) *164000.00 • Flow (cfs ) *162456 . 50 * 1543.48 
• Top wi dt h (ft) • 7614 . 80 • Top width (ft) • 3690 . 53 * 3241. 81 • 682. 45 

Vel Total (ft/s) 5.70 • Avg. vel . (ft/s) 5.78 2.33 
* Max Ch l Dpth (ft) 15.55 * Hyd r . Dept h (ft ) 8.67 1.08 
* Conv. Total (cf s ) *4406350 .0 * Conv. (cfs) *4364879.0 * 41470 .3 
• Lengt h Wtd. (ft) * 486 . 98 * Wetted Per . (ft ) • 324 7. 77 612 . 70 
* Mi n Ch El (ft) 945 . 60 *Shear ( l b/sq ft ) 0 .75 0. 09 
• Alpha 1.02 • Stream Powe r ( lb/ft s) * 4 .33 0.22 
* Fr ctn Loss (ft) 0.78 • Cum Vo lume (ac re- f t) • 3582.97 * 7000 . 71 908. 04 
* C & E LOSS (ft) 0.02 *Cum SA (ac r es) 860 .11 * 781.46 494.54 
* * * * * * * * * * * * * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * 

Wa rni ng: Divi ded f l ow compu ted for t his cross -section . 

~~~~~ ng: ~~i t~~~~s~~i~~~~l d~~t~~i :~~e hf~u ~~ ~~ ~~~~n~~~a~i~~~ ca ~~~ ~~~ t~~~ l c~:g~~e~i ~~ti~e sl~!~~i: valid I 
water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
* * * *** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * ** * * * * ** * * * * * * * * * * * * * * * * * ** * * * * * * 
* E.G. El ev (ft) 
* ve l Head (ft) 

961. 80 • El ement 
0. 51 * Wt. n-val . 

Left OB * Cha nnel * Ri ght OB * 
• 0.041 • 
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Oup 1 i ca teEffec t i ve 
• w. s . Elev (ft) 961.28 • Reach Len. (ft) • 485.00 • 486.48 510.00 
• Crit w. s . (ft) 956.72 • Flow Area (sq ft) *28552.62 
• E.G. Sl ope (ft/ft) *0 . 001343 • Area (sq ft) *28552.62 
• Q Tota l (cfs) *164000.00 • Flow (cfs) *164000.00 
• Tvoep wT

0
idtta hl ((fftt/)s) • 3241 . 81 • Top width (ft) • 3241.81 • 

1 5 . 74 • AVg. vel. (ft/s) 5 .74 • 
* Max Chl Dpt h (ft) 15 . 68 * Hydr . Depth (ft) 8.81 * 
• Conv. Total (cfs) *4475808 . 0 • Conv . (cfs) *4475808.0 
• Lengt h Wtd. (ft) 486 . 48 • Wetted Per. (ft) • 3248 . 99 • 
• Min Ch El (ft) 945.60 • Shear (lb/sq ft) 0.74 
• Alpha 1.00 • Stream Power (lb/ ft s ) • 4 . 23 
• Frctn Loss (ft) 0.77 *Cum vol ume (ac re - ft) 290 .25 • 7363 . 28 30.85 
* C & E LOSS (ft) 0.01 *Cum SA (acres) 43 . 55 781. 75 5. 87 
******** *************************** ************************************************************ 

Note: Multiple criti ca l depths we re fo und a t this locat i on. The crit ical de pth with t he lowest, val id, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc ription : 201. 52 

RS: 201. 52 

Left Channe 1 Bank Station Interpo 1 a t ed 
Station Elevat i on Data num= 97 

Sta El ev Sta El ev Sta Elev Sta Elev Sta Elev 
*********************"'* ****************************** * * 1dr * *****1t************* *** 

12786 . 6 960 . 2 12939.6 960.1 13099 960 . 113244.9 960. 2 13300 . 5 962 . 8 
13357.3 959.7 13501.3 960.4 13678.7 959 . 8 13830.9 960 14035. 1 959 . 9 
14185.2 959.4 14386.6 959.8 14 539 959 . 6 14 722.7 959. 3 14894.1 959 . 5 
15114.2 959 . 2 15254.5 962. 1 15427 . 2 959. 8 15 592. 7 959.9 15779.1 959.7 
15959. 1 959 . 6 16138.8 959.3 16313. 2 960.4 16492 .7 958 . 5 16665 . 8 959 
16834.1 958 17009.5 957.5 17081. 3 959 . 5 17261. 7 956 17408 . 3 957 . 9 

17566 960 17731.1 959.6 17842.3 960 . 3 17845.2 962 . 917943 . 73961 . 3971 
18009. 1 960.4 18087.6 959.9 18104. 5 954 18264.9 951. 7 18427 . 6 949. 5 
18577.1 948 . 4 18651.6 946.4 18699.1 952.7 18753.8 949 18784 .8 949 .1 
18848.6 953 .1 18893.8 954 18925.3 958 19065.9 958 . 5 19153 954 . 3 
19223.7 956 . 3 19377 949.719404. 1 948 . 6 19480.7 949 . 5 19540.9 947.7 
19607.6 951. 7 19748 954.6 19781. 1 954.1 19818.6 949.6 19876.6 948. 4 

19936 956.7 20100. 5 954.2 2024 4 95 2 . 7 20403. 3 950.4 20550.4 948.2 
20608.4 948 20715.6 953.3 20891.6 948 . 2 20923.4 941.8 20972.4 940.9 
20990.6 945.3 21048.3 948 21178 947.3 21216.5 954.8 21254.9 957 
21391.4 958 . 4 21554.4 958 21596.8 958.1 21777 . 9 958.2 21934 . 4 958. 6 
21995.7 958. 3 22 004. 2 960. 1 22 157.3 959.4 222 12.5 961.1 222 18.9 959.2 
22225 .8 961.6 22299.7 963. 1 22311.3 960 . 4 22338.4 962.5 22478.8 962.4 
22674.4 962.5 22848 .1 961.1 22905.9 961.6 23058.8 963.2 23 081. 5 963.2 
23263.4 961.3 23370 959.8 

Manni ng' s n va 1 ues num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

************************1t***************** ** ********* *************************** 
12786.6 .025 17009.5 .15 17261.7 .025 17845.2 . 15 19480.7 .032 

20244 .037 21391.4 .025 

Bank Sta: Left Right Lengths: Left Cha nne l Right Coeff Contr . Expan . 
17943.73 21391.4 495 492.06 495 . 1 . 3 

Ineffec tive Fl ow num= 
Sta L Sta R El ev Pe r manent 

12786 . 6 17845.2 963.2 F 
222 12 . 5 23370 963.2 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
************************************************ ************ *********************************** 
* E. G. El ev (ft) 960.87 • El ement Left OB • Channel • Right OB • 
* vel Head ( ft ) 0 . 46 • Wt. n-va l. 0 . 049 0 . 025 
• w. s. El ev (ft) 960.41 • Reach Le n. (ft) 495.00 • 492 . 06 495 . 00 
• Crit w. s . (ft) 955.39 • Fl ow Area (sq ft) *28831 . 95 • 1431. 09 
• E.G. Sl ope (ft/ft) *0.001854 • Area ( s q ft) • 4789.06 *2 8831 . 95 • 1448.82 
• Q Total (cf s) *164000 . 00 *. Flow (cfs) *158597.90 * 5402.08 
• Top width (ft) • 8984.51 • Top width ( f t) • 475 2 . 04 • 3382.87 • 849 . 60 

vel Total (ft/s) 5. 42 * Avg. vel . (ft/s ) 5.50 3.77 
*Max Chl Dpth (ft ) 19 .51 * Hydr. Depth (ft) 8 . 52 1.79 
• Conv. Total (cfs) *3808935 .0 • Conv. (cfs) *3683471. 0 *125464.6 
• Le ngth wtd. (ft) 492.14 • wetted Per. (ft) • 3388 . 49 798.86 • 
• Min Ch El (ft ) 940.90 *Shea r (lb/sq ft) 0.98 0.21 • 
*Alpha 1.01 • St r eam Power Clb/ ft s ) * 5. 42 0.78 
* Fr ctn Loss (ft) 0.85 • Cum volume (ac re-ft) * 3542 . 10 • 6682.74 895.57 
* C & E LOSS (ft) 0.01 *Cum SA (acres) 813 . 11 * 744. 46 * 485 .5 8 
***'*** * ******************************************** ***********************************11*11* ***1111 

warni ng: Divided flow computed for thi s cross-section. 
warning: The c ross-section end po ints had to be extended ve rt i call y for t he comput.ed water s urface. 
Note: Multip l e critical depth s were fou nd at thi s l ocation . The c rit i cal depth with t he l owest , valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
****11************************************************************************* * **************** 
* E.G. El ev (ft) 961.02 * El ement Left OB * Cha nne l . Right OB * 
• ve l Head (ft) 0 . 49 * Wt. n- val. 0 . 049 
* w. s . El ev (ft) 960 . 53 * Reach Le n . (ft) 495.00 . 492.06 495.00 
* Crit W. S. (ft) 955 . 39 • Fl ow Area (sq ft) *29242. 62 
* E.G. Slope (ft/ ft) *0 . 001898 • Area ( s q ft) *29242. 62 
• Q Total (cfs) *164000.00 • Flow (cf s) *164000.00 

• ~~~ ~~~~~ ~ms) 
. 3382.85 • Top widt h (ft) • 3382 .85 

5.61 • Avg. ve l . (ft/s) 5.61 . 
* Max Chl Dpth (ft) 19 .63 • Hydr. Depth (ft) 8. 64 * 
• Conv. Total (cfs) *376414 3 . 0 * Conv. (cfs) *376414 3.0 
• Le ngth wtd . (ft) 492 .06 * wett ed Per. (ft) • 3390 . 73 . 
* Mi n Ch El (ft) 940.90 * Shea r (lb/sq ft) 1.02 
• Alpha 1.00 * St ream Power (lb/ ft s) • 5 . 73 
* Frctn LOSS (ft) 0 . 86 * Cum vol ume (acre-ft) 290 .25 * 7040 . 55 30 . 85 
* C & E LOSS (ft) 0.01 * Cum SA (acres) 43.55 744.76 5. 87 
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• 

• 

• 

Dup 1 i cateEffecti ve 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * *** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * 

Note: Multiple cri tica l depths were found at t hi s location. The critical de pth with the lowest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 201.43 

INPLJT 
Description: 201.43 

Left Channe l Bank Stat i on Interpolated 
Station Elevation Data num= 97 

Sta Elev Sta El ev Sta Elev Sta El ev Sta Elev 
*********************•********************************************************** 
12790.4 
13574.8 

14260 
15008 . 5 
15799 . 1 
16478.5 
17202.1 
17853. 5 
18066.9 
18738.8 
19253.6 
19671.9 
19996.8 
20689.8 
20976.3 
21271.5 
21676.7 
22322.3 
22648. 5 
23341.9 

959.2 12931.7 
960.1 13719.2 
960.7 14418 . 2 
959 . 1 15194 . 6 
959.9 15827.9 
958.1 16617.9 
956.4 17374.3 
961.9 17859.2 
952 . 8 18179.7 
948.8 18799.8 
950.7 19403.4 
955 . 8 19712.9 
955 . 1 20141.7 
947.9 20719.5 
941.3 21080.6 
950.5 21342.1 
958. 3 21814 . 1 
960.9 22328.9 
961.2 22787 
960 . 2 23387.4 

959.4 13106.1 
960 13863.6 

961.9 14556.8 
958.6 15331.7 
961. 5 15973.4 

958 16780.3 
959 17594 . 2 

959 . 6 18001.4 
952 . 8 18317 
954 . 8 18924. 3 

947 19416.1 
955.8 19744 . 1 
954.2 20303 . 2 
943.8 20747 . 5 
942.7 21100.4 
957.5 21353.3 
958.7 21883 
958.7 22340 
960.2 22945.6 
958.8 

959. 5 13261.9 959.6 13426.6 
960.3 14015.4 959.4 14162 . 1 
961.4 14697. 8 960.6 14846 . 1 
959.1 15511 . 6 959.4 15657 . 5 
960. 8 16110 . 8 960. 5 162 54 . 2 
959.8 16924.1 959. 3 17061.9 
959.4 17734 959.4 17844.3 
960.7 18014 . 9960.4907 18053 
950.6 18459.7 949.9 18597.4 

958 19076.8 958 . 9 19195. 5 
948 . 3 19450.8 947.6 19528.4 
948.3 19847 . 5 947.6 19851.7 
954.8 20474 . 6 951.5 20649 
947.5 20911 . 6 947 20951.8 
945.1 21136.4 946.2 21179.1 
959.8 21363. 1 957 . 2 21516.4 
958.4 22035.4 957 . 9 22182.8 
962.3 22362.8 960 . 4 22606.3 
960.3 23094.6 961.1 23289.3 

960.3 
960.1 
959.1 
959.5 
959.9 

956 
960.3 
959 . 9 
947 . 5 
956.6 
954.4 
953.1 
946.3 
947.8 
944.6 
957.7 
959.4 
961.2 

961 

Manning's n values num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

****** ********** ** ****** ** ** **** ** ** **** ****** ** *** ** ******************* ** ***** * 
12790.4 . 043 15827.9 . 065 17202.1 . 025 17853. 5 . 15 19253.6 .032 

20649 . 037 21342.1 . 025 

Bank st~soi~f~ 2 1~l2hi Lengths: Left Channel Ri~g~ Coeff Contr. Ex pan. 
555 519 . 88 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

12790.4 18000 962.3 F 
22322.3 23387.4 962.3 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
1: * 1: 1<1: * 1: * * ** * * * * 1:1: * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * 1r * * * * * * * * * * * * * 1r * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * 
: ~~~· H~~~v (m) 968:n : ~~em~~~al. Left OB * C3ao~~l * Rit62~B * 
• W. S . Elev (ft) 959.46 • Reach Len . (ft) 555 .00 • 519 . 88 505.00 
• Crit w.s . (ft) 954.87 • Fl ow Area (sq ft) *26895.29 • 1076.51 • 
• E.G. s l ope (ft/ft) •o. 001619 • Area (sq ft) • 1820 . 20 *26895. 29 • 1085 . 40 
• Q Total (cfs) *164000.00 • Flow (cfs) *160971.10 • 3028.85 
• Top wi dth (ft) • 6526.99 • Top width (ft) • 2369.07 • 3288.24 869.68 

vel Total (ft/s) 5.86 • Avg. ve l . (ft/s) 5.99 • 2.81 
* Max Ch l Dpth (ft) 18 . 16 * Hyd r . Depth (ft) 8 . 18 * 1.28 
• Conv . Total (cfs) *4076199.0 • Conv. (cfs) *4000917.0 • 75281.8 
• Length Wtd. (ft) 519.63 • Wetted Pe r. (ft) • 3296.86 • 844.04 • 
• MinCh El (ft) 941.30 • Shear (lb/sq ft) 0.82 0.13 
*Alpha 1.03 • Stream Power (l b/ft s) • 4.93 0. 36 
• Frctn Loss (ft) 0.94 • Cum vol ume (acre-ft) • 3504.55 • 6367.99 881.17 
* C & E LOSS (ft) 0.01 *Cum SA (acres) 772.65 706.78 475 . 81 
* * * * * * * * * * * * * * * * * * 1r * * * * * * * * * * * * * * * * * * * 1r * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 1: * * * * 1: * ** * * * * * ** * * 1: * * 

warni ng: Divi ded flow computed fo r this c ross-secti on. 

~~~~~ ng: ~~i t~~1~5 ~~~~~~~l d~~t~~i ~~~e hf~u~d ~~ ~~~~n~~~a~~~~~ ca ~~~ ~~it~~~ 1 cd:g~~e~i ~ht~he 5 1~~~~~: va 1 i d, 
water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
****1:****************************************'************************************************** 
• E.G. Elev (ft) 960.15 • Element Left 08 • Chan ne l • Right 08 • 
• vel Head (ft) 0.56 • Wt. n- val . 0 .042 
• w.s . Elev (ft) 959.60 • Reach Len. (ft) 555.00 • 519.88 505 00 
• Crit w. s . (ft) 954 . 87 • Flow Area (sq ft) *27334 . 01 
*E.G. Slope (ft/ft) *0.001604 *Area (sq ft) *27334 . 01 * 
• Q Total (cfs) *164000.00 • Flow (cfs) *164000 . 00 

• 0~~ *~~~~ ~ms) • 328~ : 66 : !~~-w~~~h ~~~~s) • 328~:66 • 
* Max Chl Dpth (ft) 18.30 * Hydr. Depth (ft) 8 . 31 * 
• Conv. Total (cfs) *4094692 . 0 • Conv . (cfs) *4094692.0 
• Lengt h wtd . (ft) 519 . 88 • Wetted Per. (ft) • 3299.09 
• Min Ch El (ft) 941.30 • Shear ( l b/sq ft) 0. 83 
• Alpha 1.00 • St ream Power (lb/ft s) • 4.98 
• Frctn Loss (ft) 0.92 • c um volume (acre-ft) 290.25 • 6721.00 30 . 85 
* C & E LOSS (ft) 0.01 *Cum SA (acres) 43.55 707.08 5 . 87 
****************************************1:*1:************1:******************************** ** ***** 

Note: Mu l tiple critical depths were found at thi s l ocation. The critical depth with the l owest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description: 201. 33 

RS : 201.33 
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Dup 1 i cateEffective 

Left ChannelBank Station Interpolated 
Station Elevation Data num= 97 

Sta El ev Sta Elev Sta Elev Sta Elev Sta El ev 
******************************************************************************** 

12785.7 957 . 8 12951.9 958.1 13134 . 4 958.1 13293. 5 958.1 13493 . 4 958.4 
13649.5 958.9 13744 .1 960.9 13758 . 6 959.4 13925.5 959 14085 . 7 958.6 
14255 . 8 961. 3 14420.6 961.4 14 593.6 961.2 14794.8 960.7 14992.6 959.3 

15164 957.6 15345.7 958.5 15520.6 959. 3 15694 . 3 959 . 9 15854.4 959.9 
16014.9 960.3 16184.1 960.4 16362.7 960.3 16517 . 9 960 . 6 16680.1 958.6 
16837.4 958.7 16937 956.7 17109.2 956.2 17266 .3 958.7 17288.5 957.8 
17465.9 959.2 17667 . 7 959 17831.2 959.5 17862 961.6 17929. 5 961.8 
17948.2 960.418049. 52959. 5026 18072.4 959.3 18086.6 953 18242.2 954.4 
18398. 7 954.5 18556.7 954 . 3 18607.2 952. 5 18626.2 948.5 18634 .2 950 
18715.7 949.6 18791 954 . 8 18874.7 955.9 18937 .2 954.7 18984.3 948 
19116.8 949 . 1 19140 . 9 943 19269.7 945 . 9 19315 948.3 19489.9 950.7 
19565 .6 952 . 4 195 88 . 8 955 . 2 19608 . 2 948.1 19752.9 948 19806.6 953 
19969.5 952.2 20134 . 6 953.3 20171.4 952.2 20226.7 95 5. 4 20293.9 954.2 
20341.3 955.5 20424 . 9 951. 7 20512. 5 950.6 20548 . 8 944 . 7 20652.6 950 
20769 . 7 946.7 20843.2 955 21006.1 948.3 21057 . 8 946.6 21076 . 8 943.6 
21236 . 1 944.8 21304.1 946.3 21310.7 945 21357 957.5 21381.8 958.1 
21545.7 957.7 21548.3 957.8 21799.8 956.8 21810.6 956.8 22056 . 9 957.1 
22 107.8 957.3 22115 958.6 22356.1 957 . 9 22513.8 959.5 22624 . 6 962.2 
22794.7 960.7 22966.1 961 23037.1 962 . 1 23192.4 961.3 23366 .6 961. 5 
23397.6 960.4 23444 960.7 

Manning's n va 1 ues num= 
Sta n val Sta n val Sta n val Sta n Val Sta n val 

*******************************1<**1<*'******************************************** 
12785 . 7 . 043 15854 . 4 . 065 17266. 3 .025 17929.5 .15 19116.8 .032 

19315 . 037 21381.8 . 025 

Bank Sta : Left Right Lengths: Left Channel Rim Coeff Contr. Ex pan . 
18049 . 52 21381.8 515 514 . 62 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

12785.7 17929 . 5 962.2 F 
22624.6 23444 962 . 2 F 

CROSS SECTION OUTPUT Profile #PF#1 
*************1<***********11-********************************************************************* 
: e~~ · H!~~v(~g) 956:~~ : ~iem~~~al . Left OB * cgaQ~~l * Rit62~s * 
• w.s. Elev (ft) 958.44 * Reach Len. (ft) 515.00 514.62 515.00 
• Crit w. s . (ft) 954 . 88 • Flow Area (sq ft) *25245 . 53 889 . 59 
• E.G. slope (ft/ft) *0.002024 • Area (sq ft) 944.14 *25245 . 53 889.59 
• Q Total (cfs) *164000.00 • Flow (cfs) *161537.10 • 2462.93 

• 0~~ ~~~~~ ~~~~s) • 574~ H : !~g_w~~~h ~~~~s) • 1467 85 • 330~:!8 96~:~j 
* Max Chl Dpth (ft) 15 . 44 * Hydr. Depth (ft) 7.63 0.92 
• Conv. Total (cfs) *3645795 . 0 • Conv . (cfs) *3591043.0 • 54752.0 
• Length wtd . (ft) 514.63 • wetted Per . (ft) • 3316.01 970.05 
• MinCh El (ft) 943.00 • Shear (lb/sq ft) 0.96 0.12 
• Alpha 1.03 • Stream Power (lb/ft s) • 6.15 0.32 
• Frctn Loss (ft) l. 00 • Cum volume (acre - ft) • 3486 . 94 • 6056.85 869. 72 
* C & E LOSS (ft) 0.01 *Cum SA (acres) 748 . 21 * 667.42 465. 14 
**********************************1<************************************************************ 
warning: 
warning: 
warning: 

Note: 

Divided flow computed for this cross-section. 
The cross-section end points had to be extended vertically for the computed water s urface. 
The energy loss was greater than 1.0 ft (0 . 3 m) . between the current and previous cross 
section. Thi s may ind i cate the need for additional cross sect ions. 
Mu l tiple critical dept hs were found at this location. The cri ti cal depth wi t.h the lowest , 
water surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
********************************************************************** *** ********************** 
• E. G. Elev (ft) 959 . 23 • Element Left OB • Channel • Right OB • 
• vel He ad (ft) 0.63 • wt. n- val. 0.042 
• w.s. Elev (ft) 958.60 • Reach Len. (ft) 515.00 • 514.62 515.00 
• Crit W. S. (ft) 954.88 • Flow Area (sq ft) *25785 . 53 
• E.G. Sl ope (ft/ft) *0.001959 • Area ( s q ft) *25785 . 53 
• Q Total (cfs) *164000.00 • Flow (cfs) *164000.00 

• 0~~ ~~~~~ ~ms) • 
330~ : ~~ : !~g_w~~f~ ~ms) : 

330U~ 
*Max Chl Dpt h (ft) 15.60 * Hydr . Depth (ft) 7.80 * 
• Conv. Total (cfs) *3705386 . 0 • Conv . (cfs) *3705386.0 
• Length wtd. (ft) • 514.62 • Wetted Per. (ft) • 3316.67 • 
• MinCh El (ft) 943.00 • Shear (lb/sq ft) 0.95 
• Alpha 1.00 • St ream Power Clb/ft s) • 6.05 
• Frctn Loss (ft) 0.96 • cum volume (acre - ft) 290.25 • 6404.02 30.85 
* C & E LOS S (ft) 0.01 *Cum SA (acres) 43.55 667.72 5.87 
**************************************************1<******************************************** 

valid, 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPlJT 
oescri pti on : 201. 24 

Left Channel Bank St at ion 
Station Elevation Data 

Sta Elev Sta 

RS: 201.24 

Interpo 1 a t e d 
num= 97 

Elev Sta Elev Sta Elev St a Elev 
**************1<***************************************************************** 

12806 955.8 12962.7 956 . 3 13145.6 957 . 3 13331.4 956.5 13517.2 956 . 2 
13697.1 95 7. 3 1385 5. 5 957 . 4 14010.3 957 14164.7 956.7 14318.4 958 . 2 

14482 958.5 14660 956 . 8 14688.4 957 . 7 14821.8 955.2 14989 957 . 8 
15156 956.9 15324.8 957 . 6 15476.8 959 15632 . 7 959.6 15787 959 . 8 

15939.5 959 16132.2 958 . 4 16296.2 957.9 16464 . 6 957.9 16632.1 958.1 
16801.9 956.7 16986.8 954 . 6 17117.8 954. 3 17180.2 958.7 17353.5 957 . 6 
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• 

• 

• 

17566. 1 
18084 .6 
18769 . 1 
19190.4 
19709 . 9 
20272. 4 
20901.9 

21477 
2174 2 .9 
22660.5 
23535.3 
23745. 1 
24523 . 2 
2544 9 . 6 

957.4 17719 . 1 
951.9 18123.2 
951. 5 18834.7 
949.6 19365.4 

951 19861.9 
956.3 20322 . 3 
952.6 21060.4 
945. 1 21515.7 
955.8 21840.8 
959.5 22837.1 
958 . 6 23693 . 7 
960 . 6 23895.9 

960 24683.9 
962.7 25490 

957.9 17947.6 
954.4 18273 .7 
946.6 18852.7 
949.8 19479 .4 
951.5 20036.3 
953 . 3 20397.8 
95 3.1 21108.8 
945.4 21547.4 
955.8 22073.6 
960 . 3 23006 
960.2 23701.8 
959.5 24055.3 
959.1 24867.9 
964.7 

957.8 18063 . 5 
954.7 18463 . 7 
947 . 7 18957 
950.7 19501. 5 
950.6 20116.5 
952.3 205 34.1 
948.4 2114 3.3 
956.4 21570 
956.2 22315 . 2 
960.7 23189 
958.7 23728.6 
959.7 24212 
960 . 4 25044 . 2 

Dup l i cateEffect i ve 
959.918067 . 36958.4367 
954 . 1 18640 .4 954.1 
944.8 19101. 5 944 . 9 
945.5 19659.5 947.2 

953 20174.4 956.4 
946.8 20728.3 949.3 
943. 1 21322 .6 943 
957 . 6 21573 . 6 955 . 3 
956.6 224 74.6 957 . 8 
960.3 23372.7 959 . 3 
959.3 23733.9 957.9 

959 24364.3 958.6 
960 . 6 25240.9 961.6 

Manning' s n va 1 ues num= 
Sta n val St a n Val Sta n val Sta n val Sta n val 

* * * ** 1r * * * * * * * * * * * * * * * * * * * 1lt * * * ** * * * * * * ** * * * ** * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * 
12806 . 043 16132.2 . 065 17180.2 .025 17947.6 . 15 18063.5 .15 
18957 .037 19659.5 . 032 20174.4 .037 21570 .025 

Bank Sta : Left nm Lengths: Left Channe l Right Coeff Contr. Expan . 
18067.36 485 488.56 490 .1 . 3 

Ineffecti ve Flow num::: 
Sta L Sta R Elev Permane nt 
12806 18063 . 5 964.7 F 
23006 25490 964.7 F 

CROSS SECTION OUTPtJT Profi l e #PF#1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * ** * * * ** * * * * * 
: ~;.y·H~~dvcfiF 95~ : ~~ : ~~~m~~~al . Left os • cga0~6l : Rit62~B • 
* w. s. Elev (ft) 957.46 • Reach Len. (ft) 485 . 00 * 488.56 490.00 * 
* Crit w. s. (ft) 953 . 61 * Flow Area (sq ft) *25746.25 * 1138.86 
• E.G. s lope (ft/ft) *0.0018 52 • Area (sq f t) • 2208. 10 *25746.25 • 1138.86 
• Q Total (cfs) *164000 . 00 • Fl ow (cfs) *160488 . 90 * 3511.11 * 
* Tvoep WT

0
idt tahl ((fftt)/s) • 6935.04 • Top Width (ft) * 2577.63 • 3497 . 54 • 859.88 • 

l • 6.10 * Avg . Vel . (ft/s) 6 . 23 3. 08 
* Max Chl Dpth (ft) 14.46 * Hydr . Depth (ft ) 7. 36 * 1. 32 
• Conv . Total ( cfs) *3811227.0 • Conv. (cfs) *3729632 . 0 • 81595.2 
• Lengt h wtd. (ft) 488. 58 *Wetted Per. (ft) • 3502. 73 860.52 * 
• Min Ch El (ft) 943.00 * Shea r ( lb/sq ft) 0.85 0 . 15 
• Alpha 1.03 • Stream Power (lb/ ft s) * 5.30 • 0 . 47 
* Frctn Loss (ft) 0 . 68 *Cum volume (ac re- ft) • 3468.30 * 5755.64 * 857.73 
* C & E LOSS (ft) * 0.05 *Cum SA (acres) 724.29 * 627 . 23 454.33 
****************************-1t****************** *****************************'l1<*************'***** 
warn ing : oi vi ded flow comput ed for thi s cross -section. 
warning : The c ross-section end point s had to be extended verticall y for the computed water s urface . 
Note: Mul tiple c ritica l dept hs were found at th i s l ocati on. The cri tical dept h with t he lowes t, val id, 

water s urface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
""* * ** * * * * * * * * * * ""** 1!: * * * * * * * * * * ** * * * * * * ** * * * * * * * * * * ** * * * * * * ""* * * * * * * ""* * ** * * * * * ** * * * *"" * * * * ** * * * * * * * 
* E.G . Elev (ft) 958 . 26 * Element Left OB * channe l * Right OB • 
• vel Head (ft) 0.60 * Wt. n-val. 0 . 040 * 
• w.s. Elev (ft) 957.66 *Reach Le n. (ft) 485.00 • 488.56 490.00 
* Cr it w.s. (ft) 953.61 * Flow Area (sq ft) *26420.07 • 
* E.G . Sl ope (ft/ft) *0.001790 • Area (sq ft) *26420 .07 
* Q Tota l (cfs) *164000 . 00 * Flow (cfs) *164000 . 00 

. ~~~ ~~~i~ m~s> • 
350~:~i : !e~. w~~f~ ~~ns) • 

350Ui . 
* Max Ch l Dpth ( ft) 14.66 * Hydr. Depth (ft:) 7 .5 5 * 
• Conv. Tota l (cfs) *3876386 .0 * Conv . (cfs ) *3876386 . 0 
* Length wtd . ( ft) 488.56 *Wet ted Per. (ft) * 3505.53 * 
* Min c h El (ft) 943.00 • Shear (lb/sq ft) 0 .84 
* Alpha 1.00 *Stream Power (lb/ f t s) * 5.23 .• 
* Frctn Loss (ft) 0.65 *Cum Vol ume (acre -ft) 290.25 * 6095.64 30.85 

:. ~ .~. ~. ~~~ ~. i r; ~. * •••• * .......• 2 ~ 2~ *.:. ~~~. ~!. i ~; ~~~ ~ ...... * ........ *.! ~ ~ ~ ~ ••• * * ~~ r ~ ~ ~ *.:. * •• ~ ~ ~ r * * * 
No te: Multipl e c riti ca l depth s we re found at t his locat ion . The cr iti cal depth wit h the l owes t, val i d, 

wate r s urface was used . 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPtJT 
Description: 201.14 

RS: 201.14 

Left Channel Bank Sta tion Interpolated 
St ation El evation Data num== 97 

Sta Elev Sta El ev Sta El ev Sta Elev Sta Elev 
* * * * * * * * * ** * * * * * ** * * * * * * * * * * * ** * * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * ** * * * * * ** * * * 

1282 3. 9 955.7 12999.4 956.2 13212.7 955.6 13428.9 956 13645.2 955.7 
13816 . 9 955.8 13992 . 2 956 14163. 4 956.5 14335 . 2 955.8 14 527 .3 956 . 5 
14708.6 956.3 14909 . 6 955. 2 15093.8 955 . 5 15267 954.8 15439 . 6 956.4 
15609.9 956.4 15791 956.8 15950.3 959 16129.2 957.7 16303.6 956 

16475 953.7 16660.8 955 16839.9 953.5 17004.5 951.4 17082.5 958 . 8 
17162.8 956.1 17184 . 4 958.7 17362 .4 957 .4 17598 . 4 957 . 1 17832.2 956.8 
18017. 1 960 18032 960 . 218037 . 86957 .9083 18056.8 950.5 1824 1.1 949 . 4 
18415.6 950 . 8 18585.7 951.8 18725.4 952.4 18733 .1 949.9 18790 . 6 949 . 1 
18818.8 941.6 188 50.4 94 3. 3 18986 . 4 94 3. 9 19077. 9 949 . 8 19149.1 948.9 
19305.2 951 19389.8 945.3 19562.7 946.4 19610 949.5 19790. 7 949.7 

19961 950.3 20069.8 955.8 20203.6 953.6 20241.8 949.2 20445.4 947.5 
20553 . 6 952 20738 . 9 949.5 20840.4 947.3 2088 7 . 4 943.5 20941.4 948.4 
20992 . 7 949.8 21019 . 8 942 21063.4 942.9 21079.7 945.4 21128.6 946 

21160 941.1 21202.5 940.4 21278 . 6 945.6 21455.1 945.3 21569.3 940.9 
21644.4 944 . 5 21697.9 954 . 5 21721 955 . 2 21725.6 953.1 21741. 2 955 
2205 1. 3 955 . 9 22 15 5.8 956.1 22389 . 7 956.4 225 12.4 956.8 22725 .1 956 . 9 
22832 . 8 959 228 57.1 957 23030 . 8 959 23238.6 958.8 234 14 958.9 
23606.9 957.7 23803.1 958 24052.9 958.2 24291. 1 958.1 24471. 3 958. 5 
24 625. 1 958. 9 24632.8 95 7. 3 24637.8 958.9 24815.7 959.6 25013.4 960.6 
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Ou p 1 i cateEffe ctive 
25215 . 4 961.6 25365 . 2 962.4 

Manning' s n va 1 ues num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

************************************************** ****************************** 
12823.9 . 043 16303 . 6 . 065 17184.4 . 025 18032 . 15 18850.4 . 037 

19610 .032 20553 .6 .037 21721 . 025 

Bank Sta: Left nm Lengths: Left Channel Right Coeff Contr. Ex pan . 
18037.86 480 481.53 485 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

12823. 9 18032 962.4 F 
22832.8 25365.2 962.4 F 

CROSS SECTION OUTPUT Profile #PF#1 
************************************************* ********************************************** 
: 0er H ~!dv (m) 95u~ : ~~em~~~al . Left DB • C8~0~Ql : R i t62~s • 
• w. s. El ev (ft) 956.91 • Reach Len . (ft) 480.00 481. 53 485. 00 
• cri t w. s. (ft) 952.08 • Fl ow Area ( s q ft) *31262.79 • 806 .56 
• E.G . Slope (ft/ft) *0 .001090 • Area (sq ft) • 5150.77 •31262 .79 • 806.56 
• Q Total (cfs) *164000 .00 • Fl ow (cfs) *162632.90 • 1367 . 12 
• Top Width (ft) • 8631.33 • Top Width (ft) • 3946.34 • 3680 . 58 • 1004 .42 • 

ve l Tota l (ft/s) 5. 11 • Avg . ve l . (ft/s) 5.20 1.70 
• Max Ch l Dpth (ft ) 16. 51 • Hydr . Depth (ft) 8.49 0 .80 
• Conv . Tot al (cfs) *49663 93 . 0 • Conv. (cfs) *4924992 . 0 • 41400. 3 
• Length Wtd. (ft) 481. 58 • wetted Per. (ft) • 3687 . 66 • 1004.99 • 
• Minch El (ft) 940.40 • Shear ( lb/sq ft) 0 . 58 0 .05 
• Alph a 1.03 .• Stream Power (lb/ft s) • 3 . 00 0 . 09 
• Frctn Loss (ft) 0.50 • Cum volume (acre-ft) • 3427.33 • 5435.94 846 .79 
• C & E LOSS (ft) 0.03 • Cum SA (acres) 687.97 • 586.97 443 . 84 • 
************ **************** ******************************************************************* 

CROSS SECTION OUTPUT Profile #PF#2 

for the computed water s urface . 
criti cal dept h with the lowes t , val id, 

*********************************************************************************************** 
• E.G. El ev (ft) 957 . 55 • El ement Left OB • Cha nne l • Right OB • 
• vel Head (ft) 0.40 • Wt. n-val . 0.040 • 
• w. s. El ev (ft) 957. 15 • Reach Len . (ft) 480.00 • 481.53 485.00 
• Crit w. s . (ft) 952 . 08 • Flow Area (sq ft) *32150.13 
• E.G. s l ope (ft/ft) *0 .001017 • Area (sq ft) *32150. 13 
• Q Total (cfs) *164000.00 • Flow (cfs) *164000.00 
• Top width (ft) • 3680 . 58 • Top width (ft) • 3680 . 58 

vel Total (ft/s) 5 .10 • Avg. Ve l. (ft/s) 5 .10 • 
• Max Chl Dpth ( ft) 16 . 75 • Hydr . Dept h (ft) 8 . 74 
• Conv. Total (cfs) •5 142934.0 • Conv. (cfs) *5142934 .0 
• Length wtd. (ft) 481.53 • Wetted Per. (ft) • 3689.85 
• MinCh El (ft) 940 . 40 • Shea r ( lb/sq ft) 0.55 
• Alpha 1.00 • St re am Power ( l b/ft s) • 2 . 82 
• Frctn Loss ( ft) 0.47 • Cum Volume (acre-ft) 290. 25 • 5767. 18 30.85 
• C & E LOSS (ft) 0.03 *Cum SA (acres) 43.55 587.24 5.87 • 
*********************************************************************************************** 

Note: Multipl e c riti cal de pths were found at thi s l ocation . The critical depth with the l owest, valid, 
wat e r s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc ription: 201.05 

RS: 201.05 

Left Channe l Bank St ation Interpol a ted 
Stat ion El evat ion Data num= 97 

Sta El ev Sta El ev St a Elev Sta Elev Sta El ev 
******************************************************************************** 

12848. 3 954.5 13055.4 953.7 13276.2 955 . 4 13483.1 957 . 1 13684.3 95 4 .7 
13886.2 954.5 14079.9 95 5 14267.8 955 . 7 14489.3 955 . 5 14686 954.3 
14893.9 954.8 15093. 5 953 . 8 15286.8 955 15 508 955.8 15694.8 955. 4 
15890 .9 955.3 16093.3 955 . 3 16296.5 955 .9 16489 .7 956.3 16687.2 95 4 .3 
16876.1 953.1 17029.6 951.4 17090 955 . 6 17177 . 7 953 . 2 17211 .7 959.1 
17239.8 956.7 17474.3 956.9 17712.8 956.3 17920. 1 957 . 3 17947 .8 957.7 

17948 . 21 957.514 17963.9 950.4 18149.7 948 .9 18366. 7 949.3 18552.6 947.7 
18642 94 7. 2 18662 . 5 941.8 18877.7 942.9 18965 .7 942.8 19025 .5 948.9 

19069. 3 949 .7 19115 948 19146 . 2 943.8 19305.4 944.7 19341.4 942.6 
194 50 . 5 944.4 19486 951.1 19656 . 3 948.4 19742.2 949.2 19800.5 946.7 
19926.9 951 19979.4 950.2 2002 7. 5 955.4 20105.3 953.3 2015 7 .5 947.1 
20233.6 946 . 1 20272.3 948.2 203 02 . 6 946. 7 20402. 5 950.2 20615.4 948. 5 
20746.4 950. 2 20793. 3 949 20816.3 941.7 20964. 1 941.5 20993.4 945 . 9 
21193.9 949 . 2 21384 . 8 948.9 21582 . 1 946 21750.2 942.4 21815.9 945.1 

21849 955. 5 21881.2 953.7 21901.6 955.1 21907 953.3 21990 .8 953.6 
22 189.8 954.8 22244 .5 955 . 2 22537.9 955.5 22570.5 955.5 22835 955 . 8 
22894.6 957.1 22905 . 9 959 22934. 1 957. 4 23165.2 957.6 23380 958 

23 414 957 23451.8 959 . 3 23684.3 956.6 23933.2 957 24126.1 957 .5 
24 400 957.7 24595 . 1 958 . 4 24603.3 957 . 1 24622 . 7 959 . 8 24638. 5 957.6 

24836 . 5 959.9 24997.1 961.2 

Manning 's n val ues num= 
s ta n val Sta n val Sta n val Sta n val Sta n val 

******************************************************************************** 
12848.3 . 04 3 16687.2 . 15 17177.7 . 025 17947.8 .15 18965.7 . 037 

19486 . 032 20402. 5 .037 21849 . 025 

Ba nk Sta: Left ~is~~ Le ngths: Left Channel Ri~~6 Coeff Contr _ Ex pan_ 
17948.21 52 0 512.89 .1 . 3 

Ineffect i ve Fl ow num= 
St a L St a R Elev Perman e nt 

12848 . 3 17947.8 961.2 F 
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Dup l i cateEffect i ve 
22905 . 9 24997. 1 961.2 

CROSS SECTION OUTPUT Profil e #PF#1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * *. * * * * * * * * * * * ** * * * * * * * * * * * * * * * * *** * * * * * * * * * * * ** * * * * * ** 1r * * * * 
* E. G. El ev ( f t ) 956.80 * El ement . Left OB . Channe l * R i t62~B * 
* ve l Head (ft) 0.31 * Wt. n- val . " . 0 .045 
* w.s. El ev ( f t ) 956.49 • Reach Len. (ft) 520.00 * 512.89 510 . 00 * 
* Cri t W.S. ( f t) 950.99 * Fl ow Ar ea (sq ft) *35607. 62 • 1502.82 * 
* E.G. Sl ope (ft/ft ) •a. oo0974 • Ar ea (sq f t) • 6743.27 *35607. 62 • 1502.82 
• Q Total (cfs ) • 164000 . 00 • Flow (cfs ) . *160385 .10 * 3614.90 * 

* ~~~ *~~~~ ~~~~s) * 9249.94 * Top Wi dth (ft) * 4334.00 • 3898.52 . 1017.42 * 
* 4. 42 • Avg . ve l . (ft/ s) * . 4.50 * 2.41 * 

* Max Chl Dpt h ( f t) 14.99 * Hydr . Depth (ft) 9 . 13 * 1. 48 * 
* Conv. Total Ccfs) *5254537 .0 • Conv. ( cf s ) *5138716.0 *115820 . 9 . 
* Lengt h wtd. (ft) * 512.83 * Wetted Per . (ft) * 3906. 11 * 1017.82 * 
* Mi n Ch El (ft) 941. 50 * Shear ( l b/sq ft) 0 . 55 0.09 
* Al pha 1.02 • Stream Power ( l b/ ft s ) . 2 . 50 * 0. 22 
* Frctn LOSS (ft) 0 . 41 * Cum volume (ac r e - ft) • 3361.80 * 5066. 33 833.93 
* ( & E LOSS (ft) 0 . 01 * cum SA ( ac res) 64 2 .3 5 54 5 . 08 432 .59 
* * * * * * * * * * * * * ** * ** * ** * ** * * * * * ** * * * * * ** * * * * ** * * * * * * * * * * * * * * * * ** ** * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * 

warning: Di v i ded f l ow compu ted for t hi s cros s -secti on . 
wa rning: The cross- section end ~oi nts had to be extended vertically for t he computed wate r s urface. 
Note : Mul tipl e cri tical dept s we re found at thi s l ocation. The cr i t i cal depth wit h t he l owes t, valid, 

water s urface was us ed. 

CROSS SECTION OUTPUT Profil e #PF#2 
1t*********** ******** *********** **************************************************************** 
* E.G . Elev (ft) 957 . 06 *El ement Left OB * Cha nne l * Right OB * 
* vel Head (ft) 0 . 31 • Wt . n-val. 0 . 045 
* w. s . Elev (ft) 956 . 74 * Reach Len. (ft) 520.00 • 512 . 89 • 510.00 
• Cri t w.s. (ft) 950 . 99 • Flow Area (sq f t ) *36618 . 90 • 
• E.G . s lope (ft/ ft) *0.000928 • Area ( s q ft) *36618.90 • 
• Q Total (cfs ) *164000 . 00 • Fl ow (cfs) *164000.00 . ~~~ *~~~~ ~ms) • 389tU : :~~w~~ih ~~~~s ) : 389~:U 
* Max Chl Dpt h (ft) 15.24 * Hyd r . Dept h (ft ) 9. 39 * 
* Conv . Total (cf s) *5383665 . 0 * Conv. ( cf s ) *5383665.0 
• Length wtd . (ft) • 512 . 89 • Wetted Pe r . (ft ) • 3907.62 • 
• Mi n Ch El (ft) 941.50 • Shear (lb/ s q f t) 0 . 54 
* Alpha 1.00 * Stream Powe r ( lb/ f t s) • 2.43 
* Frctn Los s (ft) 0.39 • Cum volume (ac re - ft) 290 . 25 • 5387 . 08 30 .85 
* C & E Loss (ft) 0 . 01 * Cum SA (ac r es) 43 . 55 545.35 5.87 
* * * * * * * * * * * * * * * * ** * * * .. ** * * * * * * * * * * * * *** * * * ** * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * ** * ** * * ** * * * ** 

Note: Mul tipl e c ri tical de pt hs were found at t hi s l ocat ion . The c riti cal de pt h wi t h the l owest, valid , 
wate r s urface was used . 

CROSS SECTION 

RIVER: 
REACH: RS : 200.95 

IN PUT 
De s cription: 200.95 

Left channe l Bank Stati on I nterpol ated 
Stati on El evation Dat a num= 97 

Sta El ev Sta El ev Sta Elev Sta El ev Sta El ev 
* * * * * * * * * * * * * * * * ** * * * * ** * * * * * ** * * * * * *** * * * ** * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * 

12874.8 952 . 5 13039 . 9 952 13212.3 952.3 13372.8 953.5 13537 . 8 953.7 
13708.5 953.7 13872.8 954 14042. 5 953.4 14205. 3 95 3 .3 14401.9 953.5 
14603. 1 953. 1 14762 954 . 2 14934 952.2 15127.8 952.8 15312 . 6 953.8 
15422. 3 957.2 15583 954.7 15746.4 955 15906.8 956 . 3 15988 . 2 955.4 
16164 . 6 957.4 16332 .4 957.6 16504 . 4 956 . 6 16673 957 . 2 16861.4 956.7 

17049 953.4 17207 . 8 95 1. 7 17274 955.6 17440 .2 954 . 4 17613.5 95 7 . 4 
17631. 7 953.8 17653 . 9 958 . 1 17824.4 958 17905.8956 . 9189 17952.4 956 . 3 
17964 . 6 95 1. 3 18135. 4 946.6 18219 . 9 947 18317.2 949 . 6 18410 .9 946 . 7 
18428 . 8 949 1865 1. 9 947 . 8 18690 . 8 946.2 18729 . 3 940 . 1 18914 943 . 4 
19040 . 9 943 . 9 19102. 9 941.9 19126 . 2 943.3 19190. 9 94 1. 9 19216 . 4 943 . 8 
19237 . 2 941. 5 19420.9 944 . 3 19517 . 6 943.7 19555 . 3 947.7 19758. 1 946 . 5 
19818 . 9 95 0 .2 19947 .1 95 1. 5 20006 . 8 955.9 20184. 2 954 . 1 20323 . 1 95 1. 3 
20414 . 3 945.7 20527.8 944 . 2 20653 . 3 949.4 20684 . 2 940. 5 20842. 4 942 . 7 
20989 . 1 94 7 .8 21069. 4 948.4 21262 . 3 947 . 7 21448 . 8 948 . 8 21631. 4 946.7 

21802 94 2 . 6 21869 .1 939 . 8 21909 . 3 943 . 4 21954 95 3 .2 22148.5 95 4 . 1 
22 306. 3 954 22 378 955.4 22594.8 954 22757.8 954 . 9 22935.8 954.8 
23107 . 3 956 . 2 23275.4 955 . 9 23411 . 6 954 . 8 23573 . 4 957 . 7 23 629 .1 956.7 
23796 . 3 955 . 8 23971. 7 955 . 8 24129 . 8 956 24294 . 4 955.8 24466.5 955.4 
24623 . 6 955.4 24630 955 . 3 24639.7 957 . 8 24648 . 4 954.6 24662 . 5 958.2 
24836.4 959.8 24988.3 960 . 7 

Manni ng ' s n values num-= 6 
Sta n val Sta n val Sta n val Sta n val Sta n val 

******************* ***************** ****** ********* ***************************** 
12874.8 . 043 17824.4 .15 18729 . 3 .037 19517 .6 . 032 20323 . 1 .037 

21954 .035 

Bank Sta : Le f t m~~ Le ngths : Left c hannel Ri ght Coeff Cant r . Ex pan . 
17905 . 8 475 474.38 480 . 1 . 3 

I neff ecti ve Fl ow num= 
Sta L Sta R El ev Pe rmanent 

12874 . 8 17824.4 960.7 F 
23100 24988 . 3 960.7 F 

CROSS SECTION OUTPUT Profi l e #PF#l 
******** *************************************************************************************** 
* E.G . El ev (ft) 
• ve l Head (ft ) 
* w. s . El ev (ft) 
• Crit w. s . (ft) 
• E.G. s lope (ft/ ft) 
• Q Total (cfs) 
* Top Width (ft) 

vel Total (ft/s ) 
* Max Chl Dpth (ft) 

956. 38 
0.29 

956.09 
949.86 

*0.000668 
*164000.00 
*10045. 22 
* 4. 20 

16. 29 

* El ement 
• wt.n -val. 
* Reach Len. (ft) 
* Fl ow Area (sq ft) 
• Area (sq ft) 

• Flow (cfs ) 
• Top wi dth (ft) 
• Avg. ve l . Cft/s ) 
* Hydr. Depth (ft) 

Left OB * cgag~il : Ri t63~B * 

475.00 * 474.38 480.00 
*37268 . 25 • 1788 . 89 

• 8739.61 *37268.25 * 2273 . 76 
• *161348 . 80 • 2651.20 * 

• 3687 . 99 • 4001. 09 * 2356 . 15 
* 4.33 1.48 

9.31 * 1. 57 
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Dup l i cateEffective 
• conv. Total (cfs) *6344019.0 • conv . (cfs) • *6241462 . 0 *102556.5 

Length wtd. (ft) 4 74. SO • Wet ted Per. (ft) 4006.72 • 1140.01 • 
Mi n Ch El ( f t) 939 . 80 Shear ( l b/sq ft) 0. 39 0.07 

*Al pha 1.05 *Stream Powe r ( l b/ft s) * 1.68 0. 10 * 
• Frctn Loss (ft) 0.44 • Cum vo l ume (ac re-ft) • 3269 . 39 • 4637.30 811. 82 
* C & E LOSS (ft) 0.00 *Cum SA (acres) 594 . 47 498 . 58 412.84 * 
*********************************************************************************************** 

Warning: 
warning: 
warn i ng: 

Note: 

oi v i de d f l ow computed for t his cross-sect i on . 
The cross-sect i on end point s had to be extended vertically for the computed water surface. 
The conveyance ratio (upstream conveyance di vided by down s tream conveyance) is l ess than 
0. 7 or greater than 1. 4. This may indicate t he need for addition a 1 cross sections. 
Multipl e crit i cal dept hs were found at th i s l ocation. The critical depth with the lowest, 
wate r s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E.G. El ev (ft) 956.66 • Element Left OB • chan ne l • Right OB • 
• vel Head (ft) 0.28 • Wt. n-val. 0.041 
• w.s . El ev (ft) 956.38 • Reach Len. (ft) 475 . 00 • 474.38 480.00 
• crit w.s. (ft) 949.86 • Flow Area (sq ft) *38407. 73 
• E.G . Sl ope (ft/ft) *0 . 000629 • Area (sq ft) *38407.73 
• Q Total (cfs) *164000 . 00 • Fl ow (cfs) *164000.00 
• Top width (ft) • 4001.09 • Top widt h (ft) • 4001.09 • 

vel Total (ft/s) 4 . 27 • Avg. ve l . (ft/s) 4 . 27 
*Max Chl Dpt h (ft ) 16.58 * Hydr. Depth (ft) 9.60 
• Conv. Total (cfs) *6536869.0 • Conv. (cfs) *6536869.0 • 
• Lengt h Wtd. (ft) 474.38 • Wetted Per . (ft) • 4010.18 • 
• Mi n Ch El (ft) 939 . 80 • Shea r (l b/sq f t ) 0. 38 
• Al pha 1.00 • Stream Power (lb/ft s) • 1.61 • 
* Frctn LOSS (ft) 0 . 41 *Cum Vol ume (ac re-ft) 290.25 * 4945.39 * 30.85 
* C & E LOSS (ft) 0.00 *Cum SA (acres) 43.55 498.84 5.87 * 
*******************************************************:ft"*************************************** 

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 1 ess than 
0 . 7 or greate r than 1. 4 . This may indicate the need for additiona l cross sections. 

Note: Mul tipl e critical depths were found at this l ocation. The critical depth wit h the lowest, val id, 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

I NPUT 
Descript i on: 200.86 

RS: 200.86 

Left Chan ne l Bank Stat i on Inte rpol a ted 
Stat i on El evati on Data num= 98 

Sta El ev Sta El ev Sta El ev Sta El ev Sta Elev 
******************************************************************************** 

12893 952. 7 13071.4 
13666 954.4 13820.1 

14509 . 1 952.1 14688.3 
15424 . 6 955 15571.3 
16399 . 2 952.8 16559.9 
17003 . 1 954.6 17168.1 
17694 . 7 956 17869.8 

17996956 . 3408 18052.8 
18762 951. 3 18912.7 

19175.6 940.7 19336.6 
19922.8 951.3 20011.5 
20308.4 952.8 20438.4 
20840.6 94 1. 3 20896.7 
21459.1 946.8 21602.1 
21865 . 4 942.7 21898 
22522.7 953.4 22725.4 
23413.1 955.8 23420 

23806 955.4 23951.6 
24604.6 954.9 24656.8 
24856.4 958 . 5 25029.7 

952.1 13217.7 
953.4 13963.2 
953.1 14861.7 
952.8 15782.9 

953 16714.8 
950.1 17285.1 

957 17934.1 
946.3 18288.3 
950.4 19061.6 
941.9 19619.6 
955.4 20112.1 
949.3 20464.9 
945.9 20979.1 
945.3 21642.4 

952 22032 
952.8 22947.9 
954.5 23482.2 
954.9 24112 
954.3 24670.5 

959 25175 

954.6 13366.3 951.7 13513.8 
953.3 14149 953.3 14333.5 
952.4 15054.1 951.6 15210.6 
955.2 16020.2 955.6 16192. 2 
953.3 16760.5 954.7 16916.6 
949.5 17360.5 954.6 17520 . 2 
958.117992.44956. 5698 17995 .1 
948.1 18449.5 947.1 18628 . 5 
946.8 19092 945. 3 19141. 3 
944.719730.8 944.719826 . 2 
951.4 20184.7 943. 1 20254 
944. 1 20568.6 943.9 20744 . 1 
947.3 21100 946.2 21279.3 
941.5 21792.5 940.9 21831.9 
954. 1 22187.6 953.7 22377.3 
954.9 23137.5 955 23294.6 
956.5 23641.6 956 . 7 23647.7 
954.8 24269.9 954 . 6 24426.7 
956.8 24680.8 954 24693.9 
960.2 

953 . 9 
952 . 5 
951.7 
953.9 
953.9 

953 
956.5 
947.7 
938.5 
949.9 
952.1 
941.1 
951.2 
940.3 
953.4 
956 . 1 
954.4 
954 . 8 
958 . 2 

Man ning~ s n va 1 ues num= 6 
Sta n val Sta n val Sta n val Sta n val Sta n val 

*:ft"****************************************************************************** 
12893 .043 17934.1 . 15 19619.6 . 032 20308.4 .037 21898 . 035 
22032 . 035 

Bank Sta : Left ~~8~~ Le ngths: Left Channe l Right coeff Contr. Ex pan . 
17996 525 523.32 525 .1 . 3 

Ineffective Fl ow num= 
Sta L Sta R Elev Permanent 
12893 17750 960.2 F 
23360 25 175 960.2 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
**********:ft"************** *** ************************:ft"** ********* ***********************:ft"******* 
*E.G . Elev (ft) 955.94 *El ement Left OB * Channel * Ri gh.t

03
o
5

B • 
• vel Head (ft) 0.31 • Wt. n-val. 0 . 053 0 
• w.s. El ev (ft) 955.63 • Reach Len. (ft) 525 . 00 • 523.32 525.00 
• Cri t W.S. (ft) 949.69 • Fl ow Area (sq ft) *35548.44 • 2059.19 
• E.G. Sl ope (ft/ft ) *0 . 001346 • Area (sq ft) *11394.54 *35548.44 • 2898.59 
• Q Total (cfs) *164000.00 • Fl ow (cf s) *159393.20 • 4606.83 
• Top wi dth (ft) *11080.59 • Top width (ft) • 4780.42 • 4032.00 • 2268. 17 

vel Total (ft/s) 4.36 • Avg. ve l . (ft/s) 4.48 2.24 
• Max c hl Dpt h (ft) 17 . 13 • Hydr . Depth (ft) 8.82 1.72 
• conv. Total (cfs) *4470468.0 • Conv. (cfs) *4344891.0 *125577.2 
• Lengt h wtd. (ft) 523 . 36 • Wetted Per. (ft) • 4037.40 • 1196.09 
• Mi n Ch El (ft) 938 . 50 • Shear (lb/sq ft) 0.74 0.14 
• Al pha 1.03 • Stream Power ( l b/ ft s) • 3.32 0.32 
• Frctn Loss (ft) 0.59 • Cum vol ume (acre - ft) • 3159.61 • 4240 . 80 783.33 
* C & E LOSS (ft) 0.00 *Cum SA (acres) 548.30 454.83 387 . 36 
***********:ft"*****t~"*******************************************************************t~"********* 

warni ng: Divided flow comput e d for this cross-sect i on . 
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Dup 1 i cateEffective 
warning: The cross-section end points had to be extended verticall y for the computed water s urface. 
Note: Mult i ple critical depths were found at this location. The critical dept h with the l owest, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
******************************************** ** ************************************************* 
• E.G. El ev (ft) 956.24 • Element Left OB • Channel • Right OB • 
• vel Head (ft) 0.31 • Wt. n- val. 0 . 05 3 
• w.s. El ev (ft) 955.94 • Reach Len. (ft) 525.00 523.32 525.00 
• Crit w.s. (ft) 949.69 • Fl ow Area (sq ft) *36762 . 91 • 
• E. G. Sl ope (ft/ft) *0.001276 • Area (sq ft) *36762 . 91 • 
• Q Total (cfs) *164000.00 • Flow (cfs) *164000 .00 

• ~~~ ~~~~~ ~ms) : 403u~ : :~~ . w~~fh ~ms) : 403~: ~~ : 
* Max Ch 1 Dpth (ft) 17.44 * Hydr. Depth (ft) 9.12 
• Conv. Total (cfs) *4591685.0 • Conv. (cfs) *4591685. 0 
• Length Wtd. (ft) • 523.32 • Wetted Pe r. (ft) • 4039.54 • 
• Min Ch El (ft) 938 . 50 • Shear ( l b/sq ft) 0 . 72 
• Alpha 1.00 • Stream Power (lb/ft s) • 3.23 
• Frctn Loss (ft) 0 . 55 • Cum volume (acre - ft) 290.25 • 4536.07 30.85 
* C & E LOSS (ft) 0 . 00 *Cum SA (acres) 43 . 55 455.10 5.87 
* * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * ** * * * * * * * * * * ** * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * 

Note : Multipl e c riti cal depth s were found at t his location. The crit i cal depth with the lowest , vali d, 
water s urface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPlfT 
Description: 200.77 

RS : 200.77 

Station Elevation Data num= 96 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

* * * * * * * * * ** * * * * * ** * * * * * * * * * * * ** * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
12925 . 1 950.113 101.8 952.3 13250.4 951 13436.7 950.7 13651. 1 951.4 
13804.4 951.9 14027 953.4 14249.5 951.8 14401.1 950.7 14 592.6 949 . 7 
14752 . 3 950.6 14873.3 950.3 15006 952.115110.8 950.9 15249.1 953.3 
15443 . 8 954.5 1 5631.2 955.3 15702 . 9 951.3 15936.9 951 16108.8 954 . 5 

16172 955.8 16295 .1 951._4 16462 950.7 16530.6 949.9 16652.3 952 . 8 
16854.8 954 17022.2 952.1 17185 . 4 949.9 17349 . 4 948.1 17402 . 8 955 . 2 
17473.6 951.6 17660.6 954.4 17828 . 8 955.3 17926 . 5 954 17969 . 3 948 
18147.9 944 . 4 18302.9 946.4 18524.1 946. 1 18650.9 949 18815.8 948 . 8 
18902 . 5 949.8 18913.4 952 19097 950.8 19277 951.3 19280.8 951.9 
19280 . 9 949.5 19321.8 951.3 19557 . 8 943.7 19720.4 945.1 19857.8 946.5 
19911 . 9 942.9 19989.5 951.1 20140.5 950.2 20288.5 945.2 20339.4 948.6 
20362 . 3 944.7 20388.7 942.6 20487 . 8 944 20788 936.9 20804.9 937. 1 
20829. 2 942.4 20906.3 944.7 21056 944.4 21222.9 942.6 21375. 1 940.2 
21524 . 6 940.4 21559.7 941 21581 950.6 21785.8 951.3 2195 1 952.4 
22 102 . 3 952.1 22329 . 8 953.2 22461 953 22651.4 953 . 3 22824.9 954.7 
23050.7 954.8 23217.5 954.9 23380 . 5 954.5 23421.7 954.3 23434.6 956 
23 439 . 7 954.3 23489.2 957.2 23506 . 4 952.5 235 14.1 955 . 4 23706.9 954 . 3 
23876 . 7 954.3 24057 .8 954.4 24216 .1 954.4 24385.4 954 . 2 24554.4 953.9 
24685. 3 953.1 24698.2 956.8 24704.7 952.7 24723.6 958 . 6 24886.7 958.9 

24978 959.5 

Manning's n Va 1 ues num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

******************************************************************************** 
12925 . 1 .043 17828.8 .15 19321. 8 . 032 19857.8 .037 21785.8 . 025 

21951 .035 

Bank Sta: Left nm Length s : Left Channe 1 Rim coeff Contr. Ex pan. 
17828.8 500 495.64 .1 . 3 

I neffective Fl ow num= 
Sta L Sta R Elev Permanent 

12925.1 17630 960 F 
23630 24978 960 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*********************************************************************************************** 
: ~~~·H!~~vcm) 95~ : B : ~~em~~~al. L6f64~B. cg~o~~l • Ri8h63~B. 
• w.s. El ev (ft) 955.02 • Reach Len. (ft) 500.00 495.64 520 . 00 
• Crit w.s. (ft) 949.21 • Flow Area (sq ft) 62.55 *34826.94 • 195 1. 25 
• E.G. Sl ope (ft/ft) •o. 000950 • Area ( sq ft) *14814. 58 *34826. 94 • 2840. 32 
• Q Total (cfs) *164000.00 • Flow (cfs) • 37 . 64 *160936.30 • 3026.04 
• Top wi dth (ft) *11449 . 90 • Top width (ft) • 4718.53 • 4101. 49 • 2629.89 • 

vel Total (ft/s) • 4 . 45 • Avg. ve l . (ft/s) • 0.60 • 4.62 1.55 
*Max Ch l Dpth (ft) 18 . 12 * Hydr. Depth (ft) 0.42 8.49 * 1.25 
• Conv . Total (cfs) *5320745 . 0 • Conv . (cfs) 1221.1 *522 1349.0 • 98175.5 
• Length wtd. (ft) • 496 . 09 • Wetted Per. (ft) 147.30 • 4108.72 • 1557.74 
• MinCh El (ft) 936.90 • Shear (lb/sq ft) 0.03 0.50 • 0 .07 
• Alpha 1.06 • St ream Power ( lb/ft s) • 0.02 2.32 0.12 
• Frctn Loss (ft) 0 . 55 • cum vol ume (acre-ft) • 3001.67 • 3818 . 06 • 748.74 
• c & E Loss (ft) 0. 01 • cum SA (acres) • 491.06 • 405 . 98 357.84 • 
*********************************************************************************************** 

wa rning: Divided flow computed for this cross-section . 
warning : The cross-sect ion end points had to be extended vertical ly for the computed water s urface. 
Note: Multiple c ritica l depths were found at thi s l ocation . The critical depth with t he l owest, val id, 

water s urface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
*********************************************************************************************** 
* E.G. Elev (ft) 955.70 * El ement Left OB * Channel * Right OB * 
• ve l Head (ft) 0 . 32 * Wt. n-Val . 0.043 
* w.s. Elev (ft) 955.38 * Reach Len. (ft) 500.00 . 495 . 64 520.00 
* Crit w.s . (ft) 949.21 • Fl ow Area (sq ft) *36283 . 86 . 
* E.G. Slope (ft/ft) •o. ooos7s • Area (sq ft) *36283 . 86 . 
• Q Total (cfs) *164000.00 • Flow (cfs) *164000. 00 
* To~ Width (ft) • 4122.20 * Top Width (ft) • 4122.20 . 

ve Total (ft/s) 4 . 52 • Avg. Vel. (ft/s) 4 . 52 
* Max Ch 1 Dpth (ft) 18.48 • Hydr. Depth (ft) 8 . 80 . 
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Dup 1 i cat:eEffect:ive 
• conv. Total (cfs) *5545445.0 • conv. (cfs) • *5545445.0 
• Length Wtd. (ft) 495.65 • Wetted Per. (ft) • 4132.49 • 

Mi n Ch El (ft ) 936.90 • Shear ( lb/sq ft) 0.48 
*Alpha 1.00 *St ream Power ( l b/ft s) * 2.17 
• Frctn Loss (ft) 0.50 *Cum Volume (acre-ft) 290. 25 * 4097.29 30.85 
* C & E LOSS (ft) 0.00 *Cum SA (acres) 43.55 * 406. 12 * 5.87 
*********************************************************************************************** 

Note: Multip l e c riti cal depths were found at this locat i on . The cri tical depth with the l owest, val id, 
water s urface wa s used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPlJT 

RS: 200 . 67 

Description : 200 . 67 
Station El evation Data num= 96 

Sta El ev Sta El ev Sta El ev Sta El ev Sta Elev 
******************************************************************************** 

12952. 7 947.8 13129.5 948.3 13308.2 948.8 13483.1 949.2 13641 952.6 
13766 952 13870 . 6 949.3 14073 . 7 950.3 14282 951.5 14535.6 948.8 

14746 . 4 948.7 14899 . 4 949.8 15045 . 4 950.6 15138. 5 953 . 1 15312.3 952.8 
154 71. 5 952.2 15651.1 951.4 15730 . 3 949.9 15964. 5 954 16199.7 953.8 
16438 . 6 948.9 16643 . 2 952.3 16796.2 954 17002. 3 953.9 17133.8 952.2 
17211 . 9 946.7 17315.9 947 17376 . 2 954.8 17384.7 952 . 3 17551.8 953. 1 
17732.2 954. 1 17919. 3 952.9 17950 943.8 18101. 5 944.9 18330.6 947 .4 
18498.9 943.9 18565 943.8 18742.3 948.8 18888.2 952 18925.4 946.6 
18962.8 948.9 19023.7 947.4 19040 . 9 949.6 19238.5 952.4 19366.3 948.8 
19569 . 2 94 7. 1 19719. 3 940.8 19796 . 7 942. 1 19832. 7 943.8 19969 943 
2004 7 . 1 949 20111 948.4 20263 939.8 20444.8 942.7 20609 942.6 
20782. 8 941. 1 20963.8 942.2 20998 . 9 941.8 21090.6 944 . 3 212 56 . 2 942.8 
21298.3 943.3 21316 950.6 21367.7 945.7 21427.5 950.4 21604 951.9 
21649.3 952 . 3 21939. 5 952.7 21971. 5 952.7 22194 953.4 222 17 . 8 954.7 
22233.1 953 22256.3 952.8 22476.8 953.9 22513.4 953.9 22711 . 5 955.1 
22773.4 955 . 2 22873.4 959.1 23051.6 959.3 23158.6 956.6 23168 . 5 958.8 
23393.6 957.5 23430 957.4 23431. 7 955.9 23584.2 954.6 23749. 1 953.9 
23939.2 954 24125.4 954.8 24292 . 4 954.6 24492.9 954.3 24643.7 954 .1 
24725.3 954. 1 2473 1. 8 955.7 24741.4 953.7 24755.2 960 . 7 24923 959 . 7 
24996.7 960 

Manning' s n va 1 ues num= 8 
Sta n val Sta n val Sta n val Sta n val Sta n val 

******************************************************************************** 
12952 . 7 . 043 17919 .3 .15 18962 . 8 . 032 19040.9 .15 19366.3 .032 

20263 .04 3 21604 .025 21649 . 3 .025 

Bank StH9i~f~ 21~!§~ j Le ngths: Left Cha nn e l Right coeff Cont:r. Ex pan . 
500 503. 34 510 .1 . 3 

Ineffective Fl ow num= 
Sta L Sta R El ev Permanent 

12952. 7 17540 960 F 
22230 23500 960 F 
23915 24996. 7 960 F 

CROSS SECTION OlJTPUT Profil e #PF#1 
**********************************ir*ir*ir*******************************************************ir : e~~· H~!~V (~g) 95riJg : ~~~m~~~al . L6f64~B * cgaQ~~l * Rit62~B * 
• w. s . El ev (ft) 954.42 • Reac h Len. (ft) 500.00 • 503.34 510.00 
• Crit W.S . (ft) 948.98 * Flow Area (sq ft) 337.22 *32402.02 • 1045.48 
• E. G. Slope (ft / ft) *0. 001288 • Ar ea (sq ft) *15971.37 *32402.02 • 1461.47 
* Q Total (cfs) *164000 .00 *Fl ow (cfs) • 386.70 *160716 . 40 • 2896.93 
• Top width (ft) *10368.24 • Top width (ft) • 4962.4 1 • 3730.00 • 1675.83 

vel Total (ft/s) 4.85 • AVg. ve l. (ft/s) 1.15 4.96 2.77 
* Max Chl Dpth (ft) 14.62 * Hydr. Dept h (ft) 0.89 * 8.69 1.21 
• Conv. Tot a l (cfs) *4569344 . 0 • Conv. (cfs) * 10774 . 2 *4477856 . 0 • 80713.9 
• Length Wtd. (ft) • 503 . 48 • we tted Per. (ft) 379.31 • 3734.79 862.4 1 
• Min Ch El (ft) 939 . 80 • s hea r (lb/sq ft) 0.07 0.70 0.10 
• Alpha 1.03 • St ream Power (lb/ft s ) • 0.08 3.46 • 0.27 
• Frctn Loss (ft) 0 . 65 • cum volume (acre - ft) • 2824.98 • 3435.59 • 723.07 
• c & E Loss (ft) 0 . 00 • Cum SA (acres) 435.50 • 361.42 332. 14 
*********************************************** ************************************************ 

warning : Divided f l ow computed for t his cross-secti on. 
warning: The cross-sect i on end points had to be extended ve rtical l y for t he computed water s urface. 
Note: Mul tipl e crit i cal depth s were fo und at thi s l ocation . The c ritical depth with the l owest, valid, 

water s urface was used. 

CROSS SECTION OlJTPlJT Profi le #PF#2 
******************** *************************************************************************** 
• E.G. El ev (ft) 955.20 • Element Left OB * Cha nne l • Right OB • 
*vel Head (ft ) 0.36 • Wt. n-val. 0.043 0.047 
• w.s . Elev (ft ) 954.84 • Reach Len . (ft) 500 . 00 • 503.34 510.00 
• Crit w.s . (ft) 948.98 • Flow Area (sq ft ) 341.27 *33939.87 
• E.G. Slope (ft/ft) *0 . 001158 • Area (sq ft ) 34 1. 27 *33939.87 
• Q Total (cfs) •164000.00 *Flow (cfs) 457 . 27 *163542.70 
• Top width (ft) • 4009.30 • Top width (ft) 279.30 • 3730.00 • 

vel Total (ft/s) 4 .78 • Avg. vel. (ft/s) 1. 34 • 4.82 
* Max Chl Dpth (ft) 15.04 * Hydr. Dept h (ft) 1.22 9. 10 * 
• conv . Total (cfs) *4819677 . 0 • conv. (cfs) • 13438.4 *4806238 . 0 
• Length Wtd. ( ft) 503 . 33 • wetted Per. (ft) 280.55 • 3737.32 
• MinCh El (ft) 939 . 80 • Shear ( lb/sq ft) 0.09 • 0.66 • 
• Alpha 1.01 • St ream Powe r ( lb/ft s) • 0.12 3.16 • 
• Frctn Los s (ft ) 0.59 • Cum vo lume (ac re-ft) 288 . 29 • 3697 . 77 30 . 85 
* C & E LOSS (ft) * 0.00 *Cum SA (ac r es) 41.94 361.45 5. 87 
************************************ ********************************** ************* ************ 

Note: Mu l tiple critical depths we re fou nd at. this locat. i on . The critical depth with t he lowest, valid, 
water s urface was used. 

CROSS SECTION 
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• 

• 

• 

Dup 1 i cateEffecti ve 
RIVER: 
REACH: RS: 200.58 

INPUT 
Description: 200 .58 

Right Channel Bank Station Interpolated 
Station Elevation Data num= 97 

Sta Elev Sta Elev sta Elev sta Elev s ta Elev 
'k * * ** * * 1< * * * * * * * * * * * * * * * * * * * * * ** * * * * * * td:: **'*****'It****** 1t * * * * * * * * ** * "'* * il: 'k * * * * * * * * * * 
13004.2 946.1 13252.7 946 13406 . 6 945.2 13565.9 944 . 9 13774.2 944 . 6 
13943.1 945.5 14116.9 945 14279 . 1 946.6 14438.8 947.7 14609 948.4 
14768.3 947.1 14929 947.1 15050 . 5 947.2 15202.4 950.2 15286.6 950.1 
15344.6 952 15501.3 950.2 15638 .8 948 . 6 15758.4 951.1 15992.6 950.5 
16109.8 952.6 16227.7 949.4 16451.3 948 . 4 16610.1 950.8 "16708 953.4 
16925 .1 953.5 17149.3 953.1 17163.9 953 . 3 17234. 2 944.5 17318.9 945.5 
17387.8 953.1 17544.8 952.5 17768 953.3 17947 953.3 18120.4 944.7 
18239. 5 947 18479 .6 944.5 18689 .4 943 18899.8 947.1 18982.6 947.4 
19060.5 950. 5 19193 .4 946.5 19239.2 951 19272 950.3 19281 947.8 

19435 949 . 5 19481. 5 950.8 19780.1 939.9 19839 939.1 20105. 5 937.6 
20341.3 941.2 20411.6 945.7 20456.8 943.9 20469.2 941.9 20590 941.2 

20660 946.3 20712 . 1 943.5 20803.5 943.1 20830.7 941.2 21002.3 943.4 
21117.8 946.3 21272 946.4 21425 950.4 214 50950.6778 21452 950.7 

21643 952 . 3 21667.2 952 . 4 21820.3 952 21847.8 952 22017.1 952 . 7 
22213.8 952.2 22244.2 960 . 6 22257.8 957.2 22270.2 958 . 5 22289.1 952 . 8 
22392.9 953.3 22566 . 6 953.5 22797.3 954.2 22998.5 955.3 23151 955 . 4 
23322.6 954.9 23399. 1 953 . 2 23498 953.6 23506 952.3 235 16.9 955. 5 
23555 . 1 955.9 23578.4 953 . 2 23779.1 953.4 23989.5 954. 5 24174 . 8 954.3 
24351.4 954.1 24538.2 953 . 8 24699.8 953.7 24771.3 955.3 24776.5 952.9 
24795.5 960.4 24969.5 959 . 5 

Manning's n va 1 ues num= 
Sta n val Sta n val Sta n v al Sta n Val Sta n Val 

****** ***** tt**** ***** ***** ~~~'* ******* ******1r** 1:1: ******* **** ** ********it************ 
13004 . 2 .15 14609 .043 17947 .15 19481.5 . 032 20105. 5 .043 

21425 . 025 21643 .025 

Bank Sta: Left Right Lengths: Left Channel Rim Coeff Contr. Ex pan. 
17947 21450 475 4 79 . 55 . 1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

13004.2 17460 960 F 
22800 23380 960 F 
24200 24969.5 960 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
************1:************************************'k************************1t*** * **********'k***** 
* E.G. El ev (ft) 954.14 * Element Left OB * Channel • Rit62~B • 
* vel Head (ft) 0. 39 * Wt. n-Val . 0 . 043 0.048 
* w.s. Elev (ft) 953. 76 * Reach Len . (ft) . 475.00 4 79. 55 530 . 00 
* Crit W. S. (ft) 948.29 • Fl ow Ar ea (sq ft) 366.16 *31612. 27 1563 . 34 
* E.G. slope (ft/ft) •o . oo1313 • Area ( s q ft) *23418. 66 *31612 . 27 1568 . 20 
* Q Total (cfs) *164000.00 • Fl ow (cfs) 3 79. OS *159405. 60 • 42 15.36 . 
* 0~~ ~~~~~ (ft) *10091. 02 * Top Width (ft) • 4942.80 • 3503.00 . 1645 . 22 . 

(ft/s) 4.89 • Avg. Ve l. (ft/s) 1.04 5 . 04 . 2 . 70 
• Max Chl Dpth (ft) 16.16 • Hydr. Depth (ft) 0 . 75 9.02 1.02 
* Conv. Total (cfs) *4526509.0 * Conv. (cfs) • 10462.2 *4399700.0 *116346. 8 
• Length wtd. (ft) 481.45 * wetted Per . (ft) 487.00 * 3505 . 02 . 1540.52 * 
* Min Ch El (ft) 937.60 * Shear ( l b/sq ft) 0 . 06 * 0 . 74 0.08 
: Al pha 1.04 • Stream Power (lb/ft s) . 0 . 06 . 3. 73 0.22 

Frctn LOSS (ft) 0. 53 * Cum Volume (acre-ft) • 2598 . 92 * 3065.74 705.33 
* C & E Loss (ft) 0.02 • c um SA (acres) 378 . 65 319 . 63 312. 70 
*********************************************************************************************** 

wa rning: Divide d flow computed for this cross-section . 
wa rning: ~~i ti~l~s~~1~~~~l d~~th~i ~~;e hf~u~d ~~ ~h~~n~~~a~i~~~ ca ~~~ for t he computed water s urface. 
Note: criti cal depth with the l owest, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
• E.G. El ev (ft) 954.60 • Element Left OB • Cha nne l *Right OB • 
• vel Head (ft) 0.37 • Wt. n-val. 0.043 0 . 048 
• w.s. El ev (ft) 954.23 • Reach Len. (ft) 475 . 00 • 479.55 530 . 00 
• Crit W. S. (ft) 948 . 29 • Flow Area (sq ft) 521.74 *33271.84 
*E .G. Slope (ft/ft) *0.001187 • Area (sq ft) 521.74 *33271.84 
• Q Total (cfs) *164000 . 00 *Flow (cfs) 697.49 *163302.50 • 
• Top width (ft) • 3940 . 00 • Top Width (ft) 437.00 • 3503.00 • 

Vel Total (ft/s) 4.85 • Avg. vel. (ft/s) 1.34 4.91 • 
• Max Ch l Dpth (ft) 16.63 • Hydr. Depth (ft) 1.19 • 9.50 * 
• Conv. Total (cfs) *4759369 .0 • Conv. (cfs) • 20241.6 *4 739127.0 
• Length wtd. (ft) • 479.52 • Wetted Per . (ft) * 438.60 • 3508.58 • 
• Mi n Ch El (ft) 937.60 • Shear (lb/sq ft) 0.09 * 0.70 • 
• Alpha 1.02 • St ream Power ( lb/ft s) • 0.12 3.45 
• Frct n Loss (ft) 0.49 • Cum volume (acre-ft) 283.34 • 3309.45 30 .85 
• C & E LOSS (ft) 0.01 • Cum SA (ac res) 37.83 319.66 * 5.87 
**************************************"'******************************************************** 

Note: Multipl e c riti cal de pths we re found at this location . The critical depth with the l owest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER : 
REACH: RS: 200.49 

INPUT 
Descript i on : 200.49 
Station El evation Data num= 96 

Sta Elev Sta El ev Sta Elev Sta El ev Sta El ev 
******************************************************************************** 

13048.9 
13998. 1 
14951.3 
15979. 3 

945.6 13261.8 
945 . 5 14204.4 
943 . 1 15156.1 
948 . 4 16200.3 

944 . 9 13471.4 
944 . 8 14399.4 
943 . 2 15371.2 
947 . 6 16375.3 

944 . 9 13640. 6 
943.8 14586.6 
945.2 15548.1 
947 . 1 16493 .4 

945.6 13821.9 
943.4 14763.6 
948.1 15769.6 

953 16719 
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945.7 
943 

946.9 
952.8 



16949.5 
17234.4 
17791.5 
18153 .1 
19028. 1 
19490.6 

20192 
20425 . 1 
20638 . 3 
20975. 1 
21830. 5 
22133.6 
23018.2 
23589.4 
24343.4 
24956.8 

951 17105.4 
945.1 17404.6 
947 . 5 17816.7 
947.1 18273.7 
939.7 19085 
939.8 19542 
936 . 9 20201.4 
937 . 8 20452 
940 . 9 20706 . 1 
941.9 21136 . 8 
950 . 9 21861.8 
952.2 22336 
953.8 23185.8 
954.7 23609.6 
952.9 245 14.6 
957. 1 

951.7 1 7132. 4 
947 . 6 17536.5 
949 . 6 17852 . 9 
941.6 18480.3 
944.7 19190. 4 
943.5 19650. 1 
940.9 20275.4 
941.7 20573.6 
939.4 20811.1 
944 . 8 21171 
951.1 21876.9 
952 . 4 22590.8 
954.6 23401.6 

952 23780.4 
953.3 24725.8 

947.4 17168 
952 . 7 17719 . 3 

949 17862.5 
943 . 2 18739.9 
945.3 19261.7 
948.1 19854 .1 
939.8 20324.1 
946.4 20608 . 5 
939.3 20837 . 1 
950.3 21342.1 
959 . 1 21891.8 
952 . 7 22633.1 
954. 5 23519 
952.4 23946 .1 
953.2 24810 . 9 

Dup l i cateEf fective 
952.5 17198.4 950.8 
953.3 17750.3 952 . 7 
950.8 18012.9 951.3 

945 18856.4 944.7 
948.1 19342 . 5 943.7 
940 . 8 1994 7. 1 93 7 . 5 

944 20367. 7 939 . 3 
94 1. 9 20627 944 . 1 
942.5 20956.7 943 . 3 
950.2 21559.3 950 . 8 

959 21905.4 951.7 
952 . 7 22813 . 2 952.3 

954 23540.6 95 1. 9 
952 . 4 24145 952.4 
953.5 24835.6 958 

Manning's n va 1 ues num= 
Sta n val Sta n val Sta n val Sta n val Sta n Val 

*** **** ****** ** *** ** **** ** ***** ** ****** *** *** ** * ******* *** ** ** **** ****** *** ***** 
13048.9 . 15 15548.1 .043 17719.3 .043 18273.7 . 15 19342. 5 .032 

20192 . 043 21171 . 025 

Bank Sta: Left Right Le ngths: Left channel Righ t Coeff Contr . Ex pan. 
17719.3 21171 510 497 . 59 510 . 1 . 3 

Ineffecti ve Fl ow num= 
Sta L Sta R El ev Pe r manent 

13048 . 9 17380 960 F 
21840 22160 960 F 
22950 23300 960 F 
24485 24956.8 960 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
*********************************************************************************************** 
: 0~r· H~!r c~~~) 95U~ : !~~m~~~al. Lof64~s • c3a3~~ 1 

• Rit62~s • 
• w.s. El ev (ft) 953.28 • Reach Le n . (ft) 510.00 • 497 . 59 • 510.00 
• Cr it W. S. (ft) 946.97 • Fl ow Area (sq ft) 607.04 *33688.59 • 3074.81 
• E.G. Sl ope (ft/ft) *0.000940 • Area (sq ft) *29543.49 *33688.59 • 3468.71 
• Q Total (cfs) *164000.00 • Fl ow (cfs) 961. 51 *154777.40 • 8261.14 
• vToep WT

0
i dtta hl ((fftt/)s) •1097

4
8 .. 1

39
1 • Top widt h (ft) • 4663.19 • 3450 . 48 • 2864 . 45 

l • Avg. Ve l . (ft/s) • 1.58 • 4 . 59 2 . 69 
• Max Chl Dpt h (ft) 16 . 38 * Hyd r. Dept h (ft) 1. 83 9.76 • 1.29 
• Conv. Total (cfs) *5347928 . 0 • Conv . (cf s) • 31354.1 *5047184.0 *269389.9 • 
• Lengt h wtd . (ft) 498.40 • Wetted Per . (ft) 332. 19 • 3455.46 • 2378.92 
• MinCh El (ft) 936.90 • Shea r ( l b/sq ft) 0.11 • 0.57 0.08 
• Al pha 1.05 • Stream Powe r (l b/ft s) • 0 . 17 2.63 0.20 
• Fr ctn Loss (ft) 0 . 41 • Cum volume (acre- ft) • 2310 . 15 • 2706.29 674.69 
• C & E Loss (ft) 0.01 • Cum SA (acres) 326 . 27 281.36 285.27 
************************** ********************************************************************* 

warni ng: Divi ded f l ow computed for t his cross-sect i on. 
warning : The cross-sect i on e nd points had to be extended ve rt i cally for the computed wate r surface. 
Note: Mul tiple crit i cal dept hs we re fou nd at t his l ocation . The critica l depth with the lowest, val id, 

water s urface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
*********************************************************************************************** 
* E.G. El ev (ft) 954.10 • El ement Left OB • Channe l • Right OB • 
• Vel Head (ft) 0.33 • Wt:. n-val . 0.043 0 . 047 

: ~~~t !1r ~m m:~; : ~f~;hA~:~- c~~t~t) • nu~ ·35:6u~ 510 . 00 

• E.G. s l ope (ft/ft) *0 . 000893 • Ar ea (sq ft) 775.44 *35402.63 
• Q Tota l (cfs) *164000.00 • Fl ow (cf s) • 1371.76 *162628.30 
• Tvoep wT

0
idtath

1 
((fftt/)s) • 3791.00 • Top widt h (ft) 339.30 • 3451.70 • 

l 4.53 • AVg. vel . (ft/s) 1.77 • 4.59 • 
• Max Chl Dpth (ft) 16.87 • Hydr. Dept h (ft) 2.29 * 10.26 * 
• Conv . Total (cfs) *5487085 . 0 • Conv. (cfs) • 45896.2 *5441189.0 
• Length Wtd. (ft) 497.80 • Wetted Per. (ft) 345.94 • 3460.15 
• MinCh El (ft) 936 . 90 • Shear ( l b/sq ft) 0.13 0.57 
• Alpha 1.02 • St r eam Power (l b/ft s) • 0.22 2.62 
• Frctn Loss (ft) 0 . 39 • Cum vo lume (acre-ft) 276.27 • 2931.44 30.85 
• c & E Loss (ft) 0 . 01 • Cum SA (acres) 33.60 • 281.38 5. 87 
************************************1t***1t***************1t******* * *****1t**********1t***1t********* 

Note: Mul tiple critical dept hs were found at this location . The crit i cal depth with t he lowest, val i d , 
water s urface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 200 . 39 

INPUT 
Descri pt i on : 200.39 
Station El evation Data num= 96 

Sta El ev Sta El ev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

13083.9 945.2 13254.6 945 . 3 13486.8 945.5 13742.8 945 . 8 14008.5 946 
14273.9 945.9 14454 . 3 945 . 6 14637.7 945.4 14834.7 945.2 15022.8 944.7 
15192.5 944.4 15417 . 5 944.4 15642.9 944 . 4 15819. 7 943 . 9 16016.8 943. 5 
16254. 5 943.6 16478 . 3 943.8 16652.7 943.9 16819.7 947 . 8 16875.2 949.8 
16928.9 948.8 16992.7 951.1 17168.8 950.1 17242. 1 945 17439 948.6 
17.484.9 949 17507.9 946.2 17527.7 949.5 17682.5 952 . 2 17714.9 945.6 
17726.7 949.9 17781 947.5 17966.7 946 . 8 18026.8 945.7 18050 . 3 941. 5 

18183 941.3 18379 . 8 942.6 18534.2 941 18751.2 942.5 18800.2 941.7 
18918.7 944.9 19025 . 6 941. 5 19161. 9 944.8 19220.8 943.5 19267. 5 947.7 
19444. 5 940.9 19506 . 7 939 19763.7 940.6 19785 940 . 5 20110.3 939.9 
20152. 6 937 20199 940.6 20240.6 941.7 20272.3 938 . 7 20460.6 948.4 
20515. 5 946.8 20585.3 946.5 20659.8 939.5 20714.2 938 . 7 20742 943.3 
20788 . 5 938.9 20812 . 7 939.9 20854 . 3 937.8 20978.7 940.9 21041 951.3 

21062 949.6 21134 . 2 949.8 21326.6 949.6 21342.1 949 . 6 21606 . 3 951 
21865.7 950.7 21893.4 950 . 9 21911 .5 958 21918.5 956.7 21925.9 957.8 
21937.7 950 . 6 22152.6 950 . 7 22336.4 951. 5 22566.3 951.6 22807.6 951.9 
23031.4 952.1 23203.3 953.2 23429 . 6 953 . 3 23573.8 952 23600 955.9 
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• 

• 

• 

23653.9 
24572.6 
24952.5 

951.2 23829 
95 1. 5 24742.1 
957.6 

950 . 5 24004,5 . 950 . 7 24185.9 
951.6 2484 2 . 9 953.7 24848.9 

Dup 1 i cateEffect i ve 
951.4 24362.4 951.7 
951.1 24857.3 956 . 6 

Manning' s n values num= 
s ta n va l St.a n val s ta n val sta n val s ta n val 

* * * ** * * * * ** * * * * * * * * * * * ** * * * * * ** * * * * * ** * * * * * * * * * * * f: * * * ** * * * * * * * * * * * * * * * * * * * * ** * * * 
13083.9 .15 16875.2 .043 17682.5 . 043 18751.2 .15 19506 . 7 . 032 

20199 .043 21041 .025 

Bank St a : Left ~18~i Le ngths : Left Channel Right Coeff Contr. Expan . 
17682 . 5 550 506. 5 480 . 1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 
13080 17300 960 F 
21400 22680 960 F 
24775 24952 . 5 960 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 1dt * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * ** * * * * * 
• E.G. Elev (ft) 953.17 • Element Left OB • Cha nne l • Righ.

0
t

2
o
5

s • 
ve l Head Cft) 0 .28 • Wt. n-val. 0.043 0.045 0 

• W. S . Elev (ft) 952 . 89 • Reach Len. (ft) 550.00 506.50 480.00 
• Crit w.s. (ft) 946 . 26 • Flow Area (sq ft) • 1497.02 *34887.88 • 3429 . 20 
• E.G. Slope (ft/ft) *0 . 000739 • Area (sq ft) *33168.13 *34887 .88 • 5797.26 
• Q Total (cfs) *164000.00 • Flow (cfs) • 3488.42 *151819.00 • 8692 . 53 
• Top width (ft) *113 15.74 • Top width ( ft) • 4598.60 • 33 58.50 • 3358.64 

vel Tota l Cft/s) 4.12 • AVg. Ve l . Cft/s) 2.33 4 .35 • 2.53 
*Max Chl Dpth (ft ) 15 .89 * Hydr. Depth (ft) 3.91 * 10 .39 * 1.65 
• Conv. Tota l (cfs) *6034760 . 0 • Conv. (cfs) *128364 . 4 *5586533 .0 *319861.9 
• Length Wtd. (ft) 507 . 09 • Wetted Pe r. (ft) 382 . 99 • 3363. 45 • 2078. 59 • 
• Min Ch El (ft) 937 . 00 • Shear (lb/sq ft) 0.18 0.48 0 . 08 
• Alpha 1.06 • St ream Power Clb/ ft s) • 0.42 2.08 0.19 
• Frctn Loss (ft) 0 .54 • Cum Volume (ac re- ft) • 1943.04 • 2314 .62 620.44 
* C & E LOSS (ft) * 0 . 02 *Cum SA (acres) * 272 . 06 * 242 .47 248.84 
************************************************************** ******************* ********** **** 
warning: Divided flow computed for thi s cross-section . 
warning: The c ross-section e nd points had to be extended vertically for the computed water s urface. 
Note : Multiple c ritical de pths were fou nd at thi s location. The critical depth with the lowes t, valid, 

wate r s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
t;: * * * * * * * * * * * * * * * ** t;: * * * * * * * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * 
• E.G. El ev (ft) 953.70 • Element Left OB • channe l • Right OB • 
• vel Head (ft) 0. 29 • Wt. n-val . 0 . 043 0 . 045 
• w. s . Elev (ft) 953.40 • Reach Len . (ft) 550.00 506.50 • 480.00 • 
• Crit w.s . (ft) 946.26 • Flow Area ( sq ft) • 1694 .62 *3662 2 . 89 • 
• E.G . s lope (ft/ft) • o.000702 • Area (sq ft) • 1694.62 *36622 . 89 • 
• Q Total (cfs ) *164000 . 00 • Flow (cfs ) • 4130.06 *159869.90 
• Top width (ft) • 3741.00 • Top width (ft) 382.50 • 3358.50 • 

Ve l Total (ft/s) 4.28 • Avg . Vel . (ft/s ) 2.44 4.37 • 
* Max Chl Dpt h (ft) 16.40 • Hydr. Depth (ft) 4.43 10.90 • 
• Conv. Total (cfs) *6188329.0 • Conv . (cfs) *155842.5 *6032486.0 
• Length Wtd. (ft) 508.20 • Wetted Pe r. (ft) 390 . 34 • 3365.56 • 
• Minch El (ft) 937.00 • Shear (lb/sq ft) 0.19 • 0.48 
• Alpha 1.02 • St ream Power (lb/ft s ) • 0 . 46 • 2.08 
• Frctn Los s (ft) 0 . 49 • Cum volume (acre- ft) 261.81 • 2520.06 • 30.85 
* C & E LOSS (ft) 0 . 02 *Cum SA (acres) 29 . 37 * 242.48 5.87 
*1t**1t************1t*1t***************1t**1t*1t**1t******1t**************1t*1t*************1t************* 

Note : Multiple criti cal depth s were found at this l ocation. The criti cal depth with the l owest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 
REACH: RS : 200.3 

INPlJT 
Desc ription: 200.3 
Stat ion Elevation Data num= 96 

Sta El ev Sta Elev Sta El ev Sta Elev Sta El ev 
********1t***********************************1r*****************1t***********1t**1t** 

13125.5 945.5 13316 945.5 13495 . 7 945.7 13687 . 9 945 . 9 13882.5 945.7 
14123 .9 945.2 14361.2 94 5.8 14546 . 2 945.8 1473 7 . 5 945 . 3 14938 . 1 945.4 
15122. 2 945.1 15335 945.6 154 33 945.6 15567 .6 939 . 4 15743 . 1 943 . 1 
15926.3 943.9 16194.5 945 . 4 164 29 . 4 94 4 . 1 16628 . 2 944 16879. 3 943.5 
17113.8 942.4 17377.6 941.9 17498 . 6 943.3 17607 . 2 938 . 9 17628.8 936.3 
1765 8.3 936 . 3 17675 944. 5 17697. 5 951.2 17780 . 4 950 . 6 17838 .1 947 
17867. 7 942.5 17967.1 945 18084.3 942 18261. 2 944.6 18437. 1 945.1 
18628.2 943.1 18829 .4 943.7 19025 944.9 19214 .9 946.9 19248 . 3 947.6 
19276 .7 941.7 19395.7 940 . 8 19474.4 946.5 19525.1 941.1 19863.4 942.3 
20078.8 940.7 20263 .9 939.9 20310.8 939. 3 20322. 1 942.6 20372 . 8 938 
20488. 5 939.3 20499.7 93 7 . 7 20594.1 938.9 20626.9 940.5 20657 . 3 939.8 
20690.1 946 . 3 20 711 .8 945 . 7 20725.9 942.7 20819. 1 942.7 20861. 5 948.6 
20879.4 947.5 20896 957 20906 955 20980 955.9 20990 954.6 
21051.2 95 5 . 9 21071.8 953.9 21206.4 955 21247.3 956.9 21438 .7 956 
21607.6 952.1 21652.6 956. 5 21832 957.6 22017.2 957.7 22136.9 954 
22358 . 1 956.8 22480.5 957.8 22661. 3 957 . 9 22684.8 957.8 22918.3 956.9 
22 985 . 5 956.5 23086 .3 950.7 23165 .3 950.8 23400 . 3 954 235 76 .8 954.1 

23691 953 . 2 23717.5 950.5 23919.1 94 9 . 7 24108.8 949.5 24379.6 950 . 1 
24590.3 950 . 3 24 795.9 950 . 7 24878.3 952. 9 24883 .6 950.7 24903 957.1 
24983.7 956 . 7 

Manning's n va 1 ues num= 7 
Sta n val Sta n val Sta n Va l St a n val Sta n val 

*************************************************** * **************************** 
13125 . 5 . 15 17780.4 .15 18261. 2 .065 19395.7 . 032 20263. 9 . 04 3 

20896 . 043 21206.4 .053 

sank Sta: Left nm Lengths: Left Channel Ri~~~ Coeff Contr. Ex pan. 
17780.4 520 515 . 72 .1 . 3 

rneffecti ve Flow num= 1 
Sta L Sta R Elev Permane nt 
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Dup 1 i cateEffect i ve 
13125 17205 960 

CROSS SECTION OUTPUT Profil e #PF#1 

: 0~ ~- H~~~v (~~~) 95~ : ~~ : ~~ em~~0a l. Lo:i58B : CS~O~Gl : Ri t65~B • 
• w.s . Elev (ft) 952 . 12 • Reach Len . (ft) 520 . 00 • 515 . 72 560 . 00 
• Crit W.S . (ft) 947.18 • Fl ow Area (sq ft) • 5257.79 *28732.01 • 2497.26 
• E.G. s lope (ft/ft) *0.001603 • Area (sq ft) *35712.51 *28732.01 • 2497 . 26 
• Q Total (cfs) *179750 . 00 • Flow (cfs) • 9082.61 *166347.00 • 4320.39 
• Top width (ft) • 9118.91 • Top widt h (ft) • 4654.90 • 3107.07 • 1356 . 93 

vel Total (ft/s) 4.93 • Avg. vel . (ft/s) 1.73 5.79 1.73 
*Max Ch l Dpth (ft) 15 .82 * Hydr. Depth (ft) 9.14 9.25 1.84 
• Conv. Total (cfs) *4488975.0 • Conv. (cfs) *226824 . 0 *4 154256.0 *107895.0 • 
• Length Wtd. (ft) 517.47 • Wetted Per. (ft) 578.54 • 3112 . 25 • 1357.60 
• MinCh El (ft) 937.70 • Shear (lb/sq ft) 0.91 • 0 . 92 0.18 
• Alpha 1.29 • Stream Power ( lb/ ft s) • 1.57 5.35 0.32 
• Frctn Loss (ft) 0 . 93 • Cum Volume (acre-ft) • 1508 . 19 • 1944 . 74 574.75 
* C & E LOSS (ft) 0 . 01 * Cum SA (acres) 213 . 64 204 . 88 222.85 * 
**i<:*****'************1<******'**********1t***********'********************************************** 

warning : Divided f l ow computed for t his cross-section . 
warning: The cross-sect i on end point s had to be extended vertically for the computed water s urface. 
Note: Multiple critical depth s were found at this locat ion. The critical depth wit h the lowest, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
• E.G. El ev (ft) 953.18 • Element Left OB • Channel • Right OB • 
• vel Head (ft) 0.46 • Wt . n-val. 0.150 • 0.046 
• w.s. Elev (ft) 952.73 • Reach Le n. (ft) 520 . 00 • 515 . 72 560.00 
• crit w.s . (ft) 947.17 • Flow Area (sq ft) • 5605 . 86 *30611 . 86 • 
• E.G. s l ope (ft/ft) *0.001382 • Area (sq ft) • 5605.86 *30611 . 86 • 
• Q Total (cfs) *179750.00 • Flow (cfs) • 9271.11 *170478.90 
• Top wi dt h (ft) • 3683 . 53 • Top width (ft) 575.40 • 3108 . 13 

vel Total (ft/s) 4 . 96 • Avg . vel. (ft/s) 1.65 5 . 57 
* Max Ch l Dpth (ft) 16.43 * Hydr. Dept h (ft) 9.74 9.85 
• conv. Total (cfs) *4835241.0 • Conv. (cfs) *249391.0 *4585850.0 
• Length wtd . (ft) 516 . 00 • Wetted Per. (ft) 589.04 • 3113.47 
• Min Ch El (ft) 937.70 • Shear (lb/sq ft) 0.82 0.85 
• Alpha 1.20 • St ream Power (lb/ft s) • 1. 36 • 4.72 
• Frctn Loss (ft) 0.80 • Cum Volume (acre-ft) 215.72 • 2129. 17 30 .85 
* C & E LOSS (ft) 0.01 *Cum SA (acres) 23.33 204.89 5.87 * 
*************************************************************************************1r********* 

Note: Multiple critical depths were found at th i s l ocat i on. The critical depth with the lowest, vali d, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 200 . 2 

RS: 200.2 

Left Channel Bank Stat ion Interpolated 
Stat i on El evation Data num= 97 

sta El ev sta Elev Sta El ev Sta El ev Sta Elev 
**********1r****************1r1r1r1r**********1r****1r********************************* 

13153 . 3 944.6 13349 . 8 941 13453 . 5 941.7 13506.2 944.4 13667.2 944. 5 
13896.4 944 . 4 14116 . 1 944.3 14330 . 9 944 . 2 14491.6 944.1 14677.3 943 . 8 
14757.1 939 . 6 14939.8 944 . 1 15110.7 943 . 8 15278 . 6 943.3 15461.1 943.2 
15632. 4 943 . 3 15866.9 943 . 9 16084.9 943.3 16260 . 8 943.4 16458. 2 942.6 
16696 . 4 943 . 8 16928.4 942.2 17115942.0292 17146.9 942 17406.4 942 . 7 
17643 . 4 942 . 6 17703 . 7 941.7 17728 . 1 936.2 17754.7 936.2 17774.2 941 
17960 . 5 949.6 18052 . 3 948 18086 . 8 939.2 18113 .1 940.7 18233.7 939.8 
18402 . 1 943 18511.7 944.8 18531.7 941.8 18707 . 3 944.7 18794.8 941.3 
19017.2 943 . 2 19081.1 945 . 2 19247.5 944.2 19313 . 2 945.7 19482.3 942.9 
19591. 6 942 . 6 20062. 3 940 . 4 20235.8 940 20296 . 5 940.6 20329.2 937.6 
20402 . 2 940 . 4 20578.4 937 . 9 20633 938.7 20676 937 20686.1 939.7 

20744 948 20822 . 3 948 20949.1 954.9 21027 . 6 947.5 21215 947.3 
21338.5 947 . 2 21527.5 948 . 5 21746 948.8 21841.7 948.3 22059 949 . 1 
22185.4 949 .1 22507.1 948 . 8 22551.2 949 22836.7 949.8 22992.3 949 . 2 
23156 . 3 950.7 23327 . 5 950.2 23492 . 3 951.2 23633 . 4 950.7 23641.6 948.8 
23667 .9 953 . 3 23785.4 949 . 4 23980 949 24145.7 948.5 24326 947 . 5 
24336.6 946 . 6 24353.9 949.4 24529.6 949 . 2 24626. 1 949.5 24679.5 947 . 3 
24861.6 949 . 3 24983 . 4 948 . 5 24990.2 949 . 6 24999.2 947 25138.6 950 
25169.5 955.5 25202 . 4 950.9 25239.2 950 25434.2 953.6 25474.7 955 . 9 
2 5481.6 954.7 25498.7 958 . 4 

Manning's n va 1 ues num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

*******************1r************************************************************ 
13153.3 . 15 17960.5 .15 18233.7 .065 19482. 3 . 032 20235.8 .043 

20744 . 043 21215 . 025 23667.9 . 053 

Bank Sta : Left n~~~ Le ngths : Left c hanne l Right Coeff Contr. Ex pan . 
17960. 5 535 525.73 515 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 
13150 17115 960 F 
20744 23100 960 F 

25169.5 25498.7 960 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
******1r************************1r*************************************************************1r* 
* E.G. El ev (ft) 
• vel Head (ft) 
• w.s . Elev (ft) 
* Crit w. s. (ft) 
• E.G. Sl ope (ft/ft) 
• Q Total (cfs) 

• 0~~ *~~~~ ~ms) 

951.67 
0. 56 

951.10 
946.78 

*0.002027 
*179750 . 00 
*11857 . 73 

5. 05 

* Element 
* Wt. n-val. 
• Reac h Len. (ft) 
• Flow Area (sq ft) 
• Area (sq ft) 

• Fl ow (cfs) 
• Top width (ft) 
• Avg. vel. (ft/s) 

Left OB * 
0.150 • 

535. DO 

csaQ~Gl * Rit65~B * 

525.73 515.00 
• 7123.41 
*37700.66 

*13140. 99 

*24953.69 • 3542.48 
*24953.69 • 9020.27 

• 4807.20 
*158890.60 • 7718.37 

• 2783. 50 • 4267.03 
1. 84 
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• 

• 

• 

oup l i cateEffective 
• Max Chl Opth (ft) 14.90 • Hydr. Depth (ft) * 8.43 • 8 . 96 1.84 
• coriv. Total (cfs) •3992119.0 • Conv. (cfs) •291851.9 •3528848.0 *1714 19.5 
• Lengt h wtd. (ft) 525 . 91 • Wetted Pe r . (ft) • 846.90 • 2786 . 31 • 1924.34 • 
• Mi n c h El (ft) 937.00 • Shear ( l b/sq ft) 1.06 • 1.13 0 . 23 
• Al pha 1.43 • Stream Power ( lb/ft s) • 1.96 • 7.22 0 . 51 • 
• Frct n Loss (ft) 0. 98 • Cum Vol ume (acre-ft) • 1070.00 • 1626.94 500 . 71 • 
* C & E LOSS (ft) 0.03 • Cum SA (acres) 157.16 • 170.01 • 186 . 70 • 
1>: ** * ** * * * * 1>: * * * * 1r: * * * * * * * * * * 1>: * 1>: ** * * * * * * * * * * * ** * * * * * * * * * 1<* * * * * * * * * * 1r * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * 

warning: 
warning : 
warning : 

Not.e: 

Di vi ded flow computed for this cross-section. 
The cross-section e nd points had to be extended verti cal ly for the computed water s urf ace. 
The energy l oss was greater t han 1.0 ft (0.3 m). between t he current and previous cross 
sect i on . Th is may i ndicate t he need fo r additi onal c ross sections. 
Mul t i pl e c ri t ical depths were found at th i s l ocation . The cri tical dept h wi t h the l owest, 
water su rface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E.G . El ev (ft) 952.38 • Element Left 08 • Cha nnel • Ri ght 08 • 
• Vel Head (ft) 0.55 • Wt. n-val. 0.150 • 0 . 046 • 
• w.s . El ev (ft) 951.83 • Reach Len. (ft) 535 . 00 • 525.73 515.00 
• Crit w.s. (ft) 946.77 • Flow Ar ea (sq ft) • 7740.51 •26985.25 
• E.G. s l ope (ft/ft) •0 . 001732 • Area (sq ft) • 7740 . 51 *26985.25 
• Q Total (cfs) •179750 . 00 • Fl ow (cfs) *13843 . 60 *165906.40 
• Top width (ft) • 3629.00 • Top width (ft) • 845.50 • 2783.50 • 

Vel Total (ft/s) 5. 18 • Avg. ve l . (ft/s) 1.79 6. 15 
• Max Ch l Dpt h (ft) 15.63 * Hyd r . Depth (ft) 9.15 9 . 69 
• Conv . Total (cfs) •4319022.0 • Conv. (cfs) •332633. 1 *3986389.0 
• Length wtd. (ft) 526.30 • Wetted Per . (ft) • 856.71 • 2790.14 • 
• Mi n c h El (ft) 937.00 • s hea r (lb/sq ft) 0.98 1. 05 
• Al pha 1.31 • Stream Power (lb/ft s) • 1. 75 6.43 
• Fr ctn Loss (ft) 0.81 • c um vo l ume (ac re-ft) 136.06 • 1788.21 • 30.85 
• C & E LOSS (ft) • 0.04 • Cum SA (acres) * 14.85 * 170.01 * 5.87 * 
* * * * * * * * * * * * * * * * 1: * * * * 1: * * * * * * * 1: * * 1: * * 1: * * * * * * * * * * * * * 1: * * * 1:: 1: * * * * * * 1: * * * * * * 1::'1: * * * * 1: ** * * * * * * * * * * * * 1: * * * * * 

val id , 

Note: Multipl e c r i t ical depths were fo und at t his l ocat i on. The critical de pt h wi t h t he l owest, val id , 
water surface was used . 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Desc ript i on : 200 . 1 

RS: 200.1 

Station El evation Data num= 96 
Sta El ev Sta El ev Sta El ev Sta Elev St a El ev 

*********************************************************************1:********'** 
13401.5 961.6 13404.9 959.9 13406 . 7 957.2 13436 . 1 949.3 13438.3 947.2 
13608 . 9 944.8 13771.4 944.1 13861. 6 946 . 2 14093 . 6 944.2 14363 943. 5 
14599 . 1 944 14804.9 943 . 5 14985 . 6 943 . 6 15188 . 8 942.7 15425. 2 942.8 
15650.8 942.8 15834.1 942. 9 16015 . 4 942 . 8 16214.7 941.9 16467.4 94 1. 6 
16641.3 942.8 16821. 1 944 17077 . 9 942 . 2 17313 941.7 17523.7 941.6 
17672 . 5 940.7 17733.3 94 3. 5 17903 . 5 943 18097 942 18197 940 . 9 

18244 934.9 18278.2 934.7 18280 936.9 18289 936.2 18327.6 941.8 
18505 . 3 941.8 18602 941.2 18752 . 8 944.8 18927.6 940.3 19044 . 3 938.9 
19072 . 3 941. 3 19130.7 943 19301. 3 943. 1 19402. 1 944.8 19524 . 2 93 7 .7 
19631. 9 945.9 19875.1 939. 3 20104 . 9 934.9 20306.5 934.5 20329.5 935.2 
20520. 9 935.5 20604.1 936.7 20643 947.2 20857.2 946.5 21112.6 946 . 5 
21165.6 945.5 21339.7 946.3 21499.9 947.4 21673.2 947.4 21692. 7 947.4 
21938 . 1 947.6 21976.2 947.6 22310 947.7 22366.6 947.7 22620.5 948 

22748 948.7 23104 . 3 950.4 23323 . 4 950.8 2352 1 950. 1 23671 . 5 950.7 
23677.2 948.1 23730.1 951.6 23754 . 2 948. 1 23760.8 950 . 1 23949.5 948.5 
24132.7 948.8 24309.4 949 24354.9 949.5 24372. 1 946 . 9 24 561. 3 948.7 
24717.9 946.9 24773.6 949. 1 24952 . 8 948.5 25016.6 946.2 25028.8 948.4 
25039. 1 944 .7 25073.4 947.5 25256. 1 949.3 25287.2 954 . 4 25301 949. 1 
25375.9 953 . 1 25528.9 956 25539.2 95 7 .4 2555 1. 8 955 . 4 25735.3 95 7 .8 

25963 960 

Manning' s n Val ues num= 8 
Sta n val Sta n Val Sta n val Sta n val Sta n val 

* * * * 1: * * * * * * * * * * -t: * * * * * * ** * * * 1: 1: * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
13401.5 .15 15425 . 2 . 043 16821.1 . 15 18752 . 8 . 15 19524.2 .032 

20643 . 043 21165 . 6 . 025 23730. 1 . 053 

Bank Sta: Left ~~~~~ Le ngt hs: Left Channel Right Coeff Cant r. Ex pan. 
17733. 3 490 491.65 495 . 1 . 3 

Ineffect i ve Flow num= 
Sta L Sta R El ev Permanent 
13400 17030 960 F 
20800 23000 960 F 

25287.2 25965 960 F 

CROSS SECTION OUTP UT Profi l e #PF#1 
**************************************************************************'************'***'****''** : e~r · H;!av (~ij) 95 8:~~ : ~~~m~~~al. lo:is8B : cg~g~ol : Ri 8~6s8B * 
• w.s. El ev (ft) 950. 19 • Reach Len. (ft) • 490.00 • 491. 65 495.00 
• Cr it w.s. (ft) 945.22 • Fl ow Area (sq ft) • 5946.08 *28462 . 42 • 3251.01 
• E.G. s l ope (ft/ft) •0.001730 • Ar ea (sq ft) •30238.28 •28462.42 • 9247.00 • 
• Q Total (cfs) •179750 . 00 • Flow (cfs) •10167.66 •163284.20 • 6298. 19 • 
• Top Wi dth (ft) *11254.10 • Top wi dth (ft) • 4300.50 • 2909.70 • 4043.90 • 
• vel Total (ft/s) 4.77 • Avg. vel . (ft/s) 1.71 • 5.74 1. 94 
• Max Ch l Dpth (ft) 15.69 • Hydr. Depth (ft) 8.45 9.78 1.79 
• Conv. Total (cfs) *4321296.0 • Conv. (cfs) *244436.5 *3925447 .0 *151412.3 
• Length Wtd. (ft) 491.84 • Wetted Per. (ft) • 703 . 37 • 2913.88 • 1823. 03 • 
• Min Ch El (ft) 934.50 • Shear ( l b/sq ft) 0.91 • 1. 06 0. 19 
• Alpha 1.33 • Stream Power ( l b/ft s) • 1.56 • 6.05 0.37 
• Fr ctn Loss (ft) 0 . 58 • Cum Volume (acre-ft) 652.79 • 1304.60 392.73 
• C & E LOSS (ft) 0.06 • Cum SA (acres) 101. 23 135.65 137.58 
**'**'********1:*******'**'**************************************'*********************************** 

war ning: oi vi ded flow computed for t his c ross-secti on. 
Note: Mul tipl e critical dept hs were found at thi s l ocation. The crit i cal dept h wi th t he l owest, val id, 

wate r surface was used . 
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Dup l i cateEffective 

CROSS SECTION OUTPUT Profi l e #PF#2 
************************************************'****'*************'************'********'*******'*** 
: ~~?· H~~dv (~~)) 956:~~ : ~~~m~~0al . LQ~Isg8 

: c8~85i1 
: Ri8~~4~8 * 

• w.s. El ev (ft) 951.11 • Reach Len . (ft) 490.00 • 491.65 495 . 00 
• crit w.s. (ft) 945.22 • Flow Area (sq ft) • 6594.26 *31144.08 653.90 
• E.G. Sl ope (ft/ft) *0 . 001392 • Area (sq ft) • 6594.26 *31144 . 08 653.90 
• Q Total (cfs) *179750 . 00 • Fl ow (cfs) *10748 . 50 *166859.30 • 2142 . 24 
• Top width (ft) • 3770.00 • Top wi dt h (ft) 703.30 • 2909 . 70 157.00 

vel Total (ft/s) 4 . 68 • Avg. ve l . (ft/s) 1.63 5.36 3.28 
* Max Chl Dpt h (ft) 16.61 * Hydr. Dept h (ft) 9.38 10.70 4.16 
• Conv . Total (cfs) *4818061.0 • Conv. (cfs) *288105 . 3 *4472535.0 • 57421.1 • 
• Lengt h wtd. (ft) 491.67 • Wetted Per. (ft) 711 . 94 • 2913.88 161.42 
• MinCh El (ft) 934 . 50 • Shear ( l b/sq ft) 0.80 • 0.93 0 . 35 
• Al pha 1.23 • Stream Power ( l b/ft s) • 1. 31 • 4.98 1.15 
• Frctn Loss (ft) 0.5 1 • Cum Vo lume (ac r e-ft) 48 . 03 • 1437.43 26 . 99 
• c & E Loss (ft) 0.04 • Cum SA (acres) 5.33 135.65 4.95 • 
*********************************************************************************************** 

Note: Multiple criti cal depths were found at t his l ocation . The critical dept h wit h the lowest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descript i on: 200 

RS: 200 

Station El evation Data num= 96 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

******************************************************************************** 
13751.9 957.5 13774.9 950 . 4 13899.2 945 . 3 14075.2 943 . 6 14247.4 943 . 4 
14390.2 944 . 1 14410.8 941.9 14489 . 5 944.7 14707.6 944.7 14871.6 945 
15032. 5 944 . 4 15300.2 944 . 1 15460. 8 944 . 8 15628 944 . 3 15784.9 944.2 
15958 . 7 943.4 16114 943.3 16279 942 . 4 16452 942.3 16652.4 942.7 
16843.9 942 . 3 17008 . 1 943.8 17197.2 943 . 5 17388.9 942 . 5 17552.5 941.8 
17738 . 6 942.2 17904 942 . 1 18074.8 942.9 18250.5 943 . 4 18433.6 942.2 

18601 942.2 18626 940.2 18638.8 934 18658 . 5 933 . 4 18693. 5 940.2 
18768 . 9 944.3 18874 . 7 940.2 19043.7 940 . 6 19233 . 3 941.2 19416.4 942.6 
19566 . 9 941.6 19720. 1 935.8 19796.8 938.8 19975 934.4 20272.3 934.1 
20276 . 6 934.2 20626.2 936.3 20790.5 935.3 20829 944.5 21085.6 944 
21172 . 7 942.8 21329.4 945.1 21406.2 952.7 21433 . 8 946 . 6 21513.2 94 7.1 
21713 . 7 947 21747.4 947 21906.5 946.8 21920 . 3 946.8 22147 . 8 946 
22206 . 3 945.8 22451.9 946.8 22701. 3 947.9 22901. 9 948.3 23151.7 949.3 
23234.2 950.1 23323.5 948.7 23510.9 949.9 23672 . 1 949 . 6 23707 . 3 949.9 
23712 . 7 946.9 23720.9 949.2 23769 . 1 950.4 23820 . 8 947.8 23989 . 1 947.8 
24020.6 947.1 24029.2 945.6 24038 947.6 24198.6 947 24361 947 . 2 
24513. 5 945.6 24672.5 946.4 24863. 2 946.6 25018.9 946.3 25064.3 946 
25075.8 943.9 25087.5 947.1 25163.5 947.5 25181.3 953.2 25200.7 953 . 7 

25211 947.8 25384.8 952.1 25573 . 3 956 25602.8 956.1 25616.3 960 . 7 
25622.7 961.4 

Manning's n va l ues num= 
Sta n val Sta n Val Sta n val Sta n Val Sta n val 

******************************************************************************** 
13751.9 .15 15628 . 043 17008.1 .15 18601 .15 19566.9 . 032 

20829 .032 21329.4 . 043 21713.7 . 025 23769.1 . 053 

Bank Sta: Left ~~m Lengths: Left Channe l Rim Coeff Contr. Expan. 
17008.1 520 521.67 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 
13751 16950 960 F 
21350 23200 960 F 

25200.7 25625 960 F 

CROSS SECTION OUTPUT Profile #PF#l 
*********************************************************************************************** 
: ~~~- H~~~v c~W 958J~ : ~iem~~~al . L6:64~B • cga()~~l : Rit63~B • 
• w.s. El ev (ft) 949.74 • Reach Len. (ft) 520.00 521.67 • 525.00 
• crit w.s . (ft) 944.16 • Flow Area (sq ft) 360.81 *37062.06 • 7114.48 
• E.G. slope (ft/ft) *0 . 000864 • Area (sq ft) *18898.55 *37062.06 *11612.06 
• Q Total (cfs) *179750.00 • Fl ow (cfs) • 1238.45 *158884 . 00 *19627.52 
• Tvoep WT

0
idttahl ((fftt/)s) *11193.60 • Top width (ft) • 32 17.23 • 3820.90 • 4155.47 

1 4.04 • Avg. ve l . (ft/s) 3.43 4.29 • 2.76 
*Max Chl Dpt h (ft) 16.34 * Hydr. Depth (ft) 6.21 * 9.70 * 3.14 
• Conv. Total (cfs) *6113840.0 • Conv. (cfs) • 42123.5 *5404126.0 *667591.3 
• Lengt h Wtd. (ft) 521.96 • Wetted Per. (ft) 58.10 • 3824.60 • 2271.73 
• Mi n Ch El (ft) 933 . 40 • Shear (lb/sq ft) 0.34 0.52 0. 17 
• Alpha 1.05 • Stream Power ( l b/ft s) • 1.15 2.24 0.47 
• Frct n Loss (ft) 0 . 40 • Cum Vol ume (acre-ft) 376.42 934.82 274.21 
* C & E LOSS (ft) 0 . 02 *Cum SA (acres) 58.95 97.67 90.99 
*********************************************1c************************************************* 

warni ng: Di vided f l ow computed for th i s c ross - secti on . 
Note: Mul tipl e critical depths were fo und at th i s l ocation. The critical depth with t.he l owest, val id, 

water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
• E.G. El ev (ft) 
• ve l Head (ft) 
• w.s. Elev (ft) 
• Crit w.s. (ft) 
• E.G. Slope (ft/ft) 
• Q Total (cfs) 

• ~~~ ~~~~~ ~ms) 
* Max Chl Dpth (ft) 
• Conv. Tot a 1 (cfs) 
• Lengt h Wtd. (ft) 
* Min Ch El (ft) 

950.98 
0.28 

950.70 
944. 16 

*0 . 000792 
*179750 . 00 
• 4100.00 

4.22 
17.30 

*6388853. 0 
521.71 
933.40 

* El ement 
* Wt. n-Val . 
• Reach Le n . (ft) 
• Fl ow Area (sq ft) 
• Area (sq ft) 

• Fl ow (cfs) 
• Top widt h (ft) 
• Avg. vel . (ft/s) 
• Hydr . Depth (ft) 

• Conv. (cfs) 
• Wetted Per. (ft) 
• Shear (1 b/sq ft) 

L6f64~B * cgaos61 * Rit63~B * 
520 . 00 • 521.67 525.00 
416.36 *40715.75 • 1418.00 
416 . 36 *40715.75 • 1418.00 

• 1388.62 *172089. 50 • 6271. 86 • 
58.10 • 3820.90 221.00 

3 . 34 4.23 4.42 
7 . 17 10.66 • 6.42 

• 49355 . 8 *6116576.0 *222920.5 
65.53 • 3824.60 • 227 . 63 
0.31 0.53 0 . 31 
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• 

Dup 1 i cateEffecti ve 
• Alpha 1.00 • Stream Power ( l b/ft s) • 1.05 • 2.22 1. 36 
• Frctn Loss (ft) 0.35 • Cum volume (acre - ft) 8.60 • 1031.90 15. 22 

: * ~ *~ 1r ~ 1t ~~! ~ 1t ~ f~ l* * 1r 1t * 1t * 1ddr * 1r *2 * 2~ 1t 1t :*;~~ * ;! 1t £ :; ~;~ L~ 1r 1r ** 1r * 1t 1t 1t 1t 1r 1r 1r;,; 2 ~ 1r 1r: 1r 1r 1r ~~ * ~ ~ ** 1t 1r * ** ~,; ~2 1t 1r 1r 

Note: Multiple critical depth s were found at this location. The critical dept h with the lowest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPlJT 
oescri pti on : 199.91 

RS: 199.91 

Station Elevation Data num= 96 
Sta El ev Sta El ev Sta Elev Sta El ev Sta Elev 

******************************************************•************************* 
14357 952 14390.5 944 . 3 14519.8 944.3 14639. 2 944 14799.9 943 . 3 
14919 943.3 15064.9 943.3 15201.6 943.3 15338.6 943.4 15454 .7 943 . 3 

15584 . 5 943.3 15701.7 943.3 15826.7 943 15946.8 942.7 16066 .9 942.8 
16186 942.4 16318 . 5 941.2 16444.9 941.2 16595 941.2 16734.2 941.2 

16862 . 4 941.9 16985.5 941.6 17123.4 941.2 17256.1 940.2 17418.5 940.8 
17583.3 941.1 17747 . 3 940 .1 17924.2 940.7 18048.2 942.2 18185 942 . 2 
18189.1 942.2 18396 . 1 942 .1 18544. 2 943.4 18752 . 1 941 18756.5 940.1 
18757 . 1 941.1 18776 . 4 938. 5 18875.1 932 . 1 19009.5 940.119154.1 941.2 
19274.4 940. 6 19412 . 9 940 .1 194 33.2 938.2 19665 944.1 19683.4 944.3 

20122 935.3 20357 935 . 3 20396.2 935.2 20513.6 938.9 20603.3 938.2 
20817 . 6 934.9 20841.2 934 . 9 21013 935.1 21078.3 935.1 21141.2 941.5 
21181.1 941. 5 21315 . 9 945 21377.5 952.3 21405.6 945.7 21555.3 946.7 
21673 . 9 946.5 21886.3 946.2 22065.2 946 . 2 22189 . 8 945.7 22354.3 945.2 

22462 946.4 22675.7 948.1 22731 948.3 22992 .2 947.3 23079.5 947.2 
23195.8 947.1 23332.1 947.2 23499 947.4 23628.6 947.3 23678.5 948.1 
23685.3 950. 9 23692. 1 948.2 23702.9 950.2 23747.7 949.7 23766.7 947.4 
23890.2 946.9 24000 946 . 9 24127.8 946.1 24323.2 945.3 24446.3 945.3 
24602.1 944.4 24749.8 944 . 2 24887.7 943.5 25018.7 945.8 25033.6 942.4 
25046.9 947.2 25137.9 947.1 25214 . 4 951.6 25285.5 947.1 25444.7 950.8 
25559.1 953 . 2 

Manning's n Values num= 10 
Sta n val Sta n val Sta n val Sta n Val Sta n val 

** ***********************************1r****************************************** 
14357 . 15 16318.5 .043 17747.3 .15 18544.2 . 15 19433.2 .032 
21013 . 043 21315.9 .043 21377 . 5 .025 23702.9 . 053 25018.7 . 025 

Bank Sta: Left Right Lengths: Left Chan ne 1 Right Coeff Contr . Ex pan. 
16862 . 4 21315.9 465 466.41 465 .1 . 3 

Ineffective Flow num= 
Sta L Sta R El ev Permanent 
14357 16800 960 F 
21330 23050 960 F 
25200 25559.1 960 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*'**************************** * *******'***************************1:****************************** 

: e~r· H~!~v c~W 946J~ : ~iem~~~al . L6:641
8 

• c~~3~~1 
: Ri8h64~B • 

• w.s. El ev (ft) 949.39 • Reach Len . (ft) 465 . 00 • 466 . 41 • 465.00 
• Cri t w. s. (ft) 943.36 • Flow Area (sq ft) 477.76 •43007 . 52 • 6769 . 67 
• E.G. s l ope (ft/ft) *0.000668 • Area (sq ft) *16319 .12 *43007 . 52 *11526 . 39 
• Q Total (cfs) *179750.00 • Fl ow (cfs) • 1657.71 *164523.10 *13569.20 • 

• ~~~ ~~~~~ ~ms) :1o84U~ : !e~ .w~~th ~ms) : 249~:~~ : 445~ : ~~ : 389~:gg • 
• Max Chl Dpth (ft) 17.29 • Hydr. Dept h (ft) 7.66 • 9.66 * 3 . 25 
• Conv. Total (cfs) *6954198.0 • Conv. (cfs) • 64133.8 *6365097.0 *524967.6 • 
• Length Wtd . (ft) • 466.19 • wetted Per. (ft) 62 .40 • 4455.54 • 2083 . 72 • 
• Mi n c h El (ft) 932.10 • shear (lb/sq ft) 0 . 32 0.40 • 0.14 
• Alpha 1.08 • Stream Power (lb/f1: s) • 1.11 • 1.54 0.27 
• Frct n Loss (ft) 0.50 • Cum volume (acre-ft) 166.22 455.37 134.77 
* C & E LOSS (ft) 0.01 *Cum SA (acres) 24 . 86 • 48.12 42.45 
*********************************************1:************************************************* 

warning: 
warning : 

Note: 

Di vided flow computed for thi s cross-sect i on. 
The conveyance ratio (upstream conveyance divided by downst ream conveyance) i s l ess than 
0. 7 or great.er than 1. 4. This may indicate the need for additional c ross sections . 
Multipl e cri tical depths were found at t hi s l ocat i on. The critical depth with t he lowest, 
water s ur face was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*************'***1:*********************""************'******************************************** 
: e~r·H~!~v(~g) 95U~ : ~i~m~~~al . L6f641B • C~~3~~l : Rit641B • 
• w.s. El ev (ft) 950.39 • Reach Len . (ft) 465 . 00 • 466.41 • 465 .00 
• Cri t w. s. (ft) 943.36 • Flow Area (sq ft) 540 . 67 *47497.17 • 64 . 28 
• E.G. s l ope (ft/ft) *0.000573 • Area (sq ft) 540.67 •47497 .17 64 . 28 
• Q Total (cfs) *179750.00 • Flow (cfs) • 1727.02 *177898 .40 124.56 • 
• Top width (ft) • 4530.00 • Top width (ft) 62.40 • 4453.50 • 14.10 • 

vel Total (ft/s) • 3.74 • Avg . Ve l. (ft/s) 3 . 19 • 3.75 1.94 
• Max c hl Dpth (ft) 18 .29 • Hydr. Depth (ft) 8 . 66 • 10.67 4.56 
• Conv. Total (cfs) *7510252.0 • Conv. ( c f s) • 72157 . 5 •7432890 . 0 • 5204.4 
• Length wtd. (ft) • 466.37 • Wetted Per. (ft) 71 . 24 • 4455.54 • 17.92 • 
• Minch El (ft) 932.10 • Shea r ( l b/sq ft) 0 . 27 • 0.38 0.13 
• Alpha 1.00 • Stream Power ( lb/ ft s) • 0 . 87 1.43 0.25 
• Frctn Loss (ft) 0.47 • Cum volume (acre-f1:) 2 . 89 • 503.68 6.28 
* C & E LOSS (ft) 0.00 • Cum SA (ac res) 0 . 33 48.12 • 1.38 * 
****************************************************************************************'******* 

val i d, 

warning: The conveyance ratio (upstream conveyance divided by downst ream conveyance) is l ess t han 
0. 7 or greater than 1.4. Thi s may indicate the need for addi tional cross sections. 

Note: Multiple cri tical depths were found at t hi s location. The critical depth with the l owest, valid , 
water s urface was used. 

CROSS SECTION 
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RIVER: 1 
REACH: 1 

IN PUT 
Descript i on : 199.82 

RS: 199 . 82 

Left c han ne l Bank Stat i on I nterpolated 
Stati on Elevat i on Data num= 97 

Dup l i cateEffective 

Sta El ev Sta Elev Sta El ev Sta El ev Sta El ev 
* ************************************ ************************************ ******* 

14626.5 957 . 7 14665 955.3 14714.8 947.7 14731.9 943.6 14878.2 942 . 2 
15038.4 942.1 15177. 1 942 . 1 15312 942.9 15442 . 8 943 . 5 15572 . 5 942 . 6 
15710.4 942.1 15843.3 942 . 2 15981. 6 942 16111. 7 941.9 16269.4 941.3 
16337.7 94 1. 1 16490 94 1. 8 16647 . 8 94 1. 2 16807 . 1 940. 1 16870 940.1 
16937 . 5 940.1 17070.8 940.1 17202 . 5 940. 1 17339.2 940.1 17503 . 8 940.1 
17635 . 5 940.1 17774.7 939. 1 17955 . 5 939.8 18107 939.8 18236.3 940.2 
18376 . 6 94 1.1 18554 . 9 941.8 18684 . 9 940.6 18768.3 940 18787.7 931.4 
18818. 1 93 1. 2 18845.4 938. 1 18894 . 5 940 19032.4 940.6 19165.1 939.3 
19236.6 938.1 19354 . 5 941.6 19458.6 938 . 6 20124.2 939 . 3 20322.3 939.2 
20533.6 938 . 6 20766 . 2 939.3 20910.7 936.7 20926 937.9 21009.9 936.6 
21146.9 939 . 7 21241.8 942 . 2 21405.4 944.5 21551.8 945.7 21756.1 945.8 
21937.2 945.7 22121.7 945 . 7 22347. 1 945.6 22491.6 945.9 22657.2 946 . 2 
22790.5 945.6 22925. 1 946.5 23055.8 946. 4 23218 . 3 946 .1 23364 . 5 946 . 1 
235 14 . 8 945.8 23642 948 . 2 23655.7 947.2 23663.6 949.2 23669 . 7 947 
23724 . 8 949.5 23780.9 946.5 23947 945 24077.1 944.4 24199 . 5 945. 5 
24210 . 3 943.6 24214.2 944.9 24354.9 943.6 24545.8 943 24742.9 943.3 
24928.6 944 25002.7 943.7 25010.2 942.2 25023.6 945.4 25153.6 945.8 
25304.8 946 . 9 25434.7 948. 1 25588.5 950.5 25663.5 95 1. 7 25798.3 956.3 
25810.1 957.9 25834.3 954.9 25859.3 957.7 25991. 9 960 . 7 26149.5 962. 1 
26241.6 962.1 26277 964.4 

Manning ' s n val ues num= 
St a n va l Sta n Val Sta n val Sta n val Sta n Val 

******************************************************************************** 
14626.5 .15 18554.9 . 15 19165.1 .065 21405.4 .025 23724.8 .053 
25002 . 7 . 025 

Bank Sta: 1~g6 21~~~h} Le ngth s : Left Channe l Right Coeff Contr . Ex pan . 
0 0 0 . 1 . 3 

I neffect i ve Fl ow num= 
Sta L Sta R El ev Permanent 

14626.5 16870 960 F 
21650 22900 960 F 
25350 26127 960 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
*********************************************************************************************** 
• E.G . El ev (ft) 949.09 • Element 
• vel Head (ft) 0. 19 • Wt . n- val . 
• w.s. El ev (ft) 948.90 • Reach Le n . (ft) 
• Crit w. s. ( ft ) 943 . 28 • Fl ow Area (sq f t ) 
• E.G. Sl ope (ft/ft) *0.002007 • Area (sq ft) 
• Q Tota l (cfs) *179750.00 • Fl ow (cfs) 

• ::;~~ ~~~~~ ~ms) *1075~ : ~~ : :~g _ w~~f~ m~s) 
* Max Chl Dpt h ( f t) 17.70 * Hydr. De pth (ft) 
• Conv. Tot al (cfs) *4012368.0 • Conv . (cf s) 
• Le ngth wtd. (ft) • Wetted Per. (ft) 
• Min c h El (ft) 931.20 • Shear (l b/sq ft) 

Left OB * c8~8891 
: Ri 6~63~8 * 

• 14822. 50 

• 2163.06 

. 
•42049. 83 • 9729 . 14 
*42049. 83 *13723. 95 

*138919 . 60 *40830. 43 
• 4535 . 40 • 4054.11 • 
• 3. 30 • 4. 20 

9.27 3.65 
*3100954 . 0 *911414. 0 

• 4538.42 • 2669.79 
1. 16 • 0.46 

• Alpha 1.03 • Stream Power (lb/ft s) • 
* Frct n Loss (ft) * cum vo lume (ac re-ft) 

3.84 1.92 

* C & E LOSS (ft) * Cum SA (acres) 
*********************************************************************************************** 

warning: Di vided f l ow computed for t hi s cross-secti on . 
Note: Mu lt i pl e c ritical dept hs were fo und at t his l ocation . The critical dept h with t he l owest, vali d, 

water s urface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
********************************************************************1::************************** 
*E .G. El ev (ft) 950 . 14 • El ement 
• vel Head (ft) 0 . 24 • Wt. n-va l. 
• w. s. Elev (ft) 949.90 • Reach Le n . ( f t) 
• Crit w.s. (ft) 943 . 25 • Fl ow Area (sq ft) 
• E.G. s l ope (ft/ft) *0.002 185 • Area (s q ft) 
• Q Total (cfs) *179750.00 * Fl ow (cfs) 
• Tvoep WT

0
idtath

1 
(Cfftt /)s) • 4780 . 00 • Top width (ft) 

1 3. 77 • Avg. vel . (ft/s) 
* Max Chl Dpth (ft) 18.70 * Hyd r. De pt h (ft) 
* Conv. Total (cfs) *3845833 . 0 * Conv. (cfs) 
* Le ngt h Wtd. (ft) • Wetted Pe r . (ft) 
• Mi n Ch El (ft) 931. 20 • Shea r (l b/sq ft) 

Left OB * 

*46585.23 • 1112.80 • 
*46585 . 23 • 1112.80 

*171357 . 00 • 8392 . 96 • 
• 4535 . 40 • 244.60 • 
• 3 . 68 7 . 54 

10.27 4 . 55 
*3666262 . 0 *179571.2 

• 4548.22 248.76 • 
1.40 • 0 . 61 

• Alpha 1.10 • St r eam Powe r ( lb/ft s) • 
* Frctn Loss (ft) * Cum Volume (ac re-ft) 

5.14 4.60 • 

* C & E LOSS (ft) * * Cum SA (acres) * 
**************************1::******************************************************************** 

Not e: Mu ltipl e critical dept hs were found at t his l ocat i on. The c riti cal depth wi t h the l owest, val i d , 
water s urface was used. 

***************************************************************** *************** 

SUMMARY OF MANN I NG'S N VAL UES 

Ri ver : 1 
******************************************************************************* ******************************************************** 

Reach Ri ver Sta . nl n2 n3 n4 n5 n6 n7 nB n9 nlO 
*************************************************************************************************************************************** 
*1 214. 14 .04* . 035* .04* 
*1 214.04 . 04• . 035* . 04* 
*1 213.95 .04• . 035* .04* 
*1 213.85 .04* . 035• .04* 
*1 213. 75 . 037* . 032• .037* 
*1 213.745 *Bridge . 
*1 213.74 . . 037* .032* . 037* 
*1 213.66 . 037* .032* . 037* 
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• Dup l i cateEffecti ve 

*1 213.57 . 037* .032* . 037* . 
*1 213.47 .037* . 032* . 037* 

*1 213 . 38 .037* . 032* .037* 

*1 213.33 .037* .032* . 037* 

*1 213.26 .037* .032* .037* 

*1 213 . 255 *sri dge 
*1 213.25 * . 037* . 032* .037* 

*1 213.21 . 037* .032* .037* 

*1 213.11 .037* .032* . 037* 

*1 213 . 03 .037* .032* .037* 

*1 212.93 .037* .032* . 037* 

*1 212.84 . 037* .032* .037* 

*1 212 . 74 .037* .032* . 037* 

*1 212.68 . 037* .032* . 037* 

*1 212.675 *sri dge * . 
*1 212.67 • . 037* . 032* .037* 

*1 212. 56 .037* . 032* . 037* 

*1 212.46 .037* .032* . 037* 

*1 212 . 3 7 .037* .032* . 037* 

*1 212 . 2 7 .045* . 033* .04* 

*1 212.18 .045* .033* . 04* 

*1 212.08 . 045* .033* . 04* 

*1 211.99 . 045* .033* .04* 

*1 211 . 89 .045* . 033* .04* 

*1 211.79 .045* .033* .04* 

*1 211.71 . 045* .033* .04* 

*1 211.64 . 045* .033* .04* 

*1 211.54 . 037* .032* .037* 

*1 211 . 525 *Bridge * . 
*1 211 . 51 • . 037* . 032* . 037* 
*1 211.41 . 037* .032* . 037* 
*1 211 .31 . 037* . 032* . 037* 

*1 211.21 .037* . 032* .037* 

*1 211 . 12 .037' .032* . 037* 

*1 211.02 .037* . 032* . 037* 

*1 210.93 .037* . 032* . 037* 
*1 210.83 .037* .032* .037* 

*1 210.74 .037* .032* . 037* 

*1 210.64 . 037* .032* .037* 

*1 210.55 . 037* .032* . 037* 

*1 210.46 .037* .032* .037* . 037* . 025* 

*1 210 . 36 .032* .037* . 025* . 025* . 
*1 210.26 .037* .032* . 037* . 037* . 025* 

*1 210.17 . 037* . 032* .037* . 025* . 
*1 210 . 07 .032* . 037* .037* . 025* 

*1 209.98 . 037* . 032* .037* 

*1 209.88 . 037* . 032* . 037* . 025* 

*1 209 . 79 .037* .032* . 035* .025* 

*1 209.69 .037* .032* . 035* . 025* 

*1 209.6 . 037* .032* . 035* . 025* 

e *1 209.54 . 025* . 037* . 032* . 037* . 025* 

*1 209.535 *Bridge 
. 

*1 209. 53 • .025* .037* .032* . 037* . 025* 

*1 209.42 . 037* .032* . 03* . 025* 

*1 209.33 . 037* . 032* .025* 

*1 209.24 .037* . 032* .032* .037* .037* . 025* 

*1 209.14 .037* .032* .037* . 025* 

*1 209.04 . 037* .037* .032* . 037* .025* 

*1 208.95 . 037* . 037* . 032* .037* . 
*1 208 . 85 . 037* . 032* .037* . 037* 

*1 208 . 75 . 037* . 032* .037* .025* 

*1 208.67 . 037* .037* . 032* . 037* .037* . 025* 

*1 208 . 57 .037* . 037* . 032* . 032* . 037* 

*1 208.48 . 043* . 043* . 032* . 037* . 037* . 025* 

*1 208 . 39 . 043* .043* . 032* . 037* .037* 

*1 208.29 .025* . 043* . 043* . 032* . 037* . 037* . 025* 

*1 208.19 .025* . 043* .043* . 032* . 032* . 
*1 208.1 .025* .043* .043* .032* . 032* 

*1 207.99 . 043* .043* . 032* .032* 

*1 207.9 .043* . 032* .032* .032* 

*1 207.8 .025* . 043* .032* .032* . 032* 

*1 207.71 . 025* .043* .032* .032* . 032* 

*1 207.62 .025* . 043* . 032* .032* .032* 

*1 207. 53 . 025* . 043* . 032* .032* .032* 

*1 207 . 49 .032* .032* .032* . 
*1 207.485 *sri dge . 
*1 207.48 • . 032* . 032* 
*1 207. 43 . 025* . 043* . 032* .032* . 032* 

*1 207. 34 .025* .043* . 032* .032* . 032* 

*1 207.27 . 025* .043* . 032* .032* . 032* 

*1 207.16 . 025* . 043* . 032* .032* .032* 

*1 . 207.07 . 043* .032* .032* .032* 

*1 206 . 97 . 025* .043* .032* .032* . 032* 

*1 206.88 . 025* .043* . 032* .032* . 032* .025* 

*1 206. 79 . 025* .043* . 032* .032* .032* . 
*1 206. 7 .025* . 043* . 032* .032* . 032* 

*1 206.6 . 025* .043* .032* .032* . 032* 

*1 206. 51 . 025* . 043* . 032* .032* . 032* 

*1 206.41 . 025* . 043* . 032* .032* .032* 

*1 206 . 32 .043* .032* . 032* . 032* . 025* 

*1 206. 22 . 043* .043* .032* .025* 

*1 206.13 . 043* . 033* . 032* 
*1 206.03 .043* .033* . 032* 

*1 205. 94 . 043* .033* . 032* . 037* 

*1 205. 84 . 043* .043* . 032* . 032* . 037* 

*1 205.75 .043* . 043* . 043* . 025* 

*1 205. 62 .025* . 043* . 043* .032* .032* .025* 

*1 205. 52 .043* .043* .032* . 032* . 025* . 
*1 205.43 . 043* .043* . 032* . 032* . 025* 

*1 205.4 . 043* . 043* . 032* . 032* 

*1 205. 34 .043* . 043* . 025* 
*1 205.25 . 025* .037* .037* . 025* 

*1 205. 15 .025* . 037* . 037* . 025* 

• *1 205.06 . 037* . 037* .037* . 025* 

*1 204.97 .025* . 037* . 037* . 025* 

*1 204.87 . 025* .037* .037* . 025* 
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Dup 1 i cateEffective 
*1 204.78 .025* .037* .037* .025* 
*1 204.68 . 025* .037* .037* . 037* .025* 
*1 204.61 .025* . 037* . 037* . 025* 
*1 204. 53 . 025* .037* . 037* . 037* . 025* 
*1 204 . 42 . 025* .037* .037* .037* . 025* 
*1 204 . 34 . 025* . 037* .037* . 025* . 
*1 204. 25 . 035* . 032* . 025* . 
*1 204. 15 .035* .032* .025* .025* 
*1 204.05 .05 * . 035* .032* .025* 
*1 203.96 . 025* . 043* . 043* .032* . 037* 
*1 203.86 . 043 * .043* . 032* . 037* 
*1 203. 77 . 025 * .043* . 04 3* . 032* . 025* 
*1 203.67 . 025* .037* . 037* . 032* . 032* . 025* 
*1 203. 58 . 025* . 037* .037* . 032* . 025* 
*1 203.48 . 025* . 037* .037* .032* . 025* 
*1 203.39 . 025* . 037* . 03 7* .032* . 025* 
*1 203. 29 .025* . 037* .037* . 032* . 025* 
*1 203.19 .025* .043* . 043* . 037* . 025* .025* 
*1 203 .09 . 025* .043• . 043* . 037* . 025* 
*1 202.99 . 025* .043* . 043* . 037* . 04 3* 
*1 202.9 . 025* .043• .043* . 037* . 043* 
*1 202. 8 . 025* .043* .043* . 037* . 043 * 
*1 202. 69 . 025* . 043* .043* . 037* .043* 
*1 202. 59 . 025* . 043* . 043* . 037* . 043 * 
*1 202.48 . 043 * . 043* .037* .043* 
*1 202.37 . 025 * . 043* .043* . 037* .043* 
*1 202. 29 . 025* . 043* .043* . 037* .043* . 043 * 
*1 202.18 . 025* . 043* .043* . 037* .043* 
*1 202 . 09 . 025 * . 043* . 043* .037* .043* 
*1 201.99 . 025 * . 043• . 04 3* .032* .037* .037* .025* 
*1 201.9 . 025* . 043* . 043* . 032* . 037* .037* .025* 
*1 201.81 . 025 * . 065• .065 * .032* . 037* . 025* . 025* 
*1 201. 71 . 025* . 065* .065 * .032* . 037* . 025* . 025* 
*1 201.62 . 025* . 15* . 025* .065* . 065* .032* . 037* .025* . 025* 
*1 201. 52 . 025* . 15* . 025* .15* . 032* . 037* . 025* 
*1 201.43 . 043 * .065* . 025* . 15* . 032* . 037* . 025* 
*1 201. 33 .043* .065* . 025 * .15* . 032* .037* . 025* 
*1 201.24 . 043* . 065* . 025* .15* .15* .037* . 032* .03 7* .02 5* 
*1 201.14 .043* .065* . 025* .15* . 037* .032* . 037* . 025* 
*1 201.05 . 043* . 15* . 025* .15* . 037* .032* . 037* . 025* 
*1 200.95 . 04 3* . 15* .037* .032* .037* .035* * * 
*1 200.86 .043* . 15* . 032 * .037* . 035* .035* 
*1 200.77 .043* .15* . 032* .037* . 025* .035* 
*1 200.67 .043* . 15* .032* .15* .032 * .043* . 025* .025* 
*1 200. 58 .15* . 043* . 15* .032* . 043* .025* . 025* 
*1 200.49 .15* . 043* . 043* .15* .032* . 043* . 025 * 
*1 200.39 .15* . 043* . 043* . 15 * .032* . 04 3* . 025* 
*1 200.3 .15* . 15* .065* . 032* . 043* .043* . 053* 
*1 200.2 .15* .15* .065* . 032* . 043* . 04 3* . 025* .053* 
*1 200.1 . 15* . 043* . 15* .15* .032* . 043* . 025* .053* 
*1 200 .15* . 043* .15* .15* .032* . 03 2* . 043* . 025* .053* 
*1 199 . 91 .15* .043* . 15* .15* .032* . 043 * . 043* .025* . 053* .025* 
*1 199 . 82 .15* .15* . 065* . 025* .053* . 025 * . . . 
**************** * ***'~~"********************* *** *****1r*1t*1t*****1t**************************1t******""1t*************************************** 

******************************************************* *1t** * * * ****************** 

SUMMARY OF REACH LENGTHS 

Rive r: 1 
******************** ******************** * *********-~<************** 

Reach Rive r Sta . Left * Channel * Right 
*********'~~:***** *** ******** * ********************************** * *** 
*1 
• 1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 

214.14 
214.04 
213 .95 
213. 85 
213.75 
213.745 
213.74 
213 . 66 
213.57 
213.4 7 
213.38 
213 . 33 
213.26 
213 . 255 
213.25 
213.21 
213.11 
213 . 03 
212 .93 
212.84 
212.74 
212.68 
212.675 
212 .67 
212.56 
212.46 
212.37 
212.27 
212.18 
212.08 
211 . 99 
211.89 
211.79 
211 . 71 
211.64 
211. 54 
211.525 
211.51 
211.41 
211.31 
211. 21 
211 . 12 
211.02 

*B ridge 

475 * 
495* 
500* 
521* 
125* 

* 391 * 
490* 
650* 
500* 
210* 
266* 
155* 

*Bridge 
* 121 * 

450* 
425* 
475* 
495* 
565* 
296* 
155* 

*Bridge 
* 481 * 

495* 
495* 
500* 
510* 
500* 
510* 
740* 
507* 
680* 
780* 
481* 
125* 

*B ridge 
* 541 * 

500* 
540* 
495* 
500* 
485* 

510. 51* 
493 . 12* 
504. 25* 
520.04* 
116 . 36* 

373 . 47* 
491. 08* 
500 . 37* 
493 . 66* 
290 . 06* 
316.41* 
152. 22* 

123. 36* 
531. 57* 
459.38* 

495 * 
501. 9* 

538. 19* 
242. 17* 
154. 01* 

557.08* 
502.71* 
497.81* 
495.84* 

495* 
502. 53* 
519 . 85* 
489 .19* 
527 .46* 
450.74* 
392.06* 
521. 13* 
125.49* 

562. 88* 
501. 53* 
523. 28* 
493.11* 
505. 73* 
493 . 19* 

570* 
480* 
500* 
541* 
120* 

361* 
495 * 
390* 
485 * 
395* 
426* 
155* 

121* 
745* 
565* 
525 * 
535* 
480* 

66* 
155* 

901* 
525* 
510* 
485* 
475* 
485* 
475* 
710* 
640* 
290* 
500* 
22 1* 
120* . 
606* 
505* 
460* 
475* 
500* 
495* 
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Dup l i cateEffect i ve 
*1 210 . 93 505* 505.14* 505* 
*1 210.83 505* 505. 61* soo• 
*1 210 . 74 495* 503. 39* soo• 
*1 210. 64 520* 515.29* 495* 
*1 210. 55 475* 473.19* 495* 
*1 210.46 520* 522.28* 505* 
*1 210.36 480* 487. 62* 480* 
*1 210.26 505* 512.65* 520* 
*1 210.17 505* 497. 78* 495* 
*1 210.07 495* 490.15* 505* 
*1 209.98 549 . 53* 500. 89* 495.04* 
*1 209 .88 504 . 67* 500. 86* 499. 29* 
*1 209.79 492.06* 500. 22* 508. 91* 
*1 209.69 500. 2* 544. s• 694.57* 
*1 209.6 256* 290* 340. 7* 
*1 209.54 116* 116* 116* 
*1 209. 535 *Bridge 
*1 209.53 . 566* 647* 655* 
*1 209.42 522.18* SOL 19* 560. 6* 
*1 209.33 505.94* 495.23* 518. 99* 
*1 209.24 510* 515* 525* 
*1 209.14 500* 504. 56* 485* 
*1 209 . 04 495* 493 . 26* 500* 
*1 208 . 95 505* 506 . 69* 505* 
*1 208 . 85 510* 519 . 42* 530* 
*1 208. 75 440* 443 . 83* 450* 
*1 208.67 495* 51L45* 475* 
*1 208. 57 560* 514 . 75* 370* 
*1 208.48 500* 476.54* 525* 
*1 208. 39 505* 512 .19* 480* 
*1 208.29 490* SOL 01* 510* 
*1 208.19 550* 514.57* 505* 
*1 208.1 640* 558.37* 480* 
*1 207 .99 475* 482. 29* 500* 
*1 207.9 505* 509.52* 585* 
*1 207.8 495* 494. 8* 505* 
*1 207.71 485* 487. 91* 485* 
*1 207. 62 460* 465* 515 * 
*1 207. 53 231* 227* 201* 
*1 207.49 50* 54* 35* 
*1 207.485 *B ridge . . 
*1 207.48 . 251* 245.54* 316* 
*1 207.43 450* 471* 575* 
*1 207. 34 370* 393 . 75• 530* 
*1 207.27 575* 572. 72* 585* 
*1 207.16 475* 463.31* 475* 
*1 207.07 510* 514 . 11* 520* 
*1 206.97 480* 49L 78* 480* 
*1 206.88 480* 487.71* 505* 
*1 206.79 495* 489. 96* 520* 
*1 206.7 500* 500.23* 500* 
*1 206 . 6 515* 504.63* 520* 
*1 206 . 51 495* 496 . 45* soo• 
*1 206 . 41 495* 494.64* 490* 
*1 206. 32 515* 513.83* 520* 
*1 206. 22 500* 502. 44* 460* 
*1 206.13 490* 483. 44* 540* 
*1 206.03 590* 5-13. 6* 510* 
*1 205.94 505* 506. 69* 510* 
*1 205.84 495* 496* 480* 
*1 205. 75 825* 642* 490* 
*1 205.62 560* 523* 510* 
*1 205. 52 430* 470* 400* 
*1 205. 4 3 175* 17L 89* 125* 
*1 205.4 305* 315* 370* 
*1 205. 34 485* 492* 450* 
*1 205.25 505* 506* 485* 
*1 205. 15 495* 495.39* 495* 
*1 205.06 505* 505* 530* 
*1 204.97 510* 503* sso• 
*1 204.87 495* 499* 505* 
*1 204. 78 505* 515* 550* 
*1 204.68 325* 407* 570* 
*1 204.61 395* 449* 545* 
*1 204. 53 570* 552* 525* 
*1 204.42 430* 453* soo• 
*1 204. 34 495* 488* 480* 
*1 204 . 25 510* 508* 500* 
*1 204 . 15 510* 509* 510* 
*1 204. OS 510* 505* 520* 
*1 203.96 495* 502* 505* 
*1 203 . 86 505* 498* 480* 
*1 203.77 490* 498* 480* 
*1 203. 67 470* 490* 505* 
*1 203.58 560* 513* 495* 
*1 203.48 500* 505.82* 515* 
*1 203. 39 500* 505* soo• 
*1 203 . 29 620* 535* 420* 
*1 203 . 19 535* 520* 485* 
*1 203.09 520* 518* soo• 
*1 202.99 480* 456* 424* 
*1 202.9 575* 538* 460* 
*1 202.8 600* sss. s• 450* 
*1 202. 69 585* 566 .1* 510* 
*1 202. 59 400* 56L2* 640* 
*1 202. 48 700* 576.2* 385* 
*1 202 . 37 430* 400. 7* 360* 
*1 202 . 29 590* 583 .1* 600* 
*1 202 . 18 525* 511 . 84* soo• 
*1 202 . 09 510* 509 . 32* 500* 
*1 20L 99 470* 477 . 46* 490* 
*1 20L9 500* 495. 8* 500* 
*1 20L 81 535* 511 . 61* 515* 
*1 20L 71 505* 489 . 63* 495* • *1 20L 62 485* 486 . 48* 510* 
*1 20L 52 495* 492 . 06* 495* 
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Oup 1 i cateEffective 
*1 201.43 555* 519.88* 505* 
•1 201. 33 515• 514 . 62• 515• 
•1 201.24 485* 488. 56* 490* 
•1 201.14 480• 481. 53• 485• 
*1 201.05 520• 512. 89* 510• 
*1 200.95 475• 474.38• 480• 
• 1 200.86 525• 523 . 32• 525• 
• 1 200.77 5oo• 495 . 64• 520• 
*1 200.67 5oo• 503.34• 510• 
• 1 200.58 475* 479 . 55* 530• 
• 1 200.49 510* 497. 59• 510• 
•1 200.39 550* 506.5• 480* 
*1 200 . 3 520* 515. n• 560* 
*1 200 . 2 535* 525 .73• 515* 
•1 200.1 490• 491. 65* 495* 
•1 200 520• 521. 67* 525* 
*1 199.91 465* 466.41* 465• 
*1 199.82 o• o• o• 
***************************************************************** 

******************************************************************************** 
SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: 1 

******************************************************* 
Reach River Sta. * Contr. . Ex pan. 

******************************************************* 
*1 214.14 .1 * . 3* 
*1 214.04 .1• . 3* 
*1 213.95 .1• . 3* 
*1 213.85 .1• . 3* 
*1 213.75 .1• . 3* 
*1 213.745 : sri dge 
*1 213.74 . 1 * . 3* 
• 1 213.66 * .1• .3* 
*1 213.57 .1* . 3• 
*1 213.47 . 1• .3* 
•1 213.38 .1• .3* 
*1 213.33 . 1• . 3* 
*1 213.26 * . 1• .3* 
*1 213.255 :s ri dge 
•1 213.25 .1 * .3* 
•1 213.21 * .1* .3* 
•1 213.11 .1* .3* 
•1 213.03 .1• .3• 
*1 212.93 .1 * .3• 
*1 212.84 .1* .3• 
*1 212. 74 . 1* .3• 
•1 212.68 .1* . 3• 
*1 212.675 :sri dge 
*1 212.67 .1• .3* 
•1 212.56 .1* . 3* 
•1 212.46 * .1* .3* 
*1 212.37 .1* .3• 
•1 212.27 .1• .3* 
•1 212.18 .1* .3* 
*1 212.08 .1• .3* 
• 1 211.99 .1• .3* 
•1 211.89 .1* . 3* 
*1 211.79 .1• .3* 
*1 211.71 * .1* .3* 
*1 211.64 .1* .3* 
•1 211.54 .1* .3* 
*1 211.525 :s ri dge 
*1 211.51 .1* . 3* 
*1 211.41 . .1 * . 3* 
• 1 211.31 . .1 * . 3* 
*1 211.21 * .1 * . 3* 
*1 211.12 .1 * . 3* 
*1 211.02 .1 * . 3* 
*1 210.93 .1 * . 3* 
*1 210.83 .1 * . 3* 
*1 210 . 74 .1 * . 3* 
*1 210.64 .1 * . 3* 
*1 210 . 55 .1* . 3* 
*1 210.46 * .1 * . 3* 
*1 210.36 * .1 * . 3* 
*1 210.26 . .1* . 3* 
*1 210.17 .1* . 3* 
*1 210 . 07 .1* . 3* 
*1 209.98 . . 1* . 3* 
*1 209 . 88 . .1* . 3* 
*1 209.79 . 1* . 3* 
• 1 209.69 . 1* . 3* 
*1 209.6 . 1 * . 3* 
*1 209.54 . 3* . 5* 
*1 209.535 :s ri dge 
*1 209. 53 . 3* . s• 
*1 209.42 .1* .3* 
*1 209.33 .1* .3* 
*1 209.24 .1* . 3* 
*1 209.14 .1* . 3• 
*1 209 . 04 .1 * . 3* 
*1 208 . 95 . 1* . 3* 
*1 208.85 . 1* . 3* 
*1 208 . 75 . 1* . 3* 
*1 208.67 . .1* . 3* 
*1 208.57 .1* . 3* 
*1 208.48 .1* . 3* 
*1 208.39 . .1* . 3* 
*1 208.29 * .1* . 3* 
*1 208.19 * .1* . 3* 
*1 208.1 .1* .3* 
*1 207.99 * .1 * . 3* 
*1 207.9 .1* . 3* 
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• 

Dup 1 i cateEffe ct i ve 
*1 207.8 .1* .3* 
*1 207.71 .1* .3* 
*1 207.62 . 1* . 3* 
*1 207. 53 .1* . 3* 
*1 207.49 . .1* .3* 
*1 207.485 :a ridge 
*1 207 . 48 .1* . 3* 
*1 207.43 .P . 3* 
*1 207. 34 . 1* . 3* 
*1 207.27 .1* . 3* 
*1 207 .16 .1* . 3* 
*1 207.07 . 1* .3* 
*1 206 . 97 .1* .3* 
*1 206.88 .1* .3* 
*1 206 . 79 .1* .3* 
*1 206.7 .1* .3* 
*1 206.6 .1* .3* 
*1 206. 51 . 1* .3* 
*1 206.4 1 . .1* .3* 
*1 206. 32 . 1* .3* 
*1 206.2 2 .1* . 3* 
*1 206.13 . 1* .3* 
*1 206.03 .1* . 3* 
*1 205 . 94 .1* . 3* 
*1 205 . 84 .1* . 3* 
*1 205.75 .1* . 3* 
*1 205. 62 . 1* . 3* 
*1 205.52 .1* . 3* 
*1 205.43 .1 * . 3* 
*1 205.4 .1* .3* 
*1 205.34 .1* .3* 
*1 205.25 .1* .3* 
*1 205. 15 . 1* .3* 
*1 205.06 . . 1* .3* 
*1 204 . 97 .1* .3* 
*1 204.87 .1 * .3* 
*1 204 . 78 . 1* .3* 
*1 204.68 . 1* .3* 
*1 204 . 61 . . 1* .3* 
*1 204 . 53 .1* . 3* 
*1 204 .42 .1* . 3* 
*1 204. 34 .1 * .3* 
*1 204.25 . 1* .3* 
*1 204 .15 .1* . 3* 
*1 204. 05 . 1* . 3* 
*1 203.96 . 1* . 3* 
*1 203 . 86 . 1* .3* 
*1 203. 77 . 1* . . 3* 
*1 203 . 67 . 1* . 3* 
*1 203 . 58 . 1* . 3* 
*1 203 . 48 . 1* . 3* 
*1 203 . 39 . F . 3* 
*1 203 . 29 . 1* . 3* 
*1 203.19 . 1* . 3* 
*1 203.09 . 1* . 3* 
*1 202 . 99 . 1* . 3* 
*1 202.9 . 1* . 3* 
*1 202 .8 .1* . 3* 
*1 202 . 69 .1* . 3* 
*1 202 . 59 . 1* . 3* 
*1 202. 48 . 1* . 3* 
*1 202. 3 7 . 1* . 3* 
*1 202 . 29 . 1* . 3* 
*1 202. 18 .1* . 3* 
*1 202.09 .1* . 3* 
*1 201 . 99 * .1* . 3* 
*1 201. 9 . 1 * . 3* 
*1 201. 81 * . 1* . 3* 
*1 201. 71 . .1* . 3* 
*1 201. 62 .1* . 3* 
*1 201. 52 .1* . 3* 
*1 201. 43 . 1* . 3* 
*1 201. 33 .1* . 3* 
*1 201. 24 .1* . 3* 
*1 201.14 .1* . 3* 
*1 201. OS . 1* . 3* 
*1 200 . 95 .1 * . 3* 
*1 200 . 86 . . 1* . 3* 
*1 200 . 77 . 1* . 3* 
*1 200 . 67 .1* . 3* 
*1 200 . 58 .1* . 3* 
*1 200 . 49 .1* .3* 
*1 200.39 . .1* .3* 
*1 200.3 .1* .3* 
*1 200 . 2 .1* . 3* 
*1 200.1 .1* .3* 
*1 200 . 1* .3* 
*1 199.91 . .1 * .3* 
*1 199. 82 .1 *· .3* 
******************************************************* 
Profi 1 e Output Tab 1 e - CHECKRAS 
*************** *********************************************************************** ****************************************************** 
*********** ************************************************* * Reach * River St a * Frau de # Ch 1 * To p Wdth Act * Conv. Total * Prof Delta ws * Left Sta Eff * Enc Sta L * Center Stat ion * Enc 
;ta R * Rght S~a Eff * Min Ch*E l *Left Stag~* Right ~~~)n ** 

(cfs) • (ft) * (ft) • (ft) * (ft) • 
(ft) • ( ft) • (ft) • (ft) * (ft) • 
************************************************************************************** ****************************************************** 
********"'*"'"'"'* * "'********"'*"'*"'**"'* ***********"'*"'************* 
• 1 • 214.14 0. 36 • 

21089 . 67 • 1048.70 • 
• 1 * 214 .14 0. 36 * 
20381.83 * 20381.83 • 1048.70 * 

* 

726.91 • 

726.86 • 

5961484 . 0 • 

5963943. 0 • 
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0.01 • 

19654 . 95 • 

19654.97 • 19654.97 * 

20020. 10 • 

20020.10 * 



• 1 

• 1 
20371.77 • 
* 
• 1 

* 1 
20331.73 • 

• 1 

• 1 
20320.92 • 

• 1 

• 1 
20297.35 • 

• 1 

• 1 
20297.35. 

• 1 

• 1 
20296.60 • 

• 1 

• 1 
20296.60 • 

• 1 

• 1 
20253. 56 • 

• 1 

• 1 
20336.66. . 
• 1 

• 1 
20266 . 42 • 

* 1 

• 1 
20447.85 • 

• 1 

• 1 
205 14 . 52 • 

• 1 

• 1 
20378.39. 

• 1 

• 1 
20378. 39. 

• 1 

• 1 
20377 . 79 • 

• 1 

• 1 
20377.79 • 

• 1 

• 1 
20418.50. 

• 1 

• 1 
205 44.67 • 

• 214 . 04 
20922.39 * 1048 . 80 * 

• 214.04 • 
20371.77. 1048.80 . 

* 
• 213.95 

20814. 54 • 104 9. 30 • 
* 213 . 95 
20331.73. 1049. 30. . 

• 213.85 
20320.97 • 1048.10 • 

• 213.85 
20320.92. 1048.10 * . 

• 213.75 
20297.39 • 1044.60 • 

• 213.75 
20297.35. 1044 .60 . . 

* 213.745 BR U * 
20296 . 71. 1044.60 . 

* 213.745 BR U * 
• 20296.73. 1244 .60. 

* 213 . 745 BR D * 
20296. 16 • 1044. 60 • 

* 213 . 745 BR D * 
20296.18 • 1044 . 60 • . 

• 213.74 
20296.61 • 1044. 60 • 

• 213.74 
20296.60 • 1044 . 60 • . 

• 213.66 
20253.57. 1047.60 . 

• 213.66 
20253 . 56. 1047.60. . 

• 213.57 
20336 . 67 • 1046. 70 • 

• 213.57 
20336 . 66 . 1046.70 . . . 

• 213 . 47 
20266.44 • 1045.80 • 

• 213 . 47 * 
20266 . 42 • 1045.80 • . 

• 213. 38 
2044 7. 88 • 104 5 . 40 • 

• 213. 38 
20447 .85. 1045.40. . 

• 213. 33 
20514.54 . 1045.40 . 

• 213. 33 
20514.52. 1045.40 . . 

• 213.26 
20378. 41 • 1040.40 • 

• 213.26 • 
20378.39 • 1040.40 • . 

* 213.2 55 BR U * 
203 78.10 • 1040.40 • 

* 213.255 BR U * 
20378.14 • 1040 . 40 • . 

* 213. 255 BR D * 
20377.60 • 1040 . 40 • 

* 213 . 255 BR D * 
20377.64 • 1040.40 • . 

• 213.25 
20377 . 79. 1040.40 . 

• 213.25 • 
20377.79. 1040.40 . . 

• 213.2 1 
20418. 50 • 1044.90 • 

• 213.21 
20418. 50 • 1044 . 90 • 

• 213.11 
20544 . 67 • 1047 . 60. 

• 213.11 
20544.67 • 

. 
1047.60. 

0. 36 • 

0. 36 • 

0 . 43 • 

0. 43 • 

0 . 58 • 

0. 58 • 

0 . 41 • 

0.41 • 

0. 44 • 

0. 44 • 

0 . 44 * 
0. 44 • 

0.42 • 

0. 42 • 

0. 62 • 

0 . 62 • 

0. 55 • 

0 . 55 • 

0. 52 • 

0. 52 • 

0. 37 • 

0. 37 * 

0. 33 • 

0. 33 • 

0 . 32 • 

0 . 32 • 

0 . 34 • 

0 . 34 • 

0.34 • 

0. 34 • 

0. 33 • 

0. 33 • 

0 . 31 • 

0 . 31 • 

0.40 • 

0.40 • 

733.94 • 

733.89 • 

745.37 • 

745.19. 

702.64 • 

702. 59 • 

656.45 • 

656.35 • 

634 . 96 • 

635.01 • 

633.79 • . 
633.84 • 

654.76 • 

654.73 • 

566.02 • 

565.99 • 

852.17 . 

852.16 . 

1023. 14 . 

102 3 .12 • 

1101.78 • 

1101. 75 • 

1185.64. 

1185 .62 • 

881.25 • 

881.2 1 • 

860.74 • . 
860.81 • 

859 . 92 • 

859 . 99 • 

880.24 • 

880.24 • 

1010.19 • . 
928.20 • 

927 80 • 

927.79 • 

oup 1 i cateEffective 
5809707.0 • 

5812338 . 0 • 

4843418.0 • 

4846870.0 • 

3578540.0 • 

3579632.0 • 

5575129.0 • 

5578780.0 • 

4375788 . 0 • 

4378146.0 • . 
4316097.0. 

4318510.0 * 

5459470.0 • 

5462967 . 0 • 

3604114 .0. 

3608339.0 • 

3949740.0 • 

3953934.0 • 

41064 24 . 0 • 

4110138 . 0 * 

5943323.0 • 

5937578.0 • 

6865352.0 • 

6854778.0 • . 
7091407.0 • 

7098897.0 • 

5381226.0 • 

5386143.0 • 

5322311.0 • 

5327335.0 • . 
69865 36.0 • 

6994050.0 • 

7351368 . 0 • 

722 7547 0 • 

5493675.0 • 

5496745.0 * 
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0 . 01 • 

0.01 • 

0.01 • 

0.01 • 

0.01 • 

0.01 • 

0.01 • 

0.01 • 

0.02 • 

0.02 • 

0.02 • 

0 . 01 • 

0 . 01 • 

0.01 • 

0.01 • 

0.01 • 

0.01 • 

0.01 • 

19637.86 • 

19637.88 • 

19586 . 39 • 

19586. 54 • 

19618.33 • 

19618.33 * 

19640 . 95 • 

19641.00 • 

19641.74 • 

19641. 72 • 

19642.37 . 

19642.35. 

19641. 85 • 

19641.87 • 

19599.41 • 

19687.57 . 

19095.13 • 

19484. 50 • 

18842.44 • 

19243.30 * 

19196 . 18 * 

19346 . 10 . 

19328 . 90 • 

19328 . 90 • 

19497.16 • 

19497 . 18 • 

19497.36. 

19497 . 33. 

19497 . 68 . 

19497.65 • 

19497. 55 • 

19497.55. 

19408. 31 • 

19490.30. 

19616.88 • 

19616.88 • 

19637.88 • 

19586. 54 • 

19618. JJ • 

19641.00 • 

19641.00 • 

19641.87 • 

19641.87 • 

19687 . 57 • 

19484 . 50 • 

19243. 30 • 

19346.10 • 

19328.90. 

19497.18 • 

19497.18. 

19497 . 55. 

19497 . 55. 

19490.30. 

19616.88 • 

20006.70 • 

20006.70 • 

19935.90 • 

19935 . 90. 

20057 . 05 . 

20057.05. 

19969.30 • 

19969. 30 • 

19969.30 • 

19969.30 • 

19969. 30 • 

19969 . 30 • 

19969.30 • 

19969.30 • 

19986.45 • 

19986 . 45 • 

19929 . 15 • 

19929 . 15 • 

19758 . 75 • 

19758.75 . 

19909.55 • 

19909. 55 • 

19921.90 • 

19921.90 • 

19938. OS • 

19938. OS * 

19938. OS * 

19938 . OS * 

19938. OS * 

19938.05 • 

19938 . 05 • 

19938 . OS * 

19954 . 40 • 

19954.40 • 

20102.60 • 

20102.60 • 



Dup 1 i cateEff;cti ve 

• 1 • 213.03 0.42 • 965.60 • 5167811 . 0 • 
20591.83 • 1046.70 • . 

• 1 • 213. 03 0 . 42 • 919 . 76 • 5170676.0 • 
20591.83 • 20591.83 • 1046. 70 • . 
• 1 • 212.93 0.48. 798 .99 . 4575514.0 . 

20754. 14 • 104 5 .40 . . 
• 1 • 212.93 0. 48 • 798 .99 • 4579008 . 0 • 
20489.75. 20489 . 75. 104 5 .40. . . . 
• 1 • 212 . 84 0.58. 635 . 75 . 3778154 . 0 • 

20347.25. 1043 . 10 . . 
• 1 • 212.84 • 0.58 . 635.75 * 3782263.0. 
20347.25. 20347 . 25. 1043.10. . . 
• 1 • 212.74 0 . 51. 676.59 . 4336312.0. 

20367.19 • 1041.60 • 
• 1 • 212.74 • 0 . 51 . 676 .59 • 434 1428.0 • 
20367.20 • 20367.20 • 1041.60 • . . 
• 1 • 212 . 68 0.44 • 629.02. 5173112 . 0 . 

20130.09 • 1036.90 • . 
• 1 • 212. 68 0.44 • 629.03 * 5178275 .0. 
20130. 10 • 20130.10 • 1036.90 • . . . 
* 1 * 212.675 BR U * 0.46 * 603.60 • 3867106.0 • 

20129.38 • 1036 . 90. 
* 1 * 212.675 BR U * 0.47 * 603.16 • 3846322.0 • 
20130. 10 • 20129 . 17 • 1036.90 • . . 
* 1 * 212 . 675 BR D * 0 . 48 * 601.64 • 3774164.0 • 

20128.41 • 1036.90. . 
* 1 * 212 . 675 BR D * 0 . 48 * 601.23 • 3754689.0 • 
20128.84 • 20128.20 • 1036.90 • . 
• 1 • 212.67 0.45 . 626 . 50 . 4999902.0. 

20128 .83. 1036.90 . . 
• 1 • 212. 67 0.45 • 626.51 • 5002046.0 • 
20128.84. 20128 .84 . 1036.90. . . 
• 1 • 212 . 56 0.90. 520.87 • 2374592.0 • 

2045 2 .05 . 1039. 30 . . 
• 1 • 212.56 0.89 . 521.09 • 2400832.0 • 
20252.14 . 20252. 14 . 1039.30. . 
• 1 • 212 . 46 0.72 • 557.52. 3013623.0. 

20301.00 • 103 7. 20 • . 
• 1 • 212 . 46 0. 72 • 557.66. 2974752 .0. 
20301.00 • 20301.00 • 103 7. 20 • . . 
• 1 • 212 . 37 0.87 . 573.58. 2432248.0. 

20319.25 . 1036.60. . 
• 1 • 212.37 0 .87. 573.63 • 2435146.0 • 
20320 . 69 • 20319 . 27 • 1036.60 • . . 
• 1 • 212 . 27 0.89 . 605.55 • 2297156. 0 • 

20325 . 71. 1035.10 • 
• 1 • 212.27 • 0.89. 605 . 70. 2303734.0 • 
20330.35. 20325.78 . 1035.10 • . 
• 1 • 212. 18 0.66 • 627 .55. 3203782 . 0 • 

20334.51. 1030.80 • 
• 1 • 212.18 • 0 . 65. 627.68 • 3213324 .0. 
20334.57 • 20334.56 • 1030 . 80 • . . 
• 1 • 212 . 08 0.49 . 589.65 • 4417610.0 • 

20270.83 • 1025.90 • 
• 1 • 212. 08 0.49 . 589 . 77 • 4428936.0 • 
202 70. 90 • 202 70. 88 • 102 5. 90 • . 
• 1 • 211.99 0.55 . 549.29 • 3893922.0 • 

20249 . 15 . 1025 . 39. . 
• 1 • 211.99 • 0.55 • 549.74 • 3905949.0 • 
20249.64 • 20249 . 53 • 1025 . 39 • . . 
• 1 • 211.89 0 . 52. 564 .78 . 4156215 .0. 

20250.63 • 1024.19 • 
• 1 • 211.89 0 . 52. 564.94 . 4171896.0. 
20250.74 . 20250. 72. 1024 .19. . . 
• 1 • 211.79 0.52 . 567 . 58. 4132806 .0. 

202 17 .57 • 1023 . 84 • 
• 1 • 211 . 79 0.52. 567.77 . 4151454 .0. 
20217 . 70. 20217.67 . 1023 .84. . 

• • 1 • 211 . 71 
20197.68 • 1023. 19 • 

0 . 52 • 569. 11 • 4130222.0 • 
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0.01 • 

0 . 01 • 

0.01 • 

0 .01 • 

0.01 • 

- 0.09 • 

- 0.08 • 

0.01 • 

0 . 11 • 

0.06 • 

0 . 01 • 

0.03 • 

0. 03 • 

0 . 04 • 

0. OS • 

0.05 • 

0.06 • 

19602.70 • 

19672. 07 • 19672.00 • 

19690 . 76 • 

19690.76 • 19690.76 • 

19711. 50 • 

19711.50 • 19711 . 50 • 

19690 . 61 • 

19690.61 • 19690.61 • 

19501.07 • 

19501.07 • 19501.07 * 

19501.78 • 

19502.00 • 19501.07 • 

19502.77 • 

19502.97 • 19502 . 33 • 

19502 .34 • 

19502 . 33 • 19502. 33 • 

19731.19 • 

19731.05 • 19731 . 05 • 

19743 . 48 • 

19743 .34. 19743.34. 

19745.66 • 

19745.64. 19744.06. 

19720.16 • 

19720.08 • 19715 . 25 • 

19706 .96 • 

19706 . 88 • 19706 . 85 • 

19681.17 • 

19681.11 • 19681.09 • 

18069.24 • 

19699. 79 • 19699. 77 • 

19685. 85 • 

19685 .78 • 19685 .75 • 

18953. 78 • 

19649.90 • 19649.87 • 

19628.57. 

2013 1.96 . 

20131.96 • 

20090 . 25 • 

20090 . 25 • 

20029 . 38 • 

20029 . 38 • 

20028.90 • 

20028.90 • 

19815 . 59 • 

19815. 59 • 

19815 . 59 • 

19815 . 59 • 

19815 . 59 • 

19815 . 59 • 

19815 . 59 • 

19815. 59 • 

19991.60 • 

19991.60 • 

20022 . 17 • 

20022 . 17 • 

20032. 38 • 

20032.38 • 

20022.80 • 

20022 . 80 • 

20020 .71 • 

20020.71 • 

19975.99 • 

19975.99 • 

19974.71 • 

19974.71 • 

19968.25 • 

19968.25 • 

19933 .79 • 

1993 3.79 • 

19913. 13 • 



• 1 
20197.84 • 

• 1 

• 1 
20219.80 • 

• 1 

• 1 
20129.64 • 

• 1 

• 1 
20129.64 • 

• 1 

• 1 
20137.39 • 

• 1 

• 1 
20137 . 39 • 

• 1 

• 1 
20206.06 • 

• 1 

• 1 
20356.09 • 

• 1 

• 1 
205 21.25 • 

• 1 

• 1 
20610.00 • 

• 1 

• 1 
20550.00 • 

• 1 

• 1 
20700.00 • 

• 1 

• 1 
20800.00 • 

• 1 

• 1 
20830.00 • . 
• 1 

• 1 
20900.00 • . 
• 1 

• 1 
21110.00 • 

• 1 

• 1 
21284 . 00 • 

• 1 

• 1 
21291.16 • 

• 211 . 71 
• 20197.80 • 1023.19 • . 
• 211.64 

20599 . 27 • 1022.58 • 
• 211.64 
20219.76. 1022.58. . 

• 211. 54 
20129 . 39 • 1021. 90 • 

• 211 . 54 
20129.57. 1021.90. . 

* 211 . 525 BR U * 
20127.96 • 1021. 90 • 

* 211.525 BR U * 
20128 . 19 • 1021.90 • . 

* 211. 52 5 BR D * 
20136.17 • 1021.80 • 

* 211. 52 5 BR D * 
20136.54 • 1021.80 • . 

• 211 . 51 
20136.94 • 1021.80 • 

• 211.51 
20137 . 28. 1021.80 . . 

• 211.41 
20204. 51 • 1018. 30 • 

• 211.41 • 
• 20205.67 • 1018.30 • 

• 211.31 
20353.41 . 1020.80. 

• 211.31 
20355.44 • 1020.80 • 

• 211.21 
20519.74. 1021.10. 

• 211 . 21 
20520.91 • 1021.10 • . 

• 211 . 12 
20560.09 • 1015 . 70 • 

• 211.12 
20610.00 • 1015 . 70 • . 

• 211.02 
21302 . 72 • 1019. 40 • 

• 211.02 • 
20550.00 • 1019 . 40 • . 

• 210.93 
21576.00. 1018 . 70. 

• 210 . 93 
20700.00 • 1018. 70 • 

• 210.83 
21722.11 • 1019 . 10 • 

• 210.83 • 
20800.00 • 1019.10 • 

• 210.74 
21790.52. 1018.20 . 

• 210.74 
20830.00 • 1018.20 • . 

• 210.64 
21800.00. 1017 .70. 

• 210.64 • 
20900.00 • 1017. 70 • . 

• 210.55 
21300 . 00 • 1018.00 • 

• 210.55 • 
21110.00 • 1018 . 00 • 

• 210.46 
21281.98. 1016 . 30. 

• 210 . 46 
21282. 27 • 1016 . 30 • . 

• 210.36 
21286.29 • 1017.40 • 

• 210.36 • 
21286.99. 1017.40 . . 

0. 52 • 

0. 55 • 

0. 54 • 

0.63 • 

0 . 63 • 

0. 72 • 

0 . 71 • 

0. 78 • 

0. 76 • 

0 . 71 • 

0. 70 • 

0. 59 • 

0. 57 • 

0. 70 • 

0. 67 • 

0.60 • 

0. 57 • 

0. 34 • 

0. 32 • 

0.49 • 

0.47 • 

0.47 • 

0. 53 • 

0.46 • 

0. 51 • 

0.41 • 

0 . 42 • 

0. 37 • 

0 . 40 • 

0 . 41 • 

0.40 • 

0.21 • 

0 . 21 • 

0. 29 • 

0.28 • 

Dup l i cateEffective 
569.33 • 4151491.0 • 

561.75. . 
562 . 02 • 

525.50. 

525.86 • 

493.62 • 

494.09. 

495.01. 

495 . 38. 

521.31. 

521.98 • 

565.86 • 

567.44 • 

821.06 • 

823.96 • 

989.51 • 

991.82 • 

1060.56 • . 
1081.14 • 

1310.75. . 
1005.42 • 

2048.87 • . 
1173.11 . 

2225.61. . 
1303.30 • 

2325.61 • 

1365.70 • 

2379.09 • 

1419.19 • 

1930 . 65 • . 
1743.43 • 

1904.94 • 

1905.27 • 

1908.19 • 

1909.31 • 

3941953.0 • 

3966851.0 • 

3482746.0 • 

35 18758.0 • 

2511687.0 • 

2542505.0 • 

234 1905 . 0 • 

2392157.0 • 

3070642.0 • 

3132976.0 • 

3761447.0. 

3840224.0 • 

2963673.0 • 

3112242 . 0 • 

3429417 . 0 • 

3677597 . 0 • 

6543288.0 • 

6851806.0 • 

4385797 .0. 

4606872.0 • . 
4499064 . 0 • 

4002269 . 0 • 

4572343 . 0 • 

4129675.0 • 

5244 781.0 • 

5083538.0 • 

5743728.0 • 

5368837.0 • 

5210137.0 • 

5330421.0 • 

93 56502.0 • 

9515830 . 0 • . 
7131869.0 • 

7359590.0 • 
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0 . 07 • 

0.08 • 

0.13 • 

0.16 • 

0. 26 • 

0. 24 • 

0 . 27 • 

0. 43 • 

0. 59 • 

0. 54 • 

0.61 • 

0.05 • 

-0.04 • 

0.11 • 

0 . 01 • 

0 . 26 • 

0. 25 • 

0.27 • 

19628.47 • 19628.43 • 

19657.87 • 

19657.74. 

19603 . 89 • 

19603 . 71 • 

19605. 33 • 

19605.09 • 

19617.96 • 

19617.96 • 

19615 . 63 • 

19615 . 30 • 

19638 . 65 • 

19638. 23 • 

19532.35 • 

19531.48 • 

19530.23 • 

19529.09 • 

19499.53 . 

19498.71 • 

19488.55. 

19487.61. 

19481.01 • 

19480.93 • 

19452.65. 

19452.71 • 

19428.40 • 

19428.24 • 

19389.05 • 

19388.98 • 

19327 . 73. 

19326 . 98. 

19377 .00. 

19377.00. 

19378.10. 

19377.68. 

19657 . 70. 

19603 . 65 • 

19603.65 • 

19615.19 • 

19615 . 19 • 

1963 8 .10. 

19531.21 • 

19528.75. 

19498.47 • 

19487.12 • 

194 79.13 • 

19450.42 • 

19426.13 • 

19388.60 • 

19322 . 17 .• 

19377 .00. 

19375.17. 

19913.13 • 

19938. 75 • 

19938.75 • 

19830.70 • 

19830.70 • 

19830 . 70 • 

19830.70 • 

19876. 38 • 

19876. 38 • 

19876. 38 • 

19876. 38 • 

19922 . 07 • 

19922 . 07 • 

19943.65 • 

19943.65 • 

20025.00 • 

20025.00. 

20035.33 • 

20035.33 • 

19940.71 • 

19940.71 • 

19946.96 • 

19946.96 • 

19930.41 • 

19930 .41 • 

19929 .91 • 

19929.91 • 

19924.60 • 

19924.60 • 

19902.68 • 

19902.68 • 

20330.50 • 

20330. 50 • 

20333.16 • 

20333 .16 • 



• 

• 

• 

• 1 

• 1 
21331.80 • . 
• 1 

* 1 
21334.72. . 
* 1 

• 1 
21225.00 • . 
• 1 

• 1 
2792.67 • . 
* 1 

• 1 
2789.02 * 
* 

• 210.26 
21324.59 * 1016.90 * 

* 210.26 
21325.63 * 1016.90 * 

• * 

• 210.17 
21329.19. 1014.70 * 

• 210.17 
21330.00 • 1014.70 • . 

* 210.07 
21320.05. 1018 . 70. 

• 210.07 
21225.00 * 1018.70. 

* 209.98 
2948.12 • 998.62 * 

• 209.98 * 
2792.67 • 998 . 62 • . 

• 209 . 88 
2960. 21 • 997 . 42 * 

• 209.88 
2789.02 * 997.42 * . 

0 . 26 • 

0. 25 • 

0. 30 • 

0. 29 • 

0. 26 • 

0. 26 * 

0.17 * 

0.18 • 

0. 20 • 

0.20 • 

* 1 * 209 . 79 0- 19 * 
2978 . 48 • 1003.93 • 

• 1 • 209 . 79 0. 20 • 
2823.47 * 2823 .47. 1003 . 93 

* 

* 1 • 209.69 0. 28 • 
2848. 81 • 1004.96 • 

• 1 • 209. 69 • 0. 30 • 
2711.24 * 2711.24. 1004 . 96. 

• 1 * 209.6 0.25. 
2700.00 * 1003.48. 

* 1 • 209.6 0 . 28. 
2400 . 00 • 2400.00 • 1003.48 • 

• 1 

* 1 
620 . 00 • . 
• 1 

• 1 
620.00 • 

• 1 

• 1 
620.00 • . 
* 1 

• 1 
620.00 • 

* 1 

• 1 
2210 . 07 * . 
* 1 

* 1 
2201.13 • 
* 
* 1 

• 1 
20850 . 00 • . 
• 1 

* 1 
21100.00 • 

* 1 

* 1 
21200.00 • . 

• 209.54 
640 . 28 • 1005.00 • 

• 209.54 
620 . 00 • 1005.00 • . 

* 209.535 BR U * 
640.28 • 1005.00 • 

* 209.535 BR U * 
620.00 • 1005.00 • 

* 209.535 BR D * 
640 . 28 • 1005.00 • 

* 209.535 BR D * 
620.00 • 1005.00 • . 

• 209.53 
640.28. 1005.00. 

• 209.53 
620.00 * 1005 .00. . 

• 209.42 
2207.23 • 1003 . 87 • 

* 209.42 • 
2207.69 * 1003.87 . . 

• 209. 33 
2407 . 64 • 996.31 • 

• 209.33 
2201.13 • 996. 31 • . 

* 209 . 24 
20850.00. 1008.90 . 

* 209.24 
20850.00 * 1008.90 * 

* * 
* 209.14 

21100.00 * 1010.60 * 
* 209.14 

21100 . 00 * 1010.60 * 
* 
* 209.04 

21200.00 * 1012.20 * 
* 209.04 

21200 . 00 • 1012.20 * 
* 

0 . 41 * 

0.40 • 

0.42 • 

0.42 • 

0 . 43 • 

0 . 43 * 

0.42 * 

0.41 • 

0. 35 * 

0. 34 * 

0. 27 • 

0. 27 * 

0.44 * 

0. 47 * 

0. 45 • 

0.48 * 

0. 37 • 

0 . 38 • 

• 1 * 208.95 0. 77 * 
21200.00 * 1013.80 • 

• 1 * 208 . 95 0.77 * 
21200.00 * 21200.00 • 1013 . 80 • 

1943.97 * 
* 

1945.53 * 

1974.59. . 
1975.40 * 

2110.06 * . 
2015.00 * 

Dup 1 i cateEffecti ve 
7711693.0 • 

7955870.0 • 

6728709.0 • 

6982102.0 * . 
7123192.0. 

7236885.0. 
* 

2344.97. 12960820.0. 

1842.97 • 12481800.0 • . 
1821.60 * 11715260.0 • . 
1650.94 • 11288030.0 • . 
1840.66.· 11536480 . 0 . 

1686.12 • 10862060.0 • . 
1773.41. 7393035 .0. 

1666.72. 6712772.0. 

1627.99 * 8951574 . 0 * . 
1328.11 * 8007438 . 0 • . 
1093.87 * 5840043.0 • 

* 
1050.00 * 5882311.0 • 

1013.87. 4357145.0 * . 
970.00 * 4403094.0 • 

1013.87 * 4297493.0. 
* 

970.00 • 4346859.0 * 

1093.87 • 

1050.00 • 

1664. 70 * 

1636.60 • 

1805.66 * 

1585.47 • 

1984 . 37. 

1637.72 * 

2147.65 • . 
1899.79 • 

2170.30 * . 
1980.00 * 

. 

5676541.0 • 

5726011.0 • 

6035340.0 • 

6218621.0 • 

7866844.0 • 

7985517.0 • 

4716374.0 • 

4431403.0. 
* 

4648719.0 * 

4347684.0 • 

5812813.0 • 

5581269.0 * . 
2059.33 * 2702037 .0 * . 
2058.96 • 2706599 .0. 
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0. 29 • 

0 . 31 • 

0 . 31 • 

0 . 28 • 

0 . 26 • 

0 . 25 • 

0.17 • 

0.05 * 

0.22 * 

0 . 22 • 

0. 23 * 

0 . 23 * 

0.26 * 

0. 26 • 

- 0.01 * 

- 0.09 • 

- 0.06 * 

0 . 01 • 

19380 . 62 • 

19380 . 11 • 

19354.60 • 

19354 . 60 • 

19210 . 00 • 

19210.00 • 

584.16 • 

949.70 * 

1138.61 * 

1138.08 * 

1137.82 * 

1137.35 * 

982. 56 • 

979.67 • 

1072.01 • 

1071.89 • 

- 453 . 58 * 

19377.08 * 

19354.60 * 

19210.00 * 

949.70. 

1130.44 • 

1105.89 • 

965.68. 

937 . 97 * 

- 430 . 00 • -430.00 • 

-453 . 58 * 

- 430.00 • -430.00 • 

- 453 . 58. 

-430 . 00 * 

- 453.58 • 

- 430.00 * 

542.53 * 

571.09 • 

601.98 * 

615 . 66 • 

18865 . 63 • 

19212.28 * 

18952.35. 

19200 . 21 • 

19029.70 • 

19220.00 • 

19140.67 * 

-430.00 * 

-430.00 • 

571.09 * 

615 . 66 • 

19212.28. 

19200.21 • 

19220.00 • 

19141.04 • 19141.04 • 

2035 4.45 • 

20354.45 • 

20344.66 * 

20344. 66 • 

20077.75 • 

20077 . 75 * 

1871.19 • 

1871.19 • 

1959.73 • 

1959.73 • 

1%4.68 • 

1%4.68 • 

1838.46 • 

1838.46 * 

1556.79 • 

1556.79 * 

364.07 * 

364.07 • 

364.07 • 

364.07 • 

364.07 • 

364.07 * 

364.07 * 

364.07 • 

1390.58 • 

1390 . 58 • 

1408.40 • 

1408.40 • 

19828.90 • 

19828 . 90 • 

19878 . 60 * 

19878 . 60 • 

19888.35 • 

19888.35 • 

19630.65 * 

19630.65 • 



* 1 

* 1 
21150.00 * 

* 1 

• 1 
20799.20 • 

* 1 

• 1 
20908. 11 • 

• 1 

* 1 
20640.00 • 

• 1 

• 1 
20680.86 • 

• 1 

• 1 
20748.79. 

* 1 

• 1 
20944.07 * 

• 1 

• 1 
21343.20 * 

• 1 

• 1 
21767. 18 • 

* 1 

• 1 
21934.42 • 

• 1 

• 1 
22137 . 55. 

• 1 

• 1 
21871.2 2 • 

* 1 

• 1 
21704 . 11 • 

• 1 

• 1 
21472 . 33 • 

* 1 

• 1 
21175.00. 

• 1 

• 1 
21053 .15. 

* 208 . 85 
21150. 00 * 1013.40 * 

* 208.85 * 
21150.00. 1013.40. . 

* 208. 75 
20799. 20 • 1005.20 * 

• 208. 75 
20799.20 • 1005.20 • . 

* 208.67 
21150.00 . 1007 . 60. 

• 208.67 
20908.11 * 1007. 60 • 

* * 

* 208 . 57 
20986. 72 • 1007 . 60 • 

* 208 . 57 * 
20640.00 * 1007. 60 • 

• * 

* 208.48 
20680.86 • 1007. 60 • 

• 208.48 * 
20680.86 • 1007.60 • 

* • 

* 208.39 
20748 . 79 • 1005 .60 • 

• 208.39 
20748.79. . 

• 208.29 

. 
1005.60 • 
* 

20944 . 08 * 1004. 70 • 
• 208.29 

20944.07 • 1004. 70 • 

• 208.19 
21343.21 . 1004.70 . 

* 208.19 • 
213 43. 20 • 1004. 70 • . 

• 208.1 
21767. 19 • 1001.40 * 

• 208.1 * 
21767.18 . 1001.40 * 

* 
• 207.99 

2193 4. so * 999 . 90 * 
* 207.99 

21934.42 * . 
• 207.9 

. 
999.90 • 

22137.56 * 1000.80 • 
• 207 . 9 * 
22137.55. 1000.80. . 

* 207.8 
21871. 23 • 999.10 • 

• 207.8 • 
21871.22 • 999 . 10 • . 

• 207. 71 
21704.14. 1000.30 * 

• 207.71 • 
21704 . 11 • 1000. 30 • 

* 207 . 62 
21472.38 • 1000 . 20 • 

• 207 . 62 
21472.33. 1000.20 * . . 

• 207. 53 
21175.00 * 999.10 * 

* 207. 53 
21175 . 00 * 999.10. 

* 

* 207.49 
21053.15 * 992.20 • 

• 207.49 
21053.15. . * 

992.20 • 

• 1 * 207.485 BR U * 
992.20 * 
BR U * 

21053.03. 
* 1 • 207.485 
21053 .15 * • 21053 .15 • 992.20 • . 
• 1 * 207 . 485 BR D * 

21052.95. 992.20. 

0. 54 • 

0. 54 • 

0. 44 • 

0.44 * 

0.48 • 

0.48 • 

1.00 • 

1.00 • 

0.49 • 

0. 49 • 

0. 51 • 

0 . 51 • 

0.49 • 

0.49 * 

0 46 • 

0. 45 • 

0 . 46 • 

0 . 45 * 

0 . 49 • 

0 . 48 • 

0.41 • 

0.40 • 

0.47 • 

0. 46 • 

0. 50 • 

0. 51 • 

0 . 61 • 

0 . 61 * 

0.47 • 

0.48 • 

0. 35 * 

0 . 34 • 

0. 36 • 

0. 35 * 

0 . 37 • 

1951.08 • 

1945.66 • 

1548.90 • 

1548.90 • 

1822.25 * . 
1585. 22 * 

1241.44 * 

1241.44 * 

2170 . 30. 

2170 . 30 * 

2285.86 * 
* 

2285 . 85 * 

2381.48 * 

2381.47 • 

2664.04 * 
* 

2664.02 * 

2944.82 • 

2944.81 * 

2720.96. 

2749.34 * 

3048.05 * 
* 

3016 . 31 * 

2917 . 79 • 

2617.43 • 

2746.35 • 

2344. 11 . 

2471.21 * 
* 

1962 . 23 * 

2131.14 • 
* 

1672.10 • 

1579.37 . 

1579 . 37 * 

1518 . 95 • 

1519.37 • 

Oup l i cateEff~ctive 

3676905.0 • 

3678330 . 0 * . 
4623178.0 * 

!613830. 0 * 

4132509.0 * 

4131094.0 * . 
1929565.0 • 

1924572 . 0 • . 
3977183 . 0 * 

3989798 . 0 • 
* 

3703180.0 • 

3723944 . 0 • . 
3897028.0 • 

3931101.0 • 

4197702.0 • 

4252565.0 • 
* 

4190911.0 * 

4276917.0 • . 
3863648.0 * 

3969111.0 • 
* 

4698084 . 0 * 

4877759.0 * . 
4065865.0 * 

4224476.0 * 

3823945 .0 • 

3804678.0 • 

3148584 . 0 • 

3196970.0 • 
* 

4305239.0 * 

4211741.0 • 

6081966.0 • 

6264807 . 0 * 
* 

4905047.0 * 

5025672.0 * 

1518.64 • 4870028.0 • 
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0.01 • 

0.01 • 

0 . 00 • 

0.00 * 

0. 02 * 

0.03 * 

0.05 • 

0.07 * 

0.10 * 

0.16 * 

0.20 • 

0. 25 • 

0.18 • 

0 . 21 • 

0.16 • 

0 . 26 • 

0. 23 • 

19135 . 36. 

19204 . 34 • 

19250.30 * 

19250.29 • 

19322.90 • 

19322.89. 

19398 . 56 • 

19398 . 56. 

18510.56 • 

18510.56. 

18462.94 • 

18462.94 • 

18562.60. 

18562.60. 

18679.18 • 

18679.18 • 

18822.37 • 

18822.37 • 

19093.03 • 

19093.03 • 

19062.58 • 

19104.70 • 

18941.44 • 

19249.50 . 

18957.79 * 

19360.00 • 

19001.18 * 

19510.10 * 

19043.86 • 

19502.90 • 

19473.78 

19473.78 • 

19474.08 • 

19473.78. 

19474 . 31. 

19199.70 * 

19192 .90 * 

19118 .22 • 

19087.13 • 

18510.56 * 

18462.94 • 

18562.60 * 

18679.18 • 

18822.37. 

19093.03 • 

19104.70 * 

19249.50 . 

19360 . 00 • 

19510.10 . 

19502.90 • 

19473 . 78 * 

19473.78 * 

1997 3. 14 • 

19973.14 * 

20024.25 • 

20024 . 25 • 

20112.59 * 

20112.59 • 

20014. 15 • 

20014 .15 • 

19595.71 • 

19595 . 71 * 

19605.86 • 

19605.86 * 

19753.34 * 

19753.34 * 

20011.19 • 

20011.19 • 

20294.77 • 

20294.77 * 

20513. 72 • 

20513.72 • 

20621.13 • 

2062 1.13 • 

20560. 36 * 

20560. 36 • 

20532.05 • 

20532 . 05 • 

20495.21 • 

20495.21 • 

20338.95 * 

20338.95 • 

20262.35 • 

20262 . 35 • 

20262.35. 

20262.35 * 

20262 . 35 • 



• 

• 

• 

• 1 
21053 . 01 . 

* 207.485 BR D * 0. 36 * . 
• 1 

• 1 
21053.01. . 
• 1 

• 1 
20940 . 00 • 

• 1 

• 1 
20798.77 • . 
• 1 

• 1 
20597. 90 • 

• 1 

• 1 
20734.50 . 

• 1 

• 1 
20748 . 18 . 

• 1 

• 1 
20800.00 • . 
• 1 

• 1 
20800.00 • . 

21053.01. 992.20. . 
• 207.48 

21053.01 • 992.20. 
• 207.48 
21053.01. 992.20. . 

• 207.43 
20940.00 • 999 . 00 • 

• 207.43 
20940.00 • 999.00 • . 

• 207 . 34 
20798.77 • 995.90 • 

• 207. 34 
20798.77 • 995.90 • . 

• 207.27 
20608 . 70 • 993.30 • 

• 207.27 • 
20597 . 90. 993.30 • 

• 207.16 
20734 . 50 • 992. 70 • 

• 207.16 
20734. 50 • 992. 70 • . 

• 207.07 
20748 . 27 • 992.80. 

• 207.07 • 
20748 . 18 • 992.80 • 

• 206.97 
20800.00 • 981. 70 • 

• 206.97 
20800.00 • 981. 70 • . . 

• 206.88 
20800.00 • 981.80 • 

* 206.88 • 
20800.00 • 981.80 • . 

0. 35 • 

0. 34 • 

0. 54 • 

0. 52 • 

0.61 • 

0. 56 • 

0.62 • 

0 . 54 • 

0. 50 • 

0. 52 • 

0 . 86 • 

0 . 88 • 

0 . 36 • 

0. 36 • 

0 . 31 • 

0.31 • 

• 1 • 206.79 0. 29 • 
20895.15 • 981. 80 • 

• 1 • 206.79 0 . 29. 
20895.15 • 20895.15 • 981. 80 • 

• 1 

• 1 
21138.80 • 

• 1 

• 1 
21066.25 • 

• 1 

• 1 
20622 . 10 • 

• 1 

• 1 
20685.21 . 

• 1 

• 1 
20854 .87 . 

• 1 

• 1 
20977.29 • . 
• 1 

• 1 
20914.89 • 

• 206.7 
21165.35. 981.80. 

• 206.7 
21138 .11. 981.80. 

• 206.6 
21066.25 • 981.80 • 

• 206.6 
21066.25 • 981.80 • . 

• 206.51 
20615.00 • 981.80 • 

• 206.5 1 
20615.00 • 981.80 • . 

• 206 .41 
20685. 21 • 982 . 50 • 

• 206. 41 
20685.21. 982.50. . 

• 206.32 
20854.87 • 982.80 • 

• 206.32 
20854 . 87 • 982. 80 • . . 

• 206.22 
20977 . 29 • 983.00 • 

• 206. 22 
209 77. 29 • 983.00 • . 

• 206.13 
20914.89 • 984.60 • 

• 206.13 
20914.89 • 984.60 • . 

0.27 • 

0.27 • 

0. 33 • 

0. 33 • 

0. 45 

0 . 46 • 

0.46 • 

0. 47 • 

0. 46 • 

0. 47 • 

0. 52 • 

0. 51 • 

0. 52 • 

0. 57 • 

• 1 • 206.03 0.61 . 
2112 7. 08 • 984. 50 • 

• 1 • 206 . 03 0.67 • 
20772.60 • 20772.60 • 984. 50 • . 

Dup 1 i cateEffective 
1518 . 87 • 4992637.0 • 

1578 . 88 • 

1578.87 • 

1686 . 77 • 

1686 . 77 • 

1568 . 77 • 

1568.77 • 

1628 . 70 • 

1617.90 • 

2127 . 45 • . 
1734. 50 • 

2121.27 • 

1710 .74. 

1872.81 • 

1567.64 • 

2078.38 • 

1800.86 • 

6008209.0 • 

pss367 .o • 

3661078.0 • 

3861824.0 • . 
3226315.0 • 

3575019.0 • 

3135 219.0 • 

3683406.0 • . 
4023740.0 • 

~885416.0 • 

2286164.0 • 

2254410.0 • . 
5970014.0 • 

6019868.0 • . 
7226234.0 • 

7191503.0 • 

2279.32 • 7514464.0 • . 
1934.31 • 7590998.0 • 

2572.12. 

2093.13 • 

2786.93. 

2185.35. 

2915.00 • . 
2053 .65. 

3564.70. . 
2190 . 50. 

3656.33 • 

2377.93. 

3772.23 • . 
244 1.77 • 

3610.69 • 

2386.31. 

7908733.0 • 

8015485.0 • . 
6230824.0 • 

6298 25 6 . 0 • . 
4521128 0 • 

4533739 . 0 • 

4380634.0 • 

4381569.0 • . 
4293590.0 • 

4288577.0 • . 
3853835.0 • 

3986076.0 • . 
3625268.0 • 

3294110.0 • . 
3627.33 • 3071777.0 • . 
2131.13. 2786996 . 0 . . 
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0.23 • 

0. 25 • 

0 . 35 • 

0. 64 • 

1.00 • 

0 . 70 • 

0.43 • 

0. 90 • 

0.89 • 

0. 91 • 

0. 93 • 

0.89 • 

0. 82 • 

0. 80 • 

0. 79 • 

0.87 • 

0. 58 • 

0.18 • 

19474.14. 19474.14. 

16831.47 • 

19474 . 14 • 

19253 .23 . 

1925 3.23 • 

19230.00 • 

19230 . 00 • 

18980.00 • 

18980 . 00 • 

18607 . 05 • 

19000.00 • 

18413.03 • 

18857.57. 

18394 . 10 • 

18850.00 • 

18332.23 • 

18838. 93 • 

18343 . 49 • 

19474.14 . 

19253.23 . 

19230.00 • 

18980.00 • 

19000.00 • 

18857.57 . 

18850.00 • 

18838.93. 

18806.01 • 18806.01 • 

18250.64 • 

18784.84 • 

17938.02 • 

18675.58. 

17700.00 • 

18561.35 • 

17111.00 • 

18494.71 • 

17150.00 • 

18476.94 • 

16969 . 39 • 

18435 .00. 

17049.27 • 

18370 . 00 • 

16967.78 • 

18784.84 • 

18675.58. 

18561.3 5 • 

18494.71. 

18476.94 • 

18435.00. 

18370.00 • 

18320.00 • 18320.00 • 

20262. 35 • 

20262. 35 • 

20262. 35 • 

20096.65 • 

20096.65 • 

20014. 38 • 

20014. 38 • 

20013.35. 

20013.35 • 

2012 7.95 • 

20127.95 • 

20268.81 • 

20268.81 • 

20268.25 • 

20268.25 • 

20264.40 • 

20264.40 • 

20279.13 • 

20279.13 • 

20324.45 • 

20324.45 • 

20306.18 • 

20306.18 • 

20084 . 15 • 

20084.15 • 

20154 . 06 * 

20154.06 • 

20171.80 • 

20171.80 • 

20127.88 • 

20127.88 • 

20059.00 • 

20059.00 • 

19987.25 • 

19987.25 • 



• 1 

• 1 
20767.00 • . 
• 1 

* 1 
20535.70. 

• 1 

• 1 
20450.30. 

• 1 

• 1 
20450.10. 

• 1 

• 1 
20611.50 • 

• 1 

• 1 
20770.40 • 

• 1 

• 1 
20767.80 • 

• 1 

• 1 
20742.96. 

• 1 

• 1 
20782. 30 • 

• 1 

• 1 
20830.00 • 

• 1 

• 1 
20905.30 • 

• 1 

• 1 
20961.30 • 

• 1 

• 1 
20952 . 20 • 

• 1 

• 1 
20830.43 • 

• 1 

• 1 
20546.37 • 

• 1 

• 1 
20482.90 . 

• 1 

• 1 
20495.90 • 

• 1 

• 205.94 
21215 .00. 981.00 • 

• 205.94 
20767.00 • . 

• 205.84 

. 
981.00 • . 

21450.00. 979.50 • 
• 205.84 

20535.70 • 979.50 • . . 
• 205.75 

21400.00. 973.90 • 
• 205.75 • 

20450 . 30. 973.90 • . . 
• 205.62 

21480.00 • 976.00 • 
• 205 . 62 • 

20450 . 10 . 976.00. . . 
• 205.52 

21400.00 • 975 . 90 • 
• 205 . 52 

20611. 50 • 975.90 • . . 
• 205 . 43 

21400.00 • 976.10 • 
• 205.43 

20764.44 • . . 
976. 10 • . 

• 205.4 
21450.00 • 975.50. 

• 205.4 
20767.80 • 

• 205. 34 

. 
975.50. 

21400.00 • 975.57 • 
• 205. 34 • 

20742.96 . 975.57. 

• 205 . 25 
21340.62 • 973.40 • 

• 205.25 • 
20782.30 • 973.40 • . . 

• 205 . 15 
21134.2 1 . 973 .10. 

• 205.15 
20830.00 • . . 

973.10. 

• 205 . 06 
20907.77 • 970 . 50 • 

• 205.06 
20905.30 • 

• 204.97 

. 
970.50 • 

21034 .16 • 973.30 • 
• 204.97 
• 20961. 30 • 1/73. 30 • 

• 204. 87 
20952 . 20 • 968.10 • 

• 204.87 
20952 . 20 • 968.10 • . 

• 204 . 78 
20830.43. 967.60. 

• 204 . 78 
20830.43. 967.60. 

• 204.68 
20546 . 37 • 971.40 . 

• 204.68 • 
20546 . 28 • 971.40 • . 

• 204 . 61 
20482.90. 972 . 60 • 

• 204 . 61 
20482.90 • 

. 
972.60 • . 

• 204.53 
20495.90 • 972.70. 

• 204. 53 
20495.90 • 972.70 • . 

• 204.42 
20679.03 • 971.40 • 

• 1 
20679 . 03 • 

• 204.42 
20678.97 • 

. 
971.40 • 

0.48 • 

0 . 45 • 

0. 38 • 

0. 36 • 

0. 37 • 

0. 35 • 

0.31 • 

0.31 • 

0 . 28 • 

0.29 • 

0 . 29 • 

0. 33 • 

0.24 • 

0.26 • 

0.30 • 

0 . 35 • 

0. 28 • 

0. 32 • 

0.49 • 

0.47 • 

0. 47 • 

0. 46 • 

0. 36 • 

0. 42 • 

0.31 • 

0. 34 • 

0. 25 • 

0.28 • 

0. 33 • 

0. 38 • 

0. 41 • 

0 . 42 • 

0.46 • 

0.47 • 

0. 51 • 

0 . 52 • 

3651. 58 • 

2567.00 • 

3746.65 • 

2435.70. 

3257 .26. 

2402.30 • 

3845.50. 

2234.10. 

3732.69 • 

2019 . 90 • 

3335 . 92 • 

1842 . 3 7 • 

3650 . 00 • . 
1747 .80. 

3427 . 47 • 

1562 . 96 • 

3390 . 62 • 

1482.30 • 

3035.78 • . 
1445.00 . 

2103.93 • 

1435.30. 

2834.16 . 

1516.30. 

2652.20 • 

1542.20 • 

2430.43 • 

1620 .4 3 • 

2091.37 • . 
1586.28 • 

1891.94 • 

1602 . 90 • 

1765.90 * 

1610 .90 • 

1804.93 • 

1653 . 57. 

Dup l i cateEffecti ve 
3932557.0 . 

4259277 . 0 • . 
5233237.0 • 

5449105 0 • 

3950065.0 • 

4290733.0 • . 
6366636.0 • 

6407340.0 • 
* 

7454148 . 0 • 

7126233.0 • . 
7116273.0 • 

6524281.0 • 
* 

8621961.0 • 

8073093.0 • . 
5172262.0 • 

4487226.0 • . 
6571525.0 • 

5737392.0 • . 
3632205.0 • 

3844879.0 • . 
3787357.0 • 

~871248. 0 • 

4869981.0 • 

4255498 . 0 * . 
5920537.0 • 

5343764.0 • 
* 

7512086.0 • 

6634912.0. . 
5457597.0 • 

48 34418 0 • 

4447568.0 • 

4289077.0 • 

3850514.0 • 

3743779.0 • 
* 

3325542.0 . 

3259710.0 • . 
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0. 58 • 

0 . 61 • 

0. 74 • 

0. 71 • 

0 . 65 • 

0. 53 • 

0 . 57 • 

0. 34 • 

0 . 23 • 

0.49 • 

0 . 51 • 

0.20 • 

0.18 • 

0.13 • 

- 0.04 • 

0. 03 • 

0 . 00 • 

- 0.02 • 

17284.78 • 

18200.00 • 

17620.55. 

18100.00 • 

18027.86 • 

18048.00 • 

17560.75 • 

18216.00 • 

17650.00 • 

18591.60 • 

17800.00 • 

18922.07 • 

17800.00 • 

19020.00 • 

17906.05 • 

19180 . 00 • 

17950.00 • 

19300.00 • 

18072 . 60 • 

19385.00 • 

18080.00 • 

19470.00 • 

18200.00 • 

19445.00 • 

18300.00 • 

19410.00 • 

18400 . 00 • 

19210.00 • 

18455.00 • 

18960.00 • 

18570.00 • 

18880.00 • 

18730 . 00 • 

18885.00 • 

18874.10. 

19025.40 • 

18200.00 • 

18100.00 • 

18048.00 * 

18216.00 • 

18591.60 • 

18917. so * 

19020.00 • 

19180 . 00 • 

19300 . 00 • 

19385 . 00 * 

19470 . 00 • 

19445.00 . 

19410.00 * 

19210.00 • 

18960.00 * 

18880 . 00 • 

18885.00 • 

19025.40 • 

19792. OS • 

19792. OS • 

19511.65 • 

19511. 65 • 

19249.15 • 

19249.15 * 

19333. OS • 

19333.05 • 

19601.55 • 

19601.55. 

19843 . 95 • 

19843. 95 • 

19893.90 • 

19893.90 • 

20013.65 • 

20013.65 * 

20227.10 . 

20227.10 . 

20266.70 • 

20266.70 • 

20287.35 • 

20287. 35 • 

20253.15 . 

20253 .15 . 

20208.57 . 

20208.57 . 

20115.46 • 

20115.46 • 

19935.21 • 

19935.21 • 

19977.10 • 

19977.10 • 

19840.65 • 

19840.65 • 

19853.75 • 

19853.75 • 



• 

• 

• 1 

• 1 
20814. 38 • 

• 1 

• 1 
20817. 18 • 

• 1 

• 1 
21031.89 • 

• 1 

• 1 
21080. 54 • . 
• 1 

• 1 
20787. 30 • 

• 1 

• 1 
20734.27. 

• 1 

• 1 
20743.68 • 

• 1 

• 1 
20697.43. 

• 1 

• 1 
20701.39 • 

• 1 

• 1 
20844.31 • 

• 1 

• 1 
21036.47 • 

• 1 

• 1 
21074.86 • 

• 1 

• 1 
20951.24 • 

• 1 

• 1 
20905 . 85 • 

• 1 

• 1 
20926 .90 • . 
• 1 

• 1 
20967.31 • . 
• 1 

• 1 
21011.58 • 

• 1 

• 204 . 34 
20814. 38 • 969.30 • 

• 204.34 
20814 . 38 • . 

• 204.25 

. 
969.30 • . 

20817 . 18 • 969 . 22 • 
• 204.25 

20816. 99 • 969 . 22 • . 
• 204 .15 

21031.89. 966.00. 
• 204 . 15 • 

2103 1.89 • 966.00 • . . 
• 204.05 

21080.54. 965.00. 
• 204.05 
21080.54. 965.00. . . 

• 203.96 
20787. 30 • 964.10 • 

• 203.96 • 
20787.30 • 964.10 • . . 

• 203.86 
20734.27 • 962. 30 • 

• 203.86 
20734.27 • 962. 30 • . . 

• 203 . 77 
20743.68 • 963.30 • 

• 203.77 • 
20743.68. 963.30. . . 

• 203 . 67 
20697.43 • 962 . 30 • 

• 203.67 
20697.43 • 962 . 30 • . . 

• 203. 58 
20701. 39 • 962 . 10 • 

• 203. 58 
20701.39 • 962 .10 • . 

• 203.48 
20844.31 • 962.20 • 

• 203.48 
20844.31 • . . 

962.20 • 

• 203.39 
21036.48 • 959.90 • 

• 203. 39 
21036.47 • . 

• 203.29 

. 
959.90 • 

21074.86* 960.70* 
• 203 .29 • 
21074.86. 960.70. . 

• 203 .19 
20951.24. 956.70 • 

• 203 .19 • 
2095 1. 24 • 956.70 • . 

• 203.09 
20905.85. 958.70 • 

• 203.09 • 
• 20905.85 • 958.70 • 

• 202 .99 
20933.96 • 959.20 • 

• 202.99 
.20926.90. 959.20. 

• 202 . 9 
20967.30. 956 . 50 • 

• 202 . 9 • 
20967.31. 956.50. . 

• 202.8 
21011 . 58 • 956.40 • 

• 202.8 
21011 . 58 • . 

• 202.69 

. 
956.40 • . 

21080.23. 953.70. 

0. 52 • 

0. 52 • 

1.00 • 

1.00 • 

0.40 • 

0.40 • 

0. 50 • 

0 . 49 • 

0 . 80 • 

0. 75 • 

0. 36 • 

0. 35 • 

0. 35 • 

0. 34 • 

0 . 37 • 

0.36 • 

0 . 37 • 

0 . 36 • 

0 . 41 • 

0 . 40 • 

0. 42 • 

0.41 • 

0. 45 • 

0. 44 • 

0. 42 • 

0.43 • 

0.46 • 

0.46 • 

0.42 • 

0.41 • 

0 . 36 • 

0 . 37 • 

0. 34 • 

0. 35 • 

0. 37 • 

1701.95 • 

1701.99 • 

1517.18. . 
1516.99 • 

1831.90 • 

1831.89 • 

2116 . 76. 

2116.76. 

2050.76 • 

2050.76 • 

2191.78 • . 
2191.78 • 

2511 . 27 • 

2511.27 • 

2860.23 • . 
2567.43. 

2993. 59 • 

2676.39 • 

3454.84. 

2911 .71 • 

3309.00 • 

2930 . 05 • 

3441.31 • 

3009 . 26 • 

3364 . 24 • 

2689.14 • 

3213.89 • 

24 75.85 • 

3260.60 • 

2457.50. 

3412.11. 

2511.71 • 

3540.65 • 

2620.78 • 

Dup 1 i cateEff~ctive 

3299565.0 • 

3300310.0 • 

1863855.0 • 

1855915.0 • 

5042939.0 • 

5038994 .0 • 

3910438.0 • 

3927263.0. 

2269861.0 • 

2417852 .0 • 

5460451.0 • 

5666380.0 • 

5549798 . 0 • 

5803637.0 • 

5348655.0 • 

5512272.0. 

5333542.0 • 

5599491.0 • 

4642347 .0. 

4742364.0 • 

4495896.0 • 

4631119.0 • 

4136567.0 • 

4265774.0. . 
3879641.0 • 

3814345.0. 

3568365 .0 • 

3526911 .0 • . 
3947903.0 • 

4009597.0. . 
4574160.0 • 

4523109.0 • 

4820928.0 • 

4688712.0 • 

3701.48 • 4357701.0 • . 
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0.01 • 

-0.02 • 

0 . 02 • 

0 . 02 • 

0. 26 • 

0.25 • 

0. 29 • 

0 .29 • 

0. 35 • 

0 . 33 • 

0.40 • 

0.41 • 

0. 36 • 

0. 32 • 

0. 37 • 

0. 36 • 

0. 33 • 

19100.00 • 

19100.00 • 

19300.00 • 

19300.00 • 

18882.41 • 

19200.00 • 

18963.78 • 

18963.78 • 

18736.54. 

18736 .54 . 

18542.49 • 

18542.49 • 

18232.4 1 • 

18232.41 • 

17837 . 20 • 

18130.00 • 

17707.80 • 

18025.00 • 

17389.48 • 

17932.60 • 

17519.20 • 

17970.80 • 

17590 . 00 • 

18065 . 60 • 

17587 . 00 • 

18262 . 10 • 

17691.96 • 

18430.00 • 

17673. 37 • 

18469.40 • 

17518.03 • 

18455.60. 

17429.80 • 

18390.80 • 

17191.27 • 

19100.00 • 

19300.00 • 

19200.00 • 

18963.78 • 

18736.54 • 

18542 . 49 • 

18232.41 • 

18130 . 00 • 

18025.00. 

17932.60 . 

17970.80 • 

18065.60 • 

18262.10 • 

18430 . 00 • 

18469 . 40 • 

18455 . 60 • 

18390.80 • 

19958.12 • 

19958.12 • 

20059.27 • 

20059.27 • 

20116 .69 • 

20116.69 • 

20022.18 • 

20022.18 • 

19760 . 59 • 

19760 . 59 • 

19612.00 • 

19612.00 • 

19484.11 • 

19484 . 11 • 

19524 . 10 • 

19524.10 • 

19454.49 • 

19454.49 • 

19394.68 • 

19394.68 • 

19504.80 • 

19504.80 • 

19574.09 • 

19574.09 • 

19623 . 75 • 

19623.75 • 

19710 . 91 • 

19710.91 • 

19698. 15 • 

19698.15 • 

19724 . 55 • 

19724.55 • 

19702.88 • 

19702.88 • 

19729.80 • 



• 1 
21080 . 23 • 

1 

• 1 
21190.40 • 

• 1 

• 1 
21302.70. 

• 1 

• 1 
21577.77 • 

• 1 

• 1 
21803.00 • . 
• 1 

• 1 
21936.54 • 

• 1 

• 1 
21936.96. 

• 1 

• 1 
21861.56 * 

* 1 

* 1 
21823 . 60 • 

• 1 

• 1 
21801.08 * 

• 1 

• 1 
21528 . 50 * 

* 1 

• 1 
21477.50. 

• 1 

• 1 
21391.40 • 

• 1 

• 1 
21342.10 • 

• 1 

* 1 
21381.80 • 
* 
• 1 

• 1 
21570.00 • 

• 1 

• 1 
21721.00 • 

* 1 

* 1 
21849 . 00 • 

• 202 . 69 
21080.23 • . 953.70 • . 

• 202 . 59 
21190.40 • 953.70 . 

• 202.59 
21190.40 • 

. 
953. 70 • 

• 202.48 
21302.69. 952.50 • 

• 202.48 . 
• 21302.70 • 952. 50 • . 
• 202. 37 

21577.77. 954.60. 
• 202 . 3 7 
21577.77. . . 

954.60. 

• 202 . 29 
21803.00. 95 5. 50 • 

• 202 . 29 
21803 . 00 . . 

• 202.18 

. 
955 . 50 • 

21936 . 53 • 950 . 00 • 
• 202.18 
21936.54. 950 . 00. . 

• 202.09 
21936.96. 950.00 • 

• 202.09 • 
21936.96. 950.00. . 

• 201.99 
21861. 56 • 948.70 • 

• 201.99 
21861.56 * 948.70 • 

* 

* 201.9 
21823.60 * 947.20. 

* 201. 9 
21823.60 * 947.20. . 

• 201. 81 
21801.08 • 946 . 00 • 

• 201.81 
21801.08 * 946 . 00 • 

* 
* 201. 7l 

21957.39. 946 . 00 * 
• 201. 7l 

21528.50 * 946.00 • . 
• 201.62 

22089.94. 945.60. 
• 201.62 

21477.50 * 945.60 * 

* 201.52 
22190.05. 940.90. 

• 201.52 
21391.40. 940.90. 

• 201.43 
22188.55. 941.30. 

• 201.43 
• 21342 .10 • ~41. 30 • 

• 201. 33 
22408.97. 943 . 00 * 

• 201.33 
21381.80. 943 .00. . 

• 201.24 
22430.09. 943 .00. 

• 201.24 
21570.00 * 943.00. . 

• 201.14 
22725.42. 940.40 • 

• 201.14 
21721.00 • 

* 
940.40 • 

* 201. OS 
22866.42 • 941 . 50. 

• 201.05 
21849.00 • . 

. 
941.50. . 

0. 38 * 

0 . 40 • 

0 . 42 • 

0.40 • 

0. 42 • 

0. 39 • 

0.41 • 

0.29 * 

0 . 29 * 

0. 38 • 

0. 38 • 

0. 57 * 

0. 57 * 

0. 38 • 

0. 37 • 

0.31 • 

0.31 • 

0. 28 • 

0. 27 • 

0.40 • 

0 . 40 • 

0. 35 • 

0.34 • 

0.33 • 

0. 34 • 

0. 37 * 

0. 37 • 

0.41 • 

0 . 40 • 

0 . 40 • 

0 . 40 • 

0.31 • 

0. 30 • 

0. 26 • 

0 . 26 * 

Dup l i cateEffecti ve 
2553.41. 4258962 .0. 

3629.52. . 
2606.65 • 

3674.66 • 

2826.14 * 

3850. so • 
3165.40 * 

4060.28 * 
* 

3605 . 60 • 

4239.81 • 

3692 . 06 • 

4052.05 * 

3682.20 * 

3548.70. 
* 

32 19.77 • 

3830.97 • 

3830.97 • 

3646.80 • 
* 

3650.46 * 

3844.58. 

34 15 .69. 

3854.25. 

3241.81 • 

4181.52 * 

3382.85 • 

4131.77 . . 
3288.24 * 

4277.40 . 

3307.45 * 

4357 .41. 

3500 . 08 • 

4685 .00. 

3680.58 • 

4915.94 • 

3898.52 • 

3966361.0 • 

3831880.0 • 

4078760 . 0 • 

3877911 . 0 * 

4253334.0 * 

4009107.0 • 

5764473.0 • 

5756355.0 • 

4172957.0 * 

4154161.0 * 
* 

2643855 . 0 • 

2659472.0 • 

4634981.0 * 

4655852 . 0 • 

5852611.0 • 

5964132.0 • 

6592084.0 * 

6711267.0. 

3838417.0 * 

3858296.0 • 

4406350.0 • 

4475808.0 • 

3808935.0 • 

3764143.0 * 

4076199 . 0 • 

4094692.0 • 

3645795 .0. 

3705386.0 • 

3811227.0 * 

3876386.0 * 

4966393.0 * 

5142934.0 * 

5254537 . 0 • 

5383665 . 0 • 
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0 . 29 • 

0 . 23 • 

0.11 • 

0.03 * 

0.08 • 

0.06 • 

0 . 07 • 

0.09 • 

0.11 • 

0 . 12 • 

0.11 • 

0.14 • 

0 . 12 • 

0.13 • 

0 . 16 • 

0.19 • 

0. 24 • 

0. 26 • 

18526 . 82. 18377.80. 

17348.76 * 

18524.37 • 

17497.88 . 

18360 .00 • 

17583 . 96 • 

18270.00 * 

17742.72. 

18197.40 • 

17589 . 10 • 

18139 . 70. 

17755.36 • 

18253.40. 

17895.49 • 

18235.10 * 

17992.63 * 

17992.63 • 

17952.48 • 

17952.48 • 

18112 . 81 • 

18112 . 81 • 

182 35 . 69. 

18235.69 . 

18008 . 54 • 

18008. 55 • 

18053.86. 

18053.86 • 

18074.35 * 

18074. 35 * 

18069.92 • 

18069.92 • 

18040.42 • 

18040.42 • 

17950.48 • 

17950.48 • 

18416.70. 

18360.00 * 

18270.00 • 

18197.40. 

18139.70 * 

18212.90 • 

18235.10 . 

17992.63 • 

17952.48 • 

18112.81 • 

18235.69 * 

18008.55 • 

18053.86 * 

18074. 35. 

18069.92 * 

18040 .42 • 

17950 . 48 • 

19729.80 • 

19805 . 89 * 

19805 . 89 • 

19941.58 . 

19941.58 • 

20044.94 • 

20044 . 94 • 

20000.20 • 

20000.20 • 

20039.05 * 

20039.05 • 

20075 . 58. 

20075.58. 

20063.91 • 

20063.91 • 

19890.86 • 

19890.86 • 

19875 . 08 • 

19875 .08. 

19817. 78 • 

19817.78 • 

19855.50 • 

19855. so • 

19667.57 • 

19667 . 57 • 

19678 . 50 • 

19678.50 • 

19715 . 66 • 

19715.66 • 

19818 . 68 • 

19818.68 • 

19879.43 • 

19879.43 • 

19898.61 • 

19898.61 • 



• 

• 

• 1 • 200.95 0.25. 
23093.98. 939 . 80 • 

• 1 • 200.95 0.24. 
21954.00. 21954.00. 939.80. 

• 1 

• 1 
22032.00 * 

• 1 

* 1 
21951.00 • 

• 1 

• 1 
21649 . 30 • 

• 1 

• 1 
21450 . 00 • 

• 1 

• 1 
21171 .00 • 

• 1 

• 1 
21041.00 • 

• 1 

• 1 
20896.00 • 

• 1 

• 1 
20744 .00 • 

* 1 

* 1 
20800.00 • 

• 1 

• 1 
21050.00 * 

• 1 

• 1 
21330.00 • . 

. . 
• 200 . 86 

23228 .08 • 938.50. 
• 200.86 

22032 .00 • 938. 50 • . . 
• 200 .77 

23630 . 00 • 936.90 • 
* 200.77 
.21951.00. 

• 200.67 

. 
936.90 • . 

23915 . 00. 939.80. 
• 200 . 67 • 

21649 . 30. 939.80 * . . 
• 200.58 

2384 7.47. 937.60. 
• 200.58 • 

21450.00 * 937.60 . . . 
• 200.49 

2448 5 .00 . 936.90. 
• 200.49 

21171.00 • 936 . 90 • . . 
• 200.39 

24775.00. 937.00 * 
• 200 .39 

21041.00 . 937.00 . . . 
• 200. 3 

24887.90 • 937 . 70 • 
• 200.3 
20888.53. 937.70. . . 

• 200 . 2 
25 144.80. 937.00 • 

• 200 . 2 • 
20744.00. 937.00. . . 

• 200 . 1 
25261.51 • 934.50 • 

• 200.1 • 
20800.00 • 934 . 50 • 

* • 

• 200 
25170.51 . 933.40 • 

• 200 
21050 .00. 933.40. . 

• 199.91 
25176.77. 932. 10 . 

• 199.91 
• 21330.00 • 932 .10 • 

0. 27 • 

0.26 • 

0.28 • 

o. 27 • 

0 . 30 • 

0 . 28 • 

0 . 30 • 

0.28 • 

0.26 • 

0. 25 • 

0.24 • 

0. 23 • 

0. 34 • 

0.31 • 

0. 37 • 

0.35 • 

0. 32 • 

0 . 29 • 

0 . 24 • 

0. 23 • 

0. 22 • 

0. 20 • 

Dup 1 i cateEffective 
5141. 07 • 6344019.0 • 

4001.09 • 6536869 . 0 • 

5228.08 • . 
4032.00 • 

5805.53. 

4122.20. 

4971.62 • . 
4009.30 • 

5529.80 • 

3940. 00 • 

6161.28 • . 
3791.00 • 

5819.36 • . 
3741.00 • 

5039.41 • 

3683 . 53 • 

5551.98 • 

3629 . 00 • 

5433 . 71 • 

3770.00 • 

6148.14 • 

4100.00 • 

6597 . 49 • 

4530.00 • 

. 
4470468.0 • 

4591685 0 • 

5320745.0 • 

5545445.0. 

4569344.0. 

4819677.0 • . 
4526509.0 * 

4759369 0 • 

5347928 . 0 • 

5487085 . 0 • 
• . 

6034760.0 • 

6188329.0 • 

4488975.0 • 

4835241.0 • 

3992119.0 • 

4319022 . 0 • 

4321296 .0 • 

4818061.0 • 

6113840 . 0 • 

6388853.0 • . 
6954198.0 • 

7510252.0 • 

0.28 • 

0 . 30 • 

0. 35 • 

0.41 • 

0 . 47 * 

0 . 50 * 

0. 52 • 

0.60 • 

0 . 73 • 

0. 92 * 

0. 96 • 

1.01 • 

17952 . 91 • 

17952 . 91 • 17952.91 • 

18000 .00 • 

18000.00 • 

17630.00 * 

17828.80 * 

17540.00 • 

17640.00 • 

17460.00 * 

17510 . 00 • 

17380.00 • 

17380.00 • 

17300.00 * 

17300.00 * 

17205 . 00 * 

17205.00 • 

17115. 00 • 

17115.00 * 

17030.00 * 

17030.00 • 

16950.00 • 

16950 . 00 * 

16800.00 • 

16800.00 • 

18000.00 • 

17828.80 • 

17640.00 • 

17510.00 * 

17380.00 • 

17300 .00 • 

17205.00 • 

17115.00 • 

17030.00 • 

16950.00 • 

16800 . 00 • 

19929.90 • 

19929.90 • 

20014 . 00 * 

20014.00 * 

19889.90 * 

19889.90 • 

19784. 30 • 

19784. 30 • 

19698. so • 
19698.50 • 

19445.15 • 

19445.15 * 

19361. 75 • 

19361. 75 • 

19338.20 • 

19338. 20 • 

19352. 25 • 

19352.25 • 

19188. 15 • 

19188. 15 • 

18918 . 55 * 

18918.55 • 

19089.15 • 

19089 . 15 • 

• 1 • 199.82 0.19 . 7203.54. 4012368.0. 16870.00. 19137.70 . 
25350.00 • 93 1. 20 • 

• 1 • 199 .82 0.20. 4780 . 00 . 3845833 .0. 1.00. 16870.00. 16870 . 00 . 19137.70 . 
21650.00 • 21650.00 • 931. 20 • • 
************1r1:f:1<*f:*1r**** * f:* * **** * *************'k************f:****** ** *1:********f: *1:**'1r***** *****f:***'~<*************** ******* ****1t*****1r***1<* **1r 
************f:****f:1tf:1:*1<* * * ** ****1r*1<***ir***""***1:************* 

'~<******* * **1t*************-~~"********** * ****************************************'*** 

ER RORS WARNINGS AND NOTES 
Errors warnings and Not es for Plan : Dup Eff 

River: 1 Reach: 1 RS: 214 . 14 Profil e : PF#1 
warning:Divided flow comput ed for thi s cross-sec tion . 
Note: Multipl e criti cal depths were found at this locat ion. The c rit:i cal depth with the lowes t, valid , water s urface was 

used. 
River: 1 Reach: 1 RS: 214. 14 Profile: PF#2 

Note : Multipl e criti cal depth s we re found at thi s location. The critical depth wit h the l owest, valid, water s urface was 
used . 

River: 1 Reach : 1 RS: 214.04 Profil e : PF#l 
warning:Divided f l ow computed for thi s c ross -sect ion. 
Note : Multiple c rit.ical de pth s were found at thi s l ocat ion. The crit i cal de pth with the l owest, valid, water s urface was 

used. 
River : 1 Reach : 1 RS: 214.04 Profile: PF#2 

Note : Multiple criti cal de pth s were found at t his location. The criti cal de pth with the lowest, valid, water s urface was 
used. 

River: 1 Reach: 1 RS: 213.95 Profile: PF#1 
warning: oi vi ded f l ow computed for this c ross-sect i on. 
Warning: The ve 1 oci ty head has c hanged by more than 0. 5 ft CO .15 m) . Thi s may indi cate the need for additional cross sect ion s . 
Note : Mu l tiple criti cal depths were found at t hi s location. The c riti ca l de pth with the lowest , valid, water surface was 

used. 
River: 1 Reach: 1 RS: 213.95 Profil e: PF#2 

warning: The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m) . Thi s may indi cate the need for additional c ross sections . 
Note: Multipl e cri ti cal depths we re found at t hi s location . The c riti cal depth wi t h t he lowest, valid, wate r s urface was 
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used. 
Rive r: 1 Reach: 1 RS : 213 .8 5 Profile: PF#1 

warning :The velocity head has changed by more than 0. 5 ft (0 . 15 m). This may indicate the need for additional c ro ss sections . 
Warning:The conveya nce rati o ( ups tream conveyance divide d by downstream conveyance) i s l ess than 0 . 7 or g r eater than 1.4. 

Thi s may indi cate the need for additional c ross sect ions . 
wa rning:The energy loss was greater than 1.0 ft (0. 3 m). betwee n the current and previous c ross section . Thi s may indi cate 

the need for additiona l cross sec ti ons. 
Note : Mul t ipl e c riti cal depth s were found at this location. The c ri t i cal depth with the lowest , valid, water s urface was 

used. 
River: 1 Reach: 1 RS: 213 . 85 Profil e : PF#2 

warning:The velocity head has change d by more th an 0. 5 ft (0 . 15 m). Thi s may indi cate t he need for additi ona l c roSs sect ions . 
war ning:The conveyanc e ratio (upstream conveyance divided by downs tream conveyance) i s l ess t ha n 0 . 7 or greater than 1.4 . 

Thi s may indicate the need for additional c ross sect ions . 
Wa rning:The energy loss was greate r than 1.0 ft (0.3 m) . betwee n the curre nt a nd previous cross section . Thi s may indi cat e 

the need for additiona l cross sect ions. 
Not e: Multipl e c riti ca l de pths were found at this l ocation. 

used . 
Rive r: 1 Reach: 1 RS: 213.75 Profile: PF#1 

Note : Multipl e c riti cal depth s we re found at thi s l ocat ion . 
Rive r: 1 Re ach: 1 RS : 213 .75 Profile : PF#2 

Note: Multipl e c ri t i cal de pths we re found at thi s location . 
Rive r: 1 Reach: 1 RS : 213 . 745 Profile: PF#1 Upstream 

Note: Multipl e c riti cal de pths were fo und at this locat i on. 
River: 1 Reac h: 1 RS: 213 . 745 Profile : PF#1 Downstream 

Not e: Multipl e c riti ca l de pths were found at thi s location. 
Rive r: 1 Reach: 1 RS : 213 .74 5 Profile: PF#2 Up stream 

Note: Multipl e c riti cal de pths we r e found at thi s locat ion. 
River: 1 Reach: 1 RS: 213.745 Profile: PF#2 Downstream 

Note : Multipl e c riti cal depths we re found at thi s l ocat ion . 
River: 1 Reach: 1 RS : 213.74 Profil e: PF#l 

The cri tical depth with the lowest, valid, water su rface was 

The c riti cal de pth wi th the lowest , valid, e nergy was used. 

The c ri tical dept h with the lowest, va lid, energy was used. 

The criti cal depth with the l owes t , va lid , e nergy was used. 

The c ri tica l de pth with t he lowes t , vali d, ene rgy was used. 

The cr i tical de pth with the l owest, valid , ene rgy was used. 

The criti cal depth with the l owest, valid, e nergy was used. 

wa rning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indi cate the need for addi ti ona l c ross sect ions. 
warning:The conveya nce ratio (upstream conveyance divided by downst ream conveyance) i s l ess than 0. 7 o r greater than 1.4. 

This may indica te t he need for additional cross secti ons. 
Note: Multipl e c riti ca l de pths we re found at this locat ion. The cri t i ca l dept h with the lowest, vali d, e ne rgy was used. 

River : 1 Reach : 1 RS: 213 . 74 Profile: PF#2 
wa rning: The velocity head has c ha nged by mo r e than 0 . 5 ft (0 . 15 m) . This may indicate t he need for additiona l c ross sect i ons. 
warning: The conveyance r ati o ( upst ream co nveyance divided by downsLream conveyance) i s l ess than 0. 7 or greater than 1. 4. 

This may indicate the need for additiona l cross sections. 
Note: Multipl e criti cal de pt hs were found at thi s l ocat i on. The c riti cal depth with the lowest, valid, e nergy was used. 

Ri ver: 1 Reach: 1 RS: 213 . 66 Profile: PF#1 
war ning:oivided flow compuLe d for Lhis c ross-secLi on. 
Warning: The velocity head has changed by more than 0. 5 fL (0 . 15 m) . Thi s may indicate the need for addi Liana l cross sections . 
warning:The e ne rgy loss was greater than 1.0 ft (0.3 m). between the curre nt a nd previous cross sect i on. This may indi cate 

t he need for addiLiona l c ross secti ons . 
Not e: Multipl e c riti cal depth s were found at this location. 

used . 
Ri ver : 1 Reach: 1 RS: 213.66 Profil e : PF#2 

The criti ca l de pt h with t he lowest, valid, wate r s urface was 

Warning: The ve l oc i t y head has cha nge d by more than 0. 5 ft (0 .15 m) . Thi s may indicate the need for additiona l cross sect ions. 
Wa rning:The e ne r gy l oss was greater Lhan 1.0 ft (0.3 m). between the curre nL a nd previ ous c ross sect ion. Thi s may indi cate 

Note : 
the need for additi ona l c ro ss secLi ons. 
Mul t ipl e criti cal dept hs were found aL thi s l ocation . 
used. 

River: 1 Reach : 1 RS : 213 . 57 Prof i le: PF#1 

The criti ca l de pt h with the lowes t , vali d, water s urface was 

Warning :Di vided f low compute d fo r thi s c ross-section. 
Wa rning: The e ne rgy lass was greate r tha n 1. 0 fL (0. 3 m). be tween the cur r ent a nd previ ous cross sect ion . This may indi cate 

the need for additiona l cross sections. 
Note: Multipl e c riti cal de pths were found a t thi s l ocation . 

used. 
River: 1 Reac h: 1 RS: 213.57 Profi l e : PF#2 

The criti cal depth with the l owest, valid, water surface was 

warning:The e nergy l oss was greate r than 1.0 ft (0.3 m). between t he current a nd previous cross secti on. Thi s may indicate 
t he nee d for a dditiona l c ross sections. 

Note : Mu ltipl e c riti cal depLhs were fo und at this locat i on . The c ri t i cal depth wi th the l owes t , va lid , water s urface was 
used. 

River: 1 Reach: 1 RS: 213 47 Profil e: PF#1 
warning:The velocity head has changed by more t ha n 0.5 ft (0.15 m) . This may ind icate t he nee d for addi t i onal cross sect i ons. 
warning:The conveyance r at io ( upst re am conveya nce di vided by downst r eam conveyance) i s l ess than 0. 7 or greater t ha n 1.4 . 

This may indi cate Lhe need for additiona l c ross sec tions. 
Note : Multipl e c riti cal depths we r e found at this location. The cri tical de pth with t he l owest, valid , wate r su r face was 

used . 
Ri ver: 1 Reach : 1 RS: 213.47 Profil e: PF#2 

warning: The velocity head has c hanged by more t han 0. 5 ft ( 0 .15 m). This may indicate t he need for addition a 1 cross sect i ons. 
warning :The conveyance ratio (upst r eam conveyance di vide d by downstream conveyance) is l ess t han 0 . 7 or greate r than 1. 4. 

Thi s may i ndi cate the need for addiLional c ross sect i ons . 
Note: Multipl e cri t i cal depths were found at t hi s location. The c riti ca l de pth with the lowest, valid, water s urface was 

used. 
River: 1 Reach: 1 RS: 213.38 Profi l e: PF#1 

Not e: Multipl e c r itical depth s were found at Lhi s locat ion. 
used. 

River: 1 Reach : 1 RS: 213.38 Profil e: PF#2 
Not e: Multipl e c ri tical depth s were found at this l ocat ion . 

used . 
River: 1 Reach: 1 RS : 213.33 Profil e: PF#1 

Warning:oivided flow computed for this c ross-sect i on . 
NoL e: Multiple c riti ca l depLhs were found aL t hi s l ocat i on . 

used . 
Ri ver: 1 Reach: 1 RS: 213.33 Profile: PF#2 

Note: Multipl e criLi cal depths we r e found at Lhis l ocation. 
used. 

Ri ver: 1 Reach: 1 RS: 213.26 Profil e: PF#1 
Note: Mult ipl e 

Ri ver: 1 Reach: 1 
c riti cal de pths were found at this l ocati on . 

RS: 213.26 Profil e: PF#2 
Note: Multiple 

Ri ver: 1 Reach: 1 
c riti cal de pths were found at this l ocati on . 

RS: 213.255 Profil e : PF#1 upstream 
Note: Mult i ple 

River: 1 Reach: 1 
c riti cal de pt hs were found at thi s l ocati on. 

RS: 213.255 Profile : PF#1 Downstream 
Note: Multipl e 

River: 1 Reach: 1 
c riti cal depths were found at this l ocation. 

RS: 213.255 Profile: PF#2 Upst ream 
Note: Multipl e 

River: 1 Reach: 1 
c riti cal de pths were fo und at this location. 

RS: 213.255 Profile: PF#2 Downstream 
Note: MulLipl e 

River: 1 Reach : 1 
c riti cal de pths were found at this l ocation. 

RS: 213.25 Profil e: PF#l 
Not e: Multipl e 

River: 1 Reac h: 1 
c riti cal depths were fo und at this l ocation. 

RS: 213 . 25 Profil e : PF#2 
NOLe: Multipl e 

River: 1 Reach: 1 
c riti cal depth s we r e fo und at this l ocation. 

RS: 213.21 Profil e : PF#l 

The c r iti cal depth with t he l owest , valid, water s urface was 

The c ri tical depth with the l owest, valid, water s urface was 

The c riti cal depth with the l owest, valid , wate r s urface was 

The c riti cal depth with t he lowest, valid , water s urface was 

Th e cri t i cal dept h wit h t he l owesL, valid , energy was used . 

Th e critical dept h wit h t he l owest , valid , e nergy was used. 

The cri tical depth with t he lowest, valid , e nergy was used . 

Th e cri t i cal de pth with t he l owest , valid, energy was used. 

Th e cri tical dept h with t he lowest, valid, e nergy was used . 

The critical depth with the l owest, vali d , e nergy was used. 

The cri tical de pth with t he l owest, vali d , e nergy was used. 

Th e cri t i cal depth with Lhe l owest, valid, e nergy was used. 

Not e : Multipl e c riti cal depths were found at this location. The cri tical depth wi t h t he l owest , valid , wat er s urface was 
Page 174 



• 

• 
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Dup 1 i cateEffective 
used. 

River: 1 Reach: 1 RS: 213.21 Profile: PF#2 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, valid, water surface was 

used. 
River : 1 Reach: 1 RS: 213.11 Profile: PF#l 

Note: Multiple cri t: ical depths were found at this locat ion. The criti cal depth with the lowest, valid, water surface was 
used . 

River: 1 Reach: 1 RS: 213.11 Profile: PF#2 
Note: Multiple critical depths were found at thi s location. The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 213.03 Profile: PF#1 

warning: Divided flow computed for this cross-sect ion . 
Note: Multiple critical depths were found at this location. The c riti cal depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 213.03 Profile: PF#2 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, valid, water s urface was 
used. 

River : 1 Reach: 1 RS: 212.93 Profi 1 e: PF#1 
Warning:oivided flow computed for this cross-section. 
warning: The velocity head has changed by more than 0. 5 ft (0.15 m). This may indicate the need for addi tiona 1 cross sections. 
Note : Multiple critical depths were found at this location. The criti cal depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 212.93 Profile: PF#2 

warning: The velocity head has changed by more than 0. 5 ft (0 . 15 m). This may indicate the need for addition a 1 cross sections. 
Note: Multiple critical depths were found at this l ocation . The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 212.84 Profi l e: PF#1 

warning: The velocity head has changed by more than 0 . 5 ft (0 .15 m) . This may indi cate the need for addit iona l cross sections . 
warning: The energy loss was greater than 1. 0 ft (0. 3 m). between the current and previous c ross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this locat i on. The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 212 . 84 Profile: PF#2 

warning: The velocity head has cha nged by more than 0. 5 ft (0 .15 m). Thi s may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the c urrent and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this locat i on. The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 212.74 Profile: PF#l 

Warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 212.74 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water s urface was 
used. 

River: 1 Reach: 1 RS: 212.68 Profile: PF#1 
Note: Multiple critical depths were found at this location . The cr itical depth with the lowest, valid, energy was used. 

River: 1 Reach: 1 RS: 212.68 Profi 1 e: PF#2 
Note: Multiple critical depths were found at this location . The critical depth with the lowest , valid, energy was used. 

River: 1 Reach: 1 RS: 212 . 675 Profile: PF#1 
Note: Momentum answer is not valid if the water surface i s above the low chord or if there is weir flow. The momentum 

answer has been disregarded. 
River: 1 Reach: 1 RS: 212.675 Profile: PF#1 upstream 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, energy was used. 
River: 1 Reach: 1 RS: 212.675 Profile: PF#1 Downstream 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, valid, energy was used. 
River : 1 Reach: 1 RS: 212.675 Profi l e: PF#2 upstream 

Note: Multiple critical depths were found at this location. The c ritical depth with the l owest, valid, energy was used. 
River : 1 Reach: 1 RS: 212.675 Profile: PF#2 Downstream 

Note: Multiple crit.ical depths were found at this location. The critical depth with the l owest, valid , energy was used . 
River: 1 Reach: 1 RS: 212.67 Profi 1 e: PF#l 

warning: The velocity head has changed by more than 0. 5 ft (0 .15 m). Th i s may indi cate the need for addit ion a 1 c ross sections. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) i s l ess than 0. 7 or greater than 1. 4. 

This may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the cu rrent and previous cross section . This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location . The c riti cal depth with the lowest, valid, e nergy was used . 

River: 1 Reach: 1 RS: 212.67 Profile: PF#2 
warning: The velocity head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for addition a 1 cross sect ions. 
warning: The conveyance ratio ( upstream conveyance divided by downstream conveyance) i s less than 0. 7 or greater than 1. 4. 

This may indi cate the need for addi ti anal cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the curre nt an d previous cross sect ion. This may indicate 

the need for addi ti anal c ross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the l owest, valid, energy was used . 

River : 1 Reach: 1 RS: 212. 56 Profi 1 e: PF#1 
warning:Divided flow comput ed for this cross-section . 
warning: The velocity head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for addition a 1 cross sections . 
warning:The energy l oss was greater than 1.0 ft. (0.3 m). between the cu rre nt and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The crit i cal depth with the lowest, valid, water s urface was 

used. 
River : 1 Reach: 1 RS: 212.56 Profile: PF#2 

warning: The velocity head has changed by mo re than 0. 5 ft (0 .15 m). This may indicate the need for addition a 1 cross sections . 
warning: The energy l oss was greater than 1. 0 ft (0. 3 m). between the current and previous cross sect ion . This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The c ri tical depth with the lowest, valid , water surface was 

used. 
River: 1 Reach: 1 RS: 212.46 Profile: PF#1 

warning:oivided flow computed for this cross-section . 
warning: The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for addition a 1 cross sections. 
warning:The energy loss was greater than 1.0 ft (0 . 3 m) . betwee n the current and previous cross section. This may indicate 

the need for addit ional cross sections. 
Note: Multiple critical depths were fo und at this location. The crit i cal depth with the lowest, valid, water s urface was 

used. 
River: 1 Reach: 1 RS: 212.46 Profile : PF#2 

Warning: The ve l ocity head has changed by more than 0. 5 ft (0 .15 m). This may indi cate the need for additional cross sections. 
warning: The energy loss was greater than 1. 0 ft (0. 3 m). between the current and previ ous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The criti cal depth wit h the lowest, valid , water s urface was 

used. 
River: 1 Reach: 1 RS: 212.37 Profile: PF#1 

warning:The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross section. This may indi cate 
the need for addi ti ana 1 cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: 1 Reach: 1 RS: 212.37 Profile: PF#2 
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warning:The energy loss was greater than 1.0 ft (0.3 m). between Lhe current and previous cross section . This may indi cate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The c riti cal depth with the l owest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 212 . 27 Profile: PF#1 

warning: Divided flow comput ed for this cross-section . 
warning: The velocity head has changed by more than 0. 5 ft (0 .15 m) . This may indicate the need for additional c ross sections . 
Warni ng:The energy l oss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

t he need for addition a 1 cross sections. 
Note: Multiple criti cal depths were found at this location. The critical depth with the l owest , va lid , water surface was 

used. 
River: 1 Reach: 1 RS: 212.27 Profile: PF#2 

Warning: The velocity head has changed by more than 0 . 5 ft (0 .15 m). This may indicate the need for addit i onal cross sections. 
warning :The energy loss was greater than 1.0 ft (0 3m). between the current and previous cross sect ion. Thi s may indicate 

the need for additional cross secti ons. 
Note: Multiple critical depths were found at this location. The cri tical depth with t he l owest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 212.18 Profi l e: PF#1 

warni ng :Oivided f l ow computed for this cross - section. 
warning :The velocity head has changed by more than 0 . 5 ft (0 .15 m). This may indicate t he need for additiona l cross sections. 
warning : The energy 1 oss was greater than 1. 0 ft (0. 3 m). between the current and previous cross section. This may indicate 

the ne ed for additional cross sect ions . 
Note: Multiple critical depths were fou nd at this l ocation. The critical depth with the l owest , valid, water surface was 

used. 
River : 1 Reach: 1 RS: 212.18 Profil e: PF#2 

Warning: The velocity head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for additional cross sections. 
Warning: The e nergy 1 oss was greater than 1. 0 ft (0. 3 m). between the cu rre nt and previous cross section. Thi s may indicate 

the need for add iti on a 1 cross sections. 
Note: Multiple cri tica l depths were found at this l ocation. The critical depth with the lowest, valid , water surface was 

used. 
River: 1 Reach: 1 RS: 212.08 Profile: PF#1 

Wa rning : oi vi ded flow computed for t hi s cross-section. 
warning:The ve locity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections . 
Note: Mul tip l e critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used . 
River: 1 Reach: 1 RS: 212.08 Profi l e : PF#2 

warning: The velocity head has changed by more t han 0. 5 ft (0 .15 m). This may indicate the need for addition a 1 cross sections . 
Note : Multiple c ri tica l depths were found at this location. The critical depth with t he lowest, valid, water surface was 

used . 
River : 1 Reach: 1 RS: 211.99 Profile: PF#1 

warning:Oivided f l ow compu ted for this cross - section. 
Note: Multiple cri tica l depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 211 . 99 Profile: PF#2 

Note: Multipl e critical depths were fo und at this location. The c r itical depth with the l owest, valid, water surface was 
used. 

River: 1 Reach: 1 RS: 211.89 Profi l e: PF#1 
Note: Mul tip l e critical depths were found at this location. The criti cal depth with the lowest , vali d, water surface was 

used. 
River : 1 Reach: 1 RS: 211.89 Profile: PF#2 

Note : Multiple critical depths were found at this l ocation . The critical depth with the lowest, valid, water s urface was 
used . 

River: 1 Reach: 1 RS: 211.79 Profile: PF#1 
warning:Oivided flow computed for this cross-section. 
Note: Multipl e c riti cal depths were found at this location. The cri tical depth with the l owest, valid, water s urface was 

used. 
River: 1 Reach: 1 RS: 211.79 Profile: PF#2 

Note: Multiple critical dept hs were found at t hi s l ocati on. The critical depth with t he lowest, valid , water su rface was 
used . 

River: 1 Reach: 1 RS: 211.71 Profile: PF#l 
warning:Divided flow computed for this cross - section . 
Note: Multiple critical depths were fo und at this l ocation. The critical depth wit h the lowest, vali d, water surface was 

used. 
River: 1 Reach: 1 RS: 211 . 71 Profile: PF#2 

Note: Multiple critical depths were found at t hi s location. The critical depth wit h the l owest, valid , water s urface was 
used. 

River: 1 Reach: 1 RS: 211.64 Profile: PF#1 
warning :oivided flow computed for this cross - section. 
warning :The ve 1 oci ty head has c hanged by more than 0. 5 ft (0 .15 m). This may indicate the need for addition a 1 c ro ss sections. 
warning:The energy l oss was greater than 1.0 ft (0.3 m). between t he current a nd previous cross section . This may indicate 

the need for addi tiona l c ross sect i ons. 
Note : Multiple critical depths were found at this l ocation. The cri tical depth wit h the l owest, valid, water surface was 

used. 
River: 1 Reac h : 1 RS: 211 . 64 Profile: PF#2 

warning : The velocity head has changed by more t han 0. 5 ft (0 .15 m). This may indicate the need for addition a 1 cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m) . between t he cu rrent and previous cross section . This may indicate 

the need for additional cross sections. 
Note: Multipl e c riti cal depths were found at this l ocation . The critical depth with t he lowest, valid, water surface was 

used. 
River: 1 Reac h: 1 RS: 211.54 Profile: PF#1 

warning: The ve locity head has changed by more than 0 . 5 ft (0 .15 m). Th1 s may 1 nd1 cate t he need for additional cross sections. 
Note: Multiple crit i cal depths were found at th1s locat1on . The cntlcal depth with the lowest, val i d, energy was used. 

River : 1 Reach: 1 RS: 211.54 Profile: PF#2 
warning: The velocity head has changed by more t han 0 . 5 ft (0 . 15 m). This may indicate the need for addit i onal c ross sections. 
Note: Multiple critical dept hs were found at this locat i on . The criti cal depth with t he lowest, valid, energy was used. 

River: 1 Reach : 1 RS: 211.525 Profile: PF#1 Upstream 
warning: The ve l ocity head has changed by mo r e than 0. 5 ft (0 .15 m). This may i ndi cate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth wit h t he lowest, valid , energy was used. 

River: 1 Reach: 1 RS: 211.525 Profile: PF#1 Downstream 
warning:The ve l ocity head has change d by more than 0 . 5 ft (0.15 m). This may indicate t he need for addit i ona l cross sections. 
Note: Multiple critical depths were found at t hi s location. The critical depth with t he l owest, valid, energy was used. 

River: 1 Reach: 1 RS: 211.525 Profile: PF#2 Upstream 
Note: Multiple critical depths were found at t hi s location . The critical depth with the lowest, valid, energy was used. 

River: 1 Reach : 1 RS: 211.525 Profile: PF#2 Downstream 
warning: The ve 1 oc i ty head has changed by more than 0 . 5 ft (0 . 15 m) . This may indicate the need for addition a 1 cross sections. 
Note: Mul tip l e critical depths were found at this location. The critical depth with the l owest, valid, e nergy was used. 

River: 1 Reach: 1 RS: 211 . 51 Profile: PF#1 
warning: The ve locity head has changed by more than 0. 5 ft (0 . 15 m). Thi s may i ndi cat~ the need for additiona l cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and prev1ous cross sect1on. Th1s may 1nd1cate 

the need for additional cross sections . 
Note: Multiple critical dept hs were f ound at this l ocation. The critical depth with the l owest, valid , energy was used. 

River: 1 Reach : 1 RS: 211.51 Profi l e: PF#2 
warning: The ve l ocity head has changed by more than 0. 5 ft (0 .15 m). This may i ndi cat~ the need for ~ddi ti on~ 1 eros~ s~ct i ons. 
warning:The ene r gy l oss was greater than 1.0 ft (0.3 m). between the cur re nt a nd prev1ous cross sect1on. Th1s may 1nd1cate 

the need for additional cross sect ions . 
Note : Multiple critical depths were found at this l ocation. The critical depth with the lowest, va l id, energy was used. 
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River: 1 Reach: 1 RS: 211 . 41 Profile: PF#1 

warning :The energy loss was greater than 1. 0 ft (0. 3 m). between the current and previous cross section . This may indicate 
the need for addition a 1 cross sections. 

River: 1 Reach: 1 RS : 211.41 Profile: PF#2 
Warning:The energy loss was greater than 1.0 ft (0 . 3 m). between t he current and previous cross sect ion . This may indicate 

the need for additional cross sections . 
River: 1 Reach: 1 RS: 211.31 Profile : PF#1 

Warning :The velocity head has c hanged by more than 0. 5 ft (0 .15 m). Thi s may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1. 0 ft (0. 3 m). between the current and previous cross section. This may indicate 

Note: 
the need for additional cross sections. 
Multiple critical depths were found at this location. 
used. 

River: 1 Reach: 1 RS: 211. 31 Profile: PF#2 

The criti cal depth with the lowest, valid, water s urface was 

warning :The vel ocity head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for additiona l cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross sect ion. This may indicate 

Note: 
the need for additional cross sections. 
Multiple critical depths were found at this location. 
used. 

River: 1 Reach: 1 RS : 211.21 Profile: PF#1 

The crit i cal depth with the lowest, valid, water surface was 

warning : The velocity head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for additional cross sections. 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) i s less than 0. 7 or greater than 1. 4. 

This may indicate the need for addition a 1 cross sections . 
Note: Multiple critical depths were found at this location . The criti cal depth with the lowest, valid, water s urface was 

used . 
River : 1 Reach : 1 RS: 211.21 Profile: PF#2 

Warning :The velocity head has changed by more than 0. 5 ft (0 .15 m). Thi s may indicate the need for additional cross sections. 
Warni ng :The conveyance rat io (upstream conveyance divided by down s tream conveyance) is l ess than 0. 7 or greater than 1. 4. 

This may indicate t he need for additional c ross sections . 
Note: Multiple critical depths were found at this l ocation. The critical dept h with the lowest, valid, water s urface was 

used . 
River : 1 Reach: 1 RS : 211.12 Profi 1 e : PF#l 

warning: The velocity head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for additional cross sections. 
warni ng :The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0. 7 or greater than 1. 4. 

This may indicate the need fo r additional cross sections. 
Note: Multiple critical depths were found at this location. The c ritica l depth with the lowest, valid, water s urface was 

used. 
River: 1 Reach: 1 RS: 211.12 Profile: PF#2 

Warning:Oivided flow computed for this cross-section. 
Warning: The ve 1 oci ty head has c hange d by more than 0. 5 ft (0 .15 m) . This may indicate the need for additional cross sections. 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) i s less than 0 . 7 or greater than 1. 4. 

This may indicate the need for additional cross sect ions. 
Note : Multiple critical depths were found at this location. The critical depth with the lowest, valid, water s urface was 

used. 
River : 1 Reach : 1 RS: 211.02 Profile: PF#1 

warning:Divided f l ow computed for t:his c ross-section. 
warning: The velocity head has c hange d by more than 0 . 5 ft (0 .15 m). This may indi cate t:he need for addition a 1 c ros s sect:ions. 
Note : Multiple critical depth s were found at this location. The critical dept h with the l owest, valid, water surface was 

used . 
Ri ver: 1 Reach: 1 RS : 211.02 Profile : PF#2 

~~~~~ ng: ~~ li1~~ e f~~i t~~~~u~:gt~~r w~~! s f~~~~s~iei~~ ~n i ocati on. 
used. 

River: 1 Reach: 1 RS: 210. 93 Profile: PF#l 
warning:Divided f l ow computed for this cross-section. 
Note: Multiple critical depths we re found at this location. 

used. 
River: 1 Reach: 1 RS: 210.93 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
Note : Mult:iple critical depths were found at t hi s location. 

used. 
River: 1 Reach: 1 RS: 210.83 Profile: PF#1 

Warning : Divided flow computed for this cross-section. 
Note: Multiple critical depths were fo und at this location . 

used. 
River: 1 Reach: 1 RS: 210.83 Profile: PF#2 

warning:Oivided flow computed for this c ross-sect ion. 
Note: Multiple critical depths were found at this location. 

used. 
River: 1 Reach: 1 RS: 210.74 Profil e: PF#1 

warning:Oivided flow computed for this cross-section. 
Note: Multiple crit i cal depths were fo und at this l ocati on. 

used . 
River: 1 Reach: 1 RS: 210.74 Profile: PF#2 

~b~~~ ng: ~~li1~~ e f~~i t~~~~u~:~t~~r w~~! s f~~~ds~~e~~~~n i ocati on. 
used. 

River: 1 Reach: 1 RS: 210.64 Profile: PF#1 
warning:Divided f l ow computed for this cross-section. 
Note: Multiple critical depths were found at this location. 

used . 
River: 1 Reach: 1 RS: 210.64 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
Note: Mult:iple c ritical depths were found at this locati on. 

used. 
River: 1 Reach: 1 RS: 210.55 Profile: PF#1 

warning : Divided flow computed for this cros s-section. 

The c ritical depth with t he lowes t, vali d, water s urface was 

The critical depth wit h the lowest, valid, water surface was 

The critical dept h with t he lowest, va lid , water s urface was 

The critical depth wi t h the lowest, valid, water surface was 

The critical dept h with the l owest, valid, water s urface was 

The criti cal depth with the l owest, valid, water s urface was 

The critical depth with the lowest, vali d, water surface was 

The critical depth with the lowest, valid, water surface was 

The c ritica l depth wit h the lowest, valid, water s urface was 

warning : The velocity head has changed by more than 0. 5 ft CO .15 m). Thi s may indi cate the need for additional cross sections. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 1 ess t:han 0 . 7 or greater t han 1. 4. 

This may indicate the need for addi tiona 1 cross sect ions. 
Note: Mult ipl e critical depth s were found at: this l ocation. The critical depth wit h the lowest, val id, water surface was 

used. 
River: 1 Reach: 1 RS: 210.55 Profi l e : PF#2 

warning:Divided flow computed for this cross - section. 
Warning : The ve l ocity head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for addi tiona 1 cross sections . 
warning: The conveyance ratio (upstream conveyance divided by down stream conveyance) is less than 0. 7 or greater than 1. 4. 

This may indicate t he need for additional cross sect ions. 
Note: Multiple c ritical depths were found at this location. The critical de pth with the lowest, valid, water s urface was 

used. 
River: 1 Reach: 1 RS: 210.46 Profile : PF#1 

warning: oi vi ded flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. 

used. 
River: 1 Reach: 1 RS: 210.46 Profile: PF#2 

Note: Multiple c ritical depths were found at this location. 
used. 

River: 1 Reach: 1 RS: 210.36 Profile: PF#1 

The critical depth with the lowest, val id, water s urface was 

The critical dept h with the lowest, valid, water s urface was 
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Multip l e critical dept hs were fo und at t hi s locat i on . The critical depth wit h t he lowest, valid, water su r face was 
used . 

Note: 

River: 1 Reach : l RS: 210.36 Profil e: PF#2 
Note: Mul tipl e c r itica l dept hs were foun d at t hi s l ocation. 

used . 
Ri ver: 1 Reach : 1 RS : 210.26 Profi l e: PF#1 

Note: Mul t ipl e critical dept hs we re fo und at t hi s l ocati o n . 
used . 

Rive r : 1 Reac h: 1 RS : 210.26 Profil e : PF#2 
Note: .Mul t ip le critical depths were f ound a t t his l ocation. 

used . 
River: 1 Reach : 1 RS : 210 . 17 Profi le: PF#1 

Note: Mul t ip le cri tica l dept hs we r e fou nd at t his l ocat i on. 
used . 

River: 1 Reach : 1 RS: 210.17 Profil e: PF#2 
Note : Mul tipl e c r itical dept hs were fou nd at t hi s locat i on . 

used. 
River: 1 Reach: 1 RS: 210.07 Profi l e : PF#1 

The critical dept h wi t h the l owest, val id, water su r face was 

The cri t i ca l de pt h wi t h t he l owest, val id , water surface was 

The cr i tical depth with t he l owest, va li d, water s urface was 

The critical depth wi t h t he lowest, valid, water s urface was 

The critical dept h wit h the l owest, vali d, water su r face was 

warni ng:The conveyance ratio (upstream conveyance divi ded by downstream conveyance) is less t ha n 0 . 7 or greate r than 1 .4. 
Thi s may i nd i cate t he need for addi tiona 1 cross sect i ons . 

Note: Multipl e critical depths were fo und at this location . The crit i cal dept h with t he l owest, val id, water surface was 
used. 

River : 1 Reach: 1 RS: 210.07 Profil e: PF#2 
warning:The conveyance ratio ( upstream conveyance divided by downstream conveyance) i s l ess than 0 . 7 or greater t ha n 1. 4. 

This may i ndi cate the need for additiona l cross sections. 
Note: Mul t ipl e c ri tical depths were fou nd at this l ocation . The critical depth with t he lowest, valid, water s urface was 

used. 
Rive r: 1 Reac h : 1 RS: 209 . 98 Profil e: PF#1 

warni ng:oivi ded f l ow compu ted fo r t his cross - section . 
warni ng:The c r oss-section end poi nts had to be ext ended vert i ca ll y for the computed water s urface. 
Note: Mu ltiple c ri t i cal dept hs were fo und a t thi s l ocat i o n . The critical de pt h wit h the l owest, val id, wate r su r face was 

used . 
Ri ver: 1 Reach : 1 RS: 209.98 Profile: PF#2 

Note : Mu l t i ple c r itical depths were fo und at t hi s locat i on. 
used. 

River: 1 Reach : 1 RS : 209.88 Profi l e: PF#l 
warni ng:Divided f l ow computed for this cross-sec t ion . 
Note: Multipl e critical depths were fo und at this location . 

used . 
River : 1 Reach : 1 RS: 209.88 Profi l e: PF#2 

Note: Multipl e critical depths were fo und at this l ocation . 
used. 

River: 1 Reach : 1 RS: 209.79 Profi l e: PF#1 

The critical de pt h wit h the l owest, val id, water surface was 

The critical depth with the l owest, valid , water s urface was 

The critical depth with t he lowest , valid, water surface was 

warning : Oivided f l ow computed for this cross-section . 
warning : The cross-sect i on end points had to be extended verti call y for the computed water surface. 
warning:The conveyance ratio ( upst ream conveyance di v i ded by downstream conveyance) i s l ess than 0 . 7 o r greater t han 1.4. 

Thi s may indicate the need for addi t i a na l c ross sections. 
Multi pl e cri tica l depths were fo und at t hi s l ocation . The critical de pt h wi t h the lowest, va l id , wate r s urface was 
used . 

Note: 

River : 1 Reach : 1 RS: 209.79 Profi le: PF#2 
warning: The conveya nce r atio ( upstream conveyance di vided by downstream conveyance) is l ess t ha n 0. 7 or greater than 1. 4. 

This may i ndi cate the need fo r addi t iona l c ross sections. 
Note: Multi pl e cri tical depths we r e fou nd at thi s l ocat i on. The critical dept h wi th the l owest, vali d , water surface was 

used. 
River : 1 Reach : 1 RS: 209.69 Profi le: PF#1 

warning: oivi ded f l ow computed for this cross-section . 
warni ng: The cross-section end points had to be extended verti ca 11 y for the computed water s urface. 
Note: Mult ip le crit i cal de pths were fou nd at t hi s l ocati o n . The critical dept h with the l owest, vali d, water s urface was 

used . 
River : 1 Reach : 1 RS: 209 . 69 Profi l e: PF#2 

warni ng:oivided f low computed for this cross-sect i on . 
Note: Mu l ti ple cri t i cal depths were fo und at t hi s location . 

used . 
River: 1 Reach: 1 RS : 209. 6 Profile: PF#1 

The critical dept h with the l owest, valid, water s urface was 

warni ng:oi vided flow computed for this cross - section . 
warni ng:The cross-secti on end points had to be extended ve r t i ca l ly for t he computed water s urface. 
warni ng: The veloc i ty head has changed by more than 0. 5 ft (0 . 15 m). This may ind i cate t he need for addi ti a na l c ross sect i ons. 
warni ng:The conveyance r atio ( upstream conveyance divided by downstream conveyance) is l ess than 0. 7 or greater t han 1.4 . 

Thi s may indi cate t he need fo r additiona l cross sections . 
Mul t i pl e c r itical de pt hs were fo und a t t his l ocat i o n . The critical depth wi th t he l owest, val id, water s urface was 
used. 

Note: 

River : 1 Reac h : 1 RS: 209 . 6 Profi l e : PF#2 
warni ng: The ve 1 oci ty head has c hanged by more t han 0. 5 ft (0 .15 m). Th1 s may i nd1 cate t he need for addi ti anal cross sect i o ns. 
Note: Multi pl e critical depths were fo und at t his l ocat i o n . The critical dept h with t he l owest, val id, water s urface was 

used . 
River: 1 Reac h : l RS: 209.54 Profi le: PF#l 

Note: Mul tipl e critical depths we r e fou nd at t hi s l ocation . 
Ri ver: 1 Reach : 1 RS: 209.54 Profi le: PF#2 

Note: Mul tipl e critical depths were fou nd at t his l ocat i on. 
River: 1 Reach : 1 RS: 209.535 Profil e: PF#1 Ups t ream 

Note: Mu ltipl e cri tica l depths were fou nd at t his l ocation. 
River: 1 Reach : 1 RS: 209.535 Profil e : PF#l Downstream 

Note : Multipl e critical depths were fou nd at t his l ocat i on. 
River: 1 Reach : 1 RS: 209.535 Profi l e: PF#2 Upstream 

Note: Mu ltipl e critical depths were fo und at t his l ocation. 
River: 1 Reach : 1 RS: 209.535 Profil e: PF#2 Downstream 

Note : Mu ltipl e critical depths were fou nd at t his l ocation. 

The critical de pt h with the l owest, vali d, energy was used. 

The critical dept h with t he l owest, val i d, energy was used. 

The critical dept h wit h the l owest, val id, energy was used. 

The critical de pt h wit h the l owest, val id, energy was used. 

The c r itical de pth wit h the l owest , val id, energy was used. 

The critical dept h wit h the l owest, val id, ene r gy was used. 
Ri ver : 1 Reach: 1 RS : 209.53 Profi l e: PF#l 

warning:The vel oci ty head has changed by mo r e t ha n 0 . 5 ft. (0 . 15 m). This may i ndi cate the need for addit i ona l c ross sect i ons. 
No t e: Mul t ipl e critical depths were fo und at t his l ocation . The critical dept h wi t h t he l owest, val id, energy was used. 

Ri ve r : 1 Reach : 1 RS : 209.53 Profil e: PF#2 
warnin g:The ve l oc i ty head has changed by mo r e t ha n 0.5 ft (0 . 15 m) This may i ndicat e t he need for additional cross sect i ons. 
Note: Mul ti pl e c ri tical dept hs were fo un d a t thi s l ocation. The c r itical de pt h with the l owest, val id, ene r gy was used. 

Ri ver : 1 Reac h: 1 RS : 209.42 Profi l e : PF#1 
warni ng:Divi ded f l ow computed fo r t his cross-section . 
Note: Mul t i pl e critical dept hs were fo und at t hi s location . 

used . 
River : 1 Reac h : 1 RS: 209 . 42 Profi le : PF#2 

Note: Multipl e critical depths we r e fou nd at thi s location . 
used. 

Ri ver: 1 Reach : 1 RS: 209.33 Profile : PF#l 

The cri tical depth wi t h t he lowest, val i d , wate r surface was 

The cri t i cal depth with t he l owest, valid, water s urface was 

warni ng :Divided f l ow computed for t hi s c ross-section. . . . 
warni ng :The ve l ocity head has changed by more t ha n 0 . 5 ft (0 .15 m). Th1 s may 1 nd1 cate the need for addi ti a na l c ross secti o ns . 
warni ng:The conveyance ratio (upstream conveyance di v i ded by downstream conveyance) is l ess t han 0. 7 or greater t han 1.4. 

This may indicate the need for additional cross sections. 
Note: Mu l t ipl e critical depths were fo und at this l ocation . The critical dept h wit h the l owest, valid, water s urface was 
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used. 

River: 1 Reach: 1 RS: 209.33 Profil e: PF#2 
warning :The velocity head has changed by more than 0 . 5 ft (0 . 15 m). This may indi cate the need for additi onal cross sections . 
warning : The conveyance ratio (upstream conveyance di vi ded by downstream conveyance) i s l ess t han 0. 7 or greater than 1. 4. 

This may indicate the need fo r additi onal cross sect ions. 
Not e: Multiple c r itical depths were found at this l ocat ion . The critical depth with t he l owest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 209.24 Profile: PF#1 

wa rning:oivided f l ow computed for this cross-section . 
Note: Multiple c riti cal depths were fo und at t his l ocation . 

used. 
River: 1 Reach: 1 RS: 209.24 Profile: PF#2 

Note: Multiple c r itical depths were fo und at this l ocat i on. 
used. 

River: 1 Reach: 1 RS: 209. 14 Profile: PF#1 

The cri tical dept h with t he l owest, valid , water s urface was 

The c ri tical dept h with the lowest, valid , water s urface was 

warning:oivided f l ow computed for this cross-section . 
wa rning :The cross-sect i on end points had to be extended verti ca 11 y for the computed water su rface. 
Note: Multiple crit ical depths were fo und at this location. Th e c riti cal depth with t he lowest, valid, water s ur·face was 

used . 
River: 1 Reach: 1 RS: 209.14 Profile: PF#2 

warning :The velocity head has changed by mo r e than 0. 5 ft (0 .15 m). This may indi cate t he need for additiona l cross sect ions. 
Note: Multiple c rit ical depths were fo und at this l ocation . Th e c riti cal depth with the lowest, valid, water s urface was 

used. 
River: 1 Reach: 1 RS: 209.04 Profil e: PF#1 

warning:Divided flow computed fo r this c ross-section . 
Wa rning : The cross-section e nd points had to be extended verti ca 11 y for the computed water surface. 
Warning: The ve 1 oci ty head has changed by mo re than 0. 5 ft CO .15 m) . Thi s may indi cate t he need for additional cross sections. 
wa rning :The conveyance ratio (u pst r eam conveyance di vided by down s t ream conveyance) i s l ess t han 0. 7 or greater than 1.4. 

This may indi cate t he need for a ddition a 1 cross sections . 
Note: Multiple c riti cal depths were fo und at this l ocat i on. The critical depth with the lowest, valid, water s urface was 

used. 
River: 1 Reach: 1 RS: 209.04 Profile: PF#2 

warning :The vel oci t y head has c ha nged by more than 0. 5 ft (0 .15 m) . This may indi cate t he need for addition a 1 cross sections. 
warning:The conveyance ratio (upstream conveyance di vided by downstream conveyance) i s l ess than 0.7 or greater than 1.4. 

This may indi cate t he need for a dditiona l cross sect i ons . 
Note: Mult.ipl e c r itical depths were fo und at this l ocat ion. The c riti cal depth with the lowest, valid, water s urface was 

used. 
River: 1 Reach: 1 RS: 208.95 Profi 1 e: PF#1 

warning:Divided flow compute d for this cross-section. 
warning :The cross-sect ion e nd points had to be extended verti ca 11 y · for the comput ed water surface. 
warning :The ve 1 ocity head has c hanged by more than 0 . 5 ft (0 .15 m). This may indicate the need for addition a 1 cross sections. 
warning:The e ne rgy loss was greate r tha n 1. 0 ft (0.3 m). between the curre nt and previous c ross section . Thi s may indicate 

the need for additiona l cross sect ions . 
Note: Multiple critical depths were fo und at this l ocation. 

used. 
The critical depth with the lowest, valid, water s urface was 

River: 1 Reach: 1 RS: 208.95 Profil e: PF#2 
Warning: The ve 1 ocity head has changed by mo re than 0. 5 ft (0 . 15 m). Thi s may indi cate the need for addition a 1 c ross sections. 
wa rning :Th e e nergy l oss was greater than 1.0 ft (0.3 m). be tween the current and previous cross section . Thi s may indicate 

the need for additiona l cross sections. 
Note: Multiple critical depths were fo und at th is locat ion . The c ri tical depth with t he lowest, valid, wate r s urface was 

used . 
River: 1 Reach : 1 RS: 208.85 Profi l e: PF#1 

warning:oivided flow computed for t hi s cross-section . 
Note: Multipl e cri t ical depths were fo und at this l ocation. 

used. 
River: 1 Reach: 1 RS: 208.85 Profi 1 e: PF#2 

Note: Multipl e critical depths were fo und at this l ocat ion. 
used . 

River: 1 Reach : 1 RS: 208.75 Profil e: PF#1 

The critical depth with the lowest , valid, wate r s urface was 

The c riti cal depth with the lowest , valid, water s urface was 

wa rning :Divided flow computed f or this cross-section. 

~~~~~ ng: ~~i t~~i!s~~i~~~~l ~~~t~~i :;~e hf~u ~d ~~ ~h~~n~~~a~i~~~ ca i~~ ~~~ t~~i 1 cd:g~~eei ~ht~he 5 1~~:~~ ; va 1 i d, water s urface was 
used. 

River: 1 Reach: 1 RS: 208.75 Profile : PF#2 
Th e critical depth with the lowest, valid, water s urface was Note: Multiple c riti cal de pt hs were fo und at th is loca tion . 

used. 
River: 1 Reach: 1 RS: 208.67 Profile: PF#1 

warning:Divided flow computed for this c ross-section . 
warning: The cross-secti on e nd points had to be exte nde d verti call y for the computed water s urface. 
Warning: The velocity head has changed by more than 0 . 5 ft (0 .15 m). Thi s may indi cate t he need fo r addition a 1 cross sections. 
Wa rning :The conveyance ratio ( upst ream conveyance divided by downst ream conveyance) i s l ess than 0. 7 or greater than 1.4. 

This may indicate the need for addi tional cross sections. 
warning:The e nergy loss was greater than 1.0 ft (0.3 m). between the current a nd previous c ross section. This may indicate 

the nee d for addit i ona l cross sections. 
Note: 
Note: 

Manning's n values were composited to a si ngl e value in t he main channel. 
Multiple c riti cal depths were fo und at t hi s l ocati on . The c riti ca l depth with the l owest, valid, wate r s urface was 
used . 

River: 1 Reach: 1 RS: 208.67 Profile: PF#2 
warning :The vel oc i ty head has changed by more tha n 0. 5 ft (0 . 15 m). This may indi cate the need for addition a 1 cross sect ions . 
warning:The conveyance ratio ( upst ream conveyance di vided by downstream co nveyance) i s l ess than 0. 7 or greater "than 1.4 . 

This may indicate the need for addit i onal cross sections. 
warning:The ene rgy loss was greater t.han 1.0 f t (0.3 m) . between the current a nd previous c ross section . Thi s may indi cate 

the need for addi t i ona l cross sections. 
Note: Manning's n values were composited to a s ingl e value in the main channe l . 
Note: Multipl e c riti cal depths were fo und a t th i s l ocat i on . The cri tical depth with t he l owest, valid, water s urface was 

used. 
River : 1 Reach: 1 RS: 208 . 57 Profi 1 e: PF#1 

warning:The ene rgy e quation could not be ba l anced wit hin t he speci fi e d numbe r of iterations. The program used c riti cal depth 
for the water s urface and conti nued on wi t h the ca 1 cu 1 ati ons . 

warning :The vel oc ity head has changed by more than 0. 5 ft (0 .15 m). Thi s may indicate t he need for addition a 1 cross sections. 
Warning :The conveyance ratio ( upstream conveyance di vi ded by downstream conveyance) i s l ess than 0. 7 or greater than 1. 4 . 

Thi s may i ndi cat:e the need for addit iona l c ross sect ions. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current a nd previous cross sect ion . This may indicate 

the need fo r addi t i ona l cross sections . 
warning:During the standard step iterations, when the assumed water surface was set equal to cri t i cal depth, "the cal cul at ed 

Note: 
Note: 

wate r surface came back below critical depth. Thi s indi cates that the r e is not a valid s ubc riti cal a nswer. The 
program defaulted to criti cal de pt h . 
Manning's n values were composited to a s ingle val ue in the main chan nel . 
Mu l tiple critical depths were found a t thi s l ocat i on . The c riti cal depth with the l owest, valid, water s urface was 
used. 

River: 1 Reach: 1 RS: 208.57 Profile : PF#2 
warn ing:The energy equat i on cou ld not be ba l anced within the specifi ed numbe r of iterations . The program used crit i cal depth 

for the water s urface a nd continue d on wit h the ca 1 cu l ati ons. 
warning :The ve 1 oc i ty head has changed by more than 0 . 5 ft (0 . 15 m). Thi s may indi cate the need for addit ion a 1 c ross sections . 
warning :The conveyance r atio (upst r eam conveyance divided by downstream conveyance) is l ess t han 0. 7 or greater than 1.4. 

This may indi cate t he need for addi t:i on a 1 cross sect i ons . 
Page 179 



Dup l i cateEffective 
warning : The energy lass was greate r than 1. 0 ft (0. 3 m). between the current and previous c ross section. This may indicate 

the need for additiona l cross sections. 
wa rning :Duri ng the standard step iterations, when the assumed water surface was set equa l to c riti ca l depth, t he calcu l ated 

water surface came back below critical depth. This indicates t ha t there is not a valid subcrit i cal a nswer. The 

Note: 
program defaulted to crit i cal depth. 
Manning's n values were composited to a si ngl e val ue in the main channel . 
Multiple critical depths were found at this location. The critical depth with the lowest, valid, water s urface was 
used. 

Note: 

River: 1 Reach: 1 RS: 208.48 Profile: PF#1 
Note: Multiple critical depths were fo und at this locat ion . The critical depth with the l owest, valid , water s urface was 

used. 
River: 1 Reach: 1 RS: 208.48 Profile: PF#2 

Note : Multiple critical depths were found at this locat i on. The critical depth with t he l owest, valid, water surface was 
used. 

River: 1 Reach: 1 RS: 208.39 Profile: PF#1 
Warni ng: Divided flow computed for this cross-section. 
wa rn i ng :The e nergy l oss was g r eater than 1.0 ft (0.3 m). between the current a nd previous cross sect i on . This may indicate 

the need for add i tiona l cross sect ions. 

~~~~~~T~ 5 c~i~~~~~sd:~~hsc~~~~s}~~~dt~tat~~~9i6c~~~~~-inT~~ec~i~ic~~a~~~~h wit h the lowest, valid, water surface was 
Note: 
Note: 

used. 
River: 1 Reach: 1 RS: 208.39 Profi l e: PF#2 

Note: Manning's n values were composited to a si ngle value in the main channe l. 
Note: Multipl e critical depths were found at this location. The critical depth with the lowest, va lid , water surface was 

used . 
River: 1 Reach: 1 RS: 208.29 Profile: PF#1 

Warning:Divided flow computed for t hi s cross - section. 
Note: Manning's n values were composited to a s ingl e value in the main channe l . 
Note: Multiple crit i cal depths were found at this location . Th e crit ical depth with t he lowest, valid, water s urface was 

used. 
River: 1 Reach: l RS: 208 . 29 Profile: PF#2 

Note: Manning's n va lues were composited to a sing l e val ue in the main cha nnel. 
Note: Multiple critical dept hs were found at this l ocation . The criti cal depth with t he l owest , valid, water s urface was 

used. 
River: 1 Reach: 1 RS: 208.19 Profile: PF#1 

Warning : Divided flow computed for this cross - section . 

~6~: ~ ~~l~~ ~T ~ s c~i ~i ~~~s d:~~hs c~~~~s}~~~d t~t at~~ ~g i 6c~~~ ~~.in T~~e c~i~i c~~ad~~~h with t he lowest, valid, water surface was 
used. 

River: 1 Reach: 1 RS: 208.19 Profile: PF#2 
Note: Manning's n values were composited to a si ngl e value in the main channe l . 
Note: Multiple critical depths were found at t hi s l ocat i on . The crit i ca l depth wit h the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 208.1 Profile : PF#1 

warning : Divided flow computed for this cross-section. 
Note: Multiple c riti cal depths were found at this l ocat i on . The critical depth with the lowest, valid, water s urface was 

used. 
River: 1 Reach : l RS: 208.1 Profile : PF#2 

Note: Mult:iple critical depths were found at this l ocation . The critical depth with the l owest, valid, water surface was 
used. 

River: l Reach: 1 RS: 207.99 Profile: PF#1 
Warni ng :Divided flow computed for t hi s cross - section . 
Note: Manning's n values were composited to a s ingl e value in the main channel . 
Note: Multiple criti cal depths were found at t hi s location. The critical depth with the lowest, valid, water s urface was 

used. 
Ri ver: l Reach: 1 RS: 207.99 Profile: PF#2 

warning :Divided f low computed for this cross - section. 
Note: Ma nning' s n values were composited t:o a singl e va lue in the main channel. 
Note: Multiple c riti cal depths were found at this l ocat i on . The critical depth with t he lowest, valid, water surface was 

used. 
River: 1 Reach : l RS: 207 . 9 Profile : PF#1 

warning:Di vided flow computed for t hi s cross - section . 
wa rning : The cross-section e nd points had to be extended verti call y for t he computed water surface. 
Not:e: Multipl e critical depths were found at this l ocation. The critical depth with the lowest, valid, water surface was 

used. 
Ri ver: 1 Reach: 1 RS: 207.9 Profile: PF#2 

warning: Divided flow computed for this cross-section . 
Note: Multipl e crit i ca l depths were found at this l ocation. The critical depth wit h the l owest, valid, water surface was 

used . 
River: l Reach: 1 RS: 207.8 Profile: PF#1 

Wa rning : oivi ded flow comput ed for t hi s cross-section . 
Note: Multiple criti cal depths were found at t hi s l ocation . The critical depth with the lowest, valid, water surface was 

used . 
River: 1 Reach: 1 RS: 207.8 Profile: PF#2 

warni ng : Di vided flow computed for t hi s cross-section . 
Note: Multiple critical depths we r e found at this l ocat i on . The critical depth wit h the l owest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 207.71 Profile: PF#1 

warni ng :Divided flow computed for this cross-section . 
warning :The e nergy l oss was greater than 1.0 ft (0 . 3 m) . between the c ur rent and previous cross section . This may indicate 

the need for additi onal cross sections. 
Note: Multiple critical depths were found at this l ocat:ion. The cri tica l depth with t he lowest, vali d, water surface was 

used. 
River: 1 Reach : 1 RS: 207.71 Profile: PF#2 

warn ing:The energy loss was greater than 1 .0 ft (0 . 3 m). between the current and previous cross section. This may indicate 
the need for additiona l c ross sect ions. 

Note: Multiple critical depths were fou nd at t hi s l ocation . The critical depth wit h the lowest, valid , water surface was 
used. 

River: 1 Reach: 1 RS: 207.62 Profile: PF#1 
warning: Divided flow compute d for this cross-section 
warning:The energy l oss was greater t han 1.0 ft (0.3 · m). between t he current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple c ri tical depths were found at this location . The crit i cal depth wit h t he lowest, valid, water s urface was 

used. 
River: 1 Reach: 1 RS: 207.62 Profile : PF#2 

warning:The e nergy l oss was greater than 1.0 ft (0.3 m). between t he cu rrent and previous cross section . This may indicate 
t he need for addition a 1 cross sections. 

Note: Multiple critical depths were found at this location. The c riti cal depth with the l owest, val id , water surface was 
used. 

River: 1 Reach : 1 RS: 207.53 Profile: PF#1 
warning:Divided flow compute d for this c ross - section. 
warning:The cross-section end points had to be extended vertically for the computed water s ur face. 
Note: Mul tipl e critical depths were found at this l ocation. The critical depth wi t h the l owest , vali d, water surface was 

used . 
River : l Reach: 1 RS : 207.53 Profile: PF#2 

Warning: The conveyance ratio ( upstream conveyance divided by downstream conveyance) is 1 ess than 0. 7 or greater than 1. 4 . 
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This may indicate t he need~ for addit.ional cross sect i ons. 

Note: Mul tipl e c r itical depths were found at this l ocat i on . The c r iti cal depth with t he l owest, valid, water s urface was 
used. 

River: 1 Reac h : 1 RS : 207.49 Profile: PF#l 
wa rning: oi vi ded flow computed for t hi s c ross - section. 
Note: Multiple critical depth s were found at thi s location. The criti cal de pth with t he lowest, valid, energy was used. 

River: 1 Reach: 1 RS: 207.49 Profile: PF#2 
Note: Mult.iple criti cal depths were fo und at t hi s loca tion. The cri tical depth wit h the lowest , vali d, e nergy was used. 

Ri ve r: 1 Reach: 1 RS: 207 . 485 Profil e : PF#1 
Note: Momentum ans we r is not valid i f the water s urface is above the l ow cho rd or if the re i s weir flow. The momentum 

answer has been dis r egarded. 
River: 1 Reach: 1 RS : 207.485 Profile: PF#1 Upstream 

Note : Multiple cri t i cal depths were foun d at thi s l ocation . The c ritical depth with t he lowest , valid, e nergy was used. 
River: 1 Reach : 1 RS : 207.485 Profil e: PF# l Downstream 

Note: Multiple criti cal depths were fo und at this l ocat i on . The critical depth with t he lowest, val id, ene rgy was used. 
River: 1 Reach: 1 RS: 207.485 Profil e : PF#2 upstream 

Note: Multipl e c ritical depths were fo und at t hi s l ocation. The c r iti cal depth wi th t he lowest , val id, ene rgy was used. 
River: 1 Reach : 1 RS: 207 . 485 Profile : PF#2 Down s tream 

Note : Mu ltipl e c r it i cal depths were fo und at thi s l ocation . The c r itical depth with t he l owest, valid, energy was us ed . 
River : 1 Reach : 1 RS: 207.48 Profile : PF#l 

warning:oivided flow computed for this cross -section. 
warning : The ve 1 ocity head has changed by more t han 0. 5 ft (0 .15 m). This may indicate t he nee d for addition a 1 c ross sections. 
warning :The conveyance ratio (upstream conveyance divided by downstream conveya nce) i s 1 ess tha n 0. 7 or greate r t han 1. 4. 

Thi s may indi cate t he need for addition a 1 cross sect i ons. 
Note: Multiple c r itical depths were fo und at t hi s l ocat i on . The critical depth with the lowest, valid , e nergy was used. 

River: 1 Reach: 1 RS : 207.48 Profile: PF#2 
warni ng :The velocity head has c hanged by more than 0. 5 ft (0 . 15 m). Thi s may indicate the need for a dditiona l c ross sections. 
warning : The conveyance ratio (upstream conveyance divided by downstream conveyance) i s 1 ess than 0 . 7 o r greater than 1. 4. 

Thi s may indi cate the need for additi on a 1 cross secti ons. 
Note: Multipl e critical depths were fo und a t th i s loca tion . The critical depth wi th the lowest, va lid , e nergy was used. 

River : 1 Reach: 1 RS: 207.43 Profil e: PF#l 
warning : oi vi ded flow computed for thi s c ross-section. 
Warning:The energy loss was greater t ha n 1.0 ft (0 . 3 m) . between t he current a nd previous cross section. Thi s may indicate 

the need for additiona l c ross sect i ons . 
Note: Multiple c ritical depth s were found at t hi s location . The critical depth with the lowes t, va lid , wate r s ur face was 

used . 
River: 1 Reach: 1 RS : 207.43 Profile: PF#2 

Note: Multiple critical depths were foun d at t hi s location . The criti cal depth with the l owest, va lid, water s urface was 
used . 

River: 1 Reac h: 1 RS: 207.34 Profile: PF#1 
warning:Divided flow computed for thi s c ross -section . 
wa rning:The ene rgy loss was greater than 1.0 ft (0.3 m). betwee n t he current a nd previous cross section . This may indi cate 

the need fo r a ddi t ional c ross sect ions. 
Note: Multiple c riti cal depths we re fo und at thi s locat ion . The c riti cal depth with the lowest , valid, water s urface was 

used. 
River: 1 Reac h : 1 RS: 207.34 Profil e: PF#2 

Note: Multiple c riti cal depths were fo und at thi s locat ion . The c riti cal depth wi th the lowest, valid, water s urface was 
us ed . 

River: 1 Reac h : 1 RS: 207 . 27 Profile: PF#1 
warning: Divided flow computed for this cross -section . 
warning: The ve l oc i ty head has changed by mo r e t han 0 . 5 ft (0 .15 m). This may indi cate the need for addition a 1 cross sections. 
warning: The energy lass was greater t ha n 1. 0 ft (0. 3 m). between t he curre nt a nd previous c ross section. This may indicate 

the need fo r addition a 1 cross sections. 
Note: Multiple criti cal depths we r e fo und at thi s locat ion. The c riti cal depth with the l owest , valid, water s urface was 

used. 
Rive r : 1 Reach: 1 RS : 207 . 27 Profile: PF#2 

warning: The energy loss was greater t ha n 1. 0 ft (0. 3 m). be t wee n t he cu rre nt and previous cross section . Thi s may indicate 
the need for additiona l cross sec t ions. 

Note: Multiple criti cal depths were found a t thi s l ocat ion. The c riti cal depth with the l owest, valid , wate r s urface was 
used. 

Rive r : 1 Reach: 1 RS: 207.16 Profil e : PF#1 
warning:Divided flow computed for th i s c ross -section . 
warning: The ve locity head has change d by mo r e than 0. 5 ft (0 .15 m). Thi s may indicate the need for additi ona l c ross sect i ons. 
Warning: The conveyance ratio ( upstream conveyance divided by down s tream conveyance) i s l ess than 0. 7 o r greater than 1. 4 . 

Thi s may indicate the need for a ddi ti ona 1 c ross sections. 
warning :The energy loss was greater than 1. 0 ft (0. 3 m). between the current a nd previous c ross sect i on. Thi s may indicate 

the need f o r additiona l c ross sections. 
Note: Multiple critical dept hs we re fo und at thi s l ocati on . The c riti cal de pth with the lowest, valid , wate r s urface was 

used. 
River: 1 Reac h: 1 RS : 207.16 Profil e : PF#2 

warning: The velocity head has changed by mo re than 0. 5 ft CO . 15 m). Thi s may ind i cate the need for additi ona l cross s ections . 
\Varning:The conveyance ratio ( ups tream conveyance divided by downstream conveyance) i s l ess than 0. 7 o r greater t han 1.4. 

This may indicate the need for additional c ro ss sections. 
warning: The energy loss was greater t han 1. 0 ft (0. 3 m). betwee n the curre nt a nd previous cross secti on. This may indi cate 

the need for a ddi tiona l cross sections. 
Note: Multiple critical depths were fo und at t hi s l ocation . The c riti cal de pth with the lowest, va lid, wate r s urface was 

used. 
River : 1 Reach : 1 RS : 207 . 07 Profil e : PF#l 

warning:The energy equation could not be bal anced wi t hi n the s pecified numbe r of iterat ions. The program used criti cal depth 
fo r t he water s urface and continue d on with the calcu l a tions. 

Warning:Divided f l ow computed for thi s cross -secti on . 
warning: The velocity hea d has changed by mo r e t ha n 0. 5 ft CO .15 m). Thi s may indicate th e need fo r addit i ona l cross sections. 
warning:The conveyance ratio ( ups tream conveyance divided by down stream co nveyance) is l ess than 0. 7 or greater t han 1.4. 

Th i s may indicate the need for additional c ross sect i ons. 
Warning: The energy loss was greater t han 1. 0 ft (0. 3 m). between the current a nd previous cross section. This may indi cate 

the need for additional c ross s ections. 
warning: ouri ng the standard step i terations, whe n t he assumed water s urface was se t equa 1 to c ri tica l depth, the calculated 

water s urface came back below critical de pth. Thi s indi cates that there i s not a valid s ubcritical a nswe r . The 
program defaulte d to criti cal de pt h . 

Note: Multiple c rit: ical de pths were fo und at th i s l ocat i on . The cri tical de pth with the l owest, val id , wate r s urface was 
used. 

River: 1 Reach: 1 RS : 207 . 07 Profil e : PF#2 
Warning:The energy equation coul d not be bal anced within the s peci fied number of ite rations . The program used crit i cal depth 

fo r the water s urface a nd continue d on wit h t he ca 1 cu l ati ons . 
Warning:Divided flow computed for thi s cross -sect i on . 
warning : The ve l ocity head has changed by more t ha n 0. 5 ft (0 .15 m). Thi s may indi cate the need for add itiona l c ross sections. 
warning :The conveyance r atio ( upstream conveyance divided by down s tream conveyance) is l ess than 0. 7 or greater t han 1.4 . 

Thi s may indi cate the need for a ddi tiona l cross sect i ons. 
Warning:The energy l oss was greater than 1.0 ft (0.3 m). between the current and previous c ross section. Thi s may indi cate 

the need for a ddi t iona l c ross sections. 
Warning:During the s t a ndard s t e p i terations, when the assumed wate r surface was set equal to cri tica l depth, the cal culated 

water s urface came back below c ri tical depth . Thi s indi cates that there i s not a vali d s ubcritical a nswe r. The 
program defaulte d to cri tical de pt h . 

Note : Multiple critical depths were fo und at t hi s l ocati on. The critical depth with the lowest, val id, water s urface was 
used . 

River: 1 Reach: 1 RS: 206.97 Profile: PF#1 
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used. 

River: 1 Reach: 1 RS: 206.97 Profile: PF#2 
warning:oivided flow computed for this cross-section. 
Note: Multipl e critical dept.h s were found at this location . The critical depth with the l owest, valid, water surface was 

used . 
River: 1 Reach : 1 RS: 206.88 Profile: PF#1 

Warning: Divided flow comput ed for this cross-section. 
Note: Multiple critical depths were found at this locat ion . The critical depth wit h the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 206.88 Profile: PF#2 

wa rning:Divided flow computed for this cross -section. 
Note: Multiple critical depths were found at this location. The c ritical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 206.79 Profile: PF#1 

warning: oi vi ded f low computed for this c ross-sect ion. 
Note: Multipl e criti cal dept hs were found at this location . The critical depth with t he lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 206.79 Profile : PF#2 

warning:Divided flow computed for this cross-section. 
Note: Multipl e c rit.i cal dept.hs were found at this locat ion. The c riti cal depth with the lowest, valid, water s urface was 

used. 
River: 1 Reach: 1 RS: 206.7 Profile: PF#1 

warning :Oivided flow computed for this c ross-sect.ion. 
Note: Multiple critical depths were found at t.his location. The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 206 .7 Profile: PF#2 

warning:oivided flow computed for this cross-section . 
Not.e: Multiple critical depths were found at this location. The criti cal depth with the lowest, valid, water s urface was 

used. 
River : 1 Reach : 1 RS: 206.6 Profile: PF#1 

Warning: Divided flow computed for this cross-section. 
Note : Multiple critical depths were found at this location . The critical depth with the lowest , valid, water surface was 

used. 
River: 1 Reach: 1 RS : 206.6 Profile: PF#2 

warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid , water s urface was 

used . 
River: 1 Reach: 1 RS: 206.51 Profile : PF#1 

Warning: oi vi ded flow computed for this cross-section. 
Note: Multiple critical depths were found at thi s l ocation . The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 206.51 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water s urface was 
used . 

River: 1 Reach: 1 RS: 206.41 Profile: PF#1 
warning:oivided flow computed for this c ross-section . 
Note: Multiple crit i cal depths were found at this location. The critical depth with t he lowest, valid, water s urface was 

used. 
River: 1 Reach: 1 RS: 206 . 41 Profile: PF#2 

Note: Multipl e critical depths were found at this location . The critical depth with the lowest, valid, water s urface was 
used. 

River: 1 Reach: 1 RS: 206.32 Profile : PF#1 
Warning:Divided flow computed for t hi s cross-sect ion. 
Note: Multiple critical depths were found at thi s location. The critical depth with the lowest, valid, water s urface was 

used . 
River: 1 Reach: 1 RS: 206.32 Profile: PF#2 

Not e: Multiple critical depths were found a t this locat ion . The c riti cal depth with the lowest, valid, water surface was 
used. 

River: 1 Reach : 1 RS: 206.22 Profile: PF#1 
Warning:Divided flow computed for this cross-sect ion. 
Note: Multiple c ritical depths were found at this location. The critical dept h with the lowest, valid , water surface was 

used. 
River: 1 Reach: 1 RS: 206 . 22 Profile: PF#2 

warning:oivided flow computed for this cross-section. 
warning:The e nergy loss was greater than 1.0 ft (0.3 m). between t he current and previous cross section . This may indi cate 

the need for addit ional cross sections. 
Note: Multiple criti cal depths were found at this location . The c ritica l depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 206.13 Profile: PF#1 

warning :Divided flow computed for this cross -sec tion 
Warning:The e ne r gy loss was greater than 1.0 ft (0.3 m). between the current and previous cross sect ion . This may indicate 

the need for additional cross sections. 
River: 1 Reach: 1 RS: 206.13 Profile: PF#2 

warning: oi vi ded flow computed for t hi s cross-sect ion. 
warning: The ve 1 oc i ty head has changed by more than 0. 5 ft (0 .15 m) . This may indicate the need for addition a 1 cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the cur rent and previous cross section. Thi s may indicate 

the need for add itional cross sect ions. 
River: 1 Reach: 1 RS: 206.03 Profi 1 e: PF#1 

warning:oivided flow computed for this cross -section. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: 1 Reach: 1 RS: 206.03 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
warning: The velocity head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for addition a 1 cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0. 7 or greater than 1.4. 

This may indicate the need for additional c ross sections. 
warning:The energy loss was greater than 1.0 ft. (0.3 m) . between the current and previous cross section. This may indicate 

the need for additiona l cross sections. 
Note: Multiple critical depths were found at this locat ion. The critical depth with the lowest, valid, water surface was 

used. 
River : 1 Reach: 1 RS: 205.94 Profile: PF#1 

Warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water s urface was 

used. 
River: 1 Reach: 1 RS: 205.94 Profile: PF#2 

Note : Multiple criti cal depths were found at this locat i on. The criti cal depth with the lowest, valid, water s urface was 
used. 

River: 1 Reach: 1 RS: 205.84 Profile: PF#1 
warning:oivided flow computed for this cross -sec tion . 
Note : Multiple criti cal depths were found at thi s location . The critical depth with the lowest, valid, water s urface was 

used . 
River: 1 Reach: 1 RS: 205.84 Profile: PF#2 

Note: Multiple criti cal depths were found at this location. The critical depth with the lowest , valid, wat e r s urface was 
used. 
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River: 1 Reach: 1 RS : 205.75 Profil e: PF#1 

warning:Divided f l ow computed for thi s c ross-section. 
warning:The conveyance ratio (upstream conveyance divide d by downs tream conveyance) i s 

This may indi cate the need for a ddi tiona 1 cross sections . 
Note : Multipl e critical depth s were found at this l ocation . The critical depth wit h 

used . 
Rive r : 1 Reach: 1 RS: 205.75 Profil e : PF#2 

Warning:The conveyance ratio (upstream conveyance divide d by downstream conveyance) i s 

Note : 
Thi s may indi cate the need for addition a 1 cross sect i ons . 
Multip l e c r itical de pths were found a t t hi s l ocat i on. The critical depth with 
used. 

Rive r : 1 Reach: 1 RS: 205.62 Profile : PF#1 
Wa rn i ng:oivided flow computed f o r t hi s c ross-section . 
Note: Multipl e c rit:i cal depths were found at t hi s location. The criti cal depth with 

used. 
Rive r : 1 Reach: 1 RS : 205.62 Profile: PF#2 

Note: Multipl e c ritica l depths were found a t t hi s location . The cri t i cal depth with 
used . 

River: 1 Reach: 1 RS : 205 . 52 Profile: PF#l 
Wa rning:Divide d flow comput ed fo r t hi s cross-section. 
Note: Multiple criti cal depths were found at thi s l ocati on. The c riti cal depth wi t h 

used. 
River: 1 Reach: 1 RS: 205 . 52 Profi le : PF#2 

Note: Multiple cri tical depths were fo und at this locat ion. The c riti cal depth wi th 
used. 

River: 1 Reach: 1 RS: 205.43 Profi le: PF#1 
Warning:oivided f l ow compute d for this c ross-sect ion. 
Note: Multiple crit:ical depths were fo und at this locat i on. The c riti cal de pth wit h 

used. 
River: 1 Reach: 1 RS: 205.43 Profile: PF#2 

Note: Multip l e criti ca l depths were fo und at: t his l ocation . The c riti cal de pth with 
used. 

River: 1 Reach: 1 RS: 205.4 Profil e : PF#1 
Warning: The conveyance ratio (upstream conveyance divi ded by downs tre am conveyance) i s 

This may indi cate t he need for additiona l cross sect ions . 
Note: Multipl e c ritica l depths we re found at t hi s l ocation. The crit i cal depth with 

used . 
River: 1 Reach: 1 RS: 205.4 Profi l e: PF#2 

warning :The conveyance ratio ( ups tream conveya nce divide d by downst r eam conveyance) i s 
Thi s may indi cate th e need for addit i ona l c ross sections . 

Note: Multipl e critical de pths were found at thi s location . The c ritica l depth with 
used. 

River: 1 Reach : 1 RS : 205 . 34 Profi l e: PF#1 

... 

l ess than 0 . 7 or greater than 1.4. 

the lowest, valid, water s ur f ace was 

l ess tha n 0.7 or greater than 1. 4. 

t he lowest, valid, wate r s urface was 

t he l owest, valid, water s urface was 

the l owest, valid, water s urface was 

the lowest, vali d, water s urface was 

the lowest, vali d, water surface was 

the lowest, val id, water s urface was 

the lowest, val id , water s urface was 

less than 0 . 7 or greater than 1. 4. 

t he l owest, valid, water s urface was 

l ess than 0. 7 or greater t han 1. 4. 

t he l owest, vali d, wat e r s urface was 

wa rnin g:Divided flow computed for t hi s c ross-section . 
warning: The cross-sect ion e nd points had to be extended vert:i call y for the computed water s urface. 
Note: Mul tipl e critical de pths were found at thi s l ocation. The c ritical de pth with t he lowest, val i d, water s urface was 

used. 
River: 1 Reach : 1 RS: 205 . 34 Profil e: PF#2 

Not e : Multi p 1 e c ri ti ca 1 depths were foun d at thi s 1 ocat i on. 
used . 

River: 1 Reach: 1 RS : 205 .25 Profil e: PF#1 

The critical de pth with the lowe st, valid , water s urface was 

wa rning : oi v i ded flow computed for thi s c ross-section . 
warning: The ve l ocity head has change d by more t ha n 0 . 5 ft (0 .15 m) . Th1 s may 1 nd1 cate the need fo r addition a 1 cross sections . 
wa rning: The co nveyance r at i o (upstream conveyance divided by down s tream conveyance) 1 s l ess t ha n 0. 7 or greate r t han 1. 4. 

Thi s may indi cat e the need for add i t i o na l c ross sections. 
Note: Mul tip l e c rit:i cal de pths were found a t thi s locat:ion. The critical depth with t.he l owest, vali d , water s urface was 

used . 
River: 1 Reach: 1 RS : 205 . 25 Profil e: PF#2 

wa rning : The velocity head has changed by more t ha n 0 . 5 ft CO .15 m). Thi s may indicate t he need fo r add iti o na l cross sect. i ons . 
wa rning: The conveyance r a tio (upstream conveyance divide d by down stream conveyance) is l ess t ha n 0 . 7 or great.e r t han 1. 4. 

This may indicate the need for a dditional c ro ss sections . 
No t e : Mult.ipl e c riti cal depths were fo und a t thi s l ocat.ion. The crit.ical depth with the l owest , valid, wat e r s urface was 

used . 
River: 1 Reach: 1 RS : 205 . 15 Profile: PF#1 

~~~~~ ng : ~~ 1'~~~~ e f~~i ti~~~u~~~t~~r w~~! s f~~~ds;ie~~~ ~n i ocation . The criti cal depth with the l owest , vali d , water s urface was 
used . 

Rive r : 1 Reach: 1 RS : 205. 15 Profile: PF#2 
Note: Multipl e c riti cal depths were fo und at thi s l ocation . 

used . 
The c riti cal de pth with the l owest, valid , wate r surface was 

River : 1 Reach: 1 RS : 205.06 Profil e: PF#1 
wa rn i ng:Di vided flow compute d for this cross-section. 
wa rning : Th e ve l ocity head has c hanged by mo re tha n 0. 5 ft ( 0 .15 m). This may ind icate 
Note : Multipl e c riti cal depths were fo und at this l ocation . The c riti cal de pth with 

used . 
Ri ve r: 1 Reach : 1 RS : 205.06 Profil e: PF#2 

Note: Multipl e c ri t i cal depths were fo und at t his l ocat i on. The cri tical depth with 
used. 

Rive r: 1 Reach : 1 RS : 204.97 Profil e : PF#1 

~~~~~ ng: ~~l~~~~ e f~~i ti~~~u~:~t~~r w~~! s f~~~ds;ie~~~ ~n i ocation. The c ri t i cal de pth with 
used. 

River: 1 Reach : 1 RS : 204.97 Profil e : PF#2 
Note : Multipl e c riti cal depths we re fo und at this l ocation. The critical depth with 

used . 
River: 1 Reach: 1 RS: 204.87 Profil e : PF#1 

warning: oi v i de d flow compute d for th i s cross-sect i on. 
Note: Multipl e c ri t ica l depths were fo und at this location. The c riti cal depth with 

used. 
Rive r : 1 Reach: 1 RS: 204.87 Profil e : PF#2 

Note : Multipl e c ri t i cal depths were fo und at this location. The cri tical depth wit h 
used . 

Rive r: 1 Reach: 1 RS : 204. 78 Profil e : PF#1 
warning:Divided flow computed for t hi s cross - sect ion. 

the 
the 

the 

the 

t he 

the 

the 

nee d for additional c ro ss sections. 
l owest, va lid, water s urface was 

l owest, vali d , water s urface was 

l owes t , valid, wate r s urface was 

l owest: , valid , wa t e r s urface was 

lowest , vali d , wate r s urface was 

lowest, valid, wate r surface was 

Warni ng:The c ross-section e nd points had to be extended vert1 call y for the computed water s urface. 
Note: Multipl e c ri t i cal depths we r e fo und at thi s location. The c ri tical depth with the lowes t, valid , wate r s urface was 

used. 
River: 1 Reach: 1 RS: 204.78 Profil e : PF#2 

Note : Multipl e cri t: ical depths we re fo und at thi s locat ion . The c riti ca l depth with t he lowest, val i d, water s urface was 
used . 

River: Reach: 1 RS : 204.68 Profil e : PF#1 
Warn 
wa rn 
Note 

ng :oivide d f l ow compute d for this cross-sect i on. 
ng :The cross-sect i o n e nd points had to be extended vertlcally for the computed wat:e r su rface . 

Multipl e c ri t i cal depths we r e found at thi s l ocation . The c ri tical depth wit h the lowes t., valid , water s urface was 
used . 

River: 1 Reach : 1 RS: 204 . 68 Profil e : PF#2 
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Note: Multipl e c rit:i ca l depths were found at this l ocation. The critical depth with the lowest, valid , water s urface was 

used. 
River: 1 Reach: 1 RS: 204 . 61 Profile: PF#1 

Warning:Divided flow computed for this cross-section. 

~~~~~ ng: ~~~ t~~i~s~~~~t~~l d~~tR~i ~~~e hf~u~~ ~i i~f:"~~~a~~~~~ ca ~~~ ~~~ t~~: l c~~g~~ee; ~hti~e 5¥~!~~i; va 1 i d, water surface was 
used. 

River : 1 Reach : 1 RS : 204.61 Profil e : PF#2 
Note: Multiple crit ica l depths were found at this location. The crit i ca l depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 204.53 Profile: PF#1 

Warning:Divided flow computed for this cross -section . 
warning: The energy loss was greater than 1. 0 ft (0. 3 m). between the current and previous cross section. This may indicate 

the need for add itiona l cross sections. 
Note: Multipl e critical depths were found at this location. The critical depth with the lowest, valid, water s urface was 

used . 
River: 1 Reach: 1 RS: 204 . 53 Profile: PF#2 

warning:The e ne rgy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest , valid, water surface was 
used . 

River : 1 Reach : 1 RS: 204 . 42 Profile: PF#1 
Warning:Divided f low computed for this c ross-section. 
Warning:The cross-section end points had to be extended vertically for the comput ed water surface . 
Warning :The energy loss was greater than 1.0 ft (0.3 m). between the curre nt and previous cross sect ion . This may indicate 

the need for additional cross sect ions . 
Note: Multiple c riti ca l depths were found at this location. The cr i tical depth with the lowest, valid, water surface was 

used . 
River: 1 Reach: 1 RS: 204 .4 2 Profile: PF#2 

Warning:The energy loss was greater than 1.0 ft (0 . 3 m) . between the current a nd previous c ross section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The crit ical depth wi th the lowest, valid, water surface was 
used. 

River: 1 Reach: 1 RS: 204. 34 Profile: PF#l 
warning:Divided flow computed for this cross-section. 
warning:The cross -section en d points had to be extended vertically for the computed water surface . 
Warning: The velocity head has c ha nged by more than 0. 5 ft (0 .15 m). This may ind icate the need for additional c ross sections. 
Warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0. 7 or greater than 1.4. 

This may indi cate the need for additional cross sections. 
warning : The e nergy loss was greater than 1.0 ft (0.3 m). between t he current and previous cross section. This may indi cate 

the need for a dditiona l cross sections. 
Note: Multiple c riti ca l depths were found at this location. The c riti cal depth with the lowest, valid, water surface was 

used . 
River: 1 Reach: 1 RS: 204.34 Profile: PF#2 

Warning:Divided flow computed for this cross -section. 
Warning: The velocity head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for additional cross sect ions. 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) 1 s 1 ess than 0. 7 or greater than 1. 4. 

This may indicate the need for additional cross sect ions. 
warning:The e nergy loss was greater than 1.0 ft (0.3 m). between t he c urrent and previous cross sec tion . This may indicate 

the need for addition a 1 cross sect ions. 
Note: Multiple critical depths were found at this location . The c riti ca l depth with the lowest, valid, water s urface was 

used. 
River: 1 Reach: 1 RS: 204.25 Profile: PF#1 

warning:The ene rgy equation could not be balanced within the s pecified number of iterations. The program used critical depth 
for the water surface and continued on with the cal culations . 

warning:oivided flow computed for this cross-section. 
warning: The velocity head has changed by more than 0 . 5 ft (0 .15 m) . This may indicate the need f or addition a 1 cross sections. 
warning :The conveyance ratio (upstream conveyance divided by . downstream conveyance) i s less than 0. 7 or greater than 1. 4. 

Thi s may indicate the need for addi tiona 1 cross sect1 ons. 
Warning :The energy loss was greater than 1.0 ft (0.3 m). between the c urrent a nd previous cross section. This may indicate 

the need for add ition a 1 cross sections . 
warning : During the standard step iterations, when the ass umed water s urfa ce was set equal to critical depth, the calculated 

water s urface came back below critical depth . This indi cates that there is not a valid s ubcritical answer. The 
program defaulted to critical depth. 

Note: Multipl e critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: 1 Reach: 1 RS: 204.25 Profile: PF#2 
warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 

for the water s urface and continued on with the ca 1 cul at i ons. 
warning: The ve 1 oci ty head has changed by more than 0 . 5 ft (0 .15 m) . This may indi cate the need for additiona l c ross sections. 
warning:The conveyance ratio (upstream conveyance divided by down stream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional c ross sections . 
warning The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross sect ion . This may indicate 

the need for addition a 1 c ross sections . 
warning During the standard step iterations , when the assumed water surface was set equal to critical depth, the calcul ated 

water su rface came back below critical depth. Thi s indi cates that there is not a valid s ubcritical answer. The 
program defaulted to criti cal depth. 

Note: Multiple critical depths were found at thi s location. The critical depth with the lowest , valid, water su rface was 
used. 

River: 1 Reach: 1 RS: 204 . 15 Profile: PF#1 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, valid, water s u rface was 

used. 
River: 1 Reach: 1 RS: 204.15 Profile: PF#2 

Note : Multiple critical depths were found at this location . The critical depth with the lowest, valid, water s urface was 
used. 

River: 1 Reach: 1 RS: 204.05 Profile: PF#l 
warning :The ve 1 oc i ty head ~as changed by more than 9. ~ ft (0 .15 m). This may i ndi ca~e the need for additional cross sections . 
warning:The conveyance rat1o (upstream conveyance d1v1ded by downstream conveyance) 1s l ess than 0. 7 or greater than 1.4 . 

Thi s may indicate the need for additiona l cross sections . 
warning:The e nergy loss was greater than 1.0 ft (0 . 3 m) . between the current and previous cross section . Thi s may indi cate 

the need for addition a 1 cross sections . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water s urface was 

used. 
River: 1 Reach: 1 RS : 204 . 05 Profile: PF#2 

warning: The velocity head ~as c hanged by more than 9.? ft (0 .15 m) . This may i ndi ca~e the need for addition a 1 cross sect ions. 
warning:The conveyance rat1o (upstream conveyance d1v1 de d by downstream conveyance) 1 s l ess than 0. 7 or grea ter than 1. 4 . 

Thi s may indicate the need for additional cross sections. 
warning : The energy 1 oss was greater than 1. 0 ft (0. 3 m). between the current a nd previous c ro ss section. Thi s may indicate 

the need for addit ional c ross sections. 
Note: Multiple critical depths were found at this location. The c ritical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS : 203 . 96 Profile: PF#l 

warn ng : oi vi ded flow computed for this cross-section . 
warn ng : Th e ve 1 oci ty head has changed by more than 0 . 5 ft (0 . 15 m) . This may indicate the need for addition a 1 cross sections . 
warn ng:Th e conveyance ratio (upstream conveyance divided by downst r eam conveyance) 1s l ess than 0. 7 or greater than 1.4. 

This may indicate the need for addition a 1 c ross sections. 
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warning :The e nergy l oss was g r eater t ha n 1. 0 ft (0. 3 m). between t he curre nt and previa us cross sect i on . Thi s may i ndicate 

the need for addi t i ona l c ross sect i ons. 
Note: Mu lti ple c r itical depths were foun d at t his l ocat i on . The c ri tical depth wi t h t he lowest , vali d, wat:e r s urface was 

used. 
Rive r : 1 Reach: 1 RS: 203.96 Profi l e: PF#2 

wa rning: The veloci ty head has changed by more t ha n 0 . 5 ft. (0 .15 m) . This may indicate the need for addit i on a 1 cross sections. 
warning :The conveyance ratio {upstream conveyance di vi ded by downstream conveyance) i s l ess than 0 . 7 o r g reate r t han 1. 4. 

This may i ndicate the need for a ddit i ona l c ross sect i ons. 
wa rning:The e nergy l oss was g reater t han 1.0 ft (0.3 m). between t he current and prev i ous cross section. 

t he need for additiona l c ross sect i ons. 
Thi s may indicate 

Note: Multi pl e critical depths we r e fo und at t hi s l ocat i on . The cri tical depth with the l owes t , vali d , wate r surface was 
used. 

Ri ve r : 1 Reach: 1 RS : 203.86 Profi l e: PF#l 

~~~~ ~ ng: ~~l~~~~ e f~~i t i~:)u j~~t~~r w~~! s f~~~ds;~e~~~ ~n i ocation. The cri t i cal dept h wi t h the l owest, valid, wate r surface was 
used. 

Ri ve r: 1 Reach : 1 RS: 203.86 Profi l e: PF#2 
Note: Mu l tipl e cri tical depths were fo und at th i s l ocation. The critical de pt h wit h t he l owest, valid, water surface was 

used. 
Rive r : 1 Reach: 1 RS: 203.77 Profile : PF#1 

warni ng: oi vi ded f l ow computed for th i s cross-secti on. 
Note: Mu l t i pl e cri tical de pths were fo und at th i s location . The cri tical dept h wit h the l owest, val id, wate r surface was 

used. 
River: 1 Reach: 1 RS : 203.77 Profile : PF#2 

Note: Mu l ti pl e cri t i cal depths we r e fo und at t hi s l ocation . The critical dept h with t he l owest, valid, water surface was 
used. 

Rive r : 1 Reach: 1 RS: 203.67 Profi l e : PF#1 
Note: Mu l t i pl e c ri tical de pths were fo und at t hi s l ocation. The critical dept h with t he l owest, val id, water surface was 

used. 
River: 1 Reach: 1 RS: 203.67 Profi le: PF#2 

Note: Mu l tipl e cri tica l depths we r e fo und at thi s l ocation. The critical depth with the lowest, valid, water surface was 
used. 

Ri ver: 1 Reach : 1 RS: 203.58 Profile : PF#l 
warni ng:Oi vide d f l ow computed fo r th i s cross-secti on . 
Note: Multipl e critical de pths were fo und at t his l ocation . The c r itical de pt h wit h t he l owest, vali d, wate r s urface was 

used. 
River: 1 Reach: 1 RS: 203.58 Profi l e : PF#2 

Note: Mu l tip l e cri t i cal depths were fo und at t hi s l ocat ion. The c r iti cal dept h with t he l owest, val id, water s urface was 
used . 

Ri ver: 1 Reach : 1 RS: 203.48 Profi le: PF#1 
warni ng: Di vide d f l ow computed for this cross - secti on . 
Note: Mu l t i pl e cri tical de pths were fo und at th i s loca t io n. The c ri t i cal de pt h with t he l owest , val id , wate r s urface was 

used. 
Ri ve r : 1 Reach : 1 RS: 203.48 Profil e: PF#2 

Note: Mul t ipl e cri tical de pths we r e fo und at t hi s l ocat io n . The c r it i cal de pt h with t he lowest, val id, wate r s urface was 
used. 

Ri ve r : 1 Reach : 1 RS: 203.39 Profil e: PF#1 
warning :Oivi ded f l ow computed for thi s c r oss-sect i on . 
warn i ng :The cross-section en d poi nts ha d to be extended ve r ti call y f o r t he compu ted wate r surf ace. 
Note: Mu l t ip le critical depths we r e fo und at t hi s l ocat i on. Th e c r iti cal de pt h wi th t he l owest, val id, wate r s urface was 

used. 
Ri ve r : 1 Reach: 1 RS : 203.39 Profi le : PF#2 

warn i ng:oivided f l ow computed for this c r oss-section . 
Note: Mul t i pl e c ri tical depths we r e fo und at: th i s location . The c r i ti cal depth with t he l owest, vali d, wate r s urface was 

used. 
River: 1 Reach : 1 RS : 203.29 Profi le : PF#1 

warning:Di vided f l ow computed fo r this cross-secti on . 
Note: Multi pl e c ri tica l depths were fo und at t hi s l ocation. The c r i ti cal de pt h with t he l owest , vali d, wa t e r s urface was 

used. 
River : 1 Reach : 1 RS : 203.29 Profi l e : PF#2 

Note: Mul t ip le c ri tical depths were fo und at t hi s l ocat ion. Th e c r iti cal dept h wi t h t he l owest, vali d, wate r s urface was 
used. 

River: 1 Reach: 1 RS: 203.19 Profile: PF#1 
warni ng:The e nergy l oss was g reater t han 1.0 f t (0 . 3 m). between t he cu r rent a nd previ ous cross secti on . Thi s may indicate 

the need for addi ti a na 1 c ross sections. 
Note: Mul tiple c r itical dept hs were fo und at this l ocat ion. The c r it i cal de pt h with t he lowest, vali d, water s urface was 

used. 
River : 1 Reach: 1 RS: 203. 19 Profi l e: PF#2 

warni ng: The e nergy l oss was g reate r t han 1. 0 ft (0. 3 m). between the cu r rent a nd pr evi ous cross secti on. Thi s may i ndicate 
the need fo r a ddi ti a na 1 c ross sections. 

Note: Mul tipl e c r itical depths were fo und at this l ocation . The c r iti cal de pt h wi t h t he l owest, val id, wate r s urface was 
used. 

River: 1 Reach: 1 RS : 203.09 Profi l e: PF#l 
warni ng:The energy l oss was g reate r than 1.0 ft (0.3 m). between t he cur rent a nd previ ous c ross secti on. Thi s may indi cate 

t he need for addi t i onal c ross sect i ons. 
Note: Multipl e c r itical dept hs were fo und at th i s l ocat i on . The c r iti ca l dept h with t he l owest, valid, wate r s urface was 

used. 
River: 1 Reach : 1 RS: 203.09 Profi l e : PF#2 

wa rning: The energy l oss was greate r t han 1. 0 ft (0 . 3 m). between t he cur rent a nd previous cross sect i on . Thi s may indi cate 
t he need for addit i ona l cross secti ons. 

Note: Multipl e critical depths were fo und at t hi s l ocation . The critical de pt h with t he l owest, vali d, wat e r s urface was 
used. 

Rive r : 1 Reach: 1 RS: 202.99 Profi l e: PF#1 
Note: Multipl e c r iti cal depths were fo und at t hi s l ocation . Th e criti ca l dept h with t he l owest, val id, wa t e r s urface was 

used . 
Ri ver: 1 Reach: 1 RS: 202.99 Profi l e: PF#2 

Note: Multipl e critical depths were fo und at t hi s l ocat i on . The cri t i cal de pt h with the l owest, vali d, water s urface was 
used. 

River: 1 Reach: 1 RS: 202.9 Profi l e: PF#1 
warning :oivided f l ow computed for t hi s cross-section. 
Note: Multipl e cri t ical depths were fo und at t hi s l ocati on . Th e criti cal de pt h with the lowest, vali d, water s urface was 

used. 
Ri ver: 1 Reach : 1 RS: 202 . 9 Profi l e: PF#2 

Note: Multipl e cr i tical depths were fo und at t:his l ocat i on . The cri t i cal dept h with t he l owest, vali d, water s urface was 
used. 

Ri ve r : 1 Reach: 1 RS: 202 . 8 Profile: PF#l 
wa rni ng:Divided f l ow computed fo r t his c ross-sect i on . 

~~~~~ ng :~~i ti~l~s~~~i~~~l d~~th~i ~~~e hf~u~~ ~~ ~ h~~n ~~~a~~~~ ~ ca ~~~ ~~it~~~ l cd~g~~eei ~~tihe 5 1~!~;~: vali d , wat er s urface was 
used . 

Ri ve r : 1 Reach: 1 RS: 202 . 8 Profile : PF#2 
Note: Mu l t i pl e criti cal depths were found at t his l ocat i on . The critical depth wi t h t he l owest, vali d, water s urface was 

used. 
Ri ver: 1 Reach: 1 RS: 202.69 

Warn i ng:oivided f l ow computed 
warning :The cross-section end 

Profi le: PF#1 
fo r t his cross-section . 
poi nts had to be extended vert i call y fo r 
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Note: Multiple critical depths we r e found at thi s l ocation . The critica l depth with the l owest , val id, water surface was 

used. 
River: 1 Reach : 1 RS: 202.69 Profile: PF#2 

Note: Mult ipl e critica l depths were found at this location . The critical depth with the l owest, valid, water surface was 
used. 

River: 1 Reach: 1 RS: 202 . 59 Profile: PF#1 
warning: Divided flow comput ed for this cross-sect ion. 
Note: Multiple cri t i cal depths were found at this l ocat i on. The critical depth with the l owest, va lid , water su rface was 

used . 
Ri ver: 1 Reach: 1 · RS: 202.59 Profile: PF#2 

warning:Divided flow compu ted for this cross-section . 
warning:The e nergy l oss was greater than 1.0 ft (0.3 m). between t he c urrent a nd previous cross section. This may indicate 

the need for additi o na l c ross sections . 
Note: Multipl e criti cal depths were f ound a t thi s location . The cri ti cal depth with the lowest, valid , water su rface was 

used. 
River: 1 Reach: 1 RS: 202 . 48 Profile: PF#1 

Wa rning : Divided flow comput ed fo r this cross-section. 

~~~~~ ng : ~~~ ti~l~s~~i~~~~l d~~th~i :~~e hf~u~d ~~ ~h~~n~~~a~i~~ ~ ca ~~~ ~~~ t~~: l cd~g~~e~i ~ht~ he 5 1~~~~~: valid, water surface was 
used. 

River : 1 Reach: 1 RS: 202.48 Profile: PF#2 
Warning: Divided flow computed for this c ross-section . 
warni ng: The e nergy lass was g r eate r than 1. 0 ft (0 . 3 m). between t he cu rre nt a nd previous c ross sect i on. Thi s may indicate 

the need for addit i ona l c ross sect i ons. 
Note: Multiple cri ti cal depths were fo und at this l ocat i on . The criti cal dept h wi t h the l owest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 202.37 Profil e: PF#1 

wa rning:Divi ded flow computed for this cross-sect i on . 

~~~~ ~ ng: ~~i ti~i~s~~i~~~~l d~~th~i :~~e hf~u~d ~~ ~h~~n~~~a~i~~~ ca ~~~ ~~~ t~~: l cd~g~~e~i ~ht~he 5 1~~~~~; va 1 i d, water s urface was 
used. 

River: 1 Reach: 1 RS: 202 . 37 Profile: PF#2 
wa rning:oi vided f low computed for this c ross-section . 
wa rning: The conveyance rat i o ( upstream conveyance di vided by downstream conveyance) is less t ha n 0. 7 or greater than 1. 4 . 

Th is may indicate the need fo r additi o na l cross sections . 
Note: Multip l e c riti ca l depths were fo und at t his l ocation . The critical depth with the l owest, valid , water s urface was 

used. 
Rive r : 1 Reach: 1 RS: 202.29 Profi l e : PF#1 

Note: Multiple critical depths were found at this location. The c r itical depth with the lowest, vali d , water s urface was 
used. 

River: 1 Reach: 1 RS: 202 . 29 Profi l e: PF#2 
Note: Multiple crit i cal depths were fo und at this l ocation. The crit i cal depth with the lowest, valid, water s urface was 

used. 
River : 1 Reach : 1 RS: 202. 18 Profile: PF#1 

Warning:Divided flow computed for this cross-secti on. 
wa rning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is l ess than 0 . 7 or greater than 1. 4. 

This may indicate the need for additio na l cross sections . 
warning The ene rgy l oss was greater than 1. 0 ft (0 . 3 m) . between t he current a nd previous cross section . This may i ndi cate 

the need fo r add it ional cross sections. 
Note: Multiple critical depths were found at this location. The criti cal depth with the lowest, val id, water surface was 

used. 
River: 1 Reach: 1 RS: 202. 18 Profile: PF#2 

warning:Divided flow computed for this cross - section. 
warning: The conveyance ratio ( upstream conveyance divided by downstream conveyance) is l ess t han 0. 7 or greater than 1. 4 . 

This may i ndi cate the need fo r additi ona l cross sections. 
Warning:The e nergy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section . Thi s may indi cate 

the need for additional cross sect i ons. 
Note: Multipl e critical depths were fou nd at this l ocation. The critical depth with the lowest, vali d, water surface was 

used. 
River: 1 Reach: 1 RS: 202.09 Profi l e: PF#1 

warning:Divided flow computed for t hi s cross - secti on . 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 1 ess tha n 0 . 7 or g reater than 1. 4 . 

This may indi cate the need for additional cross sect i ons. 
warning:The ene rgy l oss was g reate r than 1.0 ft (0 . 3 m). between the current and previous cross section . This may indi cate 

the need for addi ti anal c r oss sections. 
Note: Multiple c riti ca l depths were found at this location. The c ri t i cal depth with the l owest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 202.09 Profile: PF#2 

wa rning : oi vi ded f l ow computed for this cross-section. 
warning : The conveyance r atio (upstream conveyance divided by downstream conveyance) is l ess t ha n 0. 7 o r greater t han 1 . 4. 

This may i ndicate the need fo r addit i o na l c ross secti ons . 
warning:The e nergy loss was g r eate r than 1.0 ft (0.3 m). between the curre nt and previous c ross sect i on. This may indi cate 

t he need for addit i onal cross sect i ons. 
Note: Multipl e cri t i cal depths were found at t hi s l ocation. The cri tica l depth with t he l owest, valid , water surface was 

used. 
River: 1 Reach : 1 RS: 201.99 Profile: PF#1 

warning:Di vi ded flow computed for t hi s cross-sect i on . 
warni ng : The cross-section e nd points had to be extended verti call y for the computed water surface. 
Note: Multiple critical dept hs were found at this l ocation . The c riti cal depth wit h the l owest , valid , water surface was 

used. 
River: 1 Reach: 1 RS: 201.99 Profil e: PF#2 

warning :Divided flow computed for this cross-sect i on . 
Note: Multipl e c riti ca l dept hs were found at this l ocation . The c r iti ca l depth with t he l owest , val id, water surface was 

used . 
River: 1 Reach: 1 RS: 201.9 Profil e : PF#1 

warning:oivided flow computed for t hi s cross-sect i on . 
warning:The cross-section e nd points had to be extended verticall y for the computed water s urface. 
Note: Multipl e critical depths were f ound at t hi s l ocat1on . The c ri t i ca l depth with t he lowest, vali d , wate r s urface was 

used . 
River: 1 Reach: 1 RS: 201.9 Profile: PF#2 

Note: Multiple critical depths were found a t this locat i on . The c riti cal depth with t he l owest, va lid , water s urface was 
used. 

River: 1 Reach: 1 RS: 201.81 Prof il e : PF#1 
warning : Divided flow computed for this cross-section . 
warning:The c ross-sect i on end points ha d to be extended verncally for the comput ed wate r s urface . 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) 1 s l ess than 0. 7 or greater than 1. 4. 

Thi s may indicate the need for additiona l cross sect i o ns. 
Note: Multiple critical depths were found at t hi s locat ion . The criti cal depth wi th the l owest, va lid , water s urface was 

used . 
River: 1 Reach: 1 RS: 201.81 Profile: PF#2 

warning: Divided flow compu ted for this cross-sect ion. 
warning: The conveyance r atio (upstream conveyance divided by downstream conveyance) is 1 ess than 0. 7 or greater t han 1 . 4. 

Thi s may indicate the need for additi ona l c ross sections. 
Note: Multiple critical depths were fo und at t hi s l ocat i on. The crit i cal depth with the l owest, vali d, water surface was 

used. 
Ri ver: 1 Reach: 1 RS: 201.71 Profi l e: PF#1 
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warning:oivided flow computed for t hi s cross-sect i on . 
warning:The c ross-sect ion e nd points had to be extended ve r t i call y for t he comput ed wate r surface . 
Note: Multiple c riti cal depths were foun d at thi s locat i on. The cri tical depth with the lowest, val id, 

used . 
River: 1 Reach: 1 RS: 201.71 Profile: PF#2 

Note: Multipl,e c riti cal depths were fo und at this location. 
used . 

River: 1 Reach: 1 RS: 201.62 Profile: PF#1 

The cri tical depth with the lowest, valid, 

Warning:Divided flow computed for this cross-section. 
Warning: The cross-section e nd points had to be extended verti ca 11 y for the compu ted water surface. 
Note: Multiple crit i cal depths were fo und at thi s locatlon. The cri tical depth with the l owest, valid , 

used. 
River: 1 Reach : 1 RS: 201.62 Profil e: PF#2 

Note: Multiple criti cal dept:h s were fo und at this location. 
used. 

River: 1 Reach : 1 RS: 201.52 Profile: PF#1 

The critical depth with the l owest, valid , 

Wa rning: oivi ded f low computed for this cross-section. 
wa rning :The cross-section end points had to be extended vert i cally for t he computed water s urface. 
Note: Multiple cri tical depths were fo und at this location. The c ri tical depth with the lowest, valid , 

used. 
River: 1 Reach : 1 RS: 201.52 Profile: PF#2 

Note: Multiple c ri t i cal depths were fo und at this l ocat ion . 
used. 

River : 1 Reach : 1 RS: 201.43 Profile: PF#1 

The critical depth wi t h the l owest, valid , 

warning : Divi ded flow computed fo r this c ross-section . 
warning :The cross - sect i on end points had to be extended vert i ca 11 y for the comput ed wat e r surface. 
Note: Multiple c ri tical depths were foun d at thi s l ocat1on. The c riti cal depth with the lowest, valid , 

used. 
River: 1 Reach : 1 RS: 201.43 Profile: PF#2 

Note: Multiple c ri tical depths we re fo und at this l ocati on . 
used. 

River: 1 Reach: 1 RS: 201.33 Profi le: PF#l 

The cri tical depth wit h the lowest, val id , 

warni ng:oivided flow computed fo r this cross-section . 
wa rning :The cross-section e nd points had to be extended ve rti call y for the computed water s urface. 
warning :The energy loss was greater than 1.0 ft (0 . 3 m). between the cur rent and previous cross section. 

the need fo r additional c ross sections. 
Note: Mul t ipl e c rit ical depths were found at this l ocat i on. The c riti cal depth with the lowest, valid, 

used. 
River: 1 Reach : 1 RS: 201.33 Profi l e: PF#2 

Note: Multiple c ri tical depths were found at this l ocation. 
used. 

River: 1 Reach: 1 RS: 201. 24 Profi 1 e: PF#l 

The cri tical depth with the lowest, valid, 

warning:Divided flow compute d for this c ross-section. 
warning:The c ross-section end point s had to be extended vert i cally fo r the computed water s urface. 
Note: Multiple c riti cal depths were found at thi s l ocati on . The cri tical depth with t he l owes t , va lid, 

used. 
River: 1 Reach: 1 RS: 201. 24 Profile: PF#2 

Note: Multipl e c riti cal depths were fo und at this l ocation . 
used . 

River: 1 Reach: 1 RS: 201.14 Profi 1 e : PF#1 

The criti cal de pth with the l owest, valid , 

wa rning:Oi vided f l ow computed for this cross-section . 

~~~~~ ng : ~~i ti~1~s~~i~t~~l d~~th~i ~~~e hf~u~d ~~ ~~{~n~~~a~i~~~ ca i~~ ~~it~~~ l 'd~g~~e~i ~ht~he 5 1~!~~~ : valid , 
used. 

River: 1 Reach: 1 RS: 201.14 Profi 1 e: PF#2 
Note: Multiple c riti cal depths were fo und at this location. 

used . 
River: 1 Reach: 1 RS: 201.05 Profile: PF#1 

The c riti cal dept h with the lowest, valid, 

warning:Divided f low compute d for this cross-section . 
warning: The c ross-section e nd points had to be extended verti ca 11 y for the comp uted wate r s urface . 
Note: Multiple c rit ical depths were found at this location . The critical dept h with the l owest, valid, 

used . 
River: 1 Reach : 1 RS: 201.05 Profi l e : PF#2 

Note: Multiple c ri tical depths were fo und at this location. 
used . 

River: 1 Reach : 1 RS: 200 . 95 Profi 1 e : PF#1 
warning:Divided f low compute d for this cross-section. 

The c ri tical de pth with the l owest, valid, 

water surface was 

water surface was 

water surface was 

water surface was 

water surface was 

water surface was 

water su rface was 

water s urface was 

Thi s may indicate 

wate r s urface was 

water s urface was 

wate r surface was 

water s urface was 

water surface was 

water s urface was 

water s urface was 

water s urface was 

wa rning : The c ross-sect ion e nd points ha d to be extended vert.i ca 11 y for the comput ed water s urface . 
wa rning :The conveyance r at io (upstream conveyance divide d by downstream conveyance) is l ess t ha n 0. 7 or greater than 1.4 . 

Thi s may indi cate the need for additional cross sections. 
Note: Mul t ipl e c riti cal depths were fo und at this location . The criti cal de pt h with the l owest, valid, water s urface was 

used. 
River: 1 Reach: 1 RS: 200 . 95 Profi l e : PF#2 

warning:The conveyance r at io (ups tream conveyance divide d by downstream conveyance) i s l ess than 0. 7 or greater than 1.4. 
Thi s may indi cate the need for a ddi ti anal cross sections. 

Note: Multiple c r itical depths were fo und at th i s location. The cri tical dept h with the l owest, valid, wa t e r s urface was 
used. 

River: 1 Reach: 1 RS: 200. 86 Profile: PF#1 
warning:Divided flow compute d for this cross-section . 
warning :The cross-sect ion e nd points had to be extended verti call y for the comput ed water surface . 
Note: Multiple c r itical depths were fo und at th i s locatlon . The c r itical de pth wi th the l owest, valid , 

used . 
River: 1 Reach: 1 RS: 200 . 86 Profi 1 e : PF#2 

Note: Multiple critical depths were found at th i s location . 
used. 

Rive r: 1 Reach: 1 RS: 200. 77 Profi 1 e: PF#1 

The critical depth with the lowest, valid , 

warni ng :Divided flow computed for this cross-section. 

~~~~~ ng: ~~i ti~1~s~~i~t~~l d~~th~i :~~e hf~u~d ~~ ~~t~"~~~a~i~~~ ca i~~ ~~i tt~~l cd~g~~e~i ~ht~he sl~!~~t valid , 
used. 

Rive r : 1 Reach: 1 RS: 200.77 Profi l e : PF#2 
Note: Multiple c riti cal depths were fo und at this l ocation . 

used . 
River: 1 Reach: 1 RS: 200 . 67 Profil e : PF#1 

The c riti cal depth with the lowest, valid, 

warning : Divided flow compute d for this cross-section. 
warning: The cross-section e nd points ha d to be extended verti call y for the computed water s urface. 
Note: Multiple critical depths were found at t hi s l ocat i on. The c riti cal depth with the l owest, val id , 

used . 
River: 1 Reach: 1 RS: 200 . 67 Profi 1 e : PF#2 

Note: Multiple critical depths were found at t his l ocat ion. 
used. 

River: 1 Reach: 1 RS: 200.58 Profile: PF#1 
Warning: Divided f l ow computed for t hi s cross-section . 

The c r iti cal depth with the l owest, valid , 

wate r s urface was 

water s urface was 

water s urface was 

water s urface was 

water s urface was 

wate r s urface was 

Warning:The cross-section end points had to be extended vert i cally f or t he computed water s urface . 
Note: Multiple c ri tical depths were fo und at t his l ocat i on . The c ri tical depth wi th the l owest, valid, water s urface was 

used. 
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River: 1 Reach: 1 RS: 200 .58 Profile: PF#2 

Note: Multipl e critical depth s were found a t thi s locat ion . The criti ca l de pth with the lowest, va l id, water s urface was 
used. 

River: 1 Reach: 1 RS: 200.49 Profi l e : PF#l 
wa rning:Divided flow computed for thi s c ross-section. 
warning:The c ross-sect ion end poi nts had to be ext ended vertically for the computed water s urface. 
Note : Multipl e c riti cal de pths were found at this locat1on. The c riti cal de pth with the l owes t , valid , 

used. 
River : 1 Reach: 1 RS: 200.49 Profil e : PF#2 

Note: Multipl e critical depths were found a t thi s location. The c riti ca l de pth with the lowest , valid, 
used. 

River: 1 Reac h: 1 RS : 200.39 Profile: PF#1 
warning:Divided flow computed for this cross-section . 
warning:The cross - section e nd poi nt s had to be extended vertically fo r the computed wate r s urface . 
Note: Multipl e critical depth s were found at this locat ion. The c riti ca l de pth with the l owest, valid , 

used . 
River: 1 Reach: 1 RS: 200.39 Profile : PF#2 

Note: Multipl e critical depth s were found at thi s loca tion. The critical depth with the lowest, valid, 
used . 

Rive r: 1 Reach: 1 RS: 200 .3 Profile: PF#1 
Warning:Oivided flow comput ed for thi s cross-section. 
Warning:The cross-section end point s had to be extended vertically for the computed water s urface. 
Note: Multipl e critical depths were found at this locat ion. The c riti cal de pth with the lowest, valid, 

used. 
River: 1 Reach: 1 RS: 200. 3 Profile: PF#2 

Note: Multiple critica l depths were found at this loca tion. The criti cal depth with t he lowest, valid, 
used . 

River: 1 Reach: 1 RS: 200 . 2 Profile: PF#1 
Warning:Oivided flow computed for this c ross - section . 
Warning :The cross - sec tion end poi nt s had to be ext ended vertically for the comp uted water s urface. 
warning:The e nergy lo ss was greate r than 1.0 ft (0 . 3 m). between the c urre nt a nd previous c ro ss section . 

the need for additiona l c ross sect ions. 
Note: Multipl e critical de pths were found at this location. The c ritica l de pth with the l owest, valid, 

used . 
River: 1 Reach: 1 RS: 200. 2 Profile: PF#2 

Note: Multiple crit i cal de pths were found a t this location . The criti ca l depth with the lowest , valid, 
used . 

Rive r : 1 Reach : 1 RS: 200 . 1 Profile: PF#1 
warning:Oivided f low computed for thi s c ross-section . 
Note: Multiple c riti ca l dept hs were found at this location . The c riti cal de pth with the lowest, valid, 

used. 
River : 1 Reach : 1 RS : 200. 1 Profile: PF#2 

Note: Multipl e c riti cal depths were found at this loca tion. The c riti ca l depth with the lowes t , val id, 
used . 

River: 1 Reach: 1 RS : 200 Profile: PF#1 
warning:Divided flow computed for this cross-section. 
Note : Multiple criti cal dept hs were found a t this l ocat ion . The c riti cal depth with the l owest , valid, 

used. 
River: 1 Re ach : 1 RS: 200 Profile: PF#2 

Note: Multiple critical depths were found at this location . The c riti cal de pth with the lowest , valid, 
used. 

Ri ver : 1 Reach: 1 RS : 199.91 Profile: PF#1 
warning:Divided flow computed for this cross-section . 

wate r s urface was 

water s urface was 

water su rface was 

water s urface was 

water surface was 

water s urface was 

This may indi cate 

water surface was 

wa ter s urface was 

water s urface was 

water s urface was 

water s urface was 

water s urface was 

warning: The conveyance ratio (upstream conveyance divide d by downstream conveyance) i s less than 0. 7 or greater than 1. 4. 
This may indi cat e the need for additional c ro ss sections. 

Note: Multipl e c riti cal depth s were found at this location . The criti cal depth with t he l owes t , valid, water s urface was 
used . 

River: 1 Reach: 1 RS: 199.91 Profile : PF#2 
warning:The conveyance ratio (upstream co nveyance di vided by downstream conveya nce) is l ess t han 0. 7 or greater tha n 1.4. 

Thi s may indicate the need for additional c ross sect ions . 
Note: Multipl e c riti cal depths were found at thi s location. The c riti cal de pth with the lowe s t , valid, water s urface was 

used. 
River: 1 Reach: 1 RS : 199.82 Profile: PF#1 

warni ng:oivided flow computed for this cross-section. 
Note: Multipl e critical depths were found at this location. The c riti cal de pth with the lowes t, valid, water s urface was 

used . 
River : 1 Reach: 1 RS: 199 . 82 Profile: PF#2 

Note: Multipl e c ritical depths were found at t hi s locati o n . The criti ca l depth with t he lowe s t, valid, water s urface was 
used . 
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Message 10 Message Cross sections affected 
BR LF 01 This is ( $stru cname$) . The 209 . 535(Bridge-UP ) 

selected profile is 211 . 525(Bridge-UP ) 
$profilename$. Type of flow is 213.255(Bridge-UP) 
low flow because, 1. EGEL 3 of 213 . 74S(Bridge-UP) 
$egel3$ is less than or equal to 
MinTopRd of $mine l wei rfl ow$ . 2. 
EGEL 3 of $egel3$ is less than 
MxLoCdU of $mxlocdu$. 

BR LW 02 This is a Bridge Section. The 212.67S(Bridge - UP) 
selected profile i s 
$profilename$. EGEL o f $egel3$ at 
Section 3 is h igher than the 
MinTopRd of $minelweirflow$ 
However, weir flow is not 
computed at this structur e. 
Please investigate the problem . 

BR PW 02 This is a Br idge Section. The 212.675(Bridge-UP ) 
selected profile i s 
$profilename$. Type of flow is 
submerged pressure and weir flow 
because , 1. EGEL 3 of $egel3$ is 
greater than MinTopRd o f 
$minelweirflow$ 2. EGEL 3 of 
$ege l 3$ is equal to or greater 
than MxLoCdU o f $mxlocdu$. 3 . 
WSEL 2 of $wse l2$ i s equal to or 
greater than MxLoCdD of $mxlocdd$ 

BR PW OS This is a Bridge Section . The 212.675( Bridge- UP ) 
selected profile is 
$profilename$. EGEL o f $egel3$ at 
Section 3 i s higher than the 
MinTopRd of $minelwe irflow$ . 
However, we i r flow is not 
computed at this structure . 
Please invest igate the problem. 

FW FW OlL The Left encroachment station is 200 . 86; 200 . 95; 201 . 05; 201.14; 
withi n the channel . The Left 201.24; 201 . 33; 201 . 43; 20 1.52; 
encroachment station $encrstal$ 201 . 62 ; 201.71; 201.81; 201 . 9 ; 
is more than left c h annel bank 203.77; 203.86; 203.96; 204 . 05 ; 
station $stalob$. The left 208.95; 210.26; 21 0.36; 21 0.55; 
encroachment station should be 210 . 74; 2 10 . 83; 210 . 93; 211.12; 
the same as the left channel bank 211 . 21 ; 211 . 31; 211. 41; 213.11; 
station . 213 . 66; 213 . 95; 214.04; 214.14 

FW FW OlR The Right encroachment station is 201 . 81; 201.9; 201.99; 202 . 09 ; 
within the channel. The Right 202.18; 202.37; 202 . 48; 202.59; 
encroachment station $encrstar$ 202.69 ; 202.8; 202.9; 203 . 09; 
i s less than right channe l bank 203 .1 9 ; 203.29 ; 203.39; 203.48; 
stat i o n $starob$. The right 203 .58; 203.67; 203.77; 203.86 ; 
encroachment station should b e 203.96; 204.0 5 ; 204.15; 204 . 25; 
the same as the right channel 204 . 34 ; 204 . 42; 204 . 68 ; 204 . 78; 
bank station . 204.87; 206.13 ; 206 . 22; 206.32; 

206.41; 207 . 07; 210.26; 210.36 ; 
211.21 ; 211.31; 211. 79 ; 211.9 9; 
213 .11; 213.33 ; 213.38; 213 . 47; 
213.57 ; 213 . 66; 213 . 85; 21 3 . 95; 
214. 04; 214.14 

Comments 



FW FW 03L 

• 

FW FW 03R 

FW FW 05L 

• 
FW FW 05R 

FW FW 06L 

FW FW 06R 

• 

The left channel bank e l evation 
of $lobelev$ is higher than the 
1-percent-annual-chance WSEL of 
$wsel$ . 
Relocate the l eft channel bank 
station at or below the 1-
percent-annual-chance WSEL. 
Do not place the b a nk stations at 
the bottom of the channel. 
Do not place the bank stations at 
the l ow flow channel . Use the 
Horizontal Variation in •n• 
Values option in HEC-RAS to 
assign different •n• values to 
the left bank slope, low flow 
channel, and the right bank 
slope. Let HEC-RAS compute the 
composite •n• value based on the 
deoth of flow. 

The right channel bank elevation 
of $robelev$ is higher than the 
1-percent annual chance WS EL of 
$wsel$. 
Relocate the right channel bank 
station at or below the 1-percent 
annual chance WSEL. 
Do not place the bank stations at 
the bottom of the channel. 
Do not place the bank stations at 
the low flow channel. Use the 
Horizontal Variation in •n• 
Values option in HEC-RAS to 
assign different "n" va lues to 
the l eft bank s l ope, low flow 
channel, and the right bank 
slope. Let HEC-RAS compute the 
composite "n" value based on the 
depth of flow. 

200.49 200.77 201.05 201 . 9; 
202.09 202.37 202.48 202.59 
202 . 69 203.86 203.96 204 . 05 
205.43; 206.03 206 .1 3 206 . 22 
206.7; 206.79 ; 206.97; 207.07; 
208.57; 208.67; 208.75; 208 . 85; 
208 . 95 ; 209.6; 209.69; 209 . 79; 
209.88; 210.64; 211.12; 211 . 41; 
211 . 71; 213.11; 213.66; 213.95; 
214 . 04; 214 . 14 

200.3; 201 . 24; 202 . 09; 
202.9; 203.39 ; 205 . 43; 
205.94; 206.7; 209 . 42; 
210 . 46; 210 . 55 210.64 
210.83; 210.93 211.02 
211.71; 211.89 212.08 
213 . 33; 213.38; 213.47; 
213.66; 213.85; 213.95; 
214.14 

202 . 48; 
205.84; 
210.17; 

210.74 
211.12 
213 .11 
213.57; 
214.04; 

The 1-percent a nnual chance f l ood 208.57; 208.67; 208.75 
is contained withi n the channel . 
The Left encroachment station 
$encstal$ is outs ide the channel. 
The Left channel bank station is 
$sta l ob$. 
Adjust the left encroachment 
station so that it is the same as 
the l ef t channe l bank station. 

The 1-percent annual chance flood 211.12 ; 212.08 
is contained within the channel . 
The Right encroachment station 
$encsta r $ is outs i de the channel . 
Right channel bank station is 
$starob$. 
Adjust the right encroachment 
station so that it i s the same 
as the right channe l bank 
station .. 

The left side of the floodway 208.57; 208 . 6 7; 208.75; 208 . 85 
boundary i s within the channel . 
The left station effective of 
$ineffstal$ for the floodway 
profile is more than the left 
channe l bank station of $stalob$. 
The left encroachment station of 
$encsta l $ is less than the left 
channel bank station. 
Adjust the left encroachment 
station so that it is the same as 
the l eft c h anne l bank station . 

The right side of the floodway 212.08 
boundary is within the channel. 
The right station effective of 
$ineffstar$ for the floodway 
profile is less than the right 
channel bank station of $starob$. 
The right encroachment station of 
$encstar$ is more than the right 
channel bank station. 
Adjust the right encroachment 
station so that it is the same as 
the riqht channel bank stat i on. 



FW SC 02 

• 
FW ST 03S2L 

FW ST 04BDL 

FW ST 04BDR 

FW ST 04BUL 

FW ST 04BUR 

FW ST 04S2L 

• 

The surcharge value of 199 . 91 
$surcharge$ is greater than the 
maximum allowable value of 
$allowsurchrg$ 

Use the suggestions from the 
Help section to reduce the 
computed surcharge value to be no 
more than $allowsurchrq$. 

This is Section 2 of a hydraulic 
structure. 
The left encroachment station i s 
within the structure opening 
area. 
The left station effective of 
$ineffstal$ for the 1%-annual
chance profile is less than the 
left most abutment station of 
$abutstal$ . 
The 1%-annual-chance floodplain 
is outside the structure opening. 
The left encroachment station of 
$encstal $ is greater t han the 
left most abutment station of 
$abutstal$. Enc Sta L should be 
relocated outside of-the 
structure openinq area . 

This is ($strucname$) downstream 
internal section. 
The left encroachment station is 
within the channe l. 
The left encroachment station of 
$encstal$ is greater than the 
left bank station of $stalob$. 
The leftencroachment station 
should be the same as the left 
channel bank stat ion . 

207.48 

213.255(Bridge-DN); 
213.745(Bridge-DN) 

This is ($strucname$) downstream 213.255(Bridge-DN) 
internal section. 
The right encroachment station is 
within the channel. 
The right encroachment station of 
$encstar$ is less than the right 
bank station of $starob$. The 
right encroachment station should 
be the same as the right channel 
bank station. 

This is ($strucname$) upstream 
internal section. 
The left encroachment station is 
within the channel. 
The left encroachment station of 
$encstal$ is greater than the 
left bank station of $stalob$. 
The l eft encroachment station 
should be the same as the left 
channel bank station. 

This is ($strucname$) upstream 
internal section. 
The right encroachment station is 
within the channel . 
The right encroachment station of 
$encstar$ is less than the right 
bank station of $starob$ . The 
right encroachment stat ion should 
be the same as the right channel 
bank station. 

This is Section 2 of a hydraulic 
structure. 
The left encroachment station is 
within the channel. 
The left encroachment station of 
$encstal$ is greater than the 
left bank station of $stalob$. 
The left encroachment station 
should be the same as the left 
channel bank station . 

211.525(Bridge-UP); 
213.255(Bridge-UP); 
213.745(Bridge-UP) 

213.255(Bridge-UP) 

207.48; 211.51; 213 . 25; 213.74 



FW ST 04S2R 

• 
FW ST 04S3L 

FW ST 04S3R 

FW ST 06BU 

• MP SW 01DK 

NT RC 05 

• 

This is Section 2 of a hydraulic 207.48; 211.51; 213.25; 213.74 
structure. 
The right encroachment station is 
within the channel. 
The right encroachment station of 
$encstar$ is less than the right 
bank station of $starob$. The 
right encroachment station should 
be the same as right channel bank 
station. 

This is Section 3 of a hydraulic 207.49; 211.54; 213.26; 213.75 
structure. 
The Left Channel Bank station is 
outside the Left Abutment 
station. The left encroachment 
station is within the channel. 
The left encroachment station of 
$encstal$ is greater than the 
left bank station of $stalob$. 
The left encroachment station 
should be the same as the left 
channel bank station. 

This is Section 3 of a hydraulic 207.49; 211.54; 213.26; 213.75 
structure. 
The right encroachment station is 
within the channel. 
The right encroachment station of 
$encstar$ is less than the right 
bank station of $starob$ . The 
right encroachment station should 
be the same as the right channel 
bank station . 

This is the Upstream Bridge 212.675(Bridge-UP) 
Internal Section . 
Negative surcharge value of 
$negsurchrg$ occurs at this 
section. Use the suggestions 
from the Help section such that 
negative surcharge value will not 
be less than (-0 . 09) foot . 

The name of the stream is 
($streamname$) . 
The flow regime is subcritical or 
mixed flow. 
Starting water-surface elevations 
are computed from Known WSELs as 
the downstream boundary 
condition. 
Provide backup information on 
Known water-surface elevations or 
use same energy slope for all the 
profiles as the starting boundary 
condition and rerun the plan. 

The left overbank n-value of 
$nlob$ and the right overbank 
n-value of $nrob$ are less than 
or equal to the channel n-value 
of $nch$. 
Follow the procedure in (FHWA, 
1984) to compute the n-value for 
the natural floodplain and the 
channel. 
Or follow the procedure in (USGS, 
1977) to compute the n-value for 
urban development. 
Please submit supporting 
information on the evaluation of 
n-values . 

204.42; 204.53 204.61; 204.68 
204.78; 204.87 205.06; 205.15 
205.25; 205.75 206 . 32; 206.41 
206.51; 206.6; 206.7; 206.79; 
206.88; 206.97; 207.07; 207.16; 
207.27; 207.53; 207.62; 207.71; 
207 . 8; 207.9; 209.24; 209.69; 
210.07; 210.26; 210 . 46 



NT RS 02BDC 

NT RS 02BUC 

• NT TL 01S2 

NT TL 01S3 

NT TL 01S4 

• 

This is the Downstream Bridge 
Section (BRD) . The channel n 
value of $chldn$ for the 
downstream internal bridge 
opening section is equal to or 
larger than the channel n value 
of $chl2$ at Section 2. Usually, 
the channel "n" value of the 
bridge opening section represents 
the area below the bridge deck 
and is less than the channel "n" 
value of Section 2 . The "n" value 
for Section 2 represents the 
natural valley channel section 
roughness for the reach between 
Section 3 and Section 4. Please 
change the "n" value of the 
internal bridge opening section 
or provide supporting information 
for the use of the higher "n" 
value. 

This is the Upstream Bridge 
Section (BRU) . The channel n 
value of $chlup$ for the upstream 
internal bridge opening section 
is equal to or larger than the 
channel n value of $chl3$ at 
Section 3. Usually , the channel 
"n" value of the bridge opening 
section represents the area below 
the bridge deck and is less than 
the channel "n" value of Section 
3 . 
The "n" value for Section 3 
represents the natural valley 
channel section roughness for the 
reach between Section 3 and 
Section 4 . Please change the "n" 
value of the internal bridge 
opening section or provide 
supporting information for the 
use of a higher "n" value. 

209.535(Bridge-DN); 
211.525(Bridge-DN); 
213.255(Bridge-DN); 
213.745(Bridge-DN) 

209 . 535(Bridge-UP); 
211.525(Bridge-UP) 
212.675(Bridge-UP) 
213.255(Bridge-UP) 
213 . 745(Bridge-UP) 

This is Section2 of a hydraulic 207 . 48; 211.51; 212.67; 213 . 25; 
structure. The contraction and 213.74 
expansion loss coefficients are 
$cc$ and $ce$. They should be 
equal to 0.3 and 0.5, 
respectively, for typical 
structure sections according to 
page 5-8 of the HEC-RAS Hydraulic 
Reference Manual (HEC, 2010). 

This is Section3 of a hydraulic 
structure. The contraction and 
expansion loss coefficients are 
$cc$ and $ce$ . They should be 
equal to 0.3 and 0 . 5, 
respectively, for typical 
structure sections according to 
page 5-8 of the HEC-RAS Hydraulic 
Reference Manual (HEC, 2010) . 

This is Section 4 of a hydraulic 
structure. The contraction and 
expansion loss coefficients are 
$cc$ and $ce$. They should be 
equal to 0.3 and 0.5, 
respectively according to page 5-
8 of the HEC-RAS Hydraulic 
Reference Manual (HEC, 2010) .. 

207.49; 211.54; 212.68; 213.26; 
213.75 

207.53; 209 . 6; 211.64; 212.74; 
213.33; 213.85 



ST DT OlB 

• 

ST DT 02B 

ST DT 03 

ST GD 06 

ST IF 03S2L 

This is ($strucname$ ) . 'Upstream 
Dist' of $distup$ in "Bridge 
Width Table" is less than the 
height of the bridge opening of 
$height$. This indicates that 
Section 3 may not be placed at 
the foot of the road embankment 
or wing walls and may not 
represent the natural valley 
cross section . 
Section 3 should be relocated or 
provide a statement that it 
represents the natural valley 
cross section . 
The HEC-RAS geometry file may 
need to b e rec reated using a GIS 
program. 
Lengths at Sections 4, 3 and 2 
and 'Upstream Dist' should be 
ad-justed. 

This is ($s trucname$ ) . 
'Downstream Dist' of $distdn$ in 
'Bridge Width Table ' is less than 
the height of the bridge opening 
of $height$. This indicates 
tha t Section 2 may n ot b e place d 
at the foot of the road 
embankment or wing walls and may 
not represent the natural valley 
cross section. 
Section 2 should be relocated or 
provide a statement that it 
represents the natural valley 
cross section. 
A HEC-RAS geometry file may need 
to be recreated using a GIS 
program. 
Lengths at Sections 3 and 2 
should be adjusted. 

This is ($Structure$) section. 
The Contraction Length is longer 
than the Expansion Length. 
Section 4 channel distance of 
$Length Chnl4$ is longer than 
Section-2 channel distance of 
$Length Chnl2$. 
Section-4 and Section 1 should be 
relocated . 
The HEC-RAS geometry file may 
need to be recreated using a GIS 

loroqram. 

207. 4 85 (Bridge-UP) ; 
209.535 (Bridge-UP) 
211.525 (Bridge - UP ) 
213.255 (Bridge-UP ) 
213.745 (Bridge-UP) 

207 . 485(Bridge-DN); 
209.535(Bridge-DN); 
211.525(Bridge-DN); 
213.255(Bridge-DN); 
213.745(Bridge-DN) 

213.255(Bridge-UP); 
213.745(Bridge-UP) 

Left and/or right abutment 212.675(Bridge) 
station computed by the cHECk-RAS 
program is equal to zero. 
cHECk-RAS cannot evaluate this 
structure . 

This is Section 2. 207.48(Bridge) 
The selected profile is 
$profilename$. 
Weir flow occurs at 
( $strucname$ ) . 
However, the left ineffective 
flow elevation of $ineffelr$ at 
the left ineffective flow station 
$ineffstal$ is equal to or higher 
than the WSEL of $wsel2$. 
The ineffective flow elevation 
should be lower than the WSEL at 
Section 2. 



ST IF 03S3L 

ST IF 04S2R 

ST IF 04S3R 

ST IF 05S2L 

ST IF 05S2R 

ST IF 05S3L 

• 

This is Section 3. 
The se l ected profile is 
$profilename$. 
Weir flow occurs at 
($strucname$) . 
However, the left ineffective 
flow elevation of $ineffelr$ at 
the left ineffective flow station 
$ineffstal$ is equal to or higher 
than the WSEL of $wsel3$. The 
computed upstream LMnTpRd is 
$lmntprdu$. 
The ineffective flow elevation 
should be equal to or lower than 
the computed LMnTpRdU. 
It should also be lower than the 
WSEL at Section 3. 

207 .4 9(Bridge) 

This is Section 2. 207.48(Bridge) 
The selected profile is 
$profilename$ . 
Weir flow occurs at 
($strucname$) . 
However, the right ineffective 
flow elevation of $ineffell$ at 
the right ineffective flow 
sta tion $ineffstar$ is equal to 
or higher than the WSEL of 
$wsel2$. The upstream RMnTpRu is 
$rmntprdu$. The ineffective flow 
elevation should be lower than 
the WSEL at Section 2. 

This is Section 3. 207.49(Bridge) 
The selected profile is 
$profilename$. 
Weir flow occurs at 
($strucname$). 
However, the right ineffective 
flow elevation of $ineffell$ at 
the right ineffective flow 
station $ineffstar$ is equal to 
or higher than the WSEL of 
$wse l 3$. The computed upstream 
RMnTpRd is $rmntprdu$. The 
ineffective flow elevation should 
be equal to the computed 
RMnTpRdU . 

This is Section 2 of a hydraulic 211.51(Bridge); 212.67(Bridge) 
structure. 
The left ineffective flow station 
i s within the opening area of the 
structure . 
The left ineffective flow station 
of $ineffstal$ is greater than 
the downstream left abutment 
station of $abutstal$ at 
($strucname$) . The Left 
ineffective flow station should 
be adiusted. 

This is Section 2 of a hydraulic 211.51(Bridge) 
structure. 
The right ineffective flow 
station is within the opening 
area of the structure. 
The right ineffective flow 
station of $inef fstar$ is less 
than the upstream right abutment 
station of $abutstar$ at 
($strucname$). The Right 
ineffective flow station should 
be adiusted. 

This is Section 3 of a hydraulic 212.68(Bridge) 
structure. 
The left ineffective flow station 
is within the opening area of the 
structure. 
The left ineffective flow station 
of $ineffstal$ is greater than 
the upstream left abutment 
stat ion of $abutstal$ at 
($strucname$). The Left 
ineffective flow station should 
be adiusted. 



ST IF 05S3R 

ST IF 06S2L 

ST IF 06S2R 

ST IF 06S3L 

• 

This is Section 3 of a hydraulic 211.54(Bridge) 
structure. 
The right ineffective flow 
station is within the opening 
area of the structure. 
The right ineffective flow 
station of $ineffstar$ is less 
than the upstream right abutment 
station of $abutstar$ at 
($strucname$). The Right 
ineffective flow station should 
be ad-justed. 

This is Section 2. 211.5l(Bridge); 213.74(Bridge) 
The selected profile is 
$profilename$. 
Low or pressure flow occurs at 
($strucname$). 
The Dn Dist of $dndist$ at the 
structure is less than the 
opening height of $openheight$ of 
the structure. 
The cHECk-RAS computed left 
ineffective flow station of 
$compineffstal$ 
is less than the input left 
ineffective flow station of 
$ineffstal$. 
The le ft ineffective flow station 
shoul d be adjusted per the help 
instructions and 
the HEC-RAS manual. 

This is Section 2 . 211 . 5l(Bridge); 213.74(Bridge) 
The selected profile is 
$profi l ename$. 
Low or pressure flow occurs at 
($strucname$). 
The Dn Dist of $dndist$ at the 
structure is less than the 
opening height of $openheight$ of 
the structure. 
The cHECk-RAS computed right 
ineffective flow station of 
$compineffstar$ 
is greater than the input right 
ineffective f l ow station of 
$ineffstar$. 
The right ineffective flow 
station should be adjusted per 
the help instructions and 
the HEC-RAS manual. 

This is Section 3. 213.75(Bridge) 
The selected profile is 
$profilename$ . 
Low or pressure flow occurs at 
($strucname$). 
The Up Dist of $updist$ at the 
structure is less than the 
opening height of $openheight$ of 
the structure. 
The cHECk-RAS computed left 
ineffective flow station of 
$compineffstal$ 
is less than the input left 
ineffective flow station of 
$ineffstal$. 
The left ineffective flow station 
should be adjusted per the help 
instructions and 
the HEC-RAS manual . 



ST IF 06S3R 

ST IF 07SlL 

ST IF 07SlR 

• 
ST IF 07S4L 

ST IF 07S4R 

• 

This is Section 3. 211 . 54 (Bridge ) ; 213 . 75(Bridge ) 
The selected profile is 
$profilename$. 
Low or pressure flow occurs at 
($strucname$). 
The Up_Dist of $updist$ at the 
structure is less than the 
opening height of $openheight$ of 
the structure. 
The cHECk-RAS computed right 
ineffective flow station of 
$compineffstar$ 
is greater than the input right 
ineffective flow station of 
$ineffstar$. 
The right ineffective flow 
station should be adjusted per 
the help instructions and 
the HEC-RAS ma nual. 

This is Section 1. 
Left Ineffective flow option was 
conside red at this section . 
However, it should be a ful l y 
expanded cross section. 
Ineffective flow stations and 
elevations should be cleared from 
this section, unless the areas 
beyond the ineffective flow 
stations 
are not within the flow path of 
the stream. 
This message should be ignored if 
this section is Section 3 of the 
downstream structure . 

This is Section 1. 
Right Ineffective flow option was 
considered at this section . 
However, it should be a fully 
expanded cross sect ion. 
Ineffective flow stations and 
elevations should be cleared from 
this section, unless the areas 
beyond the ineffective flm1 
stations 
are not within the flow path of 
the stream. 
This message should be ignored if 
this section is Section 3 of the 
downstream structure. 

This is Section 4. 
Left Ineffective flow option was 
considered at this section . 
However, it should be a fully 
expanded cross section. 
Ineffective flow stations and 
elevations should be cleared from 
this section, unless the areas 
beyond the ineffective flow 
stations 
are not within the flow path of 
the stream. 
This message should be ignored if 
this section is Section 2 of the 
uostream structure. 

This is Section 4 . 
Right Ineffective flow option was 
considered at this section. 
However, it should be a fully 
expanded cross section. 
I neffective flow stations and 
e l evations should be cleared from 
this section, unl ess the areas 
beyond the ineffective flow 
stations 
are not within the flow path of 
the stream. 
This message should be ignored if 
this section is Section 2 of the 
uostream structure. 

2 07 .4 3(Bridge ) ; 209.42(Bridge); 
21 2 . 56 (Bridge); 213 . 2l(Bridge ) ; 
213.66 (Bridge) 

207.43(Bridge); 209 . 42(Bridge); 
212.56(Bridge); 213.2l(Bridge); 
213.66(Bridge) 

207 . 53(Bridge) ; 209.6(Bridge) ; 
212 . 74(Bridge); 213.33(Bridge); 
213.85(Bridge) 

207.53(Bridge); 209.6(Bridge); 
212.74(Bridge); 213.33(Bridge); 
213.85 (Bridge) 



XS CD 01 

• 
XS DC 01 

XS DT 01 

XS IF 03R 

XS SW OlDK 

• 

• 

Critical Depth occurs at 
$assignedname$ flood. Flow Code 
will be "C" . 
The Ineffective flow opt ion is 
used. The I neffect i ve Flow 
e l evation is equal to or higher 
than the Critical WSEL . Please 
investigate whether t his 
selection i s appropri ate . 

204.25; 207 . 07; 208 . 57 

Discharge decreases in the 205.4 ; 21 3.21 
downstream direction for 
$assignedname$ flood. 
There are no lateral structures. 
Documentation of hydrol ogic 
analysis is required or provide 
explanation. 

Both the right overbank distance 211.71; 211.99 
of $rob$ and the left overbank 
distance of $lob$ are longer than 
the channel distance of $chl$ 
Please review the creation of 
left overbank, channel and right 
overbank distances. 
The HEC-RAS geometry file may 
need to be recreated using a GIS 
program . Please resolve the 
differences among the distances. 

The Right Ineffective Flow 206.51 
Station is within the channel. 
The Right Ineffective Flow 
Station of $ineffstar$ is less 
than the RightBankSta of 
$bankstar$ . The Right Ineffective 
Flow Station or the RightBankSta 
should be adiusted. 

The name of the stream is 199.82 
$streamname$. 
The flow regime is subcritical or 
mixed flow . 
Start ing WSEL is computed from 
Known WSEL as the downstream 
boundary 
for $Assigned Name$ flood. 
Provide backup information on 
Known WSEL or use energy slope as 
the 
downstream boundary . 



• 

• 

• 



• 

• 

• 

Salt River CLOMR- Phoenix AZ 
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• HEC-RAS Plan · PrePrj River· 1 Reach· 1 

Reach River Sta Profile QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (It) (fVft) (fVs) (sq ft) (ft) 

1 214.14 PF#1 169000.00 1048.70 1075.50 1062.66 1077.01 0.000804 9.84 17180.80 1312.25 1 0.36 
1 214.14 PF#2 169000.00 1048.70 1075.51 1062.66 1077.01 0.000803 9.83 17184.70 726.86 1 0.36 

1 214.04 PF#1 169000.00 1048.80 1075.04 1062.64 1076.58 0.000846 9.95 16977.37 813.60 0.36 

1 214.04 PF#2 169000.00 1048.80 1075.05 1062.64 1076.59 0.000845 9.95 16981.74 733.89 0.36 

1 213.95 PF#1 169000.00 1049.30 1074.16 1063.67 1076.05 0.001218 11.04 15307.03 777.39 0.43 
1 213.95 PF#2 169000.00 1049.30 1074.16 1063.67 1076.05 0.001216 11 .04 15312.30 745.19 0.43 

1 213.85 PF#1 169000.00 1048.10 1071.66 1065.14 1075.08 0.002230 14.98 11764.97 1017.61 0.58 
1 213.85 PF#2 169000.00 1048.10 1071.66 1 1065.14 1075.09 0.002229 14.98 11769.17 702.59 0.58 

I 
1 213.75 PF#1 169000.00 1044.60 1071.97 1060.91 1073.93 0.000919 11 .25 15022.38 656.45 0.41 

1 213.75 PF#2 169000.00 1044 .60 1071 .98 1060.91 1073.94 0.000918 11 .25 15027.59 656.35 0.41 

1 213.745 Bridge 

1 213.74 PF#1 169000.00 1044.60 1071.66 1060.91 1073.68 0.000958 11.40 14818.54 654.76 0.42 

1 213.74 PF#2 169000.00 1044.60 1071.67 1060.91 1073.69 0.000957 11.40 14824.14 654.73 0.42 

1 213.66 PF#1 169000.00 1047.60 1069.25 ] 1063.62 1072.99 0 .002199 15.51 10896 .87 586 .13 0 .62 

1 213.66 PF#2 169000.00 1047.60 1069.27 1 1063.62 1073.00 0.002194 15.50 10906.54 565.99 0.62 

1 213.57 PF#1 169000.00 1046.70 1069.19 1063.09 1071.61 0.001831 12.49 13535.50 1275.07 0.55 

1 213.57 PF#2 169000.00 1046.70 1069.20 1 1063.09 1071 .62 0.001827 12.47 13548.50 852.16 0.55 

1 213.47 PF#1 169000.00 1045.80 1068.60 1 1061.42 1070.60 0.001694 11 .35 14886.18 1423.99 0.52 

1 213.47 PF#2 169000.00 1045.80 1068.62 1061.42 1070.62 0.001691 11 .34 14903.4 1 1023.12 0.52 

1 213.38 PF#1 169000.00 1045.40 1o68.6o I 1059.33 1069.81 0.000809 8.83 19139.19 1251 .70 0.37 

1 213.38 PF#2 169000.00 1045.40 1068.61 1059.33 1069.82 0.000810 8.82 19155.46 1101 .75 0.37 

1 213.33 PF#1 169000.00 1045.40 1068.57 1057.70 1069.53 0.000606 7.87 21480.53 1371.95 0.33 

1 213.33 PF#2 169000.00 1045.40 1068.58 1057.70 1069.54 0.000608 7.86 21496.88 1185.62 0.33 • I 
1 213.26 PF#1 169000.00 1040.40 1068.16 1 1055.61 1069.32 0.000568 8.67 19493.06 881.25 0.32 

1 213.26 PF#2 169000.00 1040.40 1068.17 ] 1055.61 1069.34 0.000567 8.66 19505.00 881.21 1 0.32 

I 
1 213.255 Bridge 

1 213.25 PF#1 169000.00 1040.40 1067.95 1055.61 1069.14 0.000585 8.75 19310.29 880.24 0.33 

1 213.25 PF#2 169000.00 1040.40 1067.96 1055.61 1069.15 0.000584 8.75 19322.64 880.24 0.33 

1 213.21 PF#1 166000.00 1044.90 1067.99 1055.88 1069.03 0.000510 8.17 20359.04 1540.81 0.31 

1 213.21 PF#2 166000.00 1044.90 1068.00 1055.88 1069.04 0.000528 8.17 20314.90 928.20 0.31 

1 213.11 PF#1 166000.00 1047.60 1067.16 1058.35 1068.63 0.000913 9.73 17066.4 1 927.80 0.40 

1 213.1 1 PF#2 166000.00 1047.60 1067.16 1058.35 1068.63 0.000912 9.72 17071.96 927.79 0.40 

1 213.03 PF#1 166000.00 1046.70 1066.57 1 1058.30 1068.17 0.001032 10.1 4 16391.46 965.60 0.42 
1 213.03 PF#2 166000.00 1046.70 1066.58 1058.30 1068.17 0.001031 10.13 16382.57 919.76 0.42 

1 212.93 PF#1 166000.00 1045.40 1065.48 1058.04 1067.55 0.001316 11.53 14401 .99 850.17 0.48 

1 212.93 PF#2 166000.00 1045.40 1065.49 1058.04 1067.55 0.001314 11.52 14408.72 798.99 0.48 

1 212.84 PF#1 166000.00 1043.10 1063.54 1057.57 1066.65 0.001930 14.1 4 11737.26 635.75 0.58 
1 212.84 PF#2 166000.00 1043.10 1063.56 1057.57 1066.66 0.001926 14.13 11744.94 635.75 0.58 

1 212.74 PF#1 166000.00 1041.60 1063.06 1055.53 1065.57 0.001465 12.71 13064.60 721.72 0.51 
1 212.74 PF#2 166000.00 1041.60 1063.08 1055.53 1065.58 0.001462 12.70 13073.93 676.59 0.51 

1 212.68 PF#1 166000.00 1036.90 1063.02 1052.69 1065.16 0.001030 11 .74 14139.83 629.02 1 0.44 
1 212.68 PF#2 166000.00 1036.90 1063.04 1 1052.69 1065.17 0.001028 11 .73 14148.58 629.03 0.44 

1 212.675 Bridge I 
I 

1 212.67 PF#1 166000.00 1036.90 1062.53 1052.69 1064.77 0.001102 12.00 13830.37 626.50 1 0.45 
1 212.67 PF#2 166000.00 1036.90 1062.54 1052.69 1064.77 0.001101 12.00 13834.12 626.51 0.45 

I 
1 212.56 PF#1 166000.00 1039.30 1056.88 1 1055.74 1063.23 0.004887 20.23 8207.45 521.49 0.90 
1 212.56 PF#2 166000.00 1039.30 1056.98 1055.74 1063.25 0.004781 20.09 8264.06 521.09 0.89 • 1 212.46 PF#1 166000.00 1037.20 1056.23 1052.77 1060.78 0.003034 17.1 1 9703.74 1555.15 0.72 

1 212.46 PF#2 166000.00 1037.20 1056.29 1052.77 1060.80 0.003114 17.05 9738.24 557.66 0.72 
I I 



• HEC RAS Plan· PrePrj River· 1 Reach· 1 (Continued) 

Reach River Sta Profile QTotat MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi 

(cis) (ft) (ft) (ft) (ft) (ft/ft) (fils) (sq ft) (ft) 

1 212.37 PF#1 166000.00 1036.60 1053.09 1051 .73 1058.81 0.004662 19.19 8648.72 573.57 1 0.87 

1 2 12.37 PF#2 166000.00 1036.60 1053.09 1051.73 1058.81 0.004657 19.19 8651.87 573.59 0.87 

1 212.27 PF#1 166000.00 1035.10 1050.67 1049.57 1056.35 0.005236 19.12 8681 .71 2800.97 0.89 

1 212.27 PF#2 166000.00 1035.10 1050.67 1049.57 1056.35 0 .005237 19.12 8681.12 605.47 0.89 

1 212.18 PF#1 166000.00 1030.80 1050.25 1045.89 1053.95 0.002692 15.42 10762.00 2340.53 0.66 

1 212.18 PF#2 166000.00 1030.80 1050.25 1045.89 1053.94 0.002692 15.43 10761.62 627.48 0.66 

1 212.08 PF#1 166000.00 1025.90 1050.04 1041.45 1052.67 0 .001415 13.00 12773.79 21 80.71 0.49 

1 212.08 PF#2 166000.00 1025.90 1050.05 1041.45 1052.67 0.001415 12.99 12774.66 589.61 0.49 

1 211 .99 PF#1 166000.00 1025.39 1048.55 1041 .17 1051.77 0.001822 14.40 11524.16 1310.27 0.55 

1 211 .99 PF#2 166000.00 1025.39 1048.55 1041 .17 1051.78 0.001822 14.40 11 525.23 549.11 0.55 

I 
1 211.89 PF#1 166000.00 1024.19 1047.93 1039.97 1050.85 0.001600 13.70 1211 3.28 564.71 1 0.52 

1 211 .89 PF#2 166000.00 1024.19 1047.93 1039.97 1050.85 0.001 600 13.70 1211 4.32 564.72 0.52 

1 211 .79 PF#1 166000.00 1023.64 1047.07 1039.27 1050.00 0.001620 13.72 12095.82 1185.33 0.52 

1 211.79 PF#2 166000.00 1023.64 1047.08 1039.27 1050.00 0.001619 13.72 12097.07 567.51 0.52 

1 211 .71 PF# 1 166000.00 1023.19 1046.34 1038.56 1049.27 0.001623 13.72 12101 .39 635.05 0.52 

1 211.71 PF#2 166000.00 1023.19 1046.35 1038.56 1049.27 0.001 622 13.72 12102.92 569.02 0.52 

1 211 .64 PF# 1 166000.00 1022.58 1045.45 1038.24 1048.58 0.001783 14.19 11700.25 828.77 0.55 

1 211 .64 PF#2 166000.00 1022.58 1045.46 1038.24 1048.58 0.001782 14.19 11701 .96 561.65 0.55 

1 211 .54 PF#1 166000.00 1021.90 1043.47 1038.07 1047.45 0.002293 15.99 10380.2 1 525.33 0.63 

1 211 .54 PF#2 166000.00 1021 .90 1043.48 1038.07 1047.45 0.002291 15.99 10382.84 525.34 0.63 

1 21 1.525 Bridge 

1 211.51 PF#1 166000.00 1021.80 1041 .77 1037.98 1046.46 0.002980 17.37 9557.39 520.99 0.71 

1 21 1.51 PF#2 166000.00 1021.80 1041 .78 1037.98 1046.46 0.002975 17.36 9562.67 521.02 0.71 

• 1 211.41 PF#1 166000.00 1018.30 104 1.28 1044 .73 0.001987 14.89 11147.43 565.09 0.59 

1 21 1.41 PF#2 166000.00 1018.30 1041 .30 1044.74 0.001984 14.88 11154.11 565.16 0.59 

1 211.31 PF# 1 166000.00 1020.80 1039.90 1037 .24 1043.44 0.003366 15.11 10988.09 819.03 0.73 

1 211.31 PF#2 166000.00 1020.80 1039.93 1037.24 1043.46 0.003343 15.07 11 012.49 819.24 0.72 

1 211.21 PF#1 166000.00 1021 .10 1039.00 1035.55 1041.62 0.002619 12.98 12792.40 987.74 0.64 

1 211.21 PF#2 166000.00 1021.10 1039.05 1035.55 1041 .64 0.002589 12.93 12838.46 987 .93 1 0.63 

1 211.12 PF# 1 166000.00 1015.70 1039.46 1029.88 1040.57 0 .000691 8.47 19593.40 1059.20 0.35 

1 211.12 PF#2 I 166000.00 1015.70 1039.50 1029.88 1040.61 0 .000686 8.45 19638.26 1059.34 0.35 

1 211.02 PF#1 166000.00 101 9.40 1037.87 1032.11 1039.96 0.001614 11.65 14595.42 1082.12 0.52 

1 211.02 PF#2 166000.00 1019.40 1037.86 1032. 11 1039.99 0.001636 11 .73 14253.05 945.86 0.52 

1 210.93 PF#1 166000.00 1018.70 1037.32 1034.18 1039.03 0.001711 11 .09 17850.32 2652.71 0.52 

1 210.93 PF#2 166000.00 1018.70 1037.34 1034.18 1039.04 0.001701 11.07 17892.91 2037.06 0.52 

1 210.83 PF#1 166000.00 1019.10 1036.08 1032.21 1038.08 0.001945 11 .75 16606.27 2245.35 0.55 

1 210.83 PF#2 166000.00 1019.10 1036.08 1032.20 1038.09 0.001949 11 .76 16550.71 2196.33 0.56 

1 210.74 PF#1 166000.00 1018.20 1035.65 1029.79 1037.15 0.001241 10.08 17706.73 1394.30 0.45 

1 210.74 PF#2 166000.00 1018.20 1035.66 1029.79 1037.16 0.001236 10.07 17730.05 1394.43 0.45 

I 
1 210.64 PF#1 166000.00 1017.70 1035.03 1029.03 1036.51 0.001265 9.99 18879.26 2977.70 0.45 
1 210.64 PF#2 166000.00 1017.70 1035.05 1029.03 1036.53 0.001258 9.97 18930.0 1 2362.22 1 0.45 

I I 
1 210.55 PF#1 166000.00 1018.00 1034.00 1028.55 1035.76 0.001590 10.64 15683.73 1809.09 0.50 

1 210.55 PF#2 166000.00 1018.00 1034.02 1028.55 1035.78 0.001582 10.62 15658.21 1401.75 0.50 

1 210.46 PF#1 166000.00 1016.30 1034.53 1025.05 1035.02 0.000443 5.63 29458.93 2040.48 0.25 

1 210.46 PF#2 166000.00 1016.30 1034.55 1025.05 1035.04 0.000447 5.63 29495.45 1881.55 0.25 

I 
1 210.36 PF#1 166000.00 1017.40 1033.85 1027.55 1034.67 0.000894 7.24 22914.04 1900.01 0.37 

1 210.36 PF#2 166000.00 1017.40 1033.87 1027.55 1034.69 0.000889 7.23 22952.31 1900.09 0.37 

• 1 210.26 PF#1 166000.00 1016.90 1033.53 1026.47 1034.23 0.000770 6.68 24846.37 1932.32 0.33 

1 210.26 PF#2 I 166000.00 1016.90 1033.56 1026.47 1034.25 0.000766 6.67 24889.07 1932.44 0.33 

I I I 
1 210.17 PF#1 I 166000.00 1014.70 1032.78 1027.95 1033.71 0.001212 7.77 21 357.62 2172.37 1 0.42 



• HEC RAS Plan· PrePrj River· 1 Reach· 1 (Continued) 

Reach River Sta Profile QTolal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (tuft) (!Us) (sq ft) (ft) 

1 210.17 PF#2 166000.00 1014.70 1032.80 1 1027.95 1033.74 0.001203 7.75 21412.63 1968.14 0.41 

I 
1 210.07 PF#1 166000.00 1009.00 1032.65 1024.08 1033.20 0.000560 5.87 28476.46 2455.5o I 0.26 
1 210.07 PF#2 166000.00 1009.00 1032.67 1023.80 1033.22 0.000583 5.99 28155.72 2015.00 1 0.27 

I 
1 209.98 PF#1 166000.00 999.33 1032.58 1020.16 1032.98 0.000253 5.36 33591.25 1907.28 0.21 
1 209.98 PF#2 166000.00 999.33 1032.57 1019.84 1032.99 0.000264 5.48 32703.40 1833.89 0.22 

1 209.88 PF#1 166000.00 997 .69 1032.30 1018.95 1032.83 0.000280 6.22 29912.03 1598.70 0.23 
1 209.88 PF#2 166000.00 997 .69 1032.31 1018.95 1032.85 0 .000283 6.25 29718.88 1572.44 0.23 

1 209.79 PF#1 166000.00 1002.93 1032.25 1018.56 1032.66 0.000264 5.58 32664.73 2127.00 0.22 
1 209.79 PF#2 166000.00 1002.93 1032.25 1018.56 1032.68 0.000267 5.61 32462.59 1764.36 1 0.22 

1 209.69 PF#1 166000.00 1004.31 1031.55 1021.24 1032.41 0.000717 7.09 22376.16 1864.95 0.34 

1 209.69 PF#2 166000.00 1004.31 1031.55 1021 .24 1032.42 0.000721 7.11 22238.57 1409.29 0.34 

I 
1 209.60 PF#1 166000.00 1004.15 1030.45 1024.57 1031.81 0.001456 9.48 17877.49 2237.97 1 0.48 
1 209.60 PF#2 166000.00 1004.15 1030.45 1024.59 1031.82 0.001467 9.51 17875.76 1583.08 1 0.49 

I 
1 209.54 PF# 1 166000.00 1004 .27 1030.22 1021.90 1031.46 0 .000859 8 .94 18578.12 1096.44 0.38 
1 209.54 PF#2 166000.00 1004.27 1030.22 1021.90 1031 .46 0.000858 8.93 18583.07 1096.45 0.38 

1 209.535 Bridge 

1 209.53 PF#1 166000.00 1004.27 1029.88 1021 .90 1031 .17 0.000917 9.12 18206.70 1095.63 0.39 

1 209.53 PF#2 166000.00 1004.27 1029.89 1021.90 1031.18 0.000917 9.11 18212.18 1095.66 1 0.39 

1 209.42 PF#1 166000.00 998.44 1028.88 1023.49 1030.40 0.001432 9.87 16825.82 1341.42 0.48 
1 209.42 PF#2 166000.00 998.44 1028.89 1023.49 1030.40 0.001430 9.86 16834.28 1258.70 0.48 

1 209.33 PF#1 166000.00 993.71 1028.74 1019.30 1029.68 0.000900 7.81 21284.99 1846.3o I 0.38 

1 209.33 PF#2 166000.00 993.71 1028.74 1019.30 1029.69 0.000898 7.80 21271.72 1587.64 0.38 

• 1 209.24 PF#1 166000.00 1003.00 1027.66 1023.98 1029.02 0.001727 7.87 18342.27 3253.82 0.49 

1 209.24 PF#2 166000.00 1003.00 1027.66 1023.97 1029.02 0.001733 7.96 18240.73 1837.89 0.49 

1 209.14 PF#1 166000.00 1002.87 1026.70 1023.37 1028.02 0.002091 8.19 18285.82 2920.82 0.52 

1 209.14 PF#2 166000.00 1002.87 1026.70 1023.39 1028.02 0.002095 8.30 18193.59 2015.26 0.52 

I 
1 209.04 PF#1 166000.00 1007.02 1026.13 1021.52 1027.00 0.001480 7.61 22158.26 2879.85 0.45 

1 209.04 PF#2 166000.00 1007.02 1026.13 1021.52 1027.00 0.001472 7.67 22144.93 2229.48 0.44 

1 208.95 PF#1 166000.00 997.33 1025.58 1018.20 1026.45 0.000834 7.48 22428.03 2457.28 0.36 
1 208.95 PF#2 166000.00 997.33 1025.59 1018.20 1026.45 0.000833 7.47 22427.83 1796.50 0.36 

1 208.85 PF#1 166000.00 998.88 1024.64 1020.18 1025.84 0.001533 8.85 19077.56 2503.80 0.47 

1 208.85 PF#2 166000.00 998.88 1024.64 1020.18 1025.85 0.001530 8.84 19088.28 1908.84 0.47 

1 208.75 PF#1 166000.00 1000.44 1024.13 1017.95 1025.18 0.001099 8.25 20164.69 2367.21 0.43 
1 208.75 PF#2 166000.00 1000.44 1024.13 1017.95 1025.19 0.001097 8.24 20138.36 1732.32 0.43 

1 208.67 PF#1 166000.00 1003.03 1022.72 1019.09 1024.33 0.001934 10.26 16624.84 2041.05 0.54 
1 208.67 PF#2 166000.00 1003.03 1022.74 1019.09 1024.33 0.001927 10.25 16642.84 161 2.41 0.54 

1 208.57 PF#1 166000.00 1002.61 1020.24 1018.75 1023.00 0.004009 13.35 12466.15 1408.38 0.77 
1 208.57 PF#2 166000.00 1002.61 1020.26 1018.75 1023.02 0.003991 13.33 12454.02 1338.18 0.77 

1 208.48 PF# 1 166000.00 998.70 1019.72 1016.90 1020.98 0.002203 9.01 18422.12 2180 .58 0.55 
1 208.48 PF#2 166000.00 998.70 1019.761 1016.90 1021 .01 0.002170 8.97 18507.30 2180.73 0.54 

I 
1 208.39 PF#1 166000.00 998.71 1018.82 1015.82 1020.02 0.002140 8.79 18883.54 2250.69 0.53 
1 208.39 PF#2 166000.00 998.71 1018.88 1 1015.82 1020.06 0.002091 8.73 19021.24 2250.88 0.53 

1 208.29 PF#1 166000.00 1002.85 1017.69 1 1014.81 1018.90 0.002223 8.84 18779.90 2317.98 0.55 
1 208.29 PF#2 166000.00 1002.85 1017.80 1 1014.81 1018.98 0.002120 8.71 19050.08 2318.35 1 0.53 

1 208.19 PF# 1 166000.00 1001.01 1016.79 1013.53 1017.78 0.001820 7.99 20773.45 2551.03 0.49 
1 208.19 PF#2 166000.00 1001 .01 1016.97 1013.53 1017.92 0.001707 7.82 21234.29 2569.70 0.48 

1 208.10 PF#1 166000.00 999.34 1015.84 1012.70 1016.86 0.001770 8.40 21147.31 2881.28 0.50 

• 1 208.10 PF#2 166000.00 999.34 1016.14 1 1012.70 1017.08 0.001567 8.07 21987.09 2828.05 0.47 

I 
1 207.99 PF#1 166000.00 996.98 1014.47 1 1012.00 1015.86 0.002225 9.93 18378.98 2515.81 1 0.56 
1 207.99 PF#2 166000.00 996.98 1014.96 1011.99 1016.22 0.001888 9.43 19331.60 2625.91 0.52 



• HEC RAS Plan· PrePrj River· 1 Reach· 1 (Continued) 

Reach RiverSta Profile QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (tuft) (Ws) (sq ft) (ft) 

1 207.90 PF# 1 166000.00 991.51 101 3.80 1010.85 1014.78 0.001712 8.45 21576.79 2939.43 0.49 

1 207.90 PF#2 166000.00 991.51 1014.50 1010.85 1015.31 0.001298 7.72 23691.96 3027.09 0.43 

1 207.80 PF#1 166000.00 992.47 1012.20 1009.50 1013.72 0.001991 10.67 18139.69 2392.33 0.55 

1 207.80 PF#2 166000.00 992.47 1012.87 1009.36 1014.41 0.001831 10.57 17859.34 2093.65 0.53 

1 207.71 PF#1 166000.00 992.51 1010.85 1008.26 1012.65 0.002160 11 .50 16829.93 2123.01 0.58 

1 207.71 PF#2 166000.00 992.51 1011 .35 1008.53 1013.36 0.002192 11 .87 15809.92 1893.38 0.59 

1 207.62 PF#1 166000.00 990.12 1010.08 1007.03 1011.66 0.001607 11 .08 17810.53 1910.23 0.51 

1 207.62 PF#2 166000.00 990.12 1010.13 1007.20 1012.30 0.002037 12.51 15031.07 1445.04 0.58 

1 207.49 PF#1 I 166000.00 984.35 1009.47 1005.22 1010.82 0.001637 9.34 17780.93 2019.02 1 0.49 

1 207.49 PF#2 166000.00 984.35 1009.99 1005.22 1011.22 0.001409 8.92 18613.58 1662.02 0.46 

1 207.485 Bridge 

1 207.48 PF#1 166000.00 984 .35 1008.38 1005.22 1010.05 0.002291 10.34 16048.44 1589.81 0.57 

1 207.48 PF#2 166000.00 984 .35 1009.15 1005.22 1010.59 0.001802 9.61 17270.43 1595.23 0.51 

1 207.43 PF#1 166000.00 983.56 1007.86 1004.49 1009.50 0.002218 10.29 16190.36 1661 .32 0.56 

1 207.43 PF#2 166000.00 983.56 1008.76 1004.49 1010.15 0.001689 9.47 17531 .08 1569.25 0.50 

1 207.34 PF#1 166000.00 983.49 1007.56 1000.99 1008.62 0.000950 8.28 20214.86 1590.24 0.39 

1 207.34 PF#2 166000.00 983.49 1008.50 1000.97 1009.46 0.000787 7.83 21 192.27 1422.38 0.36 

1 207.27 PF#1 166000.00 982.68 1007.15 997.48 1008.22 0.000665 8.35 20670.33 1456.46 0.34 

1 207.27 PF#2 166000.00 982 .68 1008.10 997.48 1009.11 0.000584 8.06 20594 .82 1047.97 0.32 

1 207.16 PF#1 166000.00 969.66 1007.51 986.51 1007.86 0.000127 4.91 37553.66 2625.42 0.16 

1 207.16 PF#2 166000.00 969.66 1008.40 986.51 1008.78 0.000126 4.98 33336.06 1107.07 0.16 

1 207.07 PF#1 166000.00 992 .80 1004.30 1004.30 1007.37 0.005291 15.06 12691.58 2119.64 0.86 • 1 207.07 PF#2 166000.00 992.80 1004.74 1004.74 1008.25 0.005421 15.68 11729.38 171 0.76 0.88 

1 206.97 PF#1 I 166000.00 981.70 1003.73 1 995.22 1004.80 0.000773 8.53 21352.72 2153.02 0.36 

1 206.97 PF#2 166000.00 981.70 1004.63 995.22 1005.77 0.000760 8.62 19950.61 1567.65 0.36 

1 206.88 PF#1 166000.00 981.80 1003.59 993.27 1004.4 1 0.000528 7.55 24354.63 2551.42 0.31 

1 206.88 PF#2 166000.00 981.80 1004.48 993.27 1005.39 0.000533 7.71 22622.40 1800.87 0.31 

1 206.79 PF# 1 166000.00 981.80 1003.43 992.85 1004 .13 0.000488 6.93 26343.92 3026.52 0.29 

1 206.79 PF#2 166000.00 981.80 1004.34 992.85 1005.10 0.000478 7.08 24760.10 1934.31 0.29 

1 206.7 PF#1 166000.00 981.80 1003.32 994.04 1003.85 0 .000441 6.03 29831.77 3518.68 0.27 

1 206.7 PF#2 166000.00 981.80 1004.25 994.03 1004.82 0.000429 6.14 27986.51 2093.13 0.27 

1 206.6 PF# 1 166000.00 981.80 1002.90 996 .86 1003.56 0.000710 6.91 26877.21 3305.80 0.33 

1 206.6 PF#2 166000.00 981.80 1003.79 996.68 1004.54 0.000695 7.14 24927.56 2185.35 0.33 

1 206.51 PF#1 166000.00 981.80 1002.02 998.52 1003.04 0.001348 8.99 22111 .07 4076.34 0.45 

1 206.51 PF#2 I 166000.00 981.80 1002.84 999.19 1004.02 0.001341 9.36 20116.29 2060.75 0.46 

I 
1 206.41 PF# 1 I 166000.00 982.50 1001.41 997.88 1002.32 0.001436 8.71 23370.94 3862 .05 0.46 

1 206.41 PF#2 I 166000.00 982.50 1002.21 998.36 1003.30 0.0014 35 9.12 20569.79 2190.50 0.47 

1 206.32 PF#1 166000.00 982.80 1000.76 997.04 1001.56 0.001495 8.05 24553.57 3961.10 0.46 
1 206.32 PF#2 166000.00 982.80 1001 .56 997.90 1002.55 0.001498 8.50 21191 .37 2377.93 0.47 

1 206.22 PF#1 166000.00 983.00 999.83 996.53 1000.70 0.001855 8.54 24922.29 3819.75 0.52 

1 206.22 PF#2 I 166000.00 983.00 1000.69 996.71 1001.72 0.001734 8.70 21235.98 2441.76 0.51 

1 206.13 PF#1 166000.00 984.60 998.84 999.71 0.002097 8.44 24241 .50 3610.69 0.52 

1 206.13 PF#2 166000.00 984.60 999.43 1000.65 0.002540 1 9.44 19323.64 2386.31 0.57 

I I 
1 206.03 PF#1 166000.00 984 .50 997.19 995.40 998.47 0.002920 10.04 20468.71 3627.33 0.61 

1 206.03 PF#2 166000.00 984.50 997.37 1 995.4 1 999.15 0.003548 11.22 16111.43 2131.13 0.67 

1 205.94 PF#1 166000.00 981.00 996.28 992.36 997.17 0.001782 8.09 23804.66 3972.87 1 0.48 

1 205.94 PF#2 166000.00 981.00 996.85 992.30 997.71 0.001 519 7.77 22932.47 2567.00 0.45 • 1 205.84 PF#1 166000.00 979.50 995.78 1 991.10 996.43 0.001006 6.80 27802.52 3933.88 1 0.38 

1 205.84 PF#2 166000.00 979.50 996.39 1 991.10 997.06 0.000928 1 6.78 25656.61 2435.70 0.36 

I I 



• HEC RAS Plan· PrePrj River· 1 Reach· 1 (Continued) 

Reach River Sta Profile QTotat MinCh El W.S. Elev Cri!W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

I (cfs) (ft) (ft) (ft) (ft) (ft/ft) (fils) (sq ft) (ft) 

1 205.75 PF# 1 166000.00 973.90 995.10 989.59 995.78 0.001766 6.71 25677.88 3323.88 0.37 

1 205.75 PF#2 I 166000.00 973.90 995.83 989.59 996.48 0.001497 6.46 25689.01 2402.30 0.35 

1 205.62 PF#1 166000.00 976.00 994.55 988.70 995.07 0.000680 5.99 30115.93 4036.33 0.31 

1 205.62 PF#2 166000.00 976.00 995.25 988.65 995.85 0.000671 6.18 26877.98 2234.10 0.31 

1 205.52 PF# 1 166000.00 975.90 994.29 987.07 994 .75 0.000496 5.67 33142.45 4244.90 1 0.28 

1 205.52 PF#2 166000.00 975.90 994.95 987.28 995.53 0.000543 6.12 27120.82 2019.90 0.29 

1 205.43 PF#1 166000.00 976.10 994.00 986.93 994.50 0.000544 6.04 31497.31 3841.70 0.29 

1 205.43 PF#2 166000.00 976. 10 994.53 986.96 995.24 0.000647 6.76 24572.11 1842.36 0.33 

1 205.4 PF# 1 I 164000.00 975.50 993.99 984.67 994 .40 0.000362 5.41 35918.61 4097.72 0.24 

1 205.4 PF#2 164000.00 975.50 994.56 984.67 995.10 0.000413 5.90 27793.06 1747.80 0.26 

1 205.34 PF# 1 164000.00 975.57 993.64 986.68 994 .20 0.001005 6.45 29523.90 7348.98 0.30 

1 205.34 PF#2 164000.00 975.57 993.98 986.65 994.85 0.001336 7.53 22084 .25 1562.96 0.35 

I 
1 205.25 PF#1 164000.00 973.40 993.26 985.25 993.82 0.000623 6.64 30541 .15 4512.59 0.28 

1 205.25 PF#2 164000.00 973.40 993.49 985.17 994.34 0.000817 7.64 22667.86 1482.30 0.32 

1 205.15 PF#1 164000.00 973.10 991.76 987 .66 993.21 0.002039 10.40 19448.92 3049.25 0.49 

1 205.15 PF#2 I 164000.00 973.10 992.25 987.65 993.69 0.001819 10.06 17454.25 1445.00 0.47 

1 205.06 PF#1 164000.00 970.50 990.85 984.95 992.22 0.001875 9.62 18539.62 2210.65 0.47 

1 205.06 PF#2 164000.00 970.50 991.36 984.95 992.79 0.001795 9.65 17327.95 1435.30 0.46 

1 204.97 PF#1 164000.00 973.30 990.56 984.97 991.30 0.001134 7.35 24818.88 3736.08 0.36 

1 204.97 PF#2 164000.00 973.30 990.76 985.05 991.87 0.001485 8.49 19456.31 1516.30 0.42 

I 
1 204.87 PF# 1 164000.00 968.10 990.19 982.95 990.80 0.000767 6.60 27860.69 3635.74 0.31 

1 204.87 PF#2 164000.00 968.10 990.36 982.85 991.20 0.000942 7.37 22408.61 1542.20 0.34 

1 204.78 PF# 1 164000.00 967.60 990.01 980 .93 990.45 0.000477 5.68 31874.74 4837.51 0.25 

1 204.78 PF#2 164000.00 967.60 990. 13 980.78 990.77 0.000611 6.47 25927.76 1620.43 0.28 

I 
1 204.68 PF# 1 164000.00 971.40 989.36 982.91 990.10 0.000903 7.28 24862.56 3375.81 0.33 

1 204.68 PF#2 164000.00 971.40 989.32 982.81 990.31 0.001151 8.21 20999.24 1586.28 0.38 

1 204.61 PF#1 164000.00 972.60 988.59 983 .53 989.64 0.001360 8.79 20900.84 7282.60 0.41 

1 204.61 PF#2 164000.00 972.60 988.62 983.47 989.78 0.001462 9. 12 19540.62 1602.90 0.42 

1 204.53 PF#1 164000.00 972.70 987.68 982.99 988.93 0.001814 9.22 18844.19 4061.16 0.46 

1 204.53 PF#2 164000.00 972.70 987.68 982.93 989.02 0 .001920 9.48 18003.71 1610.90 0.47 

I 
1 204.42 PF#1 164000.00 971.40 986.40 982.76 987.76 0.002432 9.40 1771 5.45 2778.70 1 0.51 

1 204.42 PF#2 164000.00 971.40 986.38 982.73 987.80 0.002533 9.58 17125.44 1653.57 0.52 

1 204.34 PF#1 164000.00 969.30 985.28 981.46 986.65 0.002470 9.39 17462.96 2452.20 0.52 

1 204.34 PF#2 164000.00 969.30 985.29 981.46 986.65 0.002472 9.39 17473.86 1701.98 0.52 

1 204.25 PF#1 164000.00 969.22 980.90 980.90 984.46 0.007742 15.13 10836.44 1993.93 1.00 

1 204.25 PF#2 164000.00 969.22 980.90 980.90 984.46 0.007774 15.15 10825.70 1517.10 1.00 

1 204.15 PF#1 164000.00 966.00 981 .17 975.82 982.09 0.001058 7.72 21240.53 2149.48 0.40 

1 204.15 PF#2 164000.00 966.00 981 .18 975.82 982.11 0.001059 7.71 21274.74 1831.89 0.40 

1 204.05 PF#1 164000.00 965.00 980.27 976.80 981.39 0.001759 8.49 19320.24 2116.76 0.50 

1 204.05 PF#2 164000.00 965.00 980.29 976.80 981.41 0.001744 8.47 19370.37 2116.76 1 0.49 

I 
1 203.96 PF# 1 164000.00 964 .10 977.71 976.71 979.86 0.005220 11.77 13938.52 2225.52 1 0.80 

1 203.96 PF#2 164000.00 964 .1 0 977.98 976.71 979.97 0.004601 11.33 14478.25 2050.76 0.75 

1 203.86 PF#1 164000.00 962.30 977.81 971.84 978.53 0.000902 6.82 24032.60 2201.58 0.36 

1 203.86 PF#2 164000.00 962.30 978.06 971.84 978.75 0.000838 6.67 24588.96 2191 .78 0.35 

I 
1 203.77 PF#1 164000.00 963.30 977.43 971.58 978.06 0.000873 6.37 25746.08 2518.55 0.35 

1 203.77 PF#2 I 164000.00 963.30 977.72 971 .58 978.32 0.000799 6. 19 26474.14 2511.27 0.34 

1 203.67 PF#1 164000.00 962.30 976.93 971.59 977.61 0.000940 6.66 25645.87 3648.91 0.37 

1 203.67 PF#2 164000.00 962.30 977.23 971.59 977.89 0.000885 6.58 25408.07 2567.43 0.36 • I 
1 203.58 PF#1 I 164000.00 962.10 976.47 971.52 977 .14 0.000946 6.64 25339.94 4630.93 0.37 

1 203.58 PF#2 I 164000.00 962.10 976.81 971.52 977.46 0.000858 6.46 25597.97 2676.39 1 0.36 

I I I 



HEC-RAS Plan· PrePrj River · 1 Reach· 1 (Continued} 

Reach River Sta Profile QTotal MinCh El W.S. Elev I Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 
(cfs) (ft) (ft) (ft) (ft) (fVft) (fVs) (sq ft) (ft) 

1 203.48 PF#1 164000.00 962.20 975.92 1 972.02 976.58 0.001248 6.66 25617.87 4863.76 0.41 
1 203.48 PF#2 164000.00 962.20 976.25 1 971 .97 976.94 0.001196 6.68 24567.98 2911 .71 0.40 

1 203.39 PF#1 164000.00 959.90 975.23 971.15 975.93 0.001331 6.81 24862.22 4207.73 0.42 
1 203.39 PF#2 164000.00 959.90 975.62 971 .13 976.32 0.001254 6.69 24520.14 2930.05 0.41 

1 203.29 PF#1 164000.00 960.70 974.46 970.77 975.20 0.001572 6.98 24301 .95 4967.75 0.45 
1 203.29 PF#2 164000.00 960.70 974.88 970.71 975.63 0.001478 6.94 23633.34 3009.26 1 0.44 

I 
1 203.19 PF#1 164000.00 956.70 973.59 970.04 974 .28 0.001787 6.81 25046.42 3491.37 0.42 
1 203.19 PF#2 164000.00 956.70 973.95 970.04 974 .74 0.001849 7.13 23041.4 6 2689.14 0.43 

1 203.09 PF#1 164000.00 958.70 972.42 969.20 973.25 0.002112 7.51 23337.60 3213.89 0.46 
1 203.09 PF#2 164000.00 958.70 972.75 968.97 973.69 0.002162 7.79 21163.71 2475.85 0.46 

1 202.99 PF#1 164000.00 959.20 971 .50 967.56 972.24 0.001726 7.08 24615.47 3260.60 0.42 
1 202.99 PF#2 164000.00 959.20 971 .87 967.53 972.66 0.001673 7.15 22949.42 2457.50 0.41 

1 202.9 PF#1 164000.00 956.50 970.92 966.33 971.52 0.001285 6.37 27288.47 3419.52 0.36 
1 202.9 PF#2 164000.00 956.50 971.28 966.26 971 .95 0.001315 6.59 24881 .82 2511 .71 0.37 

1 202.8 PF#1 164000.00 956.40 970.32 965.60 970.84 0.001157 5.94 29050.37 3577.40 0.34 

1 202.8 PF#2 164000.00 956.40 970.64 965.52 971.25 0.001223 6.25 26258.33 2620.78 0.35 

1 202.69 PF#1 164000.00 953.70 969.50 965.26 970.12 0.0014 16 6.45 270 11 .89 3716.99 0.37 
1 202.69 PF#2 164000.00 953.70 969.79 965.27 970.49 0.001483 6.73 24379.74 2553.41 0.38 

1 202.59 PF#1 164000.00 953 .70 968.55 964.73 969.23 0.001710 6.76 25201.60 3795.66 0.40 
1 202.59 PF#2 164000.00 953.70 968.77 964.70 969.56 0.001832 7.10 23099.99 2606.65 0.42 

1 202.48 PF#1 164000.00 952.50 967.66 963.72 968.30 0.001617 6.64 26503.22 3830.22 0.40 
1 202.48 PF#2 164000.00 952.50 967.77 963.79 968.54 0.001788 7.04 23415.41 2826.15 0.42 

1 202.37 PF#1 164000.00 954.60 966.79 962.99 967.38 0.001487 6.30 27726.06 4026.46 0.39 
1 202.37 PF#2 164000.00 954.60 966.82 1 963.06 967 .52 0.001673 6.70 24843.26 3165.40 0.41 

I 
1 202.29 PF#1 164000.00 955.50 966.51 1 961.30 966.88 0.000809 4.90 34227.57 4327.50 0.29 

1 202.29 PF#2 164000.00 955.50 966.59 961.30 966.97 0.000812 4.93 33283.39 3605.60 0.29 

1 202.18 PF#1 164000.00 950.00 965.70 961.75 966.23 0.001545 5.88 28639.46 4356.15 0.38 
1 202.18 PF#2 164000.00 950.00 965.77 961.75 966.31 0.001559 5.94 27619.54 3692 .06 0.38 

1 202.09 PF#1 164000.00 950.00 964.09 961.98 965.01 0.003848 7.74 21595.00 4052.07 0.57 
1 202.09 PF#2 164000.00 950.00 964.16 961.95 965.09 0.003803 7.75 211 63.17 3682.20 0.57 

1 201.99 PF#1 164000.00 948.70 963.29 958.65 963.87 0.001252 6.13 27234.37 5331.53 0.38 
1 201.99 PF#2 164000.00 948.70 963.38 1 958.65 963.96 0.001241 6.12 268 11 .01 3219.77 1 0.37 

1 201.9 PF#1 164000.00 947.20 962.94 957.27 963.35 0.000785 5.15 31873.93 5241.60 0.31 

1 201.9 PF#2 164000.00 947.20 963.051 957.27 963.45 0.000756 5.08 32284.29 3830.97 0.31 

I 
1 20 1.81 PF#1 164000.00 946.00 962.64 955.84 962.99 0.000619 4.79 34252.18 5916.63 0.28 
1 201.81 PF#2 164000.00 946.00 962.75 955.84 963.10 0.000597 4.73 34684.21 3650.46 0.27 

1 201.71 PF#1 164000.00 946.00 961.87 958.20 962.46 0.001825 6.22 26658.36 8308.26 0.40 
1 201.71 PF#2 164000.00 946.00 961 .98 1 958.20 962.58 0.001807 6.24 26277.08 3415.69 1 0.40 

I 
1 201.62 PF#1 164000.00 945.60 961.15 1 956.72 961.66 0.001385 5.78 28773.37 7614.80 0.35 
1 201.62 PF#2 164000.00 945.60 961 .281 956.72 961.80 0.001343 5.74 28552.42 3241.81 0.34 

I 
1 201.52 PF#1 164000.00 940.90 960.41 1 955.39 960.87 0.001854 5.50 30263.04 8984.51 0.33 
1 201.52 PF#2 164000.00 940.90 960.53 955.39 961 .02 0.001898 5.61 29242.41 3382.85 1 0.34 

1 201.43 PF#1 164000.00 941 .30 959.46 1 954.87 960.01 0.001619 5.99 27972.05 6527.26 0.37 
1 201.43 PF#2 164000.00 941.30 959.60 1 954.87 960.15 0.001604 6.00 27333.81 3288.24 0.37 

1 201.33 PF# 1 164000.00 943.00 958.44 1 954.88 959.06 0.002023 6.40 26135.38 5745.33 0.41 
1 201.33 PF#2 164000.00 943.00 958.60 954.88 959.23 0.001959 6.36 25785.53 3307 .45 0.40 

1 201.24 PF#1 164000.00 943.00 957.47 953.61 958.06 0.001852 6.23 26885.37 6935. 19 1 0.40 
1 201.24 PF#2 164000.00 943.00 957.66 953.61 958.26 0.001790 6.21 26420.07 3500.08 0.40 • 1 201.14 PF# 1 164000.00 940.40 956.91 952.08 957.32 0.001090 5.20 32069.63 8631.40 0.31 

1 201.14 PF#2 164000.00 940.40 957.15 952.08 957.55 0.001017 5.10 32150.13 3680.58 0.30 

I 



HEC RAS Plan· PrePrj River· 1 Reach· 1 (Continued) 

Reach River Sta Profile QTotat Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (fils) (sq ft) (ft) 

1 201.05 PF#1 164000.00 941.50 956.49 950.99 956.80 0 .000974 4.50 37110.74 9249.99 0.26 

1 201.05 PF#2 164000.00 941.50 956.74 950.99 957.06 0.000928 4.48 36618.90 3898.52 0.26 

1 200.95 PF#1 164000.00 939.80 956.09 949.86 956.38 0.000668 4.33 39057.77 10045.40 0.25 

1 200.95 PF#2 164000.00 939.80 956.38 949.86 956.66 0.000629 4.27 38407.73 4001.09 0.24 

I 
1 200.86 PF#1 I 164000.00 938.50 955.63 949.69 955.94 0.001346 4.48 37607.95 11080.61 0.27 

1 200.86 PF#2 164000.00 938.50 955.94 949.69 956.24 0.001276 4.46 36762.91 4032.00 0.26 

1 200.77 PF#1 164000.00 936.90 955.02 949.21 955.35 0.000950 4.62 36841.44 11450.00 0.28 

1 200.77 PF#2 164000.00 936.90 955.38 949.21 955.70 0.000875 4.52 36283.61 4122.20 0.27 

1 200.67 PF#1 164000.00 939.80 954.42 948.98 954.80 0.001288 4.96 33785.32 10368.40 0.30 

1 200.67 PF#2 I 164000.00 939.80 954.84 948.98 955.20 0.001158 4.82 34281 .14 4009.30 0.28 

I 
1 200.58 PF#1 164000.00 937.60 953.76 948.30 954 .14 0.001313 5.04 33542.10 10091.16 0.30 

1 200.58 PF#2 164000.00 937.60 954.23 948.30 954.60 0.001187 4.91 33793.82 3940.00 0.28 

1 200.49 PF#1 164000.00 936.90 953.28 946.97 953.59 0.000940 4.59 37370.81 10978.31 0.26 

1 200.49 PF#2 164000.00 936.90 953.77 946.97 954 .10 0.000893 4.59 36178.30 3791.00 0.25 

1 200.39 PF#1 164000.00 937.00 952.89 946.26 953.17 0.000739 4.35 39814 .10 11315.74 0.24 

1 200.39 PF#2 164000.00 937.00 953.40 946.26 953.70 0.000702 4.37 38317.50 3741.00 0.23 

1 200.3 PF#1 179750.00 937.70 952.12 947.18 952.61 0.001603 5.79 36487.07 91 18.91 0.34 

1 200.3 PF#2 179750.00 937.70 952.73 947.17 953.1 8 0.001382 5.57 36217.73 3683.53 0.31 

1 200.2 PF#1 179750.00 937.00 951.10 946.78 951.67 0.002027 6.37 35619.23 11857.69 0.37 

1 200.2 PF#2 179750.00 937.00 951.83 946.78 952.38 0.001732 6.15 34725.75 3629.00 0.35 

1 200. 1 PF# 1 179750.00 934.50 950. 19 945.22 950.66 0.001730 5.74 37659.50 11254.10 0.32 

1 200.1 PF#2 179750.00 934.50 951.11 945.22 951.53 0.001392 5.36 38392.25 3770.00 0.29 

1 200 PF# 1 179750.00 933.40 949.74 944.16 950.01 0.000864 4.29 44537.35 11193.60 0.24 

1 200 PF#2 179750.00 933.40 950.70 944.15 950.98 0.000792 4.23 42550.11 4100.00 0.23 

1 199.91 PF#1 179750.00 932.10 949.39 943.37 949.60 0.000668 3.83 50254.95 10846.61 0.22 

1 199.91 PF#2 179750.00 932.10 950.39 943.36 950.61 0.000573 3.75 48102.12 4530.00 0.20 

1 199.82 PF#1 179750.00 931.20 948.90 943.28 949.09 0.002007 3.30 51778.97 10752.57 0.19 

1 199.82 PF#2 179750.00 931.20 949.90 943.24 950.14 0.002185 3.68 47698.04 4780.00 0.20 

• 
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Pre-Project . rep 

HEC-RAS version 4.1.0 Jan 2010 

X X 
X X 
X X 

u.s . Army corps of Engineers 
Hydrologic Engineering center 

609 second Street 
Davis, california 

xxxxxx xxxx xxxx 
X X X X X X 
X X X X X 

XX 
X 

X 
xxxxxxx xxxx X XXX xxxx xxxxxx 
X X X 
X X X 
X X xxxxxx 

PROJECT DATA 
Project Title: Pre- Project 
ProJect File : Pre-Pro]ect.prj 

X 
X X 
xxxx 

Run Date and Time : 3/ 5/ 2014 9 : 31 :14 AM 

Project in English units 

Project Description : 

X X 
X 
X 

City of Phoeni x ARS (AZTEC project No AZE1005) 
salt River Effective model -

X 

Received from FEMA for LOMR case no . 08-09-1412P 
salt River Effective model -
Recei ved from FEMA fo r LOMR case no. 
08 - 09-1294P 

X X 
X X 

X X X 

used the model obtained from LOMR 08-09-1412P which modified 

xxxx 
X 
X 
xxxx 

X 
X 

xxxxx 

sections 209.33 to 209 . 98 based on Transystems mapping and grading plans and 
Modified cross section 208 . 57, 208.67 , 208 . 75 & 208.85 based on LOMR 
08-09-1294P to create the Duplicate Effective 
Model 

Pre-Project Model created from new mapping for the area between FEMA 
section Q and FEMA section X. New mapping done by Kenney Aerial Mapping on 
september 24, 2010, 1"=40' mapping wi th a 1' contour. 
Revised cross sections 
207 . 27 to 209.98 with new mapping 

s . smedley 12/ 09/ 10 

PLAN DATA 

Plan Title : Reach 3 - Pre-project 
Plan File : r: \ Phoenix\ Projects\ AZE1005-ARS_ProgramManagement\ Technical \ Drainage\ HEC-RAS\ Pre- Project 
Model \ Pre-Project . p01 

Geometry Title : salt River Reach 3 - Pre-Project 
Geometry File : 

r: \ Phoeni x\Projects\ AZE1005-ARS_Prog ramManagement\ Technical \ Drainage\ HEC-RAS\ Pre-Project 
Model \ Pre-Project.g02 

Flow Title : Reach 3 - Floodway 
Flow File : 

r: \ Phoenix\ Projects\ AZE1005 -ARS_ProgramManagement\ Technical \ Drainage\ HEC-RAS\ Pre- Project 
Model \ Pre-Project . fOl 

Plan summary Information : 
Numbe r of: cross sections 

culverts 
Bridges 

Computational Information 

160 
0 
6 

Multiple Openings 
Inline Structures 
Lateral Structures 

water su r face calculation tolerance 
critical depth calculation tolerance 

0.01 
0.01 
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Maxim um number of iterations 
Maxi mum di ffere nce tolerance 
Fl ow tolerance factor 

Pre-Project.rep 
20 
0 . 3 
0 .001 

computation Options 
Critical depth computed on l y where necessary 
Co nveyance calc ulation Method : At breaks in n values only 
Friction s l ope Method: Avera~e Conveyance 
computational Flow Regime: s ubcr1tical Flow 

Encroachment Data 
Equal conveyance = True 
Left offset 0 
Right offset 0 

River = 
RS 
214.14 
214.04 
213.95 
213.85 
213.75 
213.74 
213.66 
213.57 
213 . 47 
213.38 
213.33 
213.26 
213.25 
213.21 
213 .11 
213.03 
212.93 
212.84 
212.74 
212.68 
212.67 
212.56 
212.46 
212.37 
212.27 
212.18 
212.08 
211.99 
211.89 
211.79 
211.71 
211.64 
211.54 
211.51 
211.41 
211.31 
211.21 
211.12 
211.02 
210 . 93 
210 . 83 
210 . 74 
210.64 
210.55 
210.46 
210.36 
210.26 
210 .17 
210.07 
209.98 
209.88 
209 . 79 
209.69 
209.60 
209.54 
209 . 53 
209 . 42 
209 . 33 
209.24 
209.14 
209.04 
208.95 

1 
Profile 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 

Reach = 1 
Method val ue l val ue2 

119654.9720381.83 
119637.8820371.77 
119586.5420331.73 
119618.3320320 . 92 
1 1964120297.35 
119641.87 20296.6 
119687 . 5720253 . 56 
1 19484.520336.66 
1 19243.320266.42 
1 19346 . 120447.85 
1 19328 . 920514.52 
119497.1820378 . 39 
119497.5520377 . 79 
1 19490.3 20418 . 5 
119616 . 8820544.67 
1 1967220591.83 
119690 . 7620489 . 75 
1 19711.520347.25 
119690.61 20367.2 
119501 .07 20130.1 
119502 . 3320128.84 
119731.0520252.14 
119743.34 20301 
119744.0620320.69 
119715.2520330.35 
119706.8520334.57 
119681 .09 20270.9 
119699.7720249.64 
119685.7520250 . 74 
119649.87 20217.7 
119628 .4320197.84 
1 19657.7 20219.8 
119603.6520129.64 
119615 . 1920137 . 39 
1 19638.120206.06 
119531.2120356 .09 
119528.7520521.25 
119498.47 20610 
119487 .12 21150 
119479.13 21575 
119450.42 21700 
119426.13 21800 
1 19388.6 21800 
119322. 17 21110 
1 19377 21284 
119375.1721291.16 
119377.08 21331.8 
1 19354.621334.72 
1 19210 21225 
119316 . 5321256 .06 
119516.3921299.85 
119444 .0721299 . 89 
119492 . 4321293 .09 
119457.3121064 . 47 
119471 . 7520594 . 25 
119471 . 7520594.25 
119318.5620610.47 
119086 . 1920715.31 
119001 . 6620907.53 
119124 . 9221140.18 
119124 . 0321356.72 
119173 . 8520972 . 83 
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• Pre-Project. rep 
208 . 85 PF#2 119206.0221155.77 
208.75 PF#2 119212.9820952 . 96 
208.67 PF#2 119317.6920938 . 72 
208 . 57 PF#2 119382 . 5620731 . 12 
208 . 48 PF#2 118501.9220691.24 
208.39 PF#2 118468 . 9520724.42 
208 . 29 PF#2 118561.8220909.13 
208 . 19 PF#2 118679.18 21343.2 
208.10 PF#2 118822.3721737.69 
207 .99 PF#2 119184.3621863.07 
207 . 90 PF#2 119103 . 9222135.26 
207 . 80 PF#2 119658.1621871.22 
207 . 71 PF#2 119527.6521424 . 84 
207.62 PF#2 119577 . 9221105 . 73 
207 . 49 PF#2 119387.2821132.01 
207 . 48 PF#2 119387.2821132 .01 
207 . 43 PF#2 119363 . 8620968 . 54 
207 . 34 PF#2 119328.8820778 . 22 
207.27 PF#2 119441.5520490.77 
207 . 16 PF#2 119371.4620479.77 
207 .07 PF#2 118857 . 5720748 . 18 
206.97 PF#2 1 18850 20800 
206.88 PF#2 118838.93 20800 
206.79 PF#2 118806.0120895.15 
206 . 7 PF#2 118784.84 21138 . 8 
206.6 PF#2 118675 . 5821066.25 
206 . 51 PF#2 118561 . 35 20622.1 
206.41 PF#2 118494 . 7120685.21 
206.32 PF#2 118476 . 9420854 . 87 
206.22 PF#2 1 1843520977.29 
206.13 PF#2 1 1837020914 . 89 
206 .03 PF#2 1 18320 20772.6 
205 . 94 PF#2 1 18200 20767 
205.84 PF#2 1 18100 20535 . 7 
205.75 PF#2 1 18048 20450.3 
205.62 PF#2 1 18216 20450 . 1 
205.52 PF#2 1 18591.6 20611 . 5 
205.43 PF#2 1 18917 . 5 20770.4 • 205.4 PF#2 1 19020 20767.8 
205.34 PF#2 1 1918020742.96 
205 . 25 PF#2 1 19300 20782 . 3 
205.15 PF#2 1 19385 20830 
205.06 PF#2 1 19470 20905.3 
204.97 PF#2 1 19445 20961 . 3 
204 . 87 PF#2 1 19410 20952 . 2 
204.78 PF#2 1 1921020830 . 43 
204 . 68 PF#2 1 1896020546 . 37 
204 . 61 PF#2 1 18880 20482.9 
204 . 53 PF#2 1 18885 20495 . 9 
204 . 42 PF#2 1 19025.420679 .03 
204.34 PF#2 1 1910020814.38 
204.2 5 PF#2 1 1930020817 . 18 
204 . 15 PF#2 1 1920021031 . 89 
204.05 PF#2 118963 . 7821080 . 54 
203.96 PF#2 118736.54 20787 . 3 
203 .86 PF#2 118542.4920734.27 
203 . 77 PF#2 118232 . 4120743.68 
203.67 PF#2 1 1813020697.43 
203.58 PF#2 1 1802520701.39 
203 . 48 PF#2 1 17932.620844 . 31 
203 . 39 PF#2 1 17970 . 821036 . 47 
203 . 29 PF#2 1 18065 . 621074 . 86 
203 . 19 PF#2 1 18262 . 120951 . 24 
203.09 PF#2 1 1843020905 . 85 
202 .99 PF#2 1 18469.4 20926 . 9 
202 . 9 PF#2 1 18455 . 620967 . 31 
202 . 8 PF#2 1 18390 . 821011 . 58 
202.69 PF#2 1 18377.821080.23 
202.59 PF#2 1 18416 . 7 21190.4 
202.48 PF#2 1 18360 21302.7 
202 . 37 PF#2 1 1827021577.77 
202.29 PF#2 1 18197.4 21803 
202.18 PF#2 1 18139.721936 . 54 
202 .09 PF#2 1 18212.921936.96 
201 . 99 PF#2 1 18235.121861.56 
201.9 PF#2 117992 . 63 21823.6 
201 . 81 PF#2 117952.4821801.08 
201.71 PF#2 118112.81 21528.5 • 201.62 PF#2 118235.69 21477.5 
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201. 52 
201.43 
201.33 
201.24 
201.14 
201. OS 
200.95 
200 . 86 
200.77 
200.67 
200 . 58 
200.49 
200 . 39 
200.3 
200.2 
200 . 1 
200 
199.91 
199.82 

PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 

FLOW DATA 

Flow Title: Reach 3 - Floodway 

Pre-Project . rep 
118008.55 21391 . 4 
118053.86 21342.1 
118074.35 21381.8 
118069.92 21570 
118040.42 21721 
117950.48 21849 
117952 .91 21954 
1 18000 22032 
1 17828.8 21951 
1 17640 21649.3 
1 17510 21450 
1 17380 21171 
1 17300 21041 
1 17205 20896 
1 17115 20744 
1 17030 20800 
1 16950 21050 
1 16800 21330 
1 16870 21650 

Flow File : r :\Phoeni x\Projects \ AZE1005-ARS_ProgramManagement\ Technical \ Drainage\ HEC-RAS\ Pre-Project 
Model \ Pre-Project . f01 

Flow Data (cfs) 

River 
1 
1 
1 
1 

Reach 
1 
1 
1 
1 

Boundary condit i ons 

River 

1 
1 

GEOMETRY DATA 

Reach 

1 
1 

RS 
214. 14 
213.21 
205.4 
200.3 

Profile 

PF#1 
PF#2 

Geometry Title: salt River Reach 3 - Pre-Project 

PF#1 
169000 
166000 
164000 
179750 

PF#2 
169000 
166000 
164000 
179750 

Upstream 

Normal s 0 .001 
Normal s = 0.001 

Downstream 

Known ws 948.9 
Known ws = 949.9 

Geometry File : r: \ Phoenix\ Projects\ AZE1005-ARS_ProgramManagement\ Technica l \ Drainage\ HEC-RAS\ Pre - Project 
Model \ Pre-Project.g02 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 214 . 14 
Station Elevation Data 

Sta 
18555.4 
18707.4 
18859.7 
19062.9 
19188.3 
19327 . 5 
19554.8 
19715.9 
20350 .9 
20637 . 3 

20962 
21168 . 7 
21390 . 6 
21505.4 
21766.3 

Elev sta 
1082.6 18577.7 
1081.7 18729.5 
1080.3 18935.6 
1076.9 19063.3 
1078.1 19249.7 
1080.7 19358.6 
1077. 5 19580.2 
1051. 7 19732.8 
1065.9 20388.3 
1075.5 20899.6 
1075 . 5 20980 
1076.8 21222 

1075 21428.8 
1076 . 4 21551.9 
1078 . 3 21792 . 4 

RS : 214.14 

num= 96 
Elev Sta 

1082.5 18586.5 
1082 18771.6 

1078.9 19050 . 6 
1077 19067.8 

1079.4 19290.2 
1080.6 19391.6 
1077 . 3 19610 . 8 
1050 . 2 19750 . 7 
1077. 5 2040 5. 5 
1075.4 20920.6 
1075.4 20989.9 
1076.6 21326.8 

1075 21455.3 
1077.5 21591.8 
1078.4 21884.6 

Elev Sta 
1082.5 18650.6 
1082.1 18793.7 
1077.2 19056.7 
1077.1 19071.9 
1080.1 19298.1 
1080.5 19412.8 
1076 .5 19651.9 
1048 . 7 20032.7 
1075.6 20406 
107 5. 5 20941. 8 
1075.4 21074.1 
1076.2 21327.4 
1075.3 21502.1 
1077.6 21726.3 
1078 . 9 22013 
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Elev Sta 
1082 18678 . 8 

1081.8 18836 
1077.2 19059.9 
1077.1 19078 .2 
1080. 2 19313 .1 
1080.3 19520.8 
1076 .7 19697.7 

1049 20292.3 
1075.6 20439 . 7 
1075.4 20947 . 4 
1075.4 21119.6 
1076.2 21342.2 
1076 . 4 21502.4 
1078.4 21759. 2 
1079 . 1 22034.3 

Elev 
1082.1 
1080.9 
1077.1 
1077 . 1 
1080 . 4 
1077 . 9 
1058.7 
1049.2 
1075.6 
1075.5 
1075.7 

1075 
1076 .2 
1078 . 5 
1079.5 



• 
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22101.6 
22235 

22269.9 
22501.3 
22710.3 

1079.7 22156.1 1080.1 22201 . 4 
1081.3 22238.1 1081.3 22264.5 
1080.6 22272.4 1080.4 22280.3 
1081.2 22591.2 1081.8 22602.9 
1082.5 

Manning's n values num= 3 
n val Sta Sta n val Sta 

18555.4 .04 19651.9 .035 20388.3 

Pre-Project. rep 
1080 22204.6 1079.9 22217.3 
1081 22267.7 1080.9 22269.4 

1079.8 22341.9 1080.2 22431 
1082 22619 . 7 1083 22686.6 

n val 
.04 

Bank Sta: Left Right 
19651.9 20388.3 

Lengths: Left channel 
475 510.51 

Right 
570 

coeff contr. 
.1 

Ineffective Flow num= 
Sta L Sta R Elev 

18555.4 19651.9 1082 
20388.3 22710.3 1082 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 214.04 
Station Elevation Data 

Sta 
19072.9 
19198 . 4 
19395 . 9 
19544.1 
19632.1 
19718.8 
20298.5 
20667.2 
20864.2 
20951.8 
21130.4 
21366.4 
21586.9 
21711.2 

21971 
22217.2 
22357.9 
22428.8 
22667.1 
22747.1 

Elev Sta 
1079.7 19093 . 4 
1082.5 19239.2 
1078.4 19428.8 
1077.9 19555.9 
1075.8 19635.6 
1052. 3 19726 . 8 
1052.8 20376.6 
1076 . 1 20825 . 6 
1073.4 20909.3 

1077 20990.8 
1077.3 21234. 3 
1076.6 21461.4 
1076.6 21607 . 7 
1078.3 21774 . 8 
1079.3 22001.7 
1078.1 22226.8 
1076.9 22384.7 
1077.9 22430.1 
1079.2 22667.7 

1084 

Manning's n values 
sta n val Sta 

19072.9 .04 19636 .8 

2 
Permanent 

F 
F 

RS: 214.04 

num= 96 
Elev Sta 

1080 . 3 19132.2 
1081 19288.1 
1078 19449.6 

1077.7 19588.8 
1075.8 19636.8 
1051.2 19735.4 
1076.5 20387 . 2 
1075.6 20839.5 
1072.6 20914.5 
1076.9 20996.8 
1076.9 21246.3 
1076.5 21539.2 
1076.8 21639 .2 
1078 . 5 21799.9 
1079. 3 22020. 7 

1078 22231.1 
1077.9 22394.1 
1077.9 22450.6 
1079. 3 22717.7 

num= 3 
n val Sta 

.035 20376.6 

Elev Sta 
1080.8 19189.9 
1081.2 19324.4 
1077.2 19490 . 6 
1076.5 19610.7 
1075.4 19702.8 
1048.8 20175.7 
1075.5 20390.3 
1075.5 20839.8 
1072.6 20915.6 
1076.9 21016.8 
1076.9 21256.8 
1076.3 21557.9 
1077.1 21662.1 
1079.2 21800.4 
1079.3 22177.7 

1078 22238.5 
1078.2 22399.6 
1078.2 22542.8 
1081.1 22725.6 

n val 
.04 

Bank Sta: Left Right 
19636 . 8 20376.6 

Lengths: Left Channel 
495 493.12 

Right 
480 

Ineffective Flow num= 
Sta L Sta R Elev 

19072.9 19636.8 1083 
20376.6 22747.1 1083 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 

2 
Permanent 

F 
F 

RS : 213.95 

Description: 213.95 - FEMA section AG 
Station Elevation Data num= 96 

Sta Elev Sta Elev Sta 
19012.2 1082.3 19071 . 8 1081.2 19072.8 
19176.1 1079.9 19177 1079 . 9 19191.6 
19283.7 1079 . 1 19366 1078.5 19459.9 
19510.4 1075.2 19511.8 1075.3 19534 . 7 
19627.4 1072 . 4 19631.4 1072.9 19699.3 
20255.4 1049 . 3 20277.7 1056.5 20337.1 
20403.2 1074.5 20653 . 5 1075 . 3 20691.9 
20775.5 1075 . 1 20784.4 1073 . 9 20808.5 
20853.7 1075 . 1 . 20870 1074.8 20875 
20949.7 1076.5 20960.6 1076.8 20964.2 

Elev Sta 
1081.2 19073 . 5 
1079.8 19233.8 
1077 . 8 19508 . 7 
1076.7 19583.1 
1056.7 19729 
1075.9 20360.3 
1075.3 20740 
1074.1 20840 . 9 
1074.6 20914.9 
1076.9 20966.3 
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Elev Sta 
1082.5 19193.8 
1080.7 19371. 7 
1077. 5 19513.1 
1075.7 19613.2 

1053 19711.2 
1049 20286.6 

1075.2 20574.2 
1075.5 20855.8 
1072 . 9 20928.6 
1077 . 3 21040.9 
1076.2 21294.9 
1076.3 21565.1 
1077.5 21690.5 
1079.3 21942.9 
1078.3 22203.1 

1078 22248 
1078.1 22400.9 
1078.3 22554 
1081.1 22727.3 

coeff Contr. 
.1 

Elev Sta 
1081 . 2 19172. 6 
1079 . 1 19245.6 
1075.2 19510 
1074 . 4 19622.2 
1049.4 19783.8 
1074 .9 20361.6 
1075.5 20772 
1074.4 20844.2 
1075.6 20922.3 
1078.4 20973 

1080.5 
1080.7 
1080.6 
1082 . 9 

Expan. 
.3 

Elev 
1082.6 
1079.1 
1077.7 
1075.7 
1052 . 5 

1049 
1076 
1073 
1077 

1077.5 
1076.5 
1076.3 
1078.1 
1079 .4 
1078.1 
1077 . 8 
1078.1 
1078.5 
1081.2 

Expan. 
.3 

Elev 
1080 

1079.2 
1075 . 1 
1071. 5 
1049 . 5 
1074.8 
1075.4 
1074.5 
1075.7 
1080.1 



21108 . 8 1079 . 4 21171.4 
21203.1 1076 . 6 21232.6 
21377.7 1076.7 21386.9 

21528 1077 . 6 21534 
21542.9 1077.8 21554.1 
21743 . 3 1075 . 1 21752 
21760 . 3 1079.1 21763.3 
21791.6 1079.5 21806 . 1 
22000.8 1079.8 22342 
22391.3 1078 . 7 

Manning's n val ues 
Sta n val Sta 

19012 . 2 .04 19534.7 

Bank Sta: Left Right 
19534 . 7 20337 . 1 

Ineffective Flow num= 
Sta L Sta R El ev 

19012 . 2 19534 . 7 1082.3 
20337.1 22391.3 1082.3 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description: 213.85 
Station El evation Data 

Sta El ev Sta 
17827.8 1078.7 17849.3 
18117.7 1077 . 6 18209 
18415.4 1078 . 8 18437.5 
18548.9 1077.6 18753.1 
19257.5 1075 . 3 19264.9 
19342.5 1063 . 1 19360.7 
19453.2 1068 . 8 19469 . 5 
19507.8 1067 . 3 19547.4 
19700 . 1 1067.8 19706 . 3 
19770 . 4 1067.6 19785 . 4 
20083 . 9 1048.2 20249 . 9 

2'0586 1074 . 1 20640.3 
20852.3 1073.7 20870.3 
21125 . 5 1075 21144.4 
21230 . 8 1075 . 4 21246 . 8 
21272.5 1076.3 21337 . 9 
21503 . 7 1077 . 1 21545 . 5 
21671.9 1077. 5 21707.6 
21773.6 1077 . 4 21774.6 
21970.5 1078.8 

Manning's n values 
Sta n val Sta 

17827 . 8 .04 19785 . 4 

Bank Sta: Left Right 
19785.4 20328.7 

Ineffective Flow 
Sta L Sta R 

17827 . 819618 . 33 
20328 . 7 21970 . 5 

CRDSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 

num= 
Elev 
1078 
1078 

Description : 213 . 75 
Station Elevation Data 

Sta El ev Sta 
18435 1076 19470 

19633 . 6 1073.5 19636 . 5 
19834.5 1047.15 19899 

20039 1044 . 6 20104 
20302 1073.8 20305 

Pre-Project.rep 
1079 . 5 21176.1 1079 . 5 21183 
1076.3 21271.1 1076 21272.6 
1076 . 7 21400.8 1076.7 21470.9 
1077.9 21534 . 2 1077.9 21537 
1077.4 21695 . 2 1077.7 21731.7 
1076.3 21753.2 1076.5 21753.7 
1079.6 21764.1 1079 . 5 21772.7 
1079 . 6 21832.6 1079.8 21918 . 1 
1078.4 22351.4 1078.4 22362 . 3 

num= 3 
n val sta n val 

. 035 20337 . 1 .04 

Lengths: Left channel Right 
500 504 . 25 500 

2 
Permanent 

F 
F 

RS: 213.85 

num= 96 
El ev sta Elev sta 

1078.5 17962 . 5 1078 17983 . 6 
1077 . 4 18245 . 6 1077.6 18313 . 2 
1078.2 18449 1078.3 18463 . 7 
1077.6 18798.9 1077 . 6 18834.2 
1075 . 1 19293.5 1075 . 6 19308 
1068.8 19366 . 6 1068.9 19391 
1068.4 19505 1067 . 4 19506.5 
1067.3 19584.5 1067.6 19698.5 

1067 19707 . 5 1066.9 19732.9 
1067.6 19789 . 2 1066.5 19853.9 
1048.3 20313 . 2 1069 . 1 20328 . 7 
1074.2 20781.1 1074 . 5 20824 . 2 
1073.9 20934.9 1073.8 20979.5 
1074 . 8 21152.1 1075 . 1 21185.5 
1077.2 21248.3 1077.3 21269 
1076 . 3 21381.5 1076.2 21384.6 
1077 . 1 21557.5 1077.1 21587 
1077 . 4 21723 . 9 1077.4 21767 . 4 
1077.4 21801.1 1079.6 21831.2 

num= 3 
n val Sta n val 

.035 20328.7 .04 

Lengths: Left channe l Right 
521 520.04 

2 
Permanent 

F 
F 

RS : 213.75 

num= 
Elev 
1076 

1073.5 
1046 . 6 

1045 
1073 . 8 

28 
Sta Elev 

19600 1080 
19709 1048.55 
19904 1046 . 6 
20169 1045.5 

20305 . 1 1074.8 

541 

Sta 
19633.4 

19764 
19959 
20174 

20305 . 2 
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1079 . 7 21200.9 
1076 21274 . 1 

1077 . 6 21502.4 
1078 21542 . 7 

1077.2 21736 . 1 
1076.6 21759.1 
1079.3 21784.7 
1079 . 8 21918 . 4 
1078.4 22373.8 

coeff contr. 
.1 

Elev Sta 
1077.8 18087 . 6 
1077.9 18389. 3 
1078.2 18513 . 6 
1077 . 6 18917 . 4 
1069 . 8 19333.3 
1069 . 1 19423.4 
1067.3 19507 . 3 

1068 19698.6 
1066 . 7 19742 . 3 
1048 . 1 19906.4 
1074 . 2 20334 . 9 
1074 . 1 20842 
1074 . 4 21111 . 7 
1076.2 21224 . 6 
1076 . 4 21270.4 
1076.3 21498.8 
1077.2 21625.9 
1077.3 21770.2 
1078 . 8 21907 . 4 

coeff contr . 
. 1 

El ev Sta 
1080.84 19633 . 5 

1047 19769.5 
1047 20034 

1045 . 5 20240.5 
1081.5 20340 

1076 . 8 
1076 

1077 . 7 
1077.4 
1076.3 
1078.6 
1079 . 3 
1080 . 2 
1078 . 7 

Expan. 
. 3 

Elev 
1077.7 
1078.8 
1077.6 

1077 
1060.1 
1069.4 
1067.3 

1068 
1067 

1048.1 
1074 . 2 
1073.7 
1075 . 1 
1075 . 6 
1076 . 3 
1077 . 1 
1077.3 
1077.3 
1079 . 1 

Expan. 
. 3 

Elev 
1074 . 13 

1047 
1044.61 
1049 . 35 

1080 
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20490 1076 20925 1075 21465 
Pre-Project . rep 

1076 

Manning's n values 
Sta n val Sta 

18435 . 037 19633 . 5 

num= 3 
n val Sta 

.0 32 20305 . 1 
n val 

. 037 

Bank Sta: Left Right 
19633.5 20305 . 1 

Lengths : Left channel 
125 116 . 36 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

F 18435 19633.5 1074 . 13 
20305.1 21465 1074.8 F 

BRIDGE 

RIVER: 1 
REACH: 1 

INPUT 

RS: 213. 745 

Description : 7th Street Bridge 
Distance from upstream XS = .1 
Deck/ Roadway Width = 115.36 
weir coefficient 2. 6 
upstream Deck/ Roadway coordinates 

num= 8 
Sta Hi Cord 

19633.4 1080.84 
19899 1085 . 96 
20305 1081.53 

LO Cord Sta Hi Cord LO Cord 
1074.13 19633.5 1080 . 84 1074 . 13 
1079.23 20039 1085.95 1079.2 
1074 . 82 20305.2 1081.5 1074.82 

upstream Bridge cross section Data 

Right 
120 

coeff contr. 
. 1 

Sta Hi Cord Lo Cord 
19764 1084.56 1077.81 
20174 1084.45 1077.7 

Expan. 
. 3 

Station Elevation Data num= 28 
sta Elev sta Elev Sta Elev Sta Elev Sta Elev 

18435 1076 19470 1076 19600 1080 19633.4 1080.84 19633.5 1074.13 
19633.6 1073.5 19636.5 1073.5 19709 1048 . 55 19764 1047 19769.5 1047 
19834.5 1047.15 19899 1046.6 19904 1046.6 19959 1047 20034 1044.61 

20039 1044.6 20104 1045 20169 1045.5 20174 1045 . 5 20240 . 5 1049.35 
20302 1073.8 20305 1073.8 20305.1 1074 . 8 20305.2 1081.5 20340 1080 
20490 1076 20925 1075 21465 1076 

Manning's n values 
Sta n val s ta 

18435 . 037 19633.5 

Bank sta: Left Right 
19633.5 20305.1 

Ineffective Flow num= 
Sta L Sta R Elev 
18435 19633.5 1074 . 13 

20305.1 21465 1074 . 8 

num= 3 
n val sta 

.032 20305.1 

coeff contr . 
.1 

2 
Permanent 

F 
F 

n val 
.037 

Expan. 
.3 

Downstream Deck/ Roadway coordinates 
num= 8 
sta Hi cord Lo cord sta Hi cord Lo cord 

19633.4 1080 . 84 1074 . 13 19633.5 1080.84 1074.13 
19899 1085 . 96 1079 . 23 20039 1085.95 1079.2 
20305 1081.53 1074 . 82 20305.2 1081.5 1074 . 82 

Downstream Bridge Cross section Data 
station Elevation Data 

Sta Elev sta 
18435 1076 19470 

19633.6 1073 . 5 19636 . 5 
19834.5 1047 . 15 19899 

20039 1044.6 20104 
20302 1073.8 20305 
20490 1076 20925 

Manning's n values 
Sta n val s ta 

18435 . 037 19633 . 5 

Bank Sta: Left Right 
19633 . 5 20305.1 

Ineffective Flow num= 
Sta L Sta R Elev 
18435 19633 . 5 1074.13 

20305 . 1 21465 1074.8 

num= 
Elev 
1076 

1073.5 
1046.6 

1045 

28 
Sta Elev 

19600 1080 
19709 1048 . 55 
19904 1046.6 
20169 1045 . 5 

1073 .8 
1075 

20305.1 1074 . 8 
21465 1076 

num= 3 
n val Sta 

.032 20305 . 1 

Coeff contr . 
.1 

2 
Permanent 

F 
F 

n val 
.037 

Expan. 
.3 

Sta Hi cord Lo cord 
19764 1084.56 1077. 81 
20174 1084.45 1077 . 7 

sta 
19633.4 

19764 
19959 
20174 

20305 . 2 
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Elev Sta Elev 
1080 . 84 19633 . 5 1074.13 

1047 19769.5 1047 
1047 20034 1044 . 61 

1045.5 20240.5 1049.35 
1081.5 20340 1080 



Pre-Project . rep 

upstream Embankment side slope 
Downstream Embankment side slope 
Maximum allowable submergence for weir 
El evation at which weir flow begins 
Energy head used in spil l way design 
Sp~llway height used in design 

horiz. to 1 .0 vertical 
horiz. to 1.0 vert ical 

f l ow = . 95 

we1r crest shape Broad crested 

Number of Piers 4 

Pier Data 
Pier Station 
upstream 

Upstream= 19766.5 Downstream= 19766.5 
num= 2 

width 
5 

Elev width Elev 
1047 5 1077.88 

2 Downstream 
width 

5 

num= 
Elev 
1047 

width El ev 
5 1077 . 88 

Pier Data 
Pier Station Upstream= 19901.5 Downstream= 19901 . 5 
upstream num= 2 

width El ev width Elev 
5 1046 . 6 5 1079 . 2 

Downstream num= 2 
width Elev width El ev 

5 1046.6 5 1079.2 

Pier Data 
Pier Station upstream= 20036.5 Downstream= 20036 . 5 
upstream num= 2 

width Elev width Elev 
5 1044.6 5 1079 . 2 

Down stream num= 2 
width El ev width El ev 

5 1044 . 6 5 1079 . 2 

Pier Data 
Pier Station upstream= 20171 . 5 Downstream= 20171.5 
Upstream num= 2 

width Elev width Elev 
5 1045 . 5 5 1077.7 

Downstream num= 2 
width El ev width Elev 

5 1045.5 5 1077.7 

Number of Bridge coefficient Sets 1 

Low Flow Methods and Data 
Energy 
Momentum 
Yarnel l 

selected Low Flow Methods 

High Flow Method 
Energy on l y 

Additional Bridge Parameters 

Cd 1 . 2 
KVal 1.05 

Highest Energy Answer 

Add Fricti on component to Momentum 
Add we i ght component to Momentum 
c l ass B f l ow critical dept h com putations use critical depth 

i nside the bridge at the upstream end 
Criteria to check for press ure f l ow = Upstream energy grade l ine 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 213 .74 
Station Elevati on Data 

Sta Elev sta 
18435 1076 19470 

19633 . 6 1073.5 19636 . 5 
19834 . 5 1047.15 19899 

20039 1044.6 20104 

RS: 213.74 

num= 28 
Elev sta 
1076 19600 

1073 . 5 19709 
1046 . 6 19904 

1045 20169 

Elev Sta Elev Sta 
1080 19633.4 1080 .84 19633.5 

1048.55 19764 1047 19769 . 5 
1046.6 19959 1047 20034 
1045 . 5 20174 1045 . 5 20240 .5 
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Elev 
1074 . 13 

1047 
1044.61 
1049.35 



• 20302 1073.8 20305 1073.8 
Pre-Project.rep 

20305.1 1074.8 20305.2 1081 . 5 20340 1080 
20490 1076 20925 1075 21465 1076 

Manning's n values num= 3 
Sta n val Sta n val Sta n val 

18435 .037 19633 . 5 .032 20305.1 . 037 

Bank Sta: Left Right Lengths: Left channel Right coeff contr. Expan . 
19633.5 20305.1 391 373.47 361 .1 . 3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 
18435 19633.5 1074.13 F 

20305.1 21465 1074.8 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 213.66 

INPUT 
Desc ri pti on: 213.66 
Station Elevation Data num= 96 

sta Elev sta Elev sta Elev sta Elev sta Elev 
17026.7 1076.4 17035.9 1076.4 17047 1076.4 17057.3 1076.5 17212 . 3 1077 . 3 
17306 . 5 1077.8 17311 . 3 1077 . 7 17325.2 1077.3 17326.2 1077.3 17343 . 4 1077.3 
17442.9 1076.7 17474.5 1076 . 6 17571 1076 17573.6 1076 17595.6 1076.1 

17610 1076.1 17705.1 1075 17741.5 1075.1 17947.8 1075.4 17953.1 1075.5 
18038.8 1075 . 4 18185.8 1075 . 6 18234 . 4 1076.1 18300.9 1076 . 4 18318 . 8 1076.5 

18414 1075 . 5 18414.6 1075 . 5 18415 . 1 1075.5 18415.7 1075.5 18448.6 1075.8 
18455.1 1075 . 4 18472.5 1073 . 3 18527.9 1073 . 3 18683 1073 18718 . 7 1073 
18832 . 1 1073.3 18873 . 8 1073 . 2 18878 . 4 1072.9 18881.8 1072. 9 18892 . 6 1074.2 
18901 . 3 1075.2 19033.1 1075.2 19131.6 1074.9 19140.9 1074.8 19157.1 1074.8 
19235 . 1 1073. 7 19291.4 1073.4 19291.9 1073.4 19292 . 2 1073.4 19391.8 1069.9 
19418 . 5 1069 . 7 19442 . 4 1069.3 19496.9 1070 19532 . 6 1070.6 19537.6 1070.2 

19543 1070.6 19572.3 1071.8 19605 . 3 1068 . 7 19616.1 1068 . 2 19621. 3 1069.8 
19633 . 2 1073.3 19663 . 1 1073.7 19675 . 2 1073.6 19689.7 1068 . 5 19748.8 1047 . 6 
19750 . 4 1047.6 20010 . 7 1047.7 20194.9 1047 . 9 20235 1062.5 20260.3 1071 . 7 
20270.2 1073.7 20288 . 3 1076.6 20297 . 7 1078 . 3 20387 . 2 1078 . 5 20416.3 1078 . 5 
20457 . 1 1078 . 5 20464.9 1076.1 20469 . 4 1075 . 3 20825.5 1074 . 4 20828.5 1074 . 4 
20828 . 8 1074 . 4 20830 . 9 1074.4 20837 . 2 1074.9 20839.2 1074 . 9 20870 . 3 1074.9 
20871.4 1074 . 9 20872 . 6 1074.6 20872.8 1074.7 20900.8 107 4 . 1 20901. 5 1074 
20908 . 4 1073.9 20912 . 4 1073.9 20915.4 1074 20927 1075.1 20951.2 1077.5 
20999 . 4 1077 . 6 

Manning's n val ues num= 3 
sta n val Sta n val Sta n val 

17026 . 7 .037 19675 . 2 .032 20297 . 7 .037 

Bank sta: Left Right Lengths: Left channel Right coeff contr. Expan. 
19675.2 20297.7 490 491.08 495 . 1 . 3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

17026 . 7 19675.2 1078.5 F 
20297.7 20999 . 4 1078 . 5 F 

CROSS SECTION 

RIVER : 1 
REACH: 1 RS: 213. 57 

INPUT 
Description: 213.57 - FEMA Section AF 
Station Elevation Data num= 96 

sta Elev Sta Elev sta Elev Sta Elev sta Elev 
17508 . 1 1075.8 17669 . 7 1076 17677 . 2 1076 17679.4 1076 17681.9 1075 . 9 
17685.3 1075.9 17879 . 1 1077 . 7 17883 . 6 1077.7 17891.2 1077 . 7 17899.7 1077.7 
17907.2 1077. 7 18293.4 1077.1 18302 . 2 1077 . 1 18305.6 1077 . 2 18335 1077.2 
18409.4 1076 . 8 18482.1 1076 18487.1 1075 . 3 18493.2 1074 . 6 18496.9 1074.6 

18674 1073.2 18717 1073 18743.5 1072.8 18755.4 1072.8 18802 1072.6 
18832.6 1072 . 6 18934 . 4 1072 . 7 18941 . 7 1072.7 18977 1069 18979 . 3 1068 . 7 
18979 . 7 1068 . 7 18981.1 1068 . 6 19032.8 1069.7 19078.3 1069 . 3 19123 . 5 1069 
19190 . 3 1068 . 3 19211 . 6 1068 . 4 19212.3 1068.4 19245 1068.5 19287 . 9 1069 
19318 . 4 1068 . 9 19384.7 1069.1 19398 . 3 1068 . 6 19484.5 1068.5 19514 . 1 1067 . 2 
19542.6 1063.6 19548 1062 . 9 19575 1062 . 8 19586.3 1062.5 19595 . 5 1063.8 
19603.2 1064.4 19612 . 3 1065.2 19617.4 1064 . 5 19668.9 1061.9 19672 . 3 1061.7 
19674.3 1061 . 7 19711 . 7 1060 . 1 19720 1057 . 4 19743.1 1047 . 9 20035.4 1047 • 20123 . 9 1046.7 20135.8 1048 . 3 20147.5 1050.1 20202.7 1051.3 20261. 3 1052 . 3 
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20286 o6 
20347 08 
20426 07 
20501.3 
2086508 
2092503 
2131102 

1053 20301.2 
1074 06 2034802 
1075 07 2043509 
107607 20634 
107301 2087009 
1075 03 2093608 
1074 08 

Mann i ng's n val ues 
sta n val sta 

17508 01 0037 19484 05 

Bank Sta : Left Right 
1948405 20373 08 

I neffective Fl ow num= 
Sta L Sta R El ev 

1750801 19484 05 1077 07 
2037308 21311 02 1077 07 

CROSS SECTION 

RIVER: 1 
REACH: 1 

I NPUT 
Description : 213047 
Station Elevation Data 

Sta Elev sta 
17897 107203 1795009 

18179 01 107401 1819301 
18450 01 1073 02 1851909 
18741.5 1071. 7 18 784 0 9 
18888 04 106607 18938 09 

19008 106802 1900809 
1905801 1068 06 19060 02 

19289 1066 1930606 
1942007 106308 19432 07 
19534 07 106206 19536 04 
1958809 1061.1 19593 0 6 
1980701 104608 19827 04 
20146 05 104508 2020503 
2025502 10630 1 2027402 
2042807 1074 09 20446 08 
2048302 107409 20484 01 
20515 07 107302 20526 03 
20567 04 1075 02 20569 01 
2064908 1074 2070008 
20783 09 1075 01 

Manning's n val ues 
Sta n val Sta 

17897 0037 1924303 

Bank sta: Left Rig ht 
19243 03 20274 02 

I neffective Flow num= 
Sta L Sta R Elev 
17897 1924303 107504 

20274 02 2078309 107504 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 213038 
station Elevation Data 

Sta Elev Sta 
17634 06 107007 17652 01 
1789309 107304 1797604 
1819708 1072 0 8 18341. 3 
18423 08 1070 09 18431 
18796 06 1071 01 18974 07 
19192 07 106809 1919505 
19225 0 5 106705 1924201 
19346 01 106406 1936503 

1052 06 20302 05 
1074o6 20373 08 
107507 20452 06 

1076 2080405 
1073 20902 09 

1075 01 20950 05 

num= 3 
n val sta 

0032 20373 08 

Pre-Projectorep 
1052 05 2034505 107305 2034707 
1075 o7 2038408 107505 20390 06 
107503 20481 08 107504 20485 06 
107303 20853 06 107208 2085801 
107105 20922 06 107502 20923 06 
107407 2108505 1074 08 21211 09 

n val 
0037 

Lengths: Left chan nel 
650 500037 

Ri ght 
390 

Coeff co ntr 0 
01 

2 
Permanent 

F 
F 

RS : 213 0 47 

num= 96 
El ev Sta 

107203 17955 05 
1074 18207 09 

107206 1859203 
1071.7 18805 01 
106606 1894207 
1068 02 19041 07 
106806 1915407 
106506 1931309 
1063 05 1948304 
106205 19585 04 
106006 19689 09 
104608 19970 04 
1048 07 2021408 
1072 04 2028303 
1074 09 2046906 
1074 09 2048603 
1073 03 20537 05 
1075 04 20578 04 

1074 20735 01 

num= 3 
n val Sta 

0032 2027402 

Elev Sta 
107301 17972 05 
107309 18257 04 
1071. 7 186000 6 
1070 07 1882304 
106606 1894804 
106805 19057 06 
106801 1920204 
106503 1935708 

1062 1949309 
1061.2 19586 06 
1051. 5 19699 0 6 
1046 06 19993 09 
104903 2021904 
1072 0 6 20341.6 
107409 20474 03 
107409 2048806 
107305 2054005 

1075 2061902 
107402 20751.5 

n val 
0037 

Le ngths: Left channel 
500 493066 

Right 
485 

2 
Permanent 

F 
F 

RS: 213 0 38 

num= 96 
El ev Sta 

107007 1772905 
107301 1800605 
1071 0 5 18390 09 

1071 1865608 
107008 1901206 
106808 1919605 
106608 1930308 
106102 19365 05 

Elev Sta 
1071.2 17747 0 9 
107207 18006 07 
1071. 3 18419 04 
107005 18735 
1070 08 1907303 
1068 05 19204 06 
1064 04 19303 09 
1061 02 19401 07 
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El ev Sta 
107408 1814003 

1074 18402 02 
1071.6 18625 0 8 
106904 1888006 
1066 06 1897005 
106806 1905708 
106709 19243 03 
106408 19392 05 
1061 07 19499 06 
1061.2 1958705 
105005 1973503 
1046 03 2003708 

1049 20220 0 8 
1072 05 20362 06 
1074 09 20476 07 
107407 2048903 
107304 20545 
1074 0 5 20621.6 
107405 20765 02 

coeff Contr 0 
01 

El ev Sta 
1072 0 2 17763 0 8 
107207 18008 
107009 1842004 
107006 18756 06 
1070 08 19129 04 
1068 03 19213 0 9 
1064 04 1930402 

1061 19405 0 7 

107406 
107506 
107502 
107208 
1075 04 
1075 01 

Expano 
03 

Elev 
107401 
107307 
1071.9 

1067 
1067 02 
106806 

1067 
1064 04 
1061 08 
106102 

1047 
104602 
1048 09 
1072 0 6 

1075 
107407 
107308 
1074 04 
107408 

Expano 
0 3 

Elev 
107301 
107207 
1070 09 
1070 09 
106907 
1068 02 
106404 
106008 



• Pre-Project . rep 
19411.2 1060 . 6 19452.9 1058 . 9 19499 . 7 1059 .7 19523 . 7 1060 . 4 19526 .3 1060 . 4 
19530.8 1060.5 19534 . 1 1060 . 4 19575.5 1058.6 19625 . 5 1054 .4 19648.5 1052.9 
19678 . 5 1053 . 7 19684 . 4 1053.8 19732 . 6 1049.4 19735 .1 1049. 2 19761. 4 1050 . 8 
19767.8 1050. 7 19771.9 1050.2 19796.5 1046 .2 19864 . 4 1045.8 20277.6 1045.7 
20311.6 1045.6 20311.7 1045 . 4 20329.1 1049.4 20361.7 1051.6 20363.3 1052.8 
20364.3 1052.8 20374 1053.5 20405.3 1054 .8 20417 1056.5 20434.2 1065 

20473 1075 . 2 20473.5 1075.2 20515.6 1074.3 20532 1073 . 2 20533 . 3 1073 
20535 . 9 1073 20539 . 6 1072.9 20569.9 1072 . 5 20578 1072 .1 20607 . 5 1072 .2 
20652.6 1074 20655.9 1074.1 20722 . 7 1075 . 3 20793.4 1076 20804 . 4 1076 . 4 
20831.2 1076 .4 20834 1075.7 20842 .3 1072 . 9 20845 .3 1072 .1 20848 . 9 1072 . 1 
20860.3 1072.3 20875 . 9 1072.3 20895 .1 1072. 4 20963 . 7 1072.4 20982 . 3 1071.9 
20996.7 1072.4 

Manning's n values num= 3 
Sta n val sta n val Sta n val 

17634.6 . 037 19346.1 .032 20473 . 037 

Bank Sta: Left Right Lengths: Left channel Right coeff Contr . Expan. 
19346 .1 20473 210 290.06 395 . 1 . 3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

17634.6 19346 . 1 1076 .4 F 
20473 20996 . 7 1076 . 4 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS : 213. 33 

INPUT 
Description: 213.33 
Station El evation Data num= 96 

sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
17662 . 6 1072.6 17668 1072.6 17677 1072.6 17679.2 1072.7 17685 . 5 1072.7 
17890 . 3 1072 17891. 3 1072 17919.8 1071.9 18055.2 1071.9 18114 . 9 1071 . 9 
18241.8 1071.2 18279.3 1070.9 18302 . 9 1070.9 18305.8 1070.8 18316 . 6 1070.7 
18337.3 1070 .5 18464 .8 1070.6 18565 . 2 1070.8 18644.2 1071 18654.1 1071 • 18680.7 1070.7 18888.5 1070 18954 . 5 1069 . 6 19002 .1 1069.7 19091. 3 1069 
19104.2 1069 19104.4 1069 19107.7 1069 19109 . 5 1068 . 5 19112.3 1067.7 
19112.4 1067.7 19123.4 1067. 3 19136 . 1 1067.1 19144.4 1069 .1 19147.5 1069 . 9 
19163 . 9 1070.3 19173.4 1070.7 19184.4 1069 . 5 19203.3 1068 .1 19209 . 7 1067.1 
19222.7 1066 19244.2 1064 .1 19272 . 3 1063 19328 .9 1063.5 19336 . 9 1063.4 
19344.3 1063 . 4 19367 . 2 1062.3 19389 1062 19396.3 1061.9 19416 . 7 1061.3 
19418 .1 1060 . 9 19453.8 1059.7 19472.5 1059 . 2 19476 . 7 1057.5 19530 . 4 1058.7 
19538.8 1058.7 19541 1058.6 19590 1056 . 9 19629.4 1054.2 19644.5 1053.7 
19671 . 3 1051.4 19710. 3 1047.2 19715 . 9 1046.8 19755 . 6 1046 . 4 19757 . 3 1046 . 3 
19759 . 3 1046.3 19761.3 1046 . 3 19780 . 3 1046 . 2 20358 . 7 1045 . 4 20444.8 1048 . 7 
20449.3 1048.9 20508 1066.2 20514.9 1068.7 20553.2 1069 .1 20640.2 1069.7 
20662.5 1069 . 4 20704 1068.4 20729.7 1068.7 20782.7 1069.1 20784.7 1069.2 
20789 . 1 1069. 5 20821.1 1071.4 20854 . 7 1073 20856.9 1073.1 20859 . 1 1073.1 

20896 1072.7 20902.1 1072.7 20919.8 1072 . 5 20932.4 1072.6 20967 . 3 1072.5 
21012.3 1072.8 21051. 5 1073 21059.7 1073 21066 1073.1 21092 . 4 1073 
21244.4 1073.1 

Manning's n values num= 3 
Sta n val Sta n val Sta n val 

17662.6 .037 19328.9 .032 20514.9 .037 

Bank Sta : Left Right Lengths: Left Channel Rig ht coeff contr. Expan . 
19328 . 9 20514.9 266 316 . 41 426 .1 . 3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

17662.6 19328.9 1073.1 F 
20640 . 2 21244.4 1073.1 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS : 213.26 

INPUT 
Description: 213.26 
Stati on El evation Data num= 45 

Sta El ev Sta Elev Sta Elev Sta Elev sta Elev 
17300 1071 . 7 17670 1072 17850 1073.6 18250 1075.5 19180 1078 . 2 

19488.1 1078.1 19488.2 1072 .97 19495.2 1069.2 19517.2 1057 . 5 19564 .2 1055.45 • 19584 . 2 1051. 3 19586 . 9 1051 19589.4 1051 19638.2 1048 .1 19686 . 9 1047 . 3 
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19689.4 
19838 . 2 
19986.9 
20121.7 
20248.7 
20387.9 

1047.3 19704.2 
1042.8 19871.7 
1042 . 7 19989.4 
1043. 3 20171.2 
1042.2 20286.9 
1070.4 20387.9 

Pre - Project . rep 
1047.2 19743 . 2 1042 . 2 19786.9 1042.15 
1042.9 19886.9 1043 . 85 19889.4 1043 . 8 
1042 . 7 20038.2 1042.3 20086.9 1042 . 85 

19789.4 
19938.2 
20089 .4 
20223.2 
20382 . 7 

1042.2 
1044.1 
1042.8 
1040.4 
1069 . 6 
1075.5 

1041 .05 20188.2 1040.9 20189.4 1040.9 
1043.4 20289 .4 1043.4 20307 . 7 1044.35 
1072.9 20388 1078 .19 20790 1078 .3 21330 

Manning's n values 
Sta n val Sta 

17300 .037 19488.2 

num= 3 
n val sta 

.032 20387.9 
n val 

.037 

Bank Sta: Left Right 
19488.2 20387.9 

Lengths: Left Channel 
155 152.22 

Right 
155 

Coeff contr. 
. 1 

Expan . 
. 3 

Ineffective Flow num= 2 
Sta L Sta R Elev 
17300 19488.2 1072 . 97 

20387.9 21330 1070 . 4 

BRIDGE 

RIVER : 1 
REACH: 1 

INPUT 

Permanent 
F 
F 

RS: 213.255 

Description : central Avenue Bridge 
Distance from Upstream xs = . 1 
Deck/ Roadway width 151 . 22 
weir coefficient 2 . 6 
Upstream Deck/ Roadway Coordinates 

num= 11 
Sta Hi Cord LO Cord 

19488.1 1078.1 1072.97 
19686 . 9 1078 . 86 1073.64 
19989 .4 1079.38 1074.2 
20286.9 1078.53 1073.32 

Sta Hi cord 
19488.2 1078.14 
19786 . 9 1079.15 
20086.9 1079.13 

20388 1078.19 

upstream Bridge cross section Data 
Station Elevation Data num= 

Sta Elev Sta Elev 
17300 1071.7 17670 1072 

19488 .1 1078.1 19488.2 1072.97 
19584.2 1051.3 19586.9 1051 
19689 .4 1047.3 19704.2 1047 .2 
19838 . 2 1042.8 19871 .7 1042.9 
19986.9 1042.7 19989 .4 1042.7 
20121.7 1043.3 20171.2 1041.05 
20248.7 1042 .2 20286.9 1043 .4 
20387.9 1070.4 20387 . 9 1072.9 

45 
Sta 

17850 
19495.2 
19589 .4 
19743 . 2 
19886 . 9 
20038.2 
20188.2 
20289 .4 

20388 

Manning's n val ues num= 3 
Sta n val Sta 

17300 .037 19488 .2 

Bank s ta : Left Right 
19488.2 20387.9 

Ineffective Flow num= 
Sta L Sta R Elev 
17300 19488.2 1072.97 

20387.9 21330 1070.4 

Downs tream Deck/ Roadway 
num= 11 
Sta Hi Cord Lo Cord 

n val sta 
.032 20387 . 9 

coeff contr. 
.1 

2 
Permanent 

F 
F 

coordinates 

Sta Hi cord 
19488.1 1078.1 1072.97 19488.2 1078.14 
19686 . 9 1078.86 1073.64 19786 . 9 1079 . 15 
19989 .4 1079.38 1074.2 20086.9 1079.13 
20286.9 1078 . 53 1073.32 20388 1078 . 19 

Downstream Bridge cross section Data 
Station Elevation Data num= 45 

Sta Elev Sta Elev Sta 
17300 1071. 7 17670 1072 17850 

19488 .1 1078.1 19488.2 1072 . 97 19495.2 
19584 . 2 1051. 3 19586.9 1051 19589 . 4 
19689 .4 1047.3 19704.2 1047.2 19743.2 
19838 . 2 1042 .8 19871. 7 1042.9 19886 . 9 
19986.9 1042.7 19989 .4 1042 . 7 20038.2 
20121.7 1043 . 3 20171.2 1041. OS 20188.2 

LO Cord 
1072 . 97 
1073 . 93 
1073.93 
1072.98 

Sta Hi Cord LO Cord 
19586 . 9 1078 . 5 1073.28 
19886.9 1079 .37 1074.2 
20188.2 1078.89 1073 . 7 

El ev Sta 
1073.6 18250 
1069.2 19517.2 

1051 19638.2 
1042.2 19786 . 9 

1043 .8 5 19889 . 4 
1042.3 20086.9 
1040.9 20189.4 
1043.4 20307 . 7 

1078.19 20790 

n val 
.037 

Expan. 
. 3 

Lo Cord 
1072.97 
1073 . 93 
1073.93 
1072 . 98 

Elev 
1073.6 
1069 .2 

1051 
1042 .2 

1043.85 
1042.3 
1040.9 

Sta 
19586 . 9 
19886.9 
20188.2 

sta 
18250 

19517.2 
19638.2 
19786.9 
19889.4 
20086.9 
20189.4 
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Elev Sta Elev 
1075 . 5 19180 1078.2 
1057 . 5 19564.2 1055.45 
1048.1 19686.9 1047.3 

1042.15 19789 . 4 1042.2 
1043 . 8 19938 .2 1044 . 1 

1042 . 85 20089 . 4 1042 .8 
1040 . 9 20223.2 1040 .4 

1044.35 20382 . 7 1069.6 
1078 . 3 21330 1075.5 

Hi cord LO Cord 
1078 . 5 1073 .28 

1079.37 1074 . 2 
1078.89 1073 . 7 

Elev sta Elev 
1075.5 19180 1078.2 
1057.5 19564.2 1055.45 
1048.1 19686.9 1047 .3 

1042.15 19789.4 1042.2 
1043.8 19938.2 1044.1 

1042 . 85 20089.4 1042.8 
1040 . 9 20223.2 1040.4 



• 

• 

• 

Pre-Project. rep 
20248.7 1042.2 20286.9 1043.4 20289.4 1043.4 20307.7 1044.35 20382.7 1069 .6 
20387.9 1070.4 20387 .9 1072.9 20388 1078 .19 20790 1078.3 21330 1075.5 

num= 3 Manning's n values 
Sta n val Sta n val sta n val 

.037 17300 .037 19488.2 .032 20387.9 

Bank Sta: Left Right 
19488.2 20387.9 

Ineffective Flow num= 
Sta L Sta R Elev 
17300 19488.2 1072.97 

20387.9 21330 1070.4 

Coeff contr. 
.1 

2 
Permanent 

F 
F 

Upstream Embankment side slope 
Downstream Embankment side slope 
Maximum allowable submergence for weir 
Elevation at which weir flow begins 
Energy head used in spillway design 
Spillway height used in design 
weir crest shape 

Number of Piers 8 

Pier Data 
Pier Station 
upstream 

upstream=19588.15 
num= 2 

width 
2.5 

Downstream 
width 

2.5 

Elev width Elev 
1051 2.5 1073.28 

num= 
Elev 
1051 

2 
width Elev 

2.5 1073.28 

Pier Data 
Pier Station 
upstream 

upstream=19688.15 

width 
2.5 

Downstream 
width 

2.5 

Pier Data 

num= 2 
Elev width 

1047.3 2.5 
num= 

Elev 
1047.3 

width 
2.5 

Elev 
1073.7 
2 

Elev 
1073.7 

Pier Station upstream=19788.15 
upstream num= 2 

width Elev width 
2.5 1042 .15 2.5 

Downstream num= 
width Elev 
2.5 1042.15 

Width 
2.5 

Elev 
1073.9 
2 

Elev 
1073.9 

Pier Data 
Pier Station 
upstream 

Upstream=19888.15 

width 
2.5 

Downstream 
width 

2.5 

Pier Data 

num= 2 
Elev width 

1043 . 8 2.5 
num= 

Elev 
1043.8 

width 
2.5 

Elev 
1074.2 
2 

Elev 
1074 . 2 

Pier Station upstream=19988.15 
upstream num= 2 

width Elev width 
2.5 1042.7 2 . 5 

Downstream 
width 

2.5 

num= 
Elev 

1042.7 
width 

2.5 

Elev 
1074.2 
2 

Elev 
1074.2 

Pier Data 
Pier Station 
Upstream 

upstream=20088.15 

Width 
2.5 

Downstream 
Width 

2.5 

Pier Data 

num= 2 
Elev width 

1042.8 2 . 5 
num= 

Elev 
1042.8 

width 
2.5 

Elev 
1073.9 
2 

Elev 
1073.9 

Expan . 
. 3 

flow .95 

horiz . to 1.0 vertical 
horiz. to 1 . 0 vertical 

Broad crested 

Downstream=19588.15 

Downstream=19688.15 

Downstream=19788.15 

Downstream=19888.15 

Downstream=19988.15 

Downstream=20088 . 15 
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Pi er Stat ion 
upstream 

widt h 
2 . 5 

Upstream=20189 . 45 

Downstream 
width 

2.5 

Pi er Data 

num= 2 
Elev wi dth Elev 

1040 . 9 2 . 5 -1073 . 7 
num= 2 

Elev width Elev 
1040 . 9 2 . 5 1073 . 7 

Pier St ation ups t ream=20288 . 15 
upstream num= 2 

wid t h El ev width 
2 . 5 1043.4 2.5 

Downstream 
widt h 

2.5 

num= 
El ev 

1043.4 
width 

2.5 

El ev 
1073 . 3 
2 

Elev 
1073.3 

Number of Bridge Coefficient Sets 

Low Fl ow Method s and Data 
Ene rgy 

1 

Pre - Project. rep 
Downstream=20189 . 45 

Downstream=20288. 15 

Moment um cd 1 . 2 
Yarnell 

selected Low Flow Met hods 

High Fl ow Method 
Energy on l y 

Additional Bridge Parameters 

KVal 1.05 
Hi ghes t Ene r gy Answer 

Add Friction component to Momen t um 
Add weig ht component to Momentum 
c l ass B f l ow critical dept h computations use critical depth 

ins i de the bridge at the upstream end 
c r iteria to check for pressure flow = Upstream ene rgy grade l i ne 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 213 . 25 

INPUT 
Description: 213.25 - FEMA section AE 
station Elevation Data num= 45 

Sta Elev Sta El ev sta Elev Sta Elev Sta 
17300 1071.7 17670 1072 17850 1073.6 18250 1075 . 5 19180 

El ev 
1078 . 2 

19488.1 1078 . 1 19488.2 1072 . 97 19495.2 1069 . 2 19517 . 2 1057 . 5 19564 . 2 1055.45 
19584 . 2 1051. 3 19586 . 9 1051 19589.4 1051 19638 . 2 1048 .1 19686 . 9 1047.3 
19689.4 1047 . 3 19704 . 2 1047.2 19743.2 1042 . 2 19786 . 9 1042.15 19789 . 4 1042.2 
19838 . 2 1042 . 8 19871.7 1042 . 9 19886 . 9 1043 . 85 19889 . 4 1043.8 19938 . 2 1044 . 1 
19986 . 9 1042 . 7 19989 . 4 1042 . 7 20038.2 1042 . 3 20086.9 1042 . 85 20089 . 4 1042 . 8 
20121 . 7 1043 . 3 20171.2 1041. OS 20188.2 1040 . 9 20189 . 4 1040 . 9 20223 . 2 1040.4 
20248 . 7 1042 . 2 20286 . 9 1043 . 4 20289 . 4 1043 . 4 20307.7 1044.35 20382 . 7 1069.6 
20387.9 1070.4 20387.9 1072.9 20388 1078.19 20790 1078 . 3 21330 1075 . 5 

Manning's n val ues num= 3 
sta n val sta n val St a n val 

17300 .037 19488.2 .032 20387.9 . 037 

Bank Sta: Left Rig ht Leng ths : Left chann e 1 Rig ht coeff contr . Expan. 
19488 . 2 20387.9 121 123 . 36 121 . 1 .3 

I neffective Flow nu m= 2 
Sta L Sta R El ev Permanent 
17300 19488 . 2 1072.97 F 

20387.9 21330 1070 . 4 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS : 213.21 

I NPUT 
Description: 213 . 21 

Rig ht Channe l Bank Station Interpol ated 
num= 96 Station Elevation Data 

s t a El ev Sta El ev Sta El ev Sta Elev Sta Elev 
18330 . 9 1072.8 18364 1072 . 8 18412.8 1073 . 1 18447 . 9 1073 18475 . 1 1072 . 3 
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18506.2 
18638.6 
18679.6 
18879 . 8 
19171.4 
19283.8 
19391.2 
19533.4 
19595.9 

19627 
20387.2 
20506.4 

20584 
20687 

20803.3 
20948.4 
20980.1 
21094.6 
21278 . 4 

1072 18530 . 5 
1069.9 18645.2 
1070.4 18691 
1069 . 1 18990 
1069.4 19189.5 

1069 19284.7 
1068 . 1 19421 . 7 

1049 19535.9 
1047.4 19611 . 2 
1045.3 19697 
1045.1 20389.8 
1046.3 20545.8 
1054.4 20584 . 6 
1065.1 20732 . 3 
1066 . 3 20840 
1067.8 20957 . 7 
1072. 5 21025.3 
1072 . 7 21137.7 
1074.5 

Mann ing's n values 
sta n val Sta 

18330.9 .037 19490.3 

sank sta: Left Right 
19490.3 20418.5 

Ineffective Flow num= 
Sta L Sta R Elev 

18330.9 19253 . 8 1074 
20418.5 21278.4 1074 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 213 . 11 
station El evation Data 

Sta 
17566 . 5 
17929.2 
18312.5 
18382 . 1 
18480.8 

18584 
18759.6 
18863 . 8 
19047.7 

19575 
19661.3 
20638 . 9 
20889.5 
21080.5 
21449.7 
21602.4 
22217.7 

Elev Sta 
1070.1 17705 . 4 
1069.8 17996.1 
1071.8 18319 . 5 
1068.8 18390 
1071. 2 18492 . 7 
1071 . 9 18596 . 8 
1071.8 18769 . 2 
1073 . 8 18931 . 9 

1075 19171 . 5 
1067 . 9 19589.1 
1047 . 6 20012.6 
1086 . 2 20743.9 
1087 . 8 20899 . 2 
1084 . 4 21100.6 
1073.9 21464 . 1 
1073.9 21694 . 6 

1071 22268.3 

Manning's n values 
sta n val Sta 

17566.5 .037 19606.1 

Bank sta : Left Right 
19606.1 20599.1 

Ineffective Flow num= 
Sta L Sta R Elev 

17566.5 18780 . 8 1087 . 8 
20599 . 1 22488 . 2 1087.8 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 213 .03 
station Elevation Data 

1071.1 18588.6 
1070 18646.8 

1070.2 18696.8 
1068.8 19004 . 3 
1069.4 19238.8 

1069 19384 
1067.9 19486.6 
1049.5 19545.6 
1046 . 8 19618 . 6 
1045 . 2 19802 . 7 
1045.1 20418.5 
1046.4 20547 
1058.9 20634 . 9 
1064.9 20749.5 
1066.3 20853.8 
1070.3 20963 . 6 
1072.2 21041.7 
1072 . 7 21224 . 3 

num= 3 
ri val sta 

.032 20418.5 

Pre-Project. rep 
1070 18604.7 1069 . 8 18607 . 3 
1070 18647 1070 18648 . 3 

1070.3 18826.1 1070 . 2 18853 . 1 
1068 . 6 19030 . 8 1069 19071 . 8 
1069 . 2 19251 . 2 1070 19253 . 8 
1068.2 19385.3 1068.1 19387.8 
1066.6 19490.3 1065 . 6 19518.8 

1052 19551.4 1054 . 2 19576.8 
1046 . 7 19619.1 1046.6 19626.3 
1045.1 20377.2 1044.9 20380 . 6 
1045.3 20484.9 1046.3 20500 . 9 
1046.4 20573 . 1 1046 20581 
1062.9 20654.9 1064 . 2 20663 
1065.1 20761.2 1066 20787.8 
1066.3 20900.8 1066.8 20929.7 
1072.1 20965.8 1071.9 20972.5 
1072.4 21049 1072.4 21083 
1073.6 21258.5 1074.2 21274.1 

n val 
. 037 

Lengths: Left channel 
450 531 . 57 

Right 
745 

coeff contr . 
.1 

2 
Permanent 

F 
F 

RS: 213.11 

num= 85 
El ev Sta 

1071.3 17742.2 
1072 . 7 18084 . 9 
1069 . 3 18320.2 
1068 . 3 18395.2 
1070.4 18507 . 8 
1072 . 2 18606 
1073 . 7 18780.8 
1074.1 18960.3 
1072 . 4 19275 . 4 
1068.3 19601.9 
1047.6 20486.9 
1086.8 20798.9 
1087 . 8 20922 
1083 . 3 21131.5 
1073.6 21478.8 
1073.6 21800.6 
1071.4 22474 . 2 

num= 3 
n val sta 

.032 20599.1 

Elev Sta 
1071.6 17814 . 3 
1073 . 4 18245.7 
1069 . 1 18324.7 
1069.2 18399.3 

1070 18517.1 
1072.4 18609.2 
1075.5 18785.7 
1074.3 18976.4 

1071 19456 
1071. 4 19606.1 
1047.9 20586.5 
1087.3 20849 
1087.5 21000 . 4 

1083 21372 . 7 
1073.9 21484.8 
1072.4 21943.2 
1073.6 22486.2 

n val 
.037 

Lengths: Left Channel 
425 459.38 

Right 
565 

2 
Permanent 

F 
F 

RS: 213.03 

num= 97 
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El ev Sta 
1070 . 1 17888 . 9 
1073 . 1 18304.6 
1069 . 1 18353 . 4 
1071.7 18472.2 
1069.2 18520 . 7 
1072 . 4 18753 . 6 

1075 18793.4 
1074.4 19015.9 
1071.1 19523.2 
1072.1 19616 . 1 
1081.1 20599.1 
1087.5 20878 . 6 
1087 . 3 21062.3 
1078 . 3 21390 . 1 
1073 . 8 21573.7 
1070.8 22180.4 
1076.3 22488.2 

coeff contr. 
.1 

1070 
1070 

1069.7 
1069 . 5 

1070 
1068.1 
1054.9 
1051.8 
1045. 5 

1045 
1046 . 4 

1046 
1064 . 8 
1066.2 
1067.2 
1072.2 
1072.6 
1074.3 

Expan. 
.3 

Elev 
1069.6 
1073.3 
1069.6 
1071 . 2 
1069 . 6 

1072 
1074 . 4 

1075 
1069.3 
1067.5 

1086 
1087.6 
1085.9 
1077.6 
1073.9 
1070.9 

1077 

Expan . 
.3 



sta 
16056.5 

16409 
16550 

16821 . 1 
17238 . 8 
17576 . 5 
17987 . 3 
18246 . 2 

18496 
18708 . 1 
18848 . 3 
19324 . 1 
19666 . 3 
19807 . 6 
19974.6 
20551. 1 
20668 . 5 
20990.3 
21240 . 8 

21439 

Elev Sta El ev Sta 
1068 . 9 16069 .1 1068.8 16071 .5 

1070 16413 . 8 1070 16414 . 4 
1070 . 3 16603.1 1070 . 5 16734 . 3 
1069.8 16943 . 1 1070 .1 16956 . 6 
1069 . 8 17263 . 2 1069 . 3 17296 . 6 
1069 . 4 17728 . 6 1070 . 6 17908 . 4 
1069.9 18028.7 1068 . 5 18086 . 7 
1068 . 5 18370 . 2 1068 . 2 18382 . 5 
1070.4 18502.4 1070 . 5 18521.4 
1071 . 2 18723.6 1071. 3 18831.5 
1070 . 8 18969 . 8 1071. 4 19007.8 
1073.1 19588 . 8 1066.9 19627 . 1 
1067 . 8 19672.11066 . 574 19703.2 
1047 . 8 19807.9 1047.8 19808.6 
1046 . 7 20168 . 5 1046.8 20481.5 
1052 . 620591. 831066.575 20595 . 4 
1085 . 5 20744 . 1 1085.4 20806 . 7 
1075 . 5 21125.9 1073 . 2 21137 . 8 
1071 . 7 21303.4 1071 . 3 21328 . 8 
1071. 7 21481.2 1071. 9 

Manni ng's n values nu m= 3 
Sta n val Sta n val Sta 

16056.5 .037 19672 . 1 . 03220591. 83 

Pre - Project . rep 
El ev sta Elev Sta 

1068 . 8 16197.1 1069.2 16383 . 9 
1070 16428.8 1070 16501 . 9 

1069.9 16759 1069.9 16800 . 6 
1070 . 5 16985 . 9 1070.6 17193.9 
1068.7 17461 . 4 1069. 1 17486 . 5 

1072 17938 . 3 1071 . 6 17974 . 7 
1069 . 1 18107.5 1068.9 18113.8 
1068 . 2 18389 1068 . 3 18394.9 
1070.6 18643 . 8 1071 18700 . 9 
1070.9 18846 . 4 1070.8 18847.1 
1071 . 8 19178 . 9 1073.7 19181 . 7 

1066 19640.5 1066 . 2 19662 . 1 
1060 19755.3 1050.7 19776.1 

1047.8 19883 . 7 1046 . 8 19936 . 5 
1047 . 5 20531 . 6 1047.5 20536 . 3 
1067.8 20639.6 1083 20645 . 8 
1086. 1 20879 . 4 1082 20936 . 8 
1072 . 9 21183.6 1072. 1 21221 
1071 .1 21394 . 9 1071.7 21406.3 

n val 
. 037 

Bank St a: Left Ri ght 
19672. 120591 . 83 

Lengt hs : Lef t cha nn e l Ri ght 
525 

Coeff Contr . 
. 1 

Ineffective Fl ow nu m= 
Sta L Sta R El ev 

16056.5 19178 . 9 1086 .1 
20645 . 8 21481 . 2 1086 .1 

CROSS SECTION 

RI VER : 1 
REACH: 1 

INPUT 
Descri pt i on: 212.93 

2 
Permanent 

F 
F 

RS : 212.93 

47 5 495 

Left and Rig ht c hann e l Bank stations I nterpol ated 
Station El evation Data num= 93 

Sta El ev Sta Elev Sta El ev 
18913.7 1067 . 5 18940 . 6 1066.4 18961. 6 1067.4 
19121.7 1070 . 2 19158 . 8 1070.2 19269.6 1071.2 
19412 . 2 1072.5 19420 . 1 1072 . 9 19430.8 1073 . 3 

19645 1068.3 19645 . 7 1068 . 4 19645 . 9 1068 . 4 
19690.761065 . 485 19697 . 4 1063.6 19757.3 1046.7 

19850.5 1046 . 5 19924 . 2 1047.4 19928 . 9 1047 . 5 

Sta El ev Sta 
18996.4 1069.5 19034 . 7 
19362.4 1070. 3 19381. 3 
19436 . 5 1073 . 5 19633.3 
19653.4 1069 19673 . 1 
19779 . 3 1046 . 4 19826 . 6 
19929 . 5 1047.4 19958.7 

El ev 
1070 

1070 . 2 
1069 . 5 
1070.8 
1069 . 2 
1070.1 
1068.9 
1068 . 3 
1071 . 3 
1070 . 8 
1073 . 7 
1067 . 2 
1048.9 
1046.7 
1047.6 

1085 
1078 . 5 

1072 
1071.8 

Expan . 
.3 

El ev 
1069 . 3 
1070 . 6 
1068 . 7 
1070 . 5 
1046.3 
1045.5 

20129 . 7 1045 . 4 20271. 7 1045.6 20345.4 1045 . 6 20426 . 9 1045 . 520489.751065 . 484 
20489.8 1065.5 20498.7 
20655.9 1066 . 4 20685 . 9 
20872 . 4 1075. 1 20941 
21079 . 7 1071.2 21083 
21261. 8 1072 . 9 21268 . 5 
21815.9 1071.3 21853. 1 

22499 1068.8 22548.8 
23054.9 1071. 1 23121.6 
23159.2 1077 23162.2 
23248 . 6 1089 . 5 23303 . 8 
23345 .9 1077.9 23350 . 9 
23389.2 1071 23392 

Manning's n val ues 
sta n val sta 

18913 . 7 . 03719690 . 76 

Bank Sta: Left Ri ght 
19690.7620489.75 

Ineffective Fl ow num= 
Sta L Sta R El ev 

18913.7 19673 . 1 1078 
20498.7 23394 1078 

CROSS SECTION 

1068.1 20501 . 4 
1065 . 7 20749 . 1 
1074.1 20990.9 
1071 . 2 21113 
1072 . 9 21332.8 
1071. 3 21982 . 5 
1068 . 9 22568 . 2 

1072 23140 . 9 
1077 . 3 23171 
1089.6 23327 . 8 
1077 . 9 23361.3 
1071.2 23394 

num= 3 
n val Sta 

.03220489.75 

1068 20587.1 
1064 . 9 20804.3 

1073 21005.7 
1071. 3 21246 . 3 
1073.1 21571.4 
1070. 6 22017. 6 
1068 . 4 22648 . 5 
1076 . 4 23143. 5 
1077.8 23179 . 9 
1082 . 2 23331 . 1 
1078.1 23377 . 6 
1070.7 

n va l 
. 037 

Lengths : Left cha nnel 
495 501.9 

Rig ht 
535 

2 
Permanent 

F 
F 
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1066 . 5 20637 
1071.3 20847 
1072.8 21075.3 
1072.7 21249 . 5 
1072 . 7 21590 .1 
1070 . 5 22314 . 9 
1068 . 9 22948. 3 
1077 . 2 23151.2 
1081.1 23202 . 7 

1081 23333 . 2 
1073.6 23386.3 

coeff co ntr. 
. 1 

1066 . 5 
1074.9 
1071. 3 
1072 . 8 
1072 . 7 

1070 
1069 . 7 
1077 . 1 
1089.6 
1080.6 
1070 . 8 

Expa n . 
. 3 



• 

• 

Pre-Project. rep 
RIVER: 1 
REACH: 1 

INPUT 

RS : 212. 84 

Description : 212 . 84 - FEMA section AD 

Left and Right channel Bank Stations 
Interpolated 

Station Elevation Data 
Sta El ev Sta 

16284 . 9 1068 . 4 16487.1 
17038 . 7 1071.8 17089.2 
17652.7 1069 17900.6 
19203 . 8 1066 19229 . 6 
19244 . 8 1065.8 19286 . 8 
19560.8 1067 19586 
19711 . 51063.544 19765 . 4 
20298.7 1043.5 20314.2 
20405.2 1072 . 8 20416 . 8 
20629.8 1070.1 20679 . 7 
20874 . 5 1068 . 7 20940 . 7 
21449 .2 1070.2 21488.8 
21805 . 3 1070 . 7 21883.6 
22398.2 1069.8 

Manning ' s n values 
sta n val Sta 

16284 .9 .037 19711 . 5 

Bank Sta: Left Right 
19711.520347 .25 

Ineffective Fl ow num= 
Sta L Sta R El ev 

16284.9 19695.5 1072 . 8 
20367 . 7 22398.2 1072.8 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 212 . 74 

num= 66 
Elev Sta Elev 

1068.9 16606 1069.3 
1071.1 17339 . 8 1070 . 2 
1068.7 18109.2 1068 . 8 
1065.8 19232 .1 1065 . 8 
1067.4 19292 . 2 1069.2 
1066.9 19671 .4 1066.8 
1045.5 19772 . 2 1043.1 
1050 . 220347.251063.544 
1072 . 7 20424 . 4 1072.7 
1070 . 1 20767.5 1070.4 
1070 . 4 20979 .1 1070.3 
1070.8 21502.4 1071 
1070 . 5 21943.6 1070.2 

num= 3 
n val Sta 

.03220347 . 25 
n val 

. 037 

Length s : Left channel 
565 538 .19 

2 
Permanent 

F 
F 

RS : 212.74 

Sta 
16985 

17519.4 
18133.9 
19238.5 
19450.5 
19692.2 
19790.5 
20367 . 7 
20490 . 9 
20793.1 
21186.4 
21582 . 5 
22187 . 5 

Right 
480 

Left and Right channe l Bank Stat ions Interpolated 
Station Elevation Data 

sta El ev sta 
15451.4 1067 . 1 15456.2 
15619 . 6 1066.5 15997.3 
16486 . 7 1067.9 16644 . 3 
17351.4 1069 . 8 17392.8 
18021.4 1067 . 4 18082.2 
19430.3 1070 . 5 19440.7 
19504.9 1062.5 19514.1 
19577 . 2 1066.5 19641 . 5 
19709 . 2 1056.5 19745.4 
20311.1 1046.1 20335 
20400.7 1069 20436.3 
20612 .1 1068 . 9 20630.4 
20802 . 7 1069.4 20847.1 
21126.4 1069.4 21156 

Mann ing's n values 
sta n val Sta 

15451.4 .03719690.61 

Bank Sta : Left Right 
19690.61 20367.2 

I neffect ive Flow num= 
Sta L Sta R Elev 

15451.4 19678.6 1074 
20387.5 21421 . 2 1074 

CROSS SECTION 

RIVER: 1 
REACH: 1 

num= 70 
Elev Sta Elev Sta 

1067.3 15464.1 1067 . 8 15467.8 
1067 16142.7 1066 . 6 16235 

1068.2 16906 .1 1067.7 17106 . 4 
1069 . 3 17578 . 5 1067.9 17799 
1066.6 18121 . 5 1067.1 18128.7 
1074 . 4 19464 . 5 1074 . 9 19479 . 6 
1062.5 19546 . 7 1062.8 19569.3 
1067.1 19653.8 1066 . 8 19678 . 6 
1042.1 19776 . 5 1041.9 20081 . 3 
1053.3 20367 . 21063 .063 20372 . 6 

1069 20477 . 6 
1069.2 20677 . 9 
1068.9 20916 . 2 
1069 . 5 21203 . 9 

num= 3 
n val sta 

.032 20367 . 2 

1068 . 5 
1069 . 9 
1069.1 
1069 . 2 

n val 
.037 

Lengths: Left channel 
296 242 .17 

2 
Permanent 

F 
F 

RS : 212 . 68 

20512 . 4 
20719 . 8 
20977 . 1 
21326 . 9 

Right 
66 
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El ev Sta 
1071.2 17015 . 9 
1069 . 1 17554 . 9 

1069 19053.9 
1065.7 19242 . 2 
1067 . 9 19498.7 
1068.3 19695.5 
1043 . 1 19811 . 3 
1071 . 8 20367 . 9 
1070 . 9 20522 . 9 
1070.2 20818.2 
1069.3 21242 . 6 
1070 . 9 21684.9 
1070.4 22226 . 7 

coeff Contr. 
. 1 

Elev Sta 
1068.3 15480.9 
1067.1 16317 . 5 
1067.8 17312.1 
1066.9 17906.3 

1067 19421. 5 
1075 19498 . 8 
1066 19571. 5 

Elev 
1071.4 
1069.1 
1067. 7 
1065 . 7 
1067.5 
1068.9 
1043 . 2 
1071.8 
1069 . 8 
1069 . 1 
1069.1 
1071.4 
1070.2 

Expan . 
. 3 

El ev 
1067.9 
1067.4 
1069.3 

1067 
1067 

1064.8 
1066 . 5 

1067.319690 . 611063.061 
1041.6 20297.5 
1064 . 7 20387 . 5 
1068.7 20545 . 9 
1069.6 20764 . 1 
1068.7 21027.9 
1068.9 21421.2 

coeff contr. 
. 1 

1041.8 
1069 

1068.9 
1069.6 
1068.8 
1069.1 

Expan. 
.3 



Pre-Project . rep 

INPUT 
Description: 212 . 68 

Upstream face of 7th Avenue 
Station Elevation Data num= 34 

bridge 

Sta Elev Sta Elev Sta 
18325 1064.219130 . 38 106819307 . 91 

19501 . 071063 .02319567 . 36 1037.219595.08 
19703 . 33 1037 . 8819708.52 1037.8819721 . 94 
19811 . 58 1039.419816.77 1039.419829.76 
19919 . 83 1037.519925 .02 1037.519977.41 
20064 . 88 1037.5 20130.11063.02520137 . 19 
20615.57 106820641 . 55 1067.620780.11 

El ev Sta Elev Sta Elev 
1072 19492 . 8 1073 .0319492 . 89 1066 . 21 

1037 . 519600 . 27 1037.519645.74 1037.8 
1039.119780 . 83 1037.619790 . 36 1040 
1037 . 219839 . 72 103819878.26 1039 . 3 
1036.920028 .08 1038.120033.27 1038.1 
1065.820137.28 1072.6620407.73 1072 

106821568.17 1069.3 

Manning's n values 
sta n val Sta 

18325 . 03719501.07 

num= 3 
n val sta 

. 032 20130.1 
n val 

. 037 

Bank Sta: Left Right 
19501.07 20130.1 

Lengths: Left channel 
155 154.01 

Right 
155 

Ineffective Flow num= 
Sta L Sta R Elev 
1832519492 . 89 1066 . 21 

20137 . 1921568 .17 1065 . 8 

BRIDGE 

RIVER : 1 
REACH: 1 

INPUT 

2 
Permanent 

F 
F 

RS : 212 . 675 

Description: 7th Avenue Bridge 
Distance from Upstream xs = .1 
Deck/ Roadway Width = 153.01 
weir coefficient 2 . 6 
upstream Deck/ Roadway coordinates 

num= 11 
sta Hi cord Lo cord sta Hi cord Lo cord Sta 

18325 1064.2 1064 . 219130 . 38 
19492.8 1073 .03 1073 .0319492.89 

19703 . 34 1074.35 1067.5219811 . 58 
20033 . 27 1073 . 6 1066.7620137.19 

1068 106819307 . 91 
1073.03 1066.2119595 .08 
1074.48 1067 . 6419925.02 
1072 . 66 1065.84 

upstream Bridge Cross section Data 
Station Elevation Data num= 34 

Sta El ev Sta Elev Sta 
18325 1064.219130 . 38 106819307.91 

19501 .071063 . 02319567 . 36 1037.219595 . 08 
19703 . 33 1037.8819708.52 1037.8819721.94 
19811 . 58 1039 . 419816.77 1039.419829 . 76 
19919 . 83 1037.519925.02 1037.519977.41 
20064 . 88 1037.5 20130.11063 .02520137.19 
20615.57 106820641 . 55 1067.620780 . 11 

Manning's n values 
sta n val Sta 

18325 .03719501.07 

Bank Sta: Left Right 
19501.07 20130.1 

Ineffective Fl ow num= 
Sta L Sta R El ev 
1832519492.89 1066 . 21 

20137.1921568.17 1065 . 8 

num= 3 
n val sta 

. 032 20130.1 

coeff contr. 
. 1 

2 
Permanent 

F 
F 

Downstream Deck/ Roadway coordinates 
num= 11 
Sta Hi Cord LO Cord Sta Hi Cord 

18325 1064.2 1064.219130 . 38 1068 
19492.8 1073 .03 1073 .0319492 . 89 1073.03 

19703 . 34 1074.35 1067.5219811 . 58 1074.48 
20033 . 27 1073.6 1066 . 7620137.19 1072 . 66 

Elev Sta 
1072 19492 . 8 

1037 . 519600 . 27 
1039 . 119780 . 83 
1037 . 219839 . 72 
1036.920028 .08 
1065.820137.28 

106821568 . 17 

n val 
.037 

Expan . 
. 3 

LO Cord Sta 
106819307.91 

1066.2119595.08 
1067.6419925 .02 
1065.84 
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coeff contr. 
.1 

Hi cord Lo cord 
1072 1072 

1073 . 9 1067.07 
1074.24 1067 . 41 

Elev Sta 
1073.0319492.89 

1037 . 519645.74 
1037 . 619790.36 

103819878.26 
1038 .120033.27 

1072.6620407.73 
1069 . 3 

Hi cord Lo cord 
1072 1072 

1073 . 9 1067 .07 
1074.24 1067 . 41 

Expan . 
. 3 

Elev 
1066.21 

1037.8 
1040 

1039.3 
1038.1 

1072 



• 

• 

• 

Downstream Bridge cross section Data 
Station Elevation Data num= 34 

Sta Elev sta Elev sta 
18325 1064.219130 . 38 106819307 . 91 

19502.331062.53319567.36 1037 . 219595.08 
19703.33 1037.8819708.52 1037.8819721.94 
19811.58 1039 .419816.77 1039 . 419829 . 76 
19919.83 1037 . 519925.02 1037.519977 . 41 
20064 . 88 1037.520128.841062.53220137.19 
20615 . 57 106820641.55 

Manning's n values 
sta n val sta 

18325 .03719502.33 

Bank sta: Left Right 
19502.3320128.84 

Ineffective Flow num= 
Sta L Sta R Elev 
1832519492.89 1066.21 

20137.1921568.17 1065.8 

1067.620780.11 

num= 3 
n val Sta 

.03220128 . 84 

coeff contr. 
. 1 

2 
Permanent 

F 
F 

Pre-Project.rep 

Elev Sta Elev sta 
1072 19492.8 1073 . 0319492.89 

1037.519600.27 
1039 . 119780.83 
1037.219839.72 
1036.920028 .08 
1065 . 820137 . 28 

106821568 . 17 

n val 
.037 

Expan. 
. 3 

1037.519645.74 
1037 . 619790.36 

103819878.26 
1038 . 120033.27 

1072.6620407 . 73 
1069 . 3 

Elev 
1066 . 21 

1037 . 8 
1040 

1039.3 
1038.1 

1072 

Upstream Embankment side slope 
Downstream Embankment side slope 
Maximum allowable submergence for weir 
Elevation at which weir flow begins 
Energy head used in spillway design 
Spillway height used in design 

horiz . to 1.0 vertical 
horiz. to 1.0 vertical 

weir crest shape 

Number of Piers 5 

Pier Data 
Pier station 
upstream 

width 
4.8 

Downstream 
width 
4.8 

Pier Data 
Pier station 
upstream 

width 
4.8 

Downstream 
Width 

4 . 8 

Pier Data 
Pier station 
upstream 

Width 
4 . 8 

Downstream 
width 

4 . 8 

Pier Data 
Pie r station 
upstream 

Width 
4.8 

Downstream 
Width 

4 . 8 

Pier Data 
Pier station 
Upstream 

width 
4.8 

Downstream 
width 

4 . 8 

upstream=19597 . 67 
num= 2 

Elev width Elev 
1036 4.8 1068 

num= 2 
Elev width Elev 
1036 4.8 1068 

upstream=19705 .06 
num= 2 

Elev width Elev 
1036 4.8 1068 

num= 2 
Elev width Elev 
1036 4 . 8 1068 

upstream=19814 . 17 
num= 2 

Elev width Elev 
1036 4.8 1068 

num= 2 
Elev width Elev 
1036 4 . 8 1068 

upstream=19922 . 42 
num= 2 

Elev width Elev 
1036 4 . 8 1068 

num= 2 
Elev width Elev 
1036 4.8 1068 

upstream=20030.67 
num= 2 

Elev width Elev 
1036 4.8 1068 

num= 2 
Elev width Elev 
1036 4 . 8 1068 

Number of Bridge coefficient Sets 

flow . 95 

Broad crested 

Downstream=19597 . 67 

Downstream=19705.06 

Downstream=19814.17 

Downstream=19922.42 

Downstream=20030.67 

1 
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Pre-Project . rep 
Low Flow Methods and Data 

Energy 
Momentum 
Yarnell 

selected Low Flow Methods 

High Flow Method 
Energy only 

Additional Bridge Parameters 

cd 1.2 
KVal 1.05 

Highest Energy Answer 

Add Friction component to Momentum 
Add weight component to Momentum 
class B flow critical depth computations use critical depth 

inside the bridge at the upstream end 
criteria to check for pressure flow = upstream energy grade line 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 212.67 

RS : 212.67 

Left and Right channel Bank Stations Interpolated 
Station Elevation Data num= 34 

Sta Elev Sta Elev Sta 
18325 1064. 219130.38 106819307.91 

19502.331062.53319567.36 1037.219595 . 08 
19703.33 1037.8819708.52 1037.8819721.94 
19811.58 1039.419816.77 1039.419829.76 
19919 . 83 1037 . 519925 . 02 1037.519977.41 
20064.88 1037 . 520128.841062.53220137.19 
20615.57 106820641.55 1067.620780 .11 

Manning's n values 
Sta n val sta 

num= 3 
n val sta 

18325 .03719502 . 33 .03220128 . 84 

Elev sta 
1072 19492 . 8 

1037.519600.27 
1039.119780.83 
1037.219839.72 
1036.920028 . 08 
1065 . 820137.28 

106821568 . 17 

n val 
.037 

Bank Sta: Left Right 
19502 . 3320128.84 

Lengths : Left channel 
481 557.08 

Right 
901 

Ineffective Flow num= 
Sta L Sta R Elev 
1832519492.89 1066 . 21 

20137.1921568 . 17 1065 . 8 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 212.56 

2 
Permanent 

F 
F 

RS: 212.56 

Left and Right channel Bank Stations Interpolated 
station Elevation Data num= 84 

Sta Elev sta Elev Sta 
18526 . 6 1067.7 18605.6 1068 . 5 18672.9 
19147.3 1066.2 19151.5 1066 .4 19161.7 
19249.1 1068 . 8 19264 . 6 1065 19289.8 
19381.8 1063.3 19405.9 1071.5 19420.1 
19464.9 1070.8 19474 1071.7 19488.9 

19539 1066.2 19604 1065.9 19607 .1 
19619.8 1066.4 19637.7 1068 19655 . 3 
19757.5 1048.7 19785.4 1039.9 19929 

20264 1063 20269 . 6 1061 . 5 20279.7 
20398.1 1060.1 20425 . 6 1066.2 20438.5 
20575.6 1077.4 20581.9 1078.8 20601.9 
20732.1 1079.9 20755.7 1079.5 20791.2 

20896 1079.6 20938.4 1078.1 20958.4 
21101.8 1077.3 21144.7 1078.4 21165.1 

21329 1071.7 21351 . 9 1069.5 21384.8 
21640.1 1063.9 21686 . 7 1065.4 21688.1 
21833 . 3 1068.7 21846.1 1068.8 21931.4 

3 

Elev 
1069.1 
1067.6 
1059.5 
1070.7 
1073.8 
1065 . 3 
1067.8 
1039.8 
1059.4 
1062.1 
1079 . 3 
1077.6 
1077.9 
1078.9 
1066 . 8 
1065 . 4 
1069 . 9 

Manning's n values num= 
sta n val sta n val Sta n val 

Sta 
18686 . 4 
19184.3 

19333 
19427.9 
19506.5 
19613 . 7 
19692 . 8 
20217.8 
20318.1 
20445.5 
20671.6 
20834.9 
21004.8 
21203.3 
21396 . 7 
21734 . 9 
21952.1 
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Elev Sta Elev 
1073 .0319492.89 1066.21 

1037 . 519645 . 74 1037 . 8 
1037.619790 . 36 1040 

103819878.26 1039 . 3 
1038.120033.27 1038 . 1 

1072 . 6620407.73 1072 
1069.3 

Coeff contr . 
. 1 

Expan. 
. 3 

Elev Sta Elev 
1060 19108 . 7 1062 . 5 

1068.9 19238 . 8 1068 . 8 
1060 . 5 19374 . 1 1060.3 
1069 . 3 19436.8 1069 
1072.1 19530.4 1065.8 
1065 . 3 19619.1 1065 . 7 
1068 . 819731.051056 . 917 
1039.320252.141056.916 
1058 . 6 20372.9 1059 . 3 
1059 . 5 20451.6 1056.8 
1080 . 6 20698.7 1080.1 
1075 . 6 20892 . 5 1079 . 5 
1078.7 21029.1 1078 . 1 
1079.8 21236 . 8 1080.1 

1060 21632.6 1060 
1066 . 2 21757 . 8 1066.7 

1069 



• 

18526.6 . 03719731. OS .03220252.14 
Pre-Project.rep 

.037 

Bank sta : Left Right 
19731.0520252.14 

Ineffective Flow num= 
Sta L Sta R Elev 

18526.6 19692.8 1078 
20301 21952 . 1 1078 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 

Lengths: Left channel 
495 502.71 

2 
Permanent 

F 
F 

RS : 212.46 

Right 
525 

Description : 212 . 46 - FEMA section AC 

Left and Right Channel Bank stations 
Interpolated 

Station Elevation Data num= 66 
Sta Elev Sta Elev Sta Elev Sta 

18753.5 1067.1 18827.8 1067 .7 18877.5 1068 .2 18898.4 
19382.1 1053 . 4 19409 1053.9 19429.7 1053.3 19445.8 

19531 1052.9 19550 . 5 1054.6 19656.6 1055 19684.4 
19714.7 1067.819743.341056.289 19787.6 1038 . 5 19877 .7 
20270 . 9 1039.9 20290 . 3 1040.2 203011040.331 20380.4 
20422.7 1048.9 20436 . 9 1047.2 20446 . 3 1048.4 20484 .2 
20510.9 1057.5 20553.9 1062 .4 20563.5 1064 20616.9 
20691.8 1074.7 20705 . 2 1075 . 2 20771 . 8 1073 . 9 20836 . 5 
20893.4 1072.8 20932 . 3 1068.7 20999.5 1072.8 21028.4 
21143.4 1069.4 21187.1 1070.2 212 22.4 1071 . 9 21234.8 
21265.3 1070.2 21277.9 1069.2 21302 1065 . 4 21326 . 5 
21427 .4 1052.9 21482.8 1061.6 21523.6 1061.6 21591.7 
21657.5 1061.6 22674 1062 22695.3 1072.2 22728 .6 
22917.1 1063.8 

Manning's n values 
Sta n val Sta 

18753.5 .03719743.34 

Bank Sta: Left 
19743 . 34 

Ineffective Flow 
Sta L Sta R 

18753.5 19684.4 
20301 22917.1 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

Right 
20301 

num= 
Elev 

1075.2 
1075 . 2 

Description: 212 . 37 

num= 
n val 

. 032 

3 
sta 

20301 
n val 

.037 

Lengths: Left Channel 
495 497.81 

2 
Permanent 

F 
F 

RS : 212. 37 

Right 
510 

Left and Right channel 
station Elevation Data 

Bank stations Interpolated 

Sta Elev sta 
18816 . 9 1066 . 3 18818 . 6 
18989 . 9 1065 . 8 19000 
19112 . 5 1063.4 19137.4 
19209.3 1061 19668.8 
19685.1 1067 . 2 19692 . 2 

19744.061053.778 19782 . 7 
20285 . 4 1036.6 20288 . 8 
20369.5 1065.2 20396 . 5 
22070.8 1061 22075.2 
22155.8 1069.3 22177 . 3 
22275 .2 1064 . 6 22382.7 

Manning's n values 
sta n val sta 

18816.9 .03719744.06 

num= 53 
Elev sta Elev sta 

1066.2 18822 . 9 1066 . 3 18834 
1065.6 19036 . 9 1065.2 19054.2 
1064 . 7 19138.3 1064 . 8 19139 . 3 

1061 19681.7 1066 . 2 19684 . 6 
1064 . 6 19715.3 1065 19717 . 4 
1037.2 19926 . 2 1036.9 20272.4 
1038 . 620320.691053.776 20338.6 
1069 .4 20454.4 1070 . 1 20471.3 
1062 . 9 22088.8 1064.3 22125 .1 
1071 . 8 22222 . 4 1065.3 22242 . 6 
1065.6 22407.8 1066 . 1 

num= 3 
n val Sta 

.03220320.69 
n val 

.037 

Bank Sta: Left Right Lengths: Left Channel Right 
19744 . 0620320 . 69 500 495 . 84 485 

Ineffective Flow num= 2 
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coeff contr . 
.1 

Elev Sta 
1055 19357.3 

1054 . 1 19481. 5 
1069.8 19700 
1038.3 20214 . 4 
1041. 3 20415 . 6 
1055.6 20494.5 
1070 .3 20661.5 
1073.6 20841.8 

1074 21091. 5 
1070.7 21242.4 
1063.3 21392.1 
1061.2 21609.9 
1064.6 22746.1 

Coeff contr. 
. 1 

Elev Sta 
1066.3 18957 . 9 
1064 . 9 19092 . 2 
1064.8 19195 . 1 
1067.4 19684.8 
1065.1 19722.1 
1037.1 20284.2 
1062.3 20338.7 
1070.1 20508.4 
1067.6 22147.7 
1063.6 22252.8 

coeff contr . 
.1 

Expan. 
. 3 

Elev 
1055.1 
1054.3 
1067.4 
1037.2 
1048 . 6 

1057 
1072.5 
1073 .2 
1069.7 
1070.9 
1057 . 4 
1060.7 
1064.3 

Expan. 
. 3 

Elev 
1066 

1064.1 
1066 . 9 
1067 . 3 
1063 .2 
1036.6 
1062.3 

1061 
1068.9 
1063.9 

Expan. 
. 3 



Pre - Project.rep 
Sta L Sta R 

18816.9 19684.6 
20396.5 22407.8 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 212 . 27 

Elev Permanent 
1070 F 
1070 F 

RS: 212.27 

Left and Right channel Bank Stations Interpolated 

Station Elevation Data num= 95 
Sta Elev sta Elev Sta 

17693 . 1 1064.6 17697 . 9 1064 . 6 17734.8 
17796.2 1063.1 17827 . 6 1062.5 17846.2 
18061 . 8 1061.5 18108.5 1062.4 18180.8 
18264.8 1054.5 18285.2 1054 18326.7 
18380 . 3 1046. 2 18395.3 1042 . 4 18405.4 
18465.3 1023.5 18544.4 1025.1 18579.3 
18649.7 1013 18693 . 4 1012 . 9 18782.3 
18981 . 9 1012. 7 19083 1012.1 19110 
19314.3 1019 19342 . 1 1028 . 5 19385.1 
19509.8 1062 . 9 19515.4 1063 19561 
19754 . 6 1039 . 1 19765.4 1035 . 4 19935.2 
20281.9 1035.120330. 351052 . 334 20337 

20457 1023.9 20721 . 5 1023 . 4 20766.6 
20878 . 3 1023. 7 20909 . 5 1025 . 8 20935 .1 
21016 . 1 1028 2107 3. 4 1026.9 21105 . 5 
21190.6 1025 . 7 21248.8 1040.7 21294.4 
21373.3 1067.4 21415.5 1061.7 21426 . 9 
21501 . 4 1044.9 21538 . 1 1038 . 9 21543.5 
21626 . 5 1056.1 21660 . 7 1060 21745.2 

Manning's n values 
Sta n val Sta 

num= 3 
n val Sta 

17693 .1 .04519715. 25 .03320330 . 35 

Elev Sta 
1064 17740 . 4 

1062.4 17893.5 
1062 . 8 18221. 3 
1048 . 1 18342.3 

1039 18415.2 
1015.6 18586.4 
1012. 3 18931.2 
1012 . 1 19284. 8 
1048 . 2 19442 .6 
1063 . 7 19676.4 
1035.2 2000 3 .5 
1054 . 7 20351 
1022 . 9 20810.1 
1026.2 20970 . 3 
1026. 6 21138 . 2 
1051.5 21328 . 2 
1059.4 21439 .1 
1037.9 21579.4 
1060 . 6 21930.8 

n val 
.04 

Bank Sta: Left Right 
19715 . 2520330.35 

Lengths: Left channel Right 
475 

Ineffective Flow num= 
Sta L Sta R Elev 

17693 . 1 19676.4 1065 . 4 
20351 21968 . 2 1059.5 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Desc r iption: 212 . 18 

2 
Permanent 

F 
F 

RS: 212.18 

510 495 

Left and Right channel 
Station Elevation Data 

Bank Stations Interpolated 
num= 87 

Elev Sta Elev 
1063.9 17785.6 1063 . 1 
1062 . 2 18008.4 1061.5 

1063 18239 . 7 1059 
1046 . 2 18362 . 6 1053. 4 
1036.5 18431.2 1031.5 
1013.2 18615.7 1013 
1012 . 8 18976.1 1012 . 6 
1012 .2 19302.3 1012 . 4 
1044 . 9 19457 . 4 1044 . 6 
1065 . 419715 . 251052. 334 
1035.2 20097 . 2 1035.1 
1059 . 5 20416.4 1037.6 
1022 . 2 20848 .4 1021 . 5 
1026 . 8 20984 1027.2 
1026 . 2 21189.1 1025.7 
1059.6 21333 . 8 1060.2 
1056.3 21473 . 7 1050 
1046.2 21617 . 1 1054 . 3 
1061.7 21968.2 1061 . 7 

coeff contr . 
.1 

Expan. 
. 3 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
16867 .12 1065.216906.93 
17612.28 1062.917794 . 36 
18039.48 1010.818149 . 75 
18220 . 51 1027 . 218252.71 
18454.36 1016.218568.19 
19046 . 22 1017.719156 . 65 
19311.18 1015.1 19393 . 8 
19574 . 96 1010.619614 . 98 
19749.09 1033.819960 . 28 
20334.571050 . 30720340.72 
20551 . 86 1053 .0420622 . 11 
21257 .08 1058 . 6921362 . 76 
22158.98 1065.9622243 . 23 
22324.63 1061.3922394 .01 
22855 . 27 1061.5422949 .17 

1063.9117072.69 1063 . 6217369 . 21 1062.4817505 . 56 1062 .52 
1062 . 3317881 . 75 1062.5817916.47 1062.3217948.21 1065.69 
1011 . 6918168 . 39 1016.6418177 .08 1014 . 6 18188 1020 .06 
1039.3418269 . 64 1041.1618292 . 43 1036 . 718335 . 96 1016 . 75 
1014 . 7218633 . 81 1016 . 1118764 . 91 1017 . 4618823 . 95 1017 .09 
1019.3719198.34 1018.4419223 . 89 1018 . 4919248 . 34 1016 . 23 
1012 . 98 19433 1012.5219464 .03 1021.8119488 . 46 1011 . 1 
1037.4219649 . 87 1059.81 19685.1 1058.8119706.851050 . 309 

1030.820229.47 1031.720272 . 48 1032.6720319.31 1039 . 88 
1054.5120354.62 1060 . 320472 .17 1061 . 55 20523 . 7 1061.62 

1048.820687.56 1052.220928 .11 1055. 2921136.97 1058 . 41 
1060 . 7121646.22 1067 .2 21858 .08 1068 . 1122054.43 1067.43 
1064.32 22279 . 9 1062 . 822295 . 67 1065.5922307. 88 1060 . 91 
1058.4322480 . 34 1058.922555.28 1058 . 9222720.8 3 1059.92 
1061.4922974.76 1060 23021 .3 1058.523070 .19 1058 . 44 

Page 22 



• 

• 

• 

Pre-Project . rep 
23114 . 11 1060.29 23152.9 1060.0823260.95 1061.423486.25 1061.0523586.41 1061 .15 
23621.07 1061.4723789 . 79 1060.3723929 . 16 1060.4 24034.7 1061 . 824176.57 1062 . 42 
24281 . 11 1062.3324460 . 33 1061.22 

Manning's n values 
sta n val Sta 

16867.12 .04519706.85 

Bank sta: Left Right 
19706.8520334.57 

Ineffective Flow num= 
Sta L Sta R Elev 

16867 . 1219649.87 1068 
205 23.724460.33 1068 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description: 212.08 

num= 3 
n val sta 

.03320334.57 
n val 

.04 

Lengths : Left channel 
500 502 . 53 

2 
Permanent 

F 
F 

RS : 212 . 08 

Left and Right Channel Bank Stations Interpolated 

Right 
485 

coeff contr . 
.1 

Expan. 
. 3 

Station Elevation Data num= 101 
sta Elev Sta Elev sta Elev Sta Elev Sta Elev 

17052 .4 1065.117093 . 98 1063 . 217330.91 1062 . 5917423 . 14 1062.2117562.97 1062 .23 
17854.31 106117952.67 1061.3917989.42 1061.1 18003 . 9 1064.7218053.78 1032 .77 
18092.97 1010 . 318121 . 67 1010.4218204.85 1011 .4918218.51 1014 . 5318400 . 47 1013 .68 
18430.19 1013 . 718591 . 23 1012.7318717.39 1012 . 5518827.36 1012 . 71 18982.9 1014 . 44 
19125 . 21 1014.119158.95 1014 . 27 19197.5 1013 . 7219237.59 1014.0519246.24 1012 .73 
19261.95 1013.819287 . 74 1011.5219294.56 1009.4419377.18 1009.8819458 .03 1009 .79 
19560.86 1055 . 919603 . 52 1052.7719676 . 09 1052.9419681.091050 .10619689 . 85 1045 .14 
19720.06 1031 . 7419729 . 83 1028.619835.59 1026.9819956.58 1026 .4520018.74 1026 . 48 
20046 . 86 1026.7120134 .08 1025 . 920179 . 54 1025.9920234 . 17 1026 . 6520245.73 1033 .13 
20270.89 1050.120275 .07 1052.9220290 . 81 1060.920335.45 1060 . 3720383.25 1044 . 65 
20424 . 79 1044 . 3820442.88 1052.7920545.79 1055 . 720813.04 1061 . 3820956 . 27 1063 . 95 
21082 . 72 1065 .9821252.33 1068.1621359 . 98 1067.921436 . 79 1067.7621473.77 1066.77 
21529.98 1066.4821607.29 1070.321676 . 41 1072.821730.28 1073 . 8421923.53 1073 .03 
22030 . 61 1073.7622091 . 57 1073.1322182 . 24 1073.622303.01 1072.0522453.89 1069 . 64 
22595 . 45 1068.2222755 .09 1066 . 8622966.16 1063.923129 . 47 1061.46 23222.4 1059 .05 
23255 . 36 1058.6423268.74 1055.5123278.67 1058.323295.59 1055.5423328.26 1058 . 3 
23417 . 52 1058.423428 . 87 1058 . 123519.64 1059.323868 . 62 1059 . 1724082 . 28 1059 .08 
24280.77 1060.1224441.84 1061.9124594.59 1060 . 924688.74 1061.7424871.91 1061.24 

24970.8 1060.3325012 . 15 1058.2625172 . 94 1060 . 8 25399.4 1060.1425629 . 95 1059.85 
25800 . 17 1059 . 4125815 . 84 1060 .0725861 . 96 1079.725884.17 1080 . 2625963.83 1080.96 
26004 . 82 1061.65 

Manning's n values 
sta n val sta 

17052.4 .04519681.09 

num= 3 
n val Sta 

.03320270.89 
n val 

.04 

Bank Sta: Left Right 
19681.0920270.89 

Lengths: Left channel 
510 519 . 85 

Ineffective Flow num= 
Sta L Sta R Elev 

17052 . 419560 . 86 1078 
20290 . 826004.82 1078 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

2 
Permanent 

F 
F 

RS: 211 . 99 

Description : 211 . 99 - FEMA section AB 

Left and Rig ht channel Bank Stations 
Interpolated 

Station Elevation Data num= 97 

Right 
475 

coeff contr . 
.1 

Expan . 
.3 

Sta Elev sta Elev Sta Elev Sta Elev sta Elev 
17386 . 75 106217493 .12 1060.3617883.55 1058.918026.04 1059.0818043.61 1064 . 43 
18128 . 52 1011 . 918212.07 1010.04 18284 . 3 1009 .4118375.77 1031.9918386 . 79 1034 . 99 
18398 . 32 1031 . 618455 .15 1010 . 4218634 . 29 1010.1518715.79 1026 .1718726.98 1025 . 43 
18746 . 82 1028.918793 .14 1039 . 1118826 . 55 1047 . 2218835.49 1050 . 27 18880.3 1056 .14 
18928.65 1059.619023 .07 1060 . 4719122 . 51 1058.69 19147.6 1056.9819172.92 1053.9 
19222 . 57 1059.719306 . 36 1064 .7519387 . 36 1066 . 2619419 . 32 1065.7319467.92 1063.3 

Page 23 



Pre-Project. rep 
19535.53 1055.9 19579 . 8 1052.519594.04 1050.0119626.09 1059.7519669.23 1060.17 
19682.93 1052.119695.13 1051.719699.771048.63219734.91 1025 . 3919968.68 1025.66 

20018.4 102620129.78 1025.520175.87 1025.6620205 . 91 1027 . 820236.81 1047.09 
20249.651048 . 632 20249.8 1048.6520268 . 39 1059.720319 . 37 1059 . 4520355.66 1049.61 
20366.72 1051.1620380 . 34 1056.3120536.66 1059 . 720697.58 1062.9120861.07 1067.46 
20969.05 1071.421086.46 1074.5421220.77 1077.821348.89 1078.3521519 . 24 1075.76 
21606.23 1073.4221740.53 1069.1421834.91 106821936.77 1071 . 0222068.74 1077.26 
22189.17 1082.4922398.45 1089.6222486.87 1090.322515.75 1089.9422616.83 1085.49 
22698.81 1083.4322757.86 1080.0622899.81 1069 . 523059.97 1066.123300.96 1061.35 
23457.95 1059.0923578 . 87 1055.29 23592.8 1052.823611.42 1057.123707 . 16 1057.71 
23758.72 1057.8423837.72 1057.31 23902 1056.223950.13 1056.5724182.97 1056 . 91 
24332 . 01 1056.0724582.04 1056.0124636.44 105924704.95 1057.5324865.28 1057.45 
24966.74 1058.31 24996.3 1059.9325064.88 1059 . 825072.86 1059 . 0925171.62 1057.94 
25224.27 1057.7525467.18 1058.61 

Manning's n values 
sta n val Sta 

17386.75 .04519699.77 

Bank sta: Left Right 
19699.7720249.65 

num= 3 
n val Sta 

.03320249.65 
n val 

.04 

Lengths: Left Channel 
740 489.19 

Right 
710 

coeff contr . 
.1 

Expan. 
.3 

Ineffective Flow num= 2 
Sta L Sta R Elev 

17386.7519669.23 1078 
20268 . 325467.18 1078 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 211.89 

Permanent 
F 
F 

RS : 211.89 

Left and Right channel 
Station Elevation Data 

Bank Stations Interpolated 

Sta Elev Sta 
17673.64 1059 . 917830 . 52 
18181.64 105718268 . 15 
18854.83 1058.1 18903 . 9 
19074.67 1064.519130.02 
19339.05 1053.2 19355.5 
19611 . 95 1052.419640.96 
19877.45 1024.19 19996 
20231.37 1035.8620250.74 
20357 . 11 1053.8720365.64 
20808 . 25 1066.4820898.25 
21444.39 1066 . 6721597 . 69 
22078.36 1061 . 7622206.84 
22947.07 1067.96 23029.4 
23775.83 1055.5423829.73 
23995.44 1056.4724052.85 
24271.91 1056.4524411.05 
24840.04 1057.6924883 . 78 
25336.01 1057.1325359.39 

26295.6 1059.626333.92 

Manning's n values 
sta n val Sta 

17673.64 .04519685.75 

Bank Sta: Left Right 
19685.7520250.74 

Ineffective Flow num= 
Sta L Sta R Elev 

17673 . 6419640.96 1068 
20268.726569.17 1068 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 211 . 79 

num= 95 
Elev Sta Elev Sta Elev sta Elev 

1057.818075.45 1057.5918106.59 1061.3918156.21 1060.92 
1057.418570.49 1056.27 18656.7 1057.3718734 . 79 1059.4 

1058.6218933.75 1056.2618954.51 1054.319026.15 1059.53 
1067.6619166.92 1067 . 8219220.33 1064.2519291.97 1056.93 
1049.4119383.94 1051.7719506.58 1049.7319568.03 1052 .09 
1059.4519668.79 1059.3319685.751048.02319719.16 1025 . 75 

1024.820046.95 1024.9420149.18 1025.3420215.53 1026.87 
1048.0220268.71 1059.320317.76 1059.25 20347 . 9 1053.02 
1057.4620503.92 1061.220587.79 1062.3220715.42 1064 . 82 
1068.17 21050 . 2 107021240.42 1069.721365.85 1067.31 
1066.8121747.36 1066.621837.61 1066.0122018.21 1062.79 

1065.222377.75 1068.122579.85 1068.7522814.63 1068 . 78 
1068.0923191.51 1066 . 423528.26 1059 . 523662.78 1056.72 
1054.1523844.87 1051.223876.82 1056 . 0923920 . 99 1057 

1056.124082.77 1056.624140.98 1058.2724165.07 1058.25 
1053.1724579.36 1053.324759.09 1054.04 24774.1 1055 . 28 
1058.2624920.88 1055.825041 . 94 1055.2925284 . 44 1056 . 1 
1058.3225402.51 1057.3 25726.4 1058.2326172.96 1058.11 
1078.1726470.33 1078.826504.14 1058.926569.17 1059 . 94 

num= 3 
n val sta 

.03320250.74 
n val 

.04 

Lengths : Left channel 
507 527.46 

2 
Permanent 

F 
F 

RS: 211.79 

Right 
640 

coeff Contr. 
.1 

Expan. 
.3 

Left and Right channel Bank stations Interpolated 
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Pre- Project . rep 
Station Elevation Data nu m= 85 

Sta El ev Sta Elev sta Elev Sta Elev sta Elev 
18158. 31 1058 . 118521 . 37 1057.9218711 . 98 1053.2918821.22 1049 . 9719332 . 48 1038.9 

19421 . 9 1034.719443 .13 1034 . 6819494.83 1031.4519529 . 82 1033.8919593.73 1053.47 
19613.84 1059 . 219631.93 1059 . 1219649.871047.18219683 .64 1024.7119868.29 1023 . 84 
19990.11 1024.4520071.01 1024 . 2 20181 1025.03 20210.4 1042 . 5420217.711047 . 186 
20234 . 96 1058.1520266 . 77 1058.9620288.34 1058.220317 .07 1049 . 6420327 . 91 1051 . 41 
20334 . 62 1054.8620544 .02 1058 . 1120748 . 52 1061 .320960.89 1062.1921136 . 74 1063.31 
21355 . 67 1062.99 21514.2 1062 . 9221680 . 46 1061 . 621736 . 21 1061.7621809.47 1060 .69 
21912 . 92 1059 .5 422164 . 31 1055 . 8622183 . 26 1055 . 422365.65 1059 . 3522456.33 1059 . 66 
22607.29 1061 .0722697.85 1061.2422757.13 106222877 . 22 1061 . 9822997 . 38 1061.21 
23058 . 71 1061.6923238 . 58 1060 . 2923 378 . 99 1059 . 623483 . 49 1059 . 3723694.55 1056.44 
23766 . 47 1056 . 3523904.99 1053 . 8723939 . 63 1052 . 523954 . 41 1049.7323974.63 1054.92 
24066.57 1057 .0124104.95 1055.7224159 .03 1054.924203 . 29 1053.77 24226.8 1054 .13 
24410.42 1054.11 24588 . 5 1054.8124806.33 1056 . 924857 . 28 1056.9224892.35 1056.25 

24937.4 1056.2724992.53 1057.9125025.07 1054.525154 .69 1054 . 6325336.45 1057 . 87 
25508.23 1059 .0125689 . 64 1058.1825912.41 1058.826025.53 1058.4626235.18 1058 . 51 
26315.33 105826360.96 1059 . 1426386 . 48 1071 . 426401 . 46 1071.61 26423 . 9 1078 . 8 
26526.56 1078.9226547.02 1071 . 3226569 . 39 1067 . 826599.18 1058.2826670 . 85 1059.87 

Manning's n values 
sta n val sta 

18158 . 31 .04519649.87 

Bank sta: Left Right 
19649 . 8720217. 71 

Ineffective Flow num= 
Sta L Sta R Elev 

18158.3119613 . 84 1068 
20266 . 726670 . 85 1068 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 211.71 

num= 3 
n val sta 

.03320217 . 71 
n val 

.04 

Lengths : Left channel 
680 450.74 

2 
Permanent 

F 
F 

RS: 211.71 

Left and Right channel Bank Stations Interpolated 
Station Elevation Data num= 82 

Right 
290 

coeff contr. 
. 1 

Expan . 
. 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
18356 . 24 1056.618403.32 1056.5118836.53 1046 . 2619011.11 1054.3319170 . 81 1053.8 
19462.94 1052 . 519478.82 1053 .0919497.62 1060.06 19533 1043.2819551 . 37 1045 . 32 
19595 . 29 105919611.46 1057 . 8119628.43 1046.4719661.32 1024.4919846.96 1023.81 
19928 . 43 1023 .1919998.17 1023.220045.76 1023 . 2120158 .51 1023 . 3920197.84 1046.47 
20216.14 1057 . 2120266.22 1057.7620314 . 99 1042 . 620325 .03 1043 . 14 20337 . 2 1046 .87 
20568 . 24 1050 .2520851.05 1051 . 3120962.88 1051.521206 . 35 1051 . 6421388 . 45 1051 .42 
21419 . 92 1051 . 2321727 .44 1052.6221848.61 1053.521981 . 25 1052 . 7822130 . 55 1052 . 51 
22220.26 1051 . 532 2459.24 1054.3422578.82 1055.122876 . 18 1055.9323025.66 1056.21 
23117.46 1056.8923238 . 24 1055.61 23357.2 1054.623446.32 1054 . 2323535 .13 1054 . 99 
23685.75 1053.2823748.15 1053.5423836 . 62 1056 . 423904.67 1055.7524029.98 1052.16 
24046.15 1048.724064.65 1054.8424297 . 11 1054 . 624417.85 1054.0824709 . 66 1055.58 

24914.5 1057.2724949.53 1057.2425042 . 76 1055.725080 . 42 1056 . 7725117 . 12 1053.8 
25243 . 64 1054 . 8825321 .41 1057.3325361.74 105825507 . 43 1059.54 25610.8 1058.49 
25724 . 65 1059.9825796 . 42 1060 . 0825841 . 82 1059 . 625987 . 23 1060.326062 .01 1060 . 39 
26081.09 1058 . 8926241.81 1058.1126377.22 1057 . 126422.65 1058 . 2926467 . 41 1067 .88 
26493 . 74 1078 . 7726570.07 1078.7926595.33 1080 26627.3 1065 . 29 26661.5 1058 .87 
26693.27 1058.2226725.34 1059.01 

Manning's n values 
Sta n val Sta 

18356 . 24 .04519628 . 43 

Bank Sta: Left Right 
19628.4320197 . 84 

Ineffective Flow num= 
Sta L Sta R Elev 

18356.24 19595.3 1068 
20266 . 226725.34 1068 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

num= 3 
n val Sta 

.03320197.84 
n val 

. 04 

Lengths: Left channel 
780 392 . 06 

2 
Permanent 

F 
F 

RS: 211.64 

Right 
500 
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. 3 



Description: 211.63 
Pre- Project. rep 

Left and Right channel Bank Stations Interpolated 
Station Elevation Data num= 74 

Sta Elev Sta Elev sta Elev sta Elev Sta Elev 
18455.22 1055 . 618870.41 1054 . 6119083 . 17 1054.4919308 . 22 1054.2519426.55 1053.86 

19582.2 1054. 119594.16 1050.2119604.79 1050.3319629.34 1057.4119639.51 1057.5 
19657.71045.60119689 .19 102519804.58 1023 . 319911.42 1022.65 19986 . 5 1022.75 

20036.19 1022.9320060.82 1023 . 620181.08 1022.5820196.63 1031.17 20219.81045.602 
20238.13 1057.0220265 . 94 1057.5920288.34 1056.820321 .05 1046 . 9420343.65 1039.08 
20371 . 71 1043.95 20510 . 4 1045 .0120712.01 1046.120789.36 1046 . 9121038.61 1047 . 48 
21208 . 66 1048.1421454 .04 1047 . 8221685.69 1048.521805 . 81 1048.0822092.18 1048 . 45 
22242 . 98 1048 . 2222332.89 1048 . 1922513 . 12 1050.222770.05 1051 .0723054.32 1051.7 
23295 . 42 1051.6523472.95 1051 . 1123700.42 1052.523820 . 77 1054 . 7623926.54 1054.04 
23949.21 1052.3623981 . 01 1052 . 4624008.88 1047.424037.13 1053 . 1124090.43 1054 .01 
24133.79 1054.5824302.75 1054.0624347.21 1053.624484.04 105424904.87 1055 .84 

25102 . 6 1055.6325165.57 1054.9925293.65 1054 . 325400.67 1057.0625522.25 1059 . 22 
25597 . 17 1058 . 4125713 . 85 1057.9825824.69 1060 . 625850.02 1060.9225980.05 1061 .02 
26040 . 31 1060 . 2826085 . 96 1060.1626115.36 1058.626378.37 1057.1726385.52 1058 . 22 
26496.95 1078.6826605.38 1079 . 6726703.24 1058.126712.22 1058.41 

Manning's n values 
Sta n val Sta 

18455.22 .045 19657 . 7 

num= 3 
n val Sta 

.033 20219.8 
n val 

.04 

Bank Sta: Left Right 
19657.7 20219.8 

Lengths: Left channel 
481 521.13 

Right 
221 

coeff contr. 
.1 

Ineffective Flow num= 
Sta L Sta R Elev 

18455.2219639.51 1068 
20265.926712.22 1068 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

2 
Permanent 

F 
F 

RS : 211 . 54 

Description: 211.54 - FEMA section AA 
Station Elevation Data num= 24 

Sta Elev Sta Elev Sta 
18557 105619498.08 1062.8819570.11 

19866.76 1021.920100.43 1023 . 220148.29 
20223.6 1049.320265 . 59 1046.120326.25 

20374.03 1055.420382.33 1055.9 20385.6 
20443.92 1057 . 120456 . 54 1061.420479.34 

Manning's n values 
Sta n val Sta 

num= 3 
n val Sta 

18557 .03719498 .08 .03220163.32 

Elev Sta 
1056.919585.13 
1056.820163.32 
1049.420339.59 
1055.9 20412.1 
1060 . 721248 . 52 

n val 
.037 

Elev sta 
1056.719633 .01 

105720195.23 
1050 . 820360.21 
1057 . 320434.96 
1053.6 

Bank Sta: Left Right 
19498.0820163 . 32 

Lengths: Left channel 
125 125.49 

Right 
120 

coeff contr . 
.1 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

F 1855719498.08 1070 
20163 . 3221248.52 1070 F 

BRIDGE 

RIVER: 1 
REACH: 1 

INPUT 

RS: 211.525 

De scription: 19th Avenue Bridge 
Distance from upstream xs = .1 
Deck/ Roadway Width = 124.49 
weir coefficient 2.6 
upstream Deck/ Roadway coordinates 

num= 11 
sta Hi cord 

18557 1056 
19617 . 96 1065.1 
19974 . 41 1069.18 
20336 . 66 1064.77 

LO Cord Sta Hi Cord 
105619498.08 1062.88 

1058.4319732 . 91 1067 . 4 
1062.5120095.16 1068 . 67 
1058.0320456.45 1061 . 4 

upstream Bridge cross section Data 

Lo cord sta Hi cord Lo cord 
1062.8819498 .08 1062 . 88 1056.33 
1060.6819853.66 1068.72 1062.03 
1061 . 9720215.91 1067.18 1060.46 
1054 . 73 
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Expan. 
. 3 

Elev 
102 3. 1 
1056 . 3 
1052 . 5 
1056 . 7 

Expan . 
.3 



• 

• 

• 

Station Elevation Data 
Sta Elev sta 

18557 105619498 .08 
19866.76 1021.920100.43 

20223.6 1049.320265 . 59 
20374.03 1055 . 420382.33 
20443.92 1057.120456.54 

Manning' s n values 
Sta n val Sta 

18557 .03719498.08 

Bank Sta: Left Right 
19498 .0820163 .3 2 

Ineffective Flow num= 
Sta L Sta R Elev 
1855719498.08 1070 

20163.3221248.52 1070 

num= 24 
Elev Sta 

1062.8819570.11 
1023 . 220148.29 
1046 .120326.25 
1055 . 9 20385.6 
1061.420479.34 

num= 3 
n val Sta 

.03220163 . 32 

Coeff contr . 
. 1 

2 
Permanent 

F 
F 

Downstream Deck/ Roadway coordinates 
num= 11 

Pre-Project.rep 

Elev Sta 
1056 . 919585 . 13 
1056 .820163 . 32 
1049.420339 . 59 
1055.9 20412 . 1 
1060.721248.52 

n val 
.03 7 

Expan. 
. 3 

Elev Sta 
1056.719633.01 

105720195.23 
1050.820360.21 
1057 . 320434 . 96 
1053 . 6 

sta Hi cord Lo cord sta Hi cord Lo cord Sta Hi cord Lo cord 
18557 1056 105619498.08 1062 .88 1062 .8819498.08 1062.88 1056.33 

19617.96 1065.1 1058.4319732.91 1067 . 4 1060 . 6819853.66 1068.72 1062.03 
19974.41 1069.18 1062.5120095.16 1068.67 1061.9720215.91 1067.18 1060.46 
20336 . 66 1064 . 77 1058.0320456.45 1061 . 4 1054.73 

Downstream Bridge cross section Data 
Station Elevation Data num= 22 

Sta Elev Sta Elev Sta 
18577 105619498 .08 1062.8819510 . 11 

19642 .62 102319876.38 1021 . 820110 .04 
20204.85 1056.120210 .17 1055.920249.54 
20366.65 1054.320380.75 1054.620418.55 
20479.34 1060.721248 .5 2 1053 . 6 

Manning's n values 
sta n val Sta 

18577 .03719579 .82 

Bank sta : Left Right 
19579.8220172.93 

Ineffective Flow num= 
Sta L Sta R Elev 
1857719579 . 82 1056.7 

20172.9321248.52 1056.8 

num= 3 
n val sta 

. 03220172.93 

coeff Contr. 
. 1 

2 
Permanent 

F 
F 

Elev sta 
105119579.82 
102320157 . 91 

1049.420344.26 
105520428.15 

n val 
.037 

Expan . 
.3 

Elev Sta 
1056.719594.75 
1056 . 620172 . 93 
1054.820347.44 

105520456.54 

Elev 
1023.1 
1056.3 
1052. 5 
1056.7 

Elev 
1056.5 
1056.8 
1054.8 
1061.4 

upstream Embankment side slope 
Downstream Embankment side slope 
Maximum a l lowable s ubmergence for weir 
Elevation at which weir flow begins 
Energy head used in spillway design 
sp~ llway height used in design 

horiz. to 1 . 0 vertical 
horiz . to 1 . 0 vertical 

We1r crest shape 

Number of Piers 7 

Pier Data 
Pier Station Upstream=19615 . 06 
upstream num= 2 

width Elev width Elev 
5.8 1046 .9 5.8 1058 . 51 

Downstream num= 2 
width Elev width Elev 

5 . 8 1046.9 5.8 1058 . 51 

Pier Data 
Pier Station 
upstream 

width 
5.8 

Downstre am 
width 

5.8 

Pier Data 
Pier Station 
Upstream 

Width 

upstream=19735 .81 
num= 2 

Elev width Elev 
1022 5. 8 1060.77 

num= 
Elev 
1022 

2 
Width Elev 

5. 8 1060.77 

upstream=19856 .56 
num= 2 

Elev width Elev 

flow . 95 

Broad crested 

Downstream=19615 .06 

Downstream=19735.81 

Downstream=19856 . 56 
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Pre-Project . rep 
5.8 1020.85 5.8 1062.07 

Downstream num= 2 
width Elev width Elev 

5.8 1020.85 5 . 8 1062.07 

Pier Data 
Pier Station Upstream=19977.31 Downstream=19977.31 
upstream num= 2 

width Elev Width Elev 
5.8 1028.55 5. 8 1062 . 51 

Downstream num= 2 
width Elev width Elev 

5.8 1028.55 5.8 1062.51 

Pier Data 
Pier Station upstream=20098 .06 Downstream=20098.06 
upstream num= 2 

width Elev width Elev 
5 . 8 1033.84 5.8 1062.02 

Downstream num= 2 
width Elev width Elev 

5.8 1033.84 5.8 1062.02 

Pier Data 
Pier Station Upstream=20218.81 Downstream=20218.81 
upstream num= 2 

width Elev width Elev 
5.8 1039.95 5. 8 1060.55 

Downstream num= 2 
width Elev width Elev 

5.8 1039.95 5.8 1060.55 

Pier Data 
Pier station Upstream=20339.56 Downstream=20339.56 
upstream num= 2 

width Elev width Elev 
5.8 1045.78 5.8 1058.17 

Downstream num= 2 
width Elev width Elev 

5.8 1045.78 5.8 1058.17 

Number of Bridge coefficient Sets 1 

Low Flow Methods and Data 
Energy 
Momentum Cd 1.2 
Yarnell KVal 1.05 

selected Low Flow Methods Highest Energy Answer 

High Flow Method 
Energy only 

Additional Bridge Parameters 
Add Friction component to Momentum 
Add weight component to Momentum 
class B flow critical depth computations use critical depth 

inside the bridge at the upstream end 
criteria to check for pressure flow = upstream energy grade line 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 211.51 

RS: 211.51 

Begin 19th Ave Landfill channelization 

Station Elevation Data num= 22 
sta Elev sta Elev Sta 

18577 105619498.08 1062.8819510.11 
Elev Sta · Elev Sta Elev 
105119579.82 1056.719594.75 1056.5 
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19642.62 102319876.38 
20204.85 1056 . 120210.17 
20366.65 1054.320380.75 
20479.34 1060.721248.52 

Manning's n values 
Sta n val sta 

18577 . 03719579.82 

Bank Sta : Left Right 
19579.8220172.93 

Ineffective Flow num= 
Sta L Sta R Elev 
1857719579 . 82 1056.7 

20172.9321248.52 1056.8 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 211.41 

Pre-Project. rep 
1021.820110.04 102320157.91 
1055.920249.54 1049.420344 . 26 
1054.620418.55 105520428.15 
1053.6 

num= 3 
n val Sta n val 

. 03220172.93 .037 

Lengths: Left Channel 
541 562.88 

Right 
606 

2 
Permanent 

F 
F 

RS: 211.41 

1056 . 620172.93 
1054.820347 . 44 

105520456.54 

coeff contr. 
. 1 

Left and Right channel Bank Stations Interpolated 

1056.8 
1054.8 
1061.4 

Expan . 
.3 

Station Elevation Data num= 98 
Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 

18573.85 1055.518621 . 78 1056.6118655.14 1053.7918722.99 1053.2518902.93 1052.9 
19132 . 77 1051 . 619320 . 33 1050 . 8719480 . 47 1049.5819533.31 1047.7219566.92 1049.4 

19611.4 1046.919634.53 1044.0819638.09 1041.7819668.43 1022.1819702.69 1018.56 
19754 . 63 1019.6519786.92 1018.319889.98 1020 . 7419930.16 1020.8119994.45 1020.82 
20076.61 1020.9120167.45 1021 . 220192.38 1033.0120195 . 55 1039 . 3220206 .061041.777 
20220 . 36 1045 . 1220236.46 1054.7820293.62 105620331.24 1065 . 2220351.37 1065 . 23 
20357.03 1066 . 6220414.04 1056.96 20436 . 1 1062.220445.88 1058 . 7420504.13 1060.74 
20521 . 21 1060.7920557.16 1066.5820578.69 1061 . 620603.37 1060 . 3620654.05 1060 .04 
20689 . 25 1058 . 2320722.97 1060.5820735.67 1057 . 720828.84 1057.0620846 . 13 1057 . 59 
20898 . 33 1070 . 2520938.86 1063 . 6420980.02 106321017 . 32 1057 . 9221060.66 1055.82 
21097 .07 1055.5321119.44 1056 . 16 21132 . 9 1055.121181 . 47 1054.221283.06 1053 . 8 
21298.44 1058.2121320.94 1060.3521339.43 1062 . 821380 . 38 1060 . 3221406 .09 1052.45 
21459.74 1053.4821477.97 1059.9821533 . 47 106121555.62 1081 . 8121619.68 1081.91 
21644.09 1080.121655.42 1076 . 4821707 . 29 1075.321720.18 1072.1521749.96 1071.27 
21770 . 47 1076.9921793.84 1054 . 8221802 . 85 1056.121842.36 105621864 .05 1053 . 48 
21891.41 1052 . 6921905.23 1051 . 4321991.71 1051 . 822210.76 1052.0622373 .03 1052 . 78 
22531.21 1052.1722650 . 75 1052.0922819.43 1052 . 522919.43 1053.1423211 . 23 1053 . 67 
23252.71 1054 . 2423349 . 12 1054.0823463.55 1053.123574.33 1051.7923680 . 61 1051.32 
23891 . 22 1051 . 5624133.09 1051.4824212.43 1051 . 924237.65 1050 . 3224284.73 1050.32 
24320 . 22 105124361 . 59 1050.58 24444 . 1 1052 

Manning's n values 
sta n val Sta 

18573.85 .03719638 .09 

Bank sta: Left Right 
19638.0920206.06 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 211.31 

num= 3 
n val Sta 

.03220206.06 
n val 

.037 

Lengths: Left Channel Rig ht 
500 501 . 53 505 

RS: 211.31 

Left and Right channel Bank Stations Interpol ated 
station Elevation Data num= 98 

Sta Elev Sta Elev Sta El ev sta 
19209.8 1054 19309.4 1053.9 19371 1052 . 4 19415 . 6 

coeff contr. 
.1 

El ev Sta 
1052 19462 . 5 

19496.2 1050.5 19510 . 1 1050.5 19528.9 1041 . 9 19531 . 21040.766 19571.7 
19614 1021.1 19677 . 8 1021.1 19724 . 1 1021.3 19888.2 1022 19928 . 3 

19954.9 1021.8 19973 . 9 1032 19980.4 1029 . 8 19994.7 1027.2 20059 
20112 1026 . 2 20123.3 1028 20158.9 1030.9 20198 . 7 1033 . 6 20212.5 

20267.3 1034 . 5 20269 . 1 1035 .1 20281.8 1034.8 20323 . 2 1035.6 20338 . 5 
20343 1038 20356 . 11040.765 20425.9 1055 . 5 20434 . 4 1057 . 4 20457 . 3 
20499 1049.5 20549.5 1051.1 205 51.5 1051 20571 . 1 1052 . 5 20575.3 

20584.2 1059.5 20614 1060 . 7 20625.4 1057 20636 1051.6 20682. 5 
20692.1 1051.6 20699.2 1055 20718.1 1055 . 1 20723 . 4 1052 . 3 20725 . 3 
20778.6 1052.4 20806 1052.5 20808.3 1053 . 2 20835 . 4 1052.5 20836 . 7 
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Expan . 
. 3 

El ev 
1051. 5 
1020.8 
1022.1 
1026.6 
1034.3 
1037.1 

1049 
1055.6 
1051.6 
1052 . 3 
1052 . 2 



Pre-Project. rep 
20884.1 1051 . 7 20893 1051.9 20922.6 1067.4 20930 . 4 
20964 . 4 1055.2 20970.5 1050 . 2 21010 . 5 1050.3 21036.1 

21082 1053 . 8 21083.4 1053.5 21093 .1 1049 . 5 21124. 5 
21141.3 1051. 6 21160 . 1 1051.2 21201.6 1048 . 9 21204 . 4 
21236.3 1049 . 8 21240 . 9 1049.4 21293 . 9 1049 21338 . 4 

21457 1046 . 7 21459 . 4 1046.7 21510 . 1 1046 . 2 21538 . 8 
21576.7 1047 . 8 21607.4 1058.3 21626.3 1059.1 21651.1 
21672.8 1062 21684.6 1057 . 7 21696.7 1051.4 21740.6 
21754.3 1054 .6 21757.7 1053 21786 1052 . 5 

Manning's n val ues num= 3 
Sta n val Sta n val Sta n val 

19209.8 .037 19531 .2 .032 20356.1 . 037 

Bank Sta : Left Rig ht Lengths: Left channel Right 
19531 . 2 20356.1 540 523 .28 460 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

20434.4 21786 1060 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descri ption: 211.21 

RS : 211.21 

Left a nd Right channel Bank Stations I nterpolated 
station El evation Data num= 88 

Sta El ev sta Elev Sta 
19418.7 1050 19432.3 1049 . 9 19486.6 

19520 1044 . 719528 . 741040.216 19566 
20060.3 1022 . 2 20076 . 2 1032 . 8 20080 
20174 . 8 1026.6 20183.9 1027 . 6 20204 . 6 
20232.4 1030 . 9 20272.7 1031 . 9 20335 . 2 
20425 . 2 1031.3 20429.3 1031 . 7 20447.4 

20521.261040.21620521.281040.226 20524 .4 
20571 . 8 1065.7 20580.9 1066 20589.3 
20646.3 1062 . 6 20659 . 3 1063.4 20674.4 
20760.3 1066 20772 1068 20791 . 6 
20876.7 1045.5 20891 . 6 1044.9 20916.6 
21002 . 8 1046 . 7 21028.1 1048.6 21034 . 5 
21130 . 1 1044.6 21249.3 1044 21250 
21324 . 8 1046 . 7 21359.3 1046.9 21432.1 
21462 . 5 1051.8 21469.8 1052 . 8 21533.8 
21642 . 6 1057.9 21645 . 8 1056 .1 21673.8 

21972 1044 .7 21983.2 1052 . 6 21984.7 
22028 . 7 1051 22088.3 1051 .4 22171 

Man ni ng's n values num= 3 
sta n val sta n val Sta 

19418.7 .03719528.74 .03220521.26 

El ev Sta 
1051 19504.4 

1021.1 19781.8 
1035 20082 . 4 

1029 . 5 20217 . 4 
1032.6 20395.1 
1035.2 20472.4 
1041.8 20544 
1061. 5 20605 . 5 
1064.8 20683.8 
1063.6 20814 . 8 
1044.2 20944.9 
1044.8 21035 . 5 
1044.1 21260.5 

1048 21449 . 9 
1052 21595.7 

1046.4 21698 
1051.9 21991.1 
1051.7 

n val 
. 037 

Bank sta: Left Right Lengths: Left channel Right 
19528.7420521.26 495 493.11 475 

Ineffective Flow num= 1 
Sta L Sta R El ev Permanent 

20571.8 22171 1068 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS : 211 . 12 

INPUT 
Description: 211.12 - FEMA Section Z 

Left Channel Bank Station Interpol ated 
Station El evation Dat a num= 63 

Sta El ev Sta Elev Sta El ev Sta 
19314 1050 . 6 19321.1 1050 . 6 19403 . 5 1050.4 19415.2 

19482.5 1051.2 19483 . 7 1050.519498.46 1040 . 58 19527.6 
20090.7 1021 20239.6 1020 .4 20259 1020.1 20267 
20287 . 8 1020 20321. 5 1020 . 6 20364 . 3 1020.4 20406.5 
20453 . 3 1015.7 20484.3 1015 .7 20510.9 1015.7 20526 . 1 
20572.2 1046.4 20577 . 1 1044.9 20591.9 1040.2 21035.6 
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1067.8 20944 
1052 21040 . 8 

1050.5 21134 . 6 
1049.1 21219 . 3 
1048 . 2 21394.2 
1046 .8 21571 
1060.7 21661.7 
1053 . 4 21745 . 1 

coeff contr. 
. 1 

Elev Sta 
1050 . 9 19507.4 
1021.6 19997.4 
1032.7 20093.4 
1030.4 20229 . 3 

1032 20413 . 6 
1032 . 1 20501.4 
1051.9 20563.3 
1058. 5 20622 . 4 
1065.5 20692 . 9 

1059 20846 . 6 
1044. 5 20964. 5 

1044 21113 . 8 
1047.3 21288 
1048.7 21452.1 
1051.9 21614.5 
1040.9 21967.4 
1050.7 21999 

coeff contr. 
.1 

Elev sta 
1050 . 5 19470.9 

1021 19600.2 
1022.5 20276.5 
1019 .8 20438.1 
1023 .8 20540 . 7 
1040.2 21045 . 7 

1066.2 
1052 . 7 
1050 . 2 
1052 .5 
1047 . 1 
1046.8 
1060 . 9 
1054.1 

Expan. 
.3 

Elev 
1051.4 
1022.1 
1024 . 4 
1030 . 7 
1031. 7 
1030.2 
1064.6 
1060.1 
1064.2 

1053 
1044.9 
1044.6 
1046 .8 
1049 . 4 
1051.8 

1041 
1051.3 

Expa n . 
.3 

Elev 
1050 . 5 
1021.1 
1019 . 8 
1015 . 7 
1029.4 
1040 . 3 



• 

• 

Pre-Project . rep 
21082. 9 1041.6 21123 1041.5 21166 1041.6 21189.7 
21264 . 3 1041.1 21277. 3 1040.7 21299.3 1040.6 21311 . 7 
21335 . 9 1046 . 9 21349.5 1046.7 21377.3 1046.7 21389.3 

21409 1041 . 7 21414 . 3 1040.2 21431.9 1040.1 21441.7 
21564 . 5 1044 . 7 21580 . 3 1044 . 8 21593 1044.6 21597 
22111.5 1053 .1 22112 . 9 1051 . 5 22113.7 1050.9 22123 
22200.7 1051.7 22225 . 6 1051.6 22293.4 1051. 7 

Manning's n values num= 3 
sta n val Sta n val Sta n val 

19314 .03719498.46 .032 20572.2 .037 

Bank Sta: Left Right Lengths: Left channel Right 
19498 . 46 20572 . 2 500 505.73 500 

Ineffecti ve Flow num= 1 
sta L Sta R Elev Permanent 

213 35 . 9 22293.4 1050 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 211.02 

Left channel Bank station 
Station Elevation Data 

RS : 211.02 

Interpol ated 
num= 58 

Sta Elev sta Elev Sta Elev Sta 
19239 1049 . 4 19253.3 

19409.6 1049.3 19472 . 3 
20111.7 1020 . 1 20119.2 
20202 . 9 1020.4 20228 . 3 
20279.9 1025 . 7 20343 . 8 
20448.3 1038 . 4 20459 . 5 
20501.7 1038 . 2 21087 . 6 
21144 . 9 1032 . 5 21184 . 2 
21353 . 2 1040 21399 . 5 
21524 . 4 1043.8 21535 . 1 
22163.4 1052.1 22174 . 7 
22324 . 3 1052 22393 . 8 

1049 . 2 19318 . 8 1049 . 3 19330 
104919487 . 121039 . 375 19515.1 

102 5 .6 20133.2 1024 . 1 20136 . 2 
1020 . 7 20238.9 1022 . 4 20243 . 6 
1026.1 20394.3 1041 . 3 20424.2 
1037.9 20468.8 1038 . 2 20484 .1 
1039.1 21102.9 1037 . 2 21124 . 7 
1034.3 21243 . 7 1036 . 3 21300 . 5 
1041.4 21439 1042 . 3 21480 
1043.6 21559 . 7 1042.3 21570 . 6 
1052.9 22226 . 3 1051.5 22239 . 2 
1052 . 8 22399 . 8 1052 . 7 

Manning' s n values 
sta n val sta 

19239 .03719487.12 

num= 3 
n val Sta 

.032 20394.3 
n val 

. 037 

Bank Sta: Left Right Lengths : Left channel Righ t 
19487.12 20394 . 3 485 493 . 19 495 

Ineffective Flow num= 1 
sta L Sta R Elev Permanent 
21500 22399.8 1050 F 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Descript ion: 210 . 93 

RS : 210 .93 

Left channel Ban k s tation I nterpol a ted 
Station Elevation Data num= 50 

sta Elev Sta El ev Sta 
19200 .1 1048 . 6 19256.6 1048 .1 19323 . 4 
19464.2 1048 . 319479 . 121039 . 255 19508 . 9 
20138 . 8 1028 20162 . 4 1029 . 4 20166 . 3 
20278 . 3 1019.9 20290 1025 . 6 20331 . 4 
20355 .1 1030 . 5 20397.8 1031 . 3 20406 . 9 
20455 . 9 1039.7 20458 . 7 1037.8 20465.5 
21343 .1 1032 . 7 21350 . 5 1032 . 5 21376.3 
21424 . 3 1033 . 9 21484 . 4 1034 . 5 21494.9 
22195 . 5 1049 . 6 22217 . 9 1047 . 5 22260 . 9 
22312 .1 1051 . 8 22326 . 6 1051 . 4 22375 .7 

Manning's n value s 
sta n val sta 

num= 3 
n val Sta 

19200 .1 .03 719479 . 12 .032 20414 .8 

El ev Sta 
1048 . 3 19376 . 7 
1021. 2 19821.8 
1026.3 20172 . 8 

1025 20349 . 2 
1035 . 2 20414 . 8 
1037.9 20470.4 
1035 . 6 21390 .1 
1034 . 3 21537 

1035 22263 . 6 
1051.7 22388.8 

n val 
. 037 
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1041.5 21228 . 3 
1043.9 21321. 5 
1045 . 7 21395.8 
1040 . 6 21511.5 

1042 22094. 6 
1051.4 22146 . 6 

coeff cont r. 
.1 

El ev Sta 
1049 . 2 19381.9 
1021.2 19977 . 7 
1022. 2 20140 
1025 . 6 20270 . 1 

1040 20434 
1038 20494 . 6 

1036 . 8 21132 . 2 
1038.4 21315.9 
1043.6 21514 . 7 
1042.2 22151 . 3 
1051.3 22318 

coeff contr. 
. 1 

Elev Sta 
1048 . 6 19414 . 5 
1022.3 20131 . 9 
1019.1 20212 
1032.1 20351.6 
1039.6 20431.2 
1034 . 9 20474 . 7 
1033 .4 21395.9 
1034 . 4 22171.3 
1034 . 9 22291.1 
1051. 5 22397.4 

1041 
1044 . 1 
1044.6 
1043 . 7 

1042 
1051.4 

Ex pan . 
. 3 

Elev 
1049 . 5 
1020 . 4 
1019.4 
1025.5 
1040.5 
1038 . 7 

1033 
1038.7 
1043.6 

1042 
1051.9 

Expan . 
. 3 

El ev 
1048 

1023 . 4 
1018 . 7 
1031.2 
1039 . 4 
1032.7 
1033 . 7 
1034 . 4 

1051 
1050 . 6 



Pre-Pro j ect . rep 

Bank sta: Left Right Lengths : Left channel Right 
19479.12 20414 . 8 505 505.14 505 

I neffective Flow num= 1 
Sta L Sta R Elev Permanent 
21576 22397.4 1048 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 210.83 

Left Channel Bank Station 
station Elevation Data 

Sta Elev sta 
19202.3 1047.9 19230.6 

19450.411038 . 813 19469.9 
19961.4 1020.6 19972.9 
20042.7 1023.3 20047 . 1 
20164.7 1020. 3 20209.2 
20306.6 1025.2 20309 
20408 . 7 1043 . 6 20410.4 
21423.7 1034.1 21433 . 7 
21646.5 1030.2 21704 . 4 

21814 1044 . 7 21818 . 3 
21887.9 1033.8 21911 . 6 
22364 . 7 1049 . 8 22372.9 
22499 . 7 1044.9 

Manning's n values 
Sta n val Sta 

19202.3 .03719450.41 

RS : 210.83 

Interpolated 
num= 61 

Elev Sta 
1048.2 19316.1 
1026.5 19479.2 
1027.1 19981.7 
1022. 6 20060 .1 
1020 . 4 20210 . 1 
1026.8 20312.4 
1042 . 5 20412 

1033 21527 . 5 
1029.9 21742.9 
1046 .4 21862.5 
1035.9 21937 . 9 
1048.2 22423 

num= 3 
n val sta 

.032 20410.4 

Elev 
1047.1 
1021.2 
1030.2 
1021. 5 
1020.8 
1026.3 

1040 
1031.1 
1046.2 
1045.9 
1050 . 1 
1049.3 

n val 
. 037 

Sta 
19412.4 
19797.6 
20023.7 

20068 
20276 . 6 
20316 . 8 
20434.3 
21554.4 
21761.3 
21879.4 
21957.5 
22443.3 

Bank Sta: Left Right Lengths: Left Channel Right 
19450 . 41 20410.4 505 505.61 500 

Ineffective Flow num= 1 
Sta L sta R Elev Permanent 

21742.9 22499 . 7 1048 F 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 210.74 

RS : 210.74 

Left channel Bank station Interpolated 
station Elevation Data num= 63 

Sta Elev Sta Elev Sta 
19243 . 9 1048.6 19252.9 1048.6 19306 . 8 
19417.4 1044 . 519426.121038 .473 19455 . 3 
19912.1 1019.4 19926.7 1020.6 19947.1 
20005.9 1025 . 6 20026.7 1018 . 2 20095.6 
20159.1 1018.6 20206.5 1019.2 20250.3 
20281.7 1020.8 20318.1 1022 20333 . 5 
20373.2 1024. 1 20404.6 1025.2 20432.5 
20468.2 1036.5 21389.5 1036 . 5 21394.6 
21520.3 1033.6 21537 . 2 1027.8 21587.9 
21747.1 1028.9 21771 1029.8 21801 . 8 
22066.5 1043 . 5 22085.1 1044.1 22096.2 
22272.5 1040 . 5 22293.7 1049 . 5 22308.5 

22369 1048 . 8 22377.5 1053.2 22399.8 

Manning's n values 
sta n va l sta 

num= 3 
n val Sta 

19243.9 .03719426.12 .032 20433.7 

Elev 
1048 . 4 
1018.3 
1020.5 
1018.8 
1018.3 
1021.2 
1037.6 
1032.8 
1027.7 

1041 
1047.4 
1048.9 
1048.3 

n val 
. 037 

Sta 
19320 . 5 
19887.7 
19971.2 

20149 
20256.9 
20349 . 8 
20433.7 

21404 
21638.9 
21813 . 2 
22123.7 
22356.6 

Bank Sta: Left Right Lengths: Left Channel Right 
19426 . 12 20433.7 495 503 . 39 500 

Ineffective Flow num= 1 
Sta L s ta R Elev Pe rmanent 

21801.8 22399.8 1048 F 
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coeff contr . 
.1 

Elev Sta 
1046.5 19438.4 

1021 19923.9 
1029.7 20030 . 1 
1019.1 20084.8 
1019.8 20285.1 
1024.7 20372.8 
1040 . 8 20448.6 
1029 . 7 21577.9 

1040 21807.2 
1037 . 5 21883.7 
1042.6 22341.8 
1049.3 22494.1 

coeff contr. 
.1 

Elev Sta 
1047.9 19400.4 
1018.2 19910 . 2 
1029 . 9 19999 . 5 
1019.3 20154.3 
1020 . 6 20263 . 3 
1021.8 20361.7 
1039.4 20462.4 
1032.7 21513 . 7 
1028.2 21695.6 
1040.9 22057.2 
1048.7 22156.7 
1048 . 4 22365 . 3 

coeff contr. 
.1 

Expan. 
. 3 

Elev 
1046 . 4 
1020.9 
1028 . 5 
1019 . 4 
1022 . 2 
1023.5 

1034 
1029 . 4 
1041 . 3 

1035 
1042.6 
1045.8 

Expan . 
. 3 

El ev 
1046 . 9 
1018.2 
1024.8 
1019 . 5 
1021. 3 
1025.8 
1039.5 

1032 
1029 

1040.9 
1040.5 
1048.1 

Expan . 
.3 



• 

• 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 210 . 64 

Description: 210.64 - FEMA section Y 
Station Elevation Data num= 56 

sta El ev Sta El ev sta 
19062.1 1046 . 2 19142.3 1046 . 5 19216.9 
19339.3 1045.9 19359 . 9 1044 . 7 19388 . 6 
19522 . 4 1017.9 19688 1018 . 2 19812 . 5 
19868 . 7 1023.2 19885.6 1022 . 9 19894 . 1 
20029 . 3 1018.2 20100.6 1018 . 3 20159 . 1 
20183.1 1020.8 20192.3 1019 . 6 20214 . 4 
20298 . 5 1024 20323.5 1025.5 20335 
20430.1 1017.7 20460 . 6 1039 . 9 20483.4 
21442 . 1 1031.4 21449.1 1028 . 1 21453 . 5 
21483.6 1028.3 21519 . 7 1032 . 5 22411.4 
22496.5 1049 . 4 22507 . 7 1051.3 22521 
22591.1 1043 . 3 

Man ning's n values num= 3 
sta n val Sta n val sta 

19062 . 1 . 037 19388 . 6 . 032 20460 . 6 

Pre- Project.rep 

Elev sta Elev Sta 
1046.5 19239.3 1046 . 6 19313. 3 
1036.7 19405.4 1034 . 5 19435.6 
1018.5 19845.7 1021.7 19854.2 
1026.4 19926 . 9 1018 . 1 19954 
1018.4 20163.7 1019 . 2 20174 . 9 
1021.7 20234 . 8 1024.3 20242.8 
1029.1 20359 . 6 1019.1 20427.6 
1039 . 5 20493 . 5 1033.2 21394 . 6 
1025.3 21460.9 1025.2 21472.1 
1032 . 5 22434.2 1045.9 22446.8 
1044.2 22524.9 1044.1 22586.3 

n val 
.037 

Bank Sta: Left Right Lengths : Left Channe l Right 
19388 . 6 20460.6 520 515 . 29 495 

coeff Contr. 
.1 

Ineffective Flow num= 1 
sta L Sta R El ev Permanent 
21800 22591.1 1048 F 

CROSS SECTION 

RIVER : 1 
REACH : 1 

IN PUT 
Descri ption: 210 . 55 

Left channel Bank Station 
Station Elevation Data 

Sta Elev Sta 
19008 1045 . 1 19023 . 1 

19198.2 1045 . 3 19263 . 2 
19375.9 1018 . 6 19396.7 
19857.3 1026.7 19886 . 1 
20002.1 1018 20058 . 3 
20483.2 1040 . 3 20500.3 
21406 . 9 1033 21409 . 3 
21459 . 3 1026 . 4 21468.1 
21626 . 2 1036 . 3 21634 . 2 
22449.6 1036 22451 . 9 
22499 . 9 1046 22506 . 9 

Manning's n val ues 
sta n val Sta 

19008 .03719322 . 16 

RS: 210.55 

Interpolated 
num= 55 

Elev Sta 
1045 . 1 19106 . 6 

1046 19303.5 
1018 . 7 19519.3 
1038 .1 19909.3 
1018. 1 20175.7 
1039 . 7 20507.6 
1032.1 21417 . 2 
1028.2 21496.9 
1035.7 21643.8 
1037.8 22455.6 
1046.2 22537.1 

num= 3 
n val sta 

.032 20483 . 2 

Elev sta El ev sta 
1045 . 2 19117 . 1 1045.2 19188.7 
1044 . 219322. 161037 . 828 19365 
1018 . 6 19791 1018.3 19813.4 
1027 . 2 19915 . 5 1030.7 19959.6 
1018 .1 20440 . 7 1018.3 20476.7 
1034 . 3 21313 . 5 1033 . 6 21372.5 
1027.2 21429 1026.3 21456 . 2 
1030.2 21548 . 3 1034 . 3 21557.5 
1035.7 21713 1035.7 21771 . 2 

1040 22484.4 1044.7 22494.2 
1043 . 6 22580 . 7 1043.5 22585 

n val 
.037 

Bank sta: Left Right Lengths : Left channe l Ri ght 
19322.16 20483 . 2 475 473 . 19 495 

coeff contr. 
. 1 

I neffective Fl ow num= 1 
sta L Sta R El ev Permanent 
21300 22585 1046.8 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 210.46 

RS : 210 . 46 

Left and Right channel Bank Stations I nterpolated 
station El evation Data num= 74 

Sta Elev sta El ev Sta Elev s ta 
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El ev Sta 

Elev 
1046.3 
1017.8 
1021.6 
1018.1 
1019 . 6 
1022.1 
1017.8 
1033.2 

1026 
1049.8 

1043 

Expan. 
. 3 

Elev 
1045.4 
1023.2 
1028.8 

1020 
1037 . 4 
1032.4 
1025.4 
1034.9 

1036 
1046.8 

1043 

Expan . 
. 3 

El ev 



Pre-Project . rep 
18491 . 3 1044.8 18509 . 6 
18607.7 1045 18678 
18891. 1 1043.9 18897.1 
19078 . 3 1042.4 19136.1 
19266 . 3 1021 . 8 19276 . 2 
19395.8 1018. 5 19810. 2 
20094.1 1018. 1 20114 . 1 
20174 . 1 1021 . 6 20197 . 2 
20351. 5 1018 20390 . 4 
20656.3 1018.8 20722 . 5 
20920 . 3 1019 . 3 20973 . 2 
21136 . 1 1016 . 3 21211.7 

1044.4 18559.8 
1044 . 8 18723.7 
1043.9 18962.7 
1042 . 2 19176 . 5 
1021.1 19328 . 5 
1018 . 3 19863 . 8 
1018 . 1 20127.6 
1018 . 1 20239.9 
1018.4 20443.9 

1019 20743 
1019 . 2 21047.3 
1018.4 21228.5 

1045.8 18571.1 1045 . 5 18584.8 1043.3 
1044.2 18801 1044.1 18803.4 1044.1 
1043.6 19022.5 1043.3 19024 . 4 1043 . 3 
1042.5 19201.9 1040 . 9 19233 . 8 1028 . 3 
1018.7 19351.6 1018.1 19377 1018.33 
1018.1 19922 1018.2 20015.9 1018.2 
1022.4 20129.6 1023.9 20150 . 4 1023.9 
1018 . 1 20295 . 4 1018.2 20303 1018.6 
1018 . 4 20502 . 8 1018 . 5 20565 . 4 1018 . 8 
1019 . 6 20798.1 1019 . 8 20867 . 2 1019 . 1 
1019 . 3 21120.7 1021.1 21123 1021.2 
1018.3 21261 . 8 1036.3 21280 . 4 1034 . 9 

21284 1038 .08 21290 . 7 1044 21292 . 3 1046 21334 . 2 1043 21405 . 2 1043 . 3 
21443 . 5 1044 . 5 21454 

22515 1046.9 22564.7 
1047 . 4 21465.5 
1048 . 3 22637 . 2 

1044.1 22456 . 6 1042 . 9 22498.8 1045 . 3 
1048 . 5 22652 1048 . 3 

Manni ng's n val ues num= 5 
sta n val Sta n val Sta n val Sta n val St a n va l 

18491.3 . 037 19176 . 5 .032 20150 . 4 . 037 21292.3 . 037 21454 . 025 

Bank sta : Left Right 
19377 21284 

I neffective Fl ow num= 
Sta L Sta R Elev 

18491 . 3 19377 1048 
21292.3 22652 1048 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 210.36 

Le ngths: Left cha nne l 
520 522.28 

2 
Permanent 

F 
F 

RS : 210 . 36 

Left and Righ t chan nel Bank Stati ons In t erpolated 
Station El evation Data num= 99 

Ri gh t 
505 

St a Elev Sta El ev Sta El ev sta 
19224 . 5 1050 . 4 19284.3 1050.7 19305 1051 19357 . 1 
19404.8 1018 . 4 19463 . 3 1018.3 19612.3 1018 . 1 19621 . 3 
19667.3 1022 . 1 19733 . 3 1021.4 19790 . 5 1022 . 1 19802 . 9 

19827 1026 . 5 19834 . 6 1028.4 19890 . 9 1029 19964 . 7 
19985 . 2 1023 19997 . 6 1019.2 20010 . 7 1019 . 2 20032.2 
20087. 1 1023 20111 . 8 1024 . 6 20144.4 1023 . 1 20153 . 9 
20191 .7 1024 . 2 20273.6 1021 . 2 20346.9 1017 . 4 20363 . 5 
20437.5 1019.6 20442 . 7 1017.4 20510.8 1017 . 5 20526.1 
20636.5 1025.3 20692 . 9 1026 .1 20742.9 1025.6 20769.6 
20797 . 4 1031 .2 20811 .3 1023.1 20868 .1 1020 . 3 20886.8 
21017 . 9 1019.4 21027 1020 . 7 21039 . 6 1017.6 21095.8 
21208.9 1018 . 7 21245 1019 . 621291.171037 . 78621291 . 23 

21368 1043.7 21407 . 5 1045.3 21418 . 5 1048.3 21429 . 5 
215 16 . 4 1042.2 21531.8 1042 . 1 21606 . 4 1042.3 21664 . 8 
21735 . 8 1042.3 21795 . 8 1042 . 1 21853 1041.4 21904 . 7 
22007 . 4 1043 . 5 22067 . 8 1044.3 22085.5 1044.9 22124.1 

22278 1043 . 1 22282 . 5 1043 22318 . 4 1050 . 8 22330 . 1 
22399 . 2 1062.6 22410 . 6 1059 . 4 22438.3 1043.7 22476 
22517 . 5 1047 . 5 22554 . 5 1047 . 8 22615.4 1044.3 22685.5 
22733.2 1052 . 6 22752 . 7 1056.6 22761.2 1057 . 6 22797 . 5 

Mann i ng ' s n val ues 
Sta n val Sta 

num= 4 
n val sta n val sta 

19224.5 .032 19357 . 1 .037 20776.7 . 025 21303.9 

Bank Sta: Left Rig ht Leng th s: Lef t Channe l Ri ght 
19375.1621291 . 17 480 487 . 62 480 

Ineffective Flow nu m= 1 
Sta L Sta R El ev Permanent 

21303 . 9 22797 . 5 1058 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 210 . 26 

RS : 210 . 26 

Page 34 

coeff contr . 
. 1 

Expan. 
. 3 

El ev sta Elev 
1049 . 619375 . 161037 . 787 
1018 . 1 19634.8 
1021.9 19818 . 6 
1027 . 7 19973 . 5 
1022 . 5 20039.2 
1025.4 20168 . 7 
1017.6 20425.8 

1018 20581.3 
1031.4 20776.7 
1019 . 8 21012.2 
1017 . 7 21149 . 8 

1037.81 21303.9 
1045 . 3 21450.9 
1042 . 2 21728.4 
1040 . 9 21945 . 9 
1042 . 5 22213.9 
1051.8 22376 
1043.3 22498.2 
1043.5 22715 . 7 

1059 

n val 
.025 

coeff co nt r . 
.1 

1021.9 
1026.5 
1027 . 6 
1024 . 8 
1024.3 
1018.5 
1024.2 
1032.1 
1019 . 3 

1018 
1042 . 8 
1041. 3 
1042 . 1 
1041. 5 
1042 . 6 
1061.9 
1043.9 
1043 . 9 

Expan . 
. 3 



• 

• 

Pre-Project. rep 
Left and Right channel Bank stations Interpolated 
Station Elevation Data num= 75 

sta Elev Sta Elev sta Elev Sta Elev Sta 
18518 1039 . 8 18554 . 5 1039 . 8 18657 . 8 1042 18741.9 1041.6 18818 

18898.6 1041.1 18982.3 1040.1 19077 . 8 1039 . 4 19162 1039.9 19268.1 
19363 . 8 1039.3 19372 . 2 1040 . 419377 . 071037.672 19408.8 1019 . 9 19682.2 
19755.3 1018 . 2 19759.5 1026 19769 1023.5 19813 . 4 1021.7 19816 
19816.8 1022 19849.2 1020.9 19871 . 6 1022.5 19881 . 3 1022 . 3 19909 .8 
19932 . 2 1024 . 7 19991 . 1 1027.6 20032.1 1025.3 20063 . 9 1021 . 9 20070 . 8 
20075.8 1024 20075.9 1020 . 9 20082.4 1025 20120 . 1 1032.8 20142 . 9 
20152 . 1 1027 . 4 20162 1021 . 5 20166.1 1020 20257.3 1025. 2 20290 . 7 
20327 . 7 1020 . 7 20449 1018.6 20490.7 1017.8 20521.6 1018.3 20541 . 8 
20564.4 1016.9 20641.9 1017.2 20694 . 8 1022 . 3 20718.8 1018 . 4 20789 . 5 
20862. 3 1019.1 20960 1018.2 20989.1 1018.9 21058 . 3 1018 . 1 21141 
21241.8 1017.5 21265.8 1018 . 4 21280 . 3 1023.521331.821037.672 21342 . 1 
21367.6 1040.4 21378.7 1044 21393.2 1047 21408.2 1043.8 2143 3. 3 
21453 . 3 1036.5 21462.7 1039 . 8 21481 . 6 1041 22697 . 5 1041 22726 . 9 
22740.7 1043.8 22748. 5 1041 22815 . 8 1041 22841.3 1048 22891 

Manning' s n values 
sta n val sta 

18518 .037 19372 . 2 

Bank Sta: Left Right 
19377.0721331.82 

Ineffective Flow num= 
Sta L Sta R Elev 
18518 19162 1050 

21393. 2 22891 1050 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 

num= 5 
n val sta n val sta 

.0 32 20694 . 8 . 037 21342 .1 

Lengths: Left channel 
505 512 . 65 

Right 
520 

2 
Permanent 

F 
F 

RS : 210.17 

Description : 210.17 - FEMA section X 

Right Channel Bank Station 
Interpolated 

station Elevation Data 
sta 

18525.7 
18559.1 
18843.2 
19159.7 
19267.8 
19498.4 
19826.4 

num= 81 
Elev sta 
1038 18532.2 

1039.8 18667.3 
1039.2 18975.6 
1028.2 19206.3 
1028.6 19327.1 
1018.6 19761.8 
1026.2 19939.7 
1025.5 20173 . 1 
1020.1 20308.5 
1016.4 20392 . 6 

1020 20677.5 
1025 21079.4 
1023 21231 

20047 
20260.5 
203 36. 8 
20505 . 4 
20931 . 9 
21181.2 
21302 . 8 
21385.9 
22750.2 
22897.3 

Elev Sta 
1038 18530.7 

1038.3 18583 . 6 
1039 . 2 18918.6 
1029.9 19162.1 
1029.3 19288 . 9 
1019.3 19752 . 3 
1023 . 3 19861.6 
1026.8 20077 
1027 . 9 20289.3 
1017.9 20348.1 
1021.6 20584.7 
1023 . 3 20991.7 
1023 . 5 21223 
1025.121334 . 72 
1046 . 9 21435.8 
1044 . 1 22757 . 2 

1037.43 21339 . 3 
1035.7 21473.1 
1040.5 22826.4 

1057 

Manning' s n values 
sta n val Sta 

num= 4 
n val Sta 

18525.7 . 037 19354 . 6 . 032 20991.7 

Elev Sta 
1038.8 18540.9 

1040 18672 . 2 
1038.6 19067 . 9 
1023 . 5 19232.4 

1031 19354.6 
1021.9 19768.4 
1026.1 20019.7 
1021.8 20204.7 
1019. 1 20310 
1014.7 20407.8 
1020.6 20713 
1022.7 21093.5 
1018 . 7 21249.3 
1039.2 21359.2 

1040 22703.8 
1040.5 22854 

n val Sta 
.037 21339.3 

Bank Sta: Left Right 
19354 . 621334.72 

Lengths : Left channel 
505 497.78 

Right 
495 

Ineffective Flow num= 
Sta L Sta R Elev 

18525.7 19354.6 1050 
21385 . 9 22897.3 1050 

CROSS SECTION 

RIVER: 1 
REACH: 1 

2 
Permanent 

F 
F 

RS : 210.07 

Page 35 

n val sta 
.037 21393 .2 

coeff contr. 
. 1 

Elev Sta 
1039 18542 . 7 
1040 18771.1 

1036.2 19141.4 
1025.6 19237.8 
1031.5 19359.6 
1019.7 19807.9 
1026.2 20040.5 
1022 .1 20221. 8 

1020 20324.5 
1014.9 20421.1 
1019.7 20811 . 2 
1022. 3 21106. 3 
1020.1 21260.4 
1038 . 4 21371. 3 
1040 . 5 22737.6 
1049.8 22873.2 

n val 
.025 

coeff contr. 
. 1 

Elev 
1041.2 
1040 . 3 
1018 . 6 
1022 .7 
1024.5 

1022 
1027 . 4 
1026 . 3 
1020 . 7 
1018. 3 

1018 
1040.5 
1036.1 
1046. 8 
1057 .7 

n val 
.025 

Expan. 
.3 

Elev 
1038 . 3 
1039.9 
1035 . 5 
1026.9 
1019.6 
1021.1 

1026 
1027 . 9 
1021.7 
1019 . 4 
1021. 5 
1024 . 9 
1023.1 

1044 
1046.8 
1052.2 

Ex pan. 
.3 



Pre-Project. rep 
INPUT 
Description: 210 . 07 

Left Channel Bank Station 
Station Elevation Data 

Interpolated 
num= 63 

Sta Elev sta 
18501 . 7 1038 . 7 18526 . 7 
18699 . 1 1037 18823.3 
19235.4 1009 19348.4 
20015.9 1021.6 20017.6 
20241.7 1019 . 6 20301.9 
20523 . 6 1020 20576 
20842.9 1018.9 20851 . 6 
20951 . 8 1031.4 21011 . 2 
21164 . 8 1026.1 21186.9 
21237 . 2 1024.7 21246.8 
21383.5 1047 . 6 21397.9 

21470 1040 . 9 22716 . 5 
22836.3 1040.5 22861.9 

Manning's n values 
Sta n val Sta 

18501.7 .032 19235.4 

Bank Sta: Left Right 
19235 . 4 20945.5 

Ineffective Flow num= 
Sta L Sta R Elev 

18501.7 19210 1048 
21383 . 5 22885.1 1048 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 209.98 
station Elevation Data 

Sta 
18668.5 

18984.54 
19080 .08 
19178.98 
19320 . 05 
19509.56 
19870.73 
20016 . 49 
20160.94 
20306 . 68 
20504.16 
20650.54 
20785.73 
21078.22 
21229 . 85 
21307.13 

21386 . 5 
21469 . 3 

21661.06 
21952.68 

Elev Sta 
1036.618697.08 

1033.9819015.54 
1034.7119102 . 37 
1037.1419223.54 
1035.9519346.13 
1001.6919648 . 56 

1011 . 219935 . 51 
1022 . 820034.93 
1015.420177.85 

101720338 . 83 
1024.1620538.37 
1033.8220666.54 
1017.7120811 .04 

1017. 521129 . 65 
1019.9121245.64 
1020.2121315 . 98 
1042.4621406 . 32 
1035.78 21483 . 2 
1034.7621726.66 

1035.421966.07 

Manning's n values 
Sta n val Sta 

18668.5 . 03719316.53 

Elev sta Elev 
1039 18555.4 1039.2 
1036 18871 . 6 1015 
100919707.92 1015 . 47 

1021.9 20043 . 4 1020.3 
1019.6 20319.7 1020.4 
1020 . 4 20689.9 1019.9 
1018 . 9 20907 . 6 1018.8 
1029.6 21065.6 1030.2 
1026.4 21207.2 1024.8 
1023.1 21286.7 1032 . 7 
1044.6 21428.3 1035.2 
1040.5 22744 . 1 1046 . 7 
1049 . 1 22885 . 1 1052.1 

num= 3 
n val sta 

.037 20945.5 
n val 

.025 

Lengths: Left channel 
511 494 . 01 

2 
Permanent 

F 
F 

RS : 209.98 

num= 98 

sta 
18568 . 3 
18929.9 
20002.2 
20109.3 
20385 . 2 
20746.4 
20909.5 
21073.1 
21212 . 4 
21315 . 8 
21444 . 5 
22757.9 

Right 
499 

Elev Sta 
1039 18666.5 
1011 19033.6 

1019.3 20010 . 8 
1021.6 20149.1 
1020.2 20395 
1020.1 20785 . 8 
1018.7 20945.5 
1030.3 21098.1 
1026.6 21220 . 7 
1034 . 4 21346 . 3 
1036 . 3 21455.5 
1043 . 7 22766.1 

coeff contr . 
. 1 

Elev 
1038 
1009 

1019.3 
1018.8 
1020.3 

1020 
1031. 5 
1026.3 
1028.3 
1039 . 3 
1040.2 
1040 . 5 

Expan. 
. 3 

Elev sta Elev Sta Elev Sta Elev 
1036.418734 . 38 1036 . 7718827 . 89 1037 . 1718891 . 14 1036 . 77 

103519019 . 11 1036 .0719039.74 1037.8819063.96 1036.69 
1034 . 8 19117.4 1036.2919128 . 81 1038 . 3719161.01 1038 . 7 

1037.1519252.87 1037.2419262.16 1038.1619316.53 1037.12 
1017.919404.18 999.3319419.58 1000.0419454 . 66 1000.8 

1006.2919693.86 1007.9819730.85 1009.0719783 .08 1010.1 
1009 . 78 19954 1007 . 5419988.72 1014.2820002.24 1019 . 63 
1023.4720061 . 33 1023 . 5220103 . 67 1021.5120115.62 1017.75 
1012.4120193.89 1011.1520245.68 1011.4220291.47 1013.6 

101820381.79 1019.5320395.72 1020.8720434.04 1022.84 
1026.0220546.29 1027.5920556.23 1033.0920611.04 1034 
1023.78 20679.7 1019.86 20720.9 1017 . 8420734.97 1017.5 
1018.9120884.31 1020.0320910.52 1019 . 3820949.25 1017 . 17 

1017 . 821152.66 1017.8221174 .06 1019.2421200 . 18 1019 . 51 
1019.4921252 . 12 1018 . 421270 . 29 1017.9921289 . 12 1018.16 
1023.3321341.38 1040 . 8121348.39 1043.3821377 . 38 1043 . 15 

103621416 . 82 1035.2821428 . 25 1036.3321450 . 49 1039 . 82 
1034.6521522 . 63 1034.221567.64 1035.521599 .88 1035.51 
1034.4221811 . 43 1034 . 72 21853.4 1035.6921940 . 91 1035.84 
1033 . 85 21992.8 1034.48 

num= 4 
n val Sta 

. 03220611.04 
n val Sta 

. 03521348 . 39 
n val 

.037 

Bank sta: Left Right Lengths: Left channel Right coeff contr. 
.1 

Expan . 
. 3 19316.5320556.23 519 492.54 497 

Ineffective Flow num= 1 
sta L Sta R Elev Permanent 

21348.39 21992.8 1050 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS : 209.88 

Page 36 



• 

• 

• 

Pre-Project.rep 
Description: 209 . 88 
Station Elevation Data num= 86 

sta Elev Sta Elev Sta Elev Sta 
18681.6 1038.618731.14 1039 . 218763.46 1039.3418856 . 45 

18972.22 1038.2419086.42 1038.3619133.19 1038 . 6419247 . 38 
19370.23 1038 . 8619431.06 1038.94 19464.1 1038.519478.74 
19524.73 1029.9319566.56 1008.1219598 . 63 999 . 5119640 . 57 
19769.93 999 .1719800 . 24 1000 . 6319830 . 26 1001 . 6519848.56 
19910.09 1007.3819960.95 1006 . 4419998 . 92 1008.33 20019 . 7 
20036.86 1016.6420060 .08 1015.9420081.03 1011.7120128.18 
20170.17 1013.9920191.29 1014.7620234 . 45 1014.920257.49 
20367 . 77 1016.1920385.95 1016.3620409.64 1018.120423.54 
20483 . 89 1034 . 6720565.05 103320635.49 1032 . 8420681.89 
20726.21 1029.2420755.18 1027.1320770.71 1023.620820.79 
20909.35 1016 . 3220995.87 1013 . 3921052 . 42 1013.4521060.47 
21082.94 1016.8821108 .18 1017.3421171.62 101821195 . 56 
21284 . 76 1017 . 3721304.47 102021317.07 1026.0321331.64 
21343.21 1043 . 6321377.98 1042.6221388.21 1041.8121404.25 
21434.81 1040.0221446.16 1041.121487.63 1038 . 1921660.18 
21854.56 1036.721882.84 1033.221940.17 1033 .1622030 . 34 

22079 . 6 1033.84 

Manning's n values num= 4 
Sta n val Sta n val sta n val sta 

18681.6 .03719516.39 .03220409 . 64 .03521343.21 

Bank Sta : Left Right Lengths : Left channel Right 
19516.3920456 .01 504 500.82 498 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

21343 . 21 22079 . 6 1050 F 

CROSS SECTION 

RIVER: 1 
REACH : 1 

IN PUT 
Description: 209.79 

RS: 209.79 

Station El evation Data num= 8~ 

Elev Sta Elev 
1038.79 18905 . 9 1038 . 3 

1040 . 419312 . 42 1039.2 
1036.9519516.39 1036 . 33 

997.7919691.39 997.69 
1003.4919859.91 1005 . 96 
1012.7920028.16 1015 . 5 
1008 . 5820166 . 29 1012 .01 
1014.2520347 . 95 1015.5 
1022.3220456 .01 1034 . 43 
1031.6520696.22 1030.98 

1021.320895.81 1016.98 
1014.0221069 .18 1016.28 
1018 . 0421256.03 1018 

1035.821333 . 55 1039.79 
1035.521425.05 1035.73 

1036.9721711.89 1036.75 
1033.8822065.08 1034.17 

n val 
.025 

Coeff Contr. 
. 1 

Expan. 
. 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
18478 1039.118547.32 103918680.54 1038 . 71873 5 .84 1038 . 4718778.47 1038.2 

18867.63 1037.5818904.62 1036 . 9318958 .14 1036.2518987 . 49 1036.1919073.08 1036.32 
19236.66 1036.9419329.91 1037.219382.24 1037.7819444.07 1038.1919498.52 1036 . 22 
19513.54 1031.4319553 . 99 1022.1 19571.5 1020.3419590.34 1017 . 2619645.32 1016 . 75 
19753 . 15 1014 . 3619823 . 32 1013.32 19865 . 9 1012.5120020.52 1008 . 820043 .28 1006.98 
20061 .01 1005.1920070.25 1004.720120 . 93 1003.6520155.77 1002.9320174.93 1004.69 
20213.95 1006.75 20261 . 7 1007.5120277.78 1007.8520407.18 1011 . 4220429.11 1012.6 
20436.72 1013.720443.56 1015 . 9720461.81 1023.520483.82 1034.23 20498.1 1034.58 
20504.71 1032.1120512 . 34 1031.320519.12 1028 . 420524.31 1027 .4920534.91 1023.1 
20549.48 1022.87 20586 1022 . 8420614.75 1024 . 6720638.75 1025.120684.87 1023.81 

20707.6 1023 . 6 20720 . 8 1024.0920733.07 1027 . 3820758.04 1028.2320764.93 1024 . 95 
20778.48 1019.7220808.83 1015.9720831 . 65 1014.9820846 . 84 1012.8520881.12 1010.1 

20897.1 1009.120912.85 1008 . 7820959.43 1008 .1620989.08 1008.2621049.83 1008.81 
21103.7 1009.3121134.95 1010.2721154.91 1011 . 4421200 .09 1013.86 21269.9 1014 . 57 

21288.19 1015 .0921300.85 1016 . 8321308.56 1020.921327.41 1033.5421334 . 24 1037.02 
21338.6 1038 .0621361.76 1037.2221390.51 1032 . 6821458.96 1029 . 4621474 . 45 1028.08 

21483 . 78 1027.99 21534 . 4 1030 . 1521640.51 1029.921698 . 99 1031.1721796.88 1033.95 
21828 . 55 1033.721867.29 1033.0421943.58 1033.24 

Manning's n values num= 4 
sta n val Sta n val sta n val Sta 

18478 .03719444.07 .032 20498.1 .035 21338 . 6 

Bank sta: Left Right Lengths: Left channel Right 
19444.0720483.82 497 500.22 505 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

21338.621943 . 58 1045 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS : 209 . 69 

Description: 209.69 - FEMA Section w 
Page 37 

n val 
. 025 

coeff Contr. 
.1 

Expan . 
.3 



Pre-Project. rep 
cross section updated per Transystems 

corporation Mapping (2004) 
Station Elevation Data num= 79 

sta Elev Sta Elev Sta Elev sta 
18475.3 1036.618501 . 27 1037.0118555.73 1037.118604.16 

18713.08 1036.4218856.56 1035.7218924.19 1035.419013.81 
19100.44 1035.66 19147.2 1036.5619175.29 1037.619244 . 67 
19385.14 1036.219430 . 61 1036.2719492.43 1036 . 219500.27 

19516.1 1022.71 19518 . 8 102019525.43 1018 . 8219559.45 
19621 . 14 1023 . 7319647.77 1025.9119673.24 1024.8619715 . 23 
19832.97 1032.119857.65 1032 . 3420024.37 1032.0320044.93 
20124.81 1017 . 2620165.14 1016.7620174.99 1015.7520227.11 
20292.56 1005.59 20344.4 1004.3120389.19 1005.67 20433.3 
20529.15 1027.9420538.92 1033 . 7520544.22 1035.720556.02 
20618.65 1034 . 6320650.09 1033 . 9320675.14 1032.8920717.21 
20783.68 1011 . 2320826.54 1010.7920883.72 101020927.19 
21003.47 1012.1821026.39 1012.221067.57 1011.8321088.59 
21184.27 1012 . 4221260 . 74 1013.421277.81 1014 . 2321288.47 
21333.74 1037.4721358.95 1037.3821378 . 51 1036.7921388.27 
21526 . 41 1028.1621751.75 1029.4921809.86 1031.0421871 . 59 

Manning's n values 
Sta n val sta 

num= 4 
n val Sta n val sta 

18475.3 .03719492.43 . 03220544.22 .03521333.74 

Bank Sta: Left Right Lengths: Left Channel Right 
19492.4320544.22 541.3 544.5 578.5 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

21357.9221871 . 59 1050 F 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 209.60 

RS : 209.60 

Station Elevation Data num= 103 

Elev Sta Elev 
1037.9418693.61 1037.91 
1034.4219062.29 1034 . 42 
1036.2819338.84 1035 . 73 
1032.79 19507 . 8 1027.51 
1018.4119579.01 1020.7 
1027.0919785.34 1030 . 41 

1031.820057.41 1025.71 
1009.820264.95 1007.86 
1007 . 520470.15 1013.38 

1035 . 8420597.43 1035.25 
1028 . 8520759 . 34 1012.69 

1010 20970.1 1010.8 
1011.0421156.18 1011.13 
1017 . 7721318.41 1032 . 5 
1032.1321400.68 1029.23 

1032 

n val 
.025 

Coeff contr. 
. 1 

Expan . 
.3 

sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
18469.5 1035.118499.81 1035.4518559 . 67 1037.3418591.52 1038.2418643 . 68 1038.5 

18795.86 1037.0418875.18 1036.7119045.39 1035.2919104.09 1034.619184 . 46 1034.61 
19241 . 49 103619320 . 94 1036.4219351.39 1036.419388.64 1035.9819416.69 1035.11 
19429.98 1033.1319471.58 1028.0619506.16 1024.95 19531.1 1030 . 1819540.55 1031 . 27 

19554.2 1031.0219576.25 1027.219593.08 1024.619610 . 96 1023.5919664.92 1025 .06 
19722.19 1026.7419812.88 1027.319864.15 1024.68 19888.8 1025.72 19905.8 1024 . 69 
19924.74 1023.4519973.61 1018.8519986 . 32 1017.8420020.82 1019.4 20032.5 1019.33 
20060.41 1017 . 1920081.88 1017 . 2420092 . 63 1018.120119.51 1018.37 20136.7 1017.34 
20181.06 101320241.08 1008 . 820254 . 81 1008 .0320302.31 1005.6920331.32 1004.82 
20426.49 1004 . 1520474 . 77 1004.7320497.48 1007.2 20528.8 1010 . 620578 . 52 1015 . 51 
20631.21 102220647.07 1025.2720688.78 1026.3620707.93 1024.4220716 . 24 1020 . 28 
20760.34 1021.4420782.28 1022.720841.16 1022.3420849.67 1020.3920863 . 94 1020.61 
20877 . 59 1022.220887.46 1024.32 20902.3 1026.58 20925.4 1027.9120969 . 67 1029 . 89 
20982 . 58 1026.8121001.53 1023.5821047.39 1015.521064.47 1014.4421160.64 1016 . 23 
21172 . 28 1016.821181.95 1020.3821191.77 1025.0321226.86 1023.8621235.74 1027.53 
21241.41 1032 . 1121251.88 1033.1421283 . 45 1031.0521310.96 1033.7321325.88 1035 . 7 
21333 . 44 1037.35 21354.6 1037.421364.61 1038.03 21378 . 8 1033.6621390.24 1030 . 9 
21401.57 1030.0221435.67 1030.121498.83 1030.5421556.27 1030.4421581.41 1030.24 
21625.21 1029.2621637 . 41 1029.521660 . 06 1030.9121675.31 1031.3121692.85 1031 
21703.66 1030.2421734.86 1028.1821744 . 79 1028.221781.34 1029.8421995 . 82 1030 . 48 
22010 . 96 1031.1822022.88 1035.26 22038 1035.6 

Manning's n values 
sta n val Sta 

18469 . 5 .03719388.64 

Bank sta: Left Right 
19540 . 5520969 . 67 

Ineffective Flow num= 
Sta L Sta R Elev 

18469 . 519104 . 09 1040 
21064.47 22038 1040 

CROSS SECTION 

RIVER: 1 
REACH: 1 

num= 5 
n val sta n val sta 

.03220254 . 81 . 03220969.67 

Lengths: Left channel 
243 288.7 

Right 
318 

2 
Permanent 

F 
F 

RS : 209 . 54 
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n val sta 
.03521364.61 

coeff contr. 
. 1 

n val 
. 025 

Expan. 
.3 



• 

Pre-Project.rep 

INPUT 
Description: 209.54 
stat ion Elevation Data num= 64 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
18830.2 1036.718846 . 47 1036.66 18879.5 1036.8318897.96 1036.85 18920.8 1036.7 

18981.04 1035.9519020.45 1035 . 78 19054.3 1035.919066 .48 1036.519079 . 96 1037.02 
19096.25 1037.719128.81 1038.6219162.01 1039.2619189.37 1039.6919223.34 1040 . 15 
19254 .25 1040 . 5919299.11 1040 . 9219330 . 55 1041.319351 . 87 1041 .619380.04 1041 . 8 
19400.92 1041 . 8919471.75 1042.04 19476 1029.5819484 . 73 1025.6319493.22 1022.25 
19499.21 1020.619527.23 1020.1619563.46 1020.0419837.52 1019 . 7619907.24 1019.3 
19944 .91 1019.1119959 . 55 1018 . 2319976.64 1017.119988.84 1016.1320005.93 1014.76 
20023.01 1013 . 7120054.74 1007 . 6620127.96 1004.5220206 .07 1004.4420252.44 1004 .2 7 
20334 . 23 1004 . 47 20435.5 1004.5220486 . 75 1004.9220506.28 1009.3520520 . 92 1013.31 
20520.92 1014.7620528 .2 4 1016.6120549.63 1023.72 20554.8 1024 . 9520567.95 1029.34 
20571.66 1029.920587 . 11 1038 . 7120594.25 1042.1820699.28 1041.58 20806.1 1041.01 
20881.51 1040 . 31 20963.2 1039.4821070.02 1038.8421167.41 1037.6921220 . 83 1037 .5 
21343 . 36 1036.8621409.34 1036.3521475.31 1036 .1215 22 . 44 1035 . 78 

Manning's n values 
Sta n val Sta 

18830 . 2 .02519471.75 

Bank sta: Left Right 
19471.7520594 . 25 

Ineffective Flow num= 
Sta l Sta R Elev 

18830.2 19471 . 8 1045 
2059421522.44 1045 

BRIDGE 

RIVER: 1 
REACH: 1 

INPUT 

num= 3 
n val Sta 

.03220594.25 
n val 

.037 

Lengths: Left Channel 
114 116.26 

2 
Permanent 

F 
F 

RS: 209.535 

Right 
106 

coeff contr. 
. 3 

Description: 35th Ave - modified bridge per Transystems plans; 
used Interim 

Expan . 
. 5 

Finished grade per plan s ; the 
model=10ft) in order to model 

pier widths were doubled (plans=5ft; 
the debris accumulation . 

Distance from Upstream xs = 24 
Deck/ Roadway width 91 
weir coefficient = 2.6 
upstream Deck/Roadway coordinates 

num= 12 
Sta Hi Cord LO 

19471 . 75 1042 .04 
19737.91 1045.34 
20104 . 66 1046 .19 
20471 . 41 1044 . 21 

cord Sta Hi cord Lo 
103519496.41 1043.19 
103519860.16 1045.94 
103520226.91 1045.85 
103520590.29 1042.87 

upstream Bridge cross section Data 
Station Elevation Data num= 64 

cord Sta Hi cord 
103519615.66 1044.42 
103519982 . 41 1046 . 22 
103520349.16 1045 . 19 
103520703.53 1040 .09 

Lo cord 
1035 
1035 
1035 
1035 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
18830.2 1036 . 718846.47 1036.66 18879 . 5 1036.8318897.96 1036.85 18920.8 1036.7 

18981.04 1035 . 9519020.45 1035.78 19054 . 3 1035 . 919066 . 48 1036 .519079 .96 1037.02 
19096.25 1037.719128.81 1038.6219162 .01 1039.2619189.37 1039.6919223.34 1040.15 
19254 . 25 1040.5919299.11 1040.9219330.55 1041.319351.87 1041.619380.04 1041.8 
19400 . 92 1041.8919471.75 1042.04 19476 1029.5819484.73 1025.6319493.22 1022.25 
19499.21 1020.619527.23 1020.1619563.46 1020.0419837.52 1019.7619907.24 1019.3 
19944.91 1019.1119959.55 1018.2319976.64 1017.119988.84 1016.1320005.93 1014 . 76 
20023.01 1013 . 7120054 . 74 1007.6620127. 96 1004 .5220206.07 1004.4420252 . 44 1004.27 
20334 . 23 1004.47 20435.5 1004.5220486.75 1004.9220506.28 1009.3520520.92 1013.31 
20520 . 92 1014.7620528.24 1016.6120549.63 1023.72 20554.8 1024.9520567.95 1029.34 
20571.66 1029.920587.11 1038.7120594 .25 1042.1820699 . 28 1041.58 20806.1 1041 .01 
20881 . 51 1040.31 20963.2 1039 .4821070.02 1038.8421167.41 1037.6921220.83 1037.5 
21343.36 1036.8621409 . 34 1036.3521475 . 31 1036 .121522 .44 1035 .78 

Manning's n values 
Sta n val Sta 

18830.2 .02519471 . 75 

Bank Sta: Left Right 
19471 . 7520594.25 

Ineffective Flow num= 
Sta L Sta R Elev 

18830.2 19471 . 8 1045 
2059421522.44 1045 

num= 3 
n val sta 

.03220594.25 

coeff cont r. 
. 3 

2 
Permanent 

F 
F 

n val 
.037 

Expan . 
.5 
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Downstream Deck/Roadway coordinates 
num= 12 
Sta Hi cord 

19471.75 1042.04 
19737.91 1045.34 
20104.66 1046.19 
20471 . 41 1044.21 

Lo cord Sta Hi cord 
103519496.41 1043.19 
103519860.16 1045 . 94 
103520226.91 1045.85 
103520590.29 1042.87 

Downstream Bridge cross section Data 
Station Elevation Data num= 64 

Pre-Project.rep 

Lo Cord Sta Hi Cord LO 
103519615.66 1044.42 
103519982.41 1046.22 
103520349 . 16 1045.19 
103520703 . 53 1040.09 

cord 
1035 
1035 
1035 
1035 

sta Elev Sta Elev Sta Elev Sta Elev Sta 
18830.2 1036.718846 . 47 1036 . 66 18879.5 1036.8318897.96 1036 . 85 18920.8 

18981.04 1035.9519020.45 1035 . 78 19054.3 1035.919066.48 1036.519079.96 
19096.25 1037 . 719128.81 1038.6219162 . 01 1039.2619189.37 1039.6919223.34 
19254.25 1040.5919299.11 1040.9219330.55 1041.319351.87 1041.619380 . 04 
19400.92 1041.8919471.75 1042.04 19476 1029.5819484.73 1025.6319493.22 
19499 . 21 1020.619527.23 1020 . 1619563.46 1020.0419837.52 1019 . 7619907 . 24 
19944.91 1019.1119959 . 55 1018.2319976.64 1017.119988.84 1016 . 1320005 . 93 
20023.01 1013 . 7120054 . 74 1007.6620127 . 96 1004.5220206 . 07 1004.4420252.44 
20334.23 1004.47 20435.5 1004.5220486 . 75 1004.9220506.28 1009.3520520 . 92 
20520.92 1014.7620528.24 1016.6120549.63 1023.72 20554.8 1024.9520567 . 95 
20571.66 1029.920587 . 11 1038.7120594 . 25 1042.1820699.28 1041.58 20806.1 
20881.51 1040.31 20963.2 1039.4821070.02 1038.8421167.41 1037.6921220 . 83 
21343.36 1036.8621409.34 1036.3521475.31 1036.121522.44 1035 . 78 

Manning's n values 
sta n val Sta 

18830 . 2 .02519471.75 

Bank Sta: Left Right 
19471.7520594.25 

Ineffective Flow num= 
Sta L Sta R Elev 

18830.2 19471 . 8 1045 
2059421522.44 1045 

num= 3 
n val sta n val 

. 03220594.25 .037 

coeff contr. Expan . 

2 
Permanent 

F 
F 

. 3 . 5 

Elev 
1036 . 7 

1037.02 
1040.15 

1041 . 8 
1022.25 

1019.3 
1014. 76 
1004 . 27 
1013 . 31 
1029. 34 
1041.01 

1037.5 

upstream Embankment side slope 
Downstream Embankment side s lope 
Maximum allowable submergence for weir 
Elevation at which weir flow begins 
Energy head used in spillway design 
Spillway height used in design 

flow 

0 horiz . to 1.0 vertical 
0 horiz . to 1 .0 vertical 

.95 

weir crest shape 

Number of Piers 8 

Pier Data 
Pier Station 
Upstream 

width 
10 

Downs tream 
Width 

10 

Pier Data 
Pier station 
Upstream 

Width 
10 

Downstream 
Width 

10 

Pier Data 
Pier Station 
upstream 

width 
10 

Downstream 
Width 

10 

Pier Data 
Pier Station 
ups tream 

Width 
10 

Upstream=19615 . 66 
num= 2 

Elev width Elev 
990 10 1040 

num= 2 
Elev width Elev 
990 10 1040 

upstream=19737.91 
num= 2 

Elev width Elev 
990 10 1040 

num= 2 
Elev width Elev 
990 10 1040 

Upstream=19860.16 
num= 2 

Elev width Elev 
990 10 1040 

num= 2 
Elev width Elev 
990 10 1040 

Upstream=19982.41 
num= 2 

Elev width Elev 
990 10 1040 

Broad crested 

Downstream=19615.66 

Downstream=19737.91 

Downstream=19860 .16 

Downstream=19982.41 
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Pre-Project . rep 
Downstream 

width 
10 

Pier Data 
Pier Station 
upstream 

width 
10 

Downstream 
width 

10 

Pier Data 
Pier Station 
upstream 

width 
10 

Downstream 
Width 

10 

Pier Data 
Pier station 
upstream 

width 
10 

Downstream 
width 

10 

Pier Data 
Pier Station 
upstream 

width 
10 

Downstream 
width 

10 

num= 2 
Elev width Elev 
990 10 1040 

Upstream=20104.66 
num= 2 

Elev width Elev 
990 10 1040 

num= 2 
Elev width Elev 
990 10 1040 

upstream=20226.91 
num= 2 

Elev width Elev 
990 10 1040 

num= 2 
Elev width Elev 

990 10 1040 

upstream=20349.16 
num= 2 

Elev width Elev 
990 10 1040 

num= 2 
Elev width Elev 
990 10 1040 

Upstream=20471.41 
num= 2 

Elev Width Elev 
990 10 1040 

num= 2 
Elev width Elev 
990 10 1040 

Number of Bridge Coefficient Sets 1 

Low Flow Methods and Data 

Downstream=20104.66 

Downstream=20226.91 

Downstream=20349.16 

Downstream=20471.41 

Energy 
Momentum Cd 1.2 

selected Low Flow Methods Momentum 

High Flow Method 
Pressure and weir f l ow 

submerged Inlet cd 
Submerged Inlet +Outlet Cd .8 
Max LOW Cord 1035 

Additional Br~dg~ Parameters 
Add Fr1ct1on component to Momentum 
Do not add weight component to Momentum 
class B flow critical depth computations use critical depth 

inside the bridge at the upstream end 
criteria to check for pressure flow = upstream energy grade line 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 209.53 

RS : 209 . 53 

Station Elevation Data num= 64 
Sta Elev sta Elev Sta Elev sta 

18830.2 1036.718846.47 1036 . 66 18879.5 1036.8318897.96 
18981.04 1035.9519020.45 1035 . 78 19054 . 3 1035.919066.48 
19096.25 1037.719128.81 1038 . 6219162.01 1039.2619189.37 
19254.25 1040 . 5919299.11 1040 . 9219330 . 55 1041.319351.87 
19400.92 1041.8919471.75 1042 . 04 19476 1029 . 5819484.73 
19499.21 1020 . 619527.23 1020.1619563 . 46 1020.0419837.52 
19944.91 1019 . 1119959.55 1018.2319976.64 1017.119988 . 84 
20023.01 1013.7120054.74 1007.6620127.96 1004.5220206 .07 
20334.23 1004.47 20435 . 5 1004.5220486 . 75 1004.9220506.28 
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Elev Sta Elev 
1036 . 85 18920.8 1036.7 

1036.519079.96 1037.02 
1039.6919223 . 34 1040 .15 

1041.619380 .04 1041 . 8 
1025.6319493 . 22 1022.25 
1019.7619907 . 24 1019 . 3 
1016.1320005.93 1014 . 76 
1004 . 4420252.44 1004 . 27 
1009 . 3520520 . 92 1013.31 



Pre-Project . rep 
20520.92 1014.7620528.24 1016.6120549.63 1023.72 20554 . 8 1024 . 95 20567 . 95 1029.34 
20571.66 1029.920587.11 1038.7120594.25 1042.1820699.28 1041.58 20806.1 1041 .01 
20881 . 51 1040 . 31 20963 . 2 1039.4821070.02 1038.8421167 . 41 1037.6921220.83 1037 . 5 
21343.36 1036.8621409 . 34 1036.3521475.31 1036 . 121522.44 1035.78 

Manning's n values 
sta n val Sta 

18830.2 .02519471 . 75 

Bank sta : Left Right 
19471.7520594 . 25 

num= 3 
n val Sta 

.03220594.25 
n val 

.037 

Lengths: Left channel 
588 626 

Right 
654. 7 

Ineffective Flow num= 2 
Sta L Sta R Elev 

18830.2 19471.8 1045 
2059421522.44 1045 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 209.42 
Station Elevation Data 

Sta 
18066.3 

18519 . 36 
18757 . 05 
19031.34 
19142 . 22 
19318 . 56 
19428.02 
19613.08 
19771.52 
19978.34 
20197 . 83 
20442.82 
20610 . 47 
20706 . 16 
20850 . 74 
20907 . 67 
21075.63 
21504.38 
21753.32 
21987 .07 
22341.52 
22582.04 

22751.2 
22909.02 

Elev Sta 
1035.2 18092.5 

103518614.36 
1035.3618816.34 
1033 .4219044.82 

1034.819153.41 
1033.2219344.15 

1022.119463 . 74 
1022 . 7919626 .02 

1022 . 619783.71 
1021.89 20024 

1007.6 20239.6 
1004.220493.17 

1029.5820635.94 
1043.36 20730 . 5 

1041.2 20869.7 
1029.5420917 . 26 
1032.0921217 . 55 

1030.421565 .16 
1028 . 621780.93 

1032.1822098.03 
1030.9522372. 56 

1030. 522661.2 5 
1028 . 3322764.51 
1035 . 7122931.75 

Manning's n values 
Sta n val sta 

18066.3 .03719318.56 

Bank Sta: Left Right 
19318.5620610.47 

Ineffective Flow num= 
Sta L Sta R Elev 

18066.319123.26 1050 
20663 . 7922931 . 75 1050 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 

Permanent 
F 
F 

RS: 209 . 42 

num= 117 
Elev Sta Elev sta 

1034.718174.13 1034.618232. 22 
1034 . 6418643.67 1034.5418708. 46 
1035.6218857 . 04 1035.6919001.96 

103019075 . 88 1027.319098.95 
1033 . 6619175.69 1033.0419229 . 76 
1031.8819356 . 56 1026.1619373. 86 
1022 . 2719519 . 23 1021.07 19565 . 1 

1021.919630.14 1022.4119670 . 75 
1024.7219795 . 37 1024.6119808. 15 
1019.6620043.24 1015.9520079. 12 
1006 . 7820318.19 998.9120334. 72 
1007.2720559.67 1012 . 3920578. 47 
1031.1720643.41 1036.7820653.39 
1041.37 20742.8 1040 . 7820782.21 
1042.6620877.68 1041.04 20890 . 4 

1029 . 520920.08 1031.4520940. 19 
1032 . 321336 . 33 1032.721395 .05 

1030 . 2321615 . 46 1029.79 21661 . 1 
1030.96 21834.5 1029.8321868.92 

1030.822124 . 72 1030 . 722241.07 
1030 . 47 22400 . 6 1030.4722442. 55 
1030.7122731 . 42 1032.1822738. 15 
1032.1822773 . 18 1033.922782.89 
1036.02 

num= 4 
n val sta n val S1:a 

.03220663.79 .032 20869 . 7 

Lengths: Left Channel 
501 486.04 

Righ t 
526 

2 
Permanent 

F 
F 

RS : 209.33 

Description : 209 . 33 - FEMA section v 
cross section updated per Transystems 

corporation Mapping (2004) 
Station Elevation Data num= 133 

Sta Elev Sta Elev Sta Elev Sta 
17896.2 1033 . 517958.97 1033 . 417986 . 14 1033.7518112. 66 

18270 . 44 1033 . 7918305.44 1034.5118345.72 1034.6718423.99 
18503 . 15 1034.2518553 . 69 1033.8418565.35 1034.23 18681.1 
18754 . 95 1033.7918813.08 1034.118832.57 1034 . 518965. 64 
19114 . 67 103219134.93 1026 . 84 19181.5 1024.9719197. 05 
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coeff contr. 
. 3 

Expan . 
. 5 

Elev Sta Elev 
1034 . 7518374. 28 1034 . 76 

1034 .118735.86 1034.9 
1035.2819017.56 1034 . 59 
1024.1519123 . 26 1035 . 21 
1032 . 9219270 . 26 1032 . 96 
1022.6419393 .04 1022 

1021.719573 . 94 1022.35 
1023 . 0719686 . 66 1022.67 
1021 . 7219887 . 54 1023 

1012 . 220127.13 1009 .85 
998.4420358.65 999 .18 

1015.2620600.01 1023. 23 
104320663 . 79 1044.4 

1041.6920812 . 94 1042.18 
1033.520897 . 41 1030.52 
1031 . 920959 . 31 1031 . 64 

1032 . 3721464.28 1030 .89 
1028.9521714.94 1029 . 2 
1030.5821937 . 71 1032.32 
1032 . 7922289 .03 1032 .75 
1031.0522532 . 24 1030.58 
1031.5922744.66 1028 . 33 

1034.722830.05 1035.87 

n val 
.025 

coeff Contr. 
.1 

Elev Sta 
1034 . 2418188 . 57 
1033 . 7918435.53 
1034 . 1318703.77 
1034 . 9219086 . 19 
1026 . 4319203.85 

Expan . 
. 3 

Elev 
1033.75 
1034.26 
1033.85 
1034.65 
1024 . 41 



• 

• 

• 

Pre-Project. rep 
19223.43 1024.119250.18 1022.719253.79 1023 . 219282 . 68 1020.5519307 . 62 1017.4 
19325.01 1017 . 3 19355.8 1018 . 86 19365 .9 1018.62 19378.8 1021.919409 . 32 1019.5 
19428.42 1019.8819441.87 1021 . 319481 . 76 1021.1719517.59 1021 . 6219549.59 1021.3 
19597 . 25 1020 . 3 19627 . 7 1020.0919656 . 16 1020.5419662 . 21 1021.32 19697 . 4 1023.1 
19726 . 12 1023 . 819844.27 1023.2419849 . 98 1026 . 219855 .05 1023.4119879.93 1022.23 
19888.16 1023.4519913.86 1022.8219926.21 1024 . 919931 . 49 1022.4219941.55 1025.12 
19955.92 1021.4119963 .16 1022.120001 . 12 1016.37 20032.8 1013.8620059.79 1013.33 
20098 . 45 1013.7320128.52 1013.0120166.76 1011 . 120221.81 1011.2620263.13 1010.7 
20270.95 1012.0120280 . 71 1010.1220297.89 1008 . 4820309 . 88 1001.6920317.32 999.24 
20329 . 38 997 . 9520387.71 995.120406.58 993.7120444.15 994 . 9120450.21 996.31 
20481.01 997.6320509.49 1000.220517.12 100420538.38 1005 . 7920573.28 1007.87 
20610.33 1010 . 95 20679.1 1011.3520688.91 1012.2320695 .14 1015 . 3520715.31 1028 .88 
20723.94 1029.820732.61 1027.4620742.95 1028.8 20757 . 3 1027 . 7120801.95 1030.6 
20907.29 1031.09 20920.3 1036.87 20934.7 1034 . 9620949.59 1031.220960 .05 1027 . 2 
20990 . 79 1028 .0521001.98 1030.6421022.93 1029.6821027.18 1030.8421082.45 1030.72 
21158.66 1031.2421353.12 1031.48 21455.4 1031.621531.07 1030 . 621626 . 53 1030 .11 
21653.83 1030.5321823.49 1030 . 421871.63 1029 . 8821878.34 1031 . 2721890 . 58 1028.9 
21942 . 99 1028.61 21959.1 1027.6421991.93 1030 . 86 22030 . 2 103222122 . 88 1032 . 6 
22142.26 1031.5322167.18 1031.9522193 .03 1031.3722250 . 67 1031 . 7322268.19 1031.1 
22397.32 1031.2122414.21 1030.722431.33 1027 . 222441 . 79 1026 . 422491.98 1026 .69 
22530.86 1027.3322550.52 1031.1922572.62 1031.322581.69 1028.3322592 . 78 1028.33 
22605 . 98 1035.822633 . 72 1034 . 8522651.94 1034.85 

Manning's n values 
sta n val sta 

17896.2 .03719086.19 

Bank Sta: Left Right 
19086.1920715.31 

num= 3 
n val sta 

.032 20920 . 3 
n val 

. 037 

Lengths: Left Channel 
563 490 . 4 

Right 
583 

Ineffective Flow num= 2 
Sta L Sta R Elev 

17896.218965 . 64 1040 
20920.322651.94 1040 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 209.24 
Station El evation Data 

Sta 
18093.1 

18331.25 
18469.39 
18804.94 
18908 . 64 
19049.33 
19221.01 
19360 . 39 
19456 . 86 
19582.15 
19697 . 48 
19867.11 
20026 . 23 

20204.3 
20324.96 
21811 . 84 
21924 . 24 
22155.13 
22353 . 64 
22396 . 37 

Elev Sta 
103318111.19 

1033 . 0118346.32 
1033.0718512.08 

1032 . 418838 . 39 
1036.0218915.46 
1021.2119102.51 
1027.4819251.07 
1018 . 9919370 .19 
1016 . 7719466.18 

1021.419600 . 78 
1020.819743.39 
1020.419912.92 

1016.2120141.25 
1016.5620231.05 

101020735 .49 
1029.2 21825 . 3 
1025 . 621976 . 69 
1025.322244.29 

1028.9322368.41 
1032 . 3722437 . 65 

Manning's n values 
sta n val Sta 

18093 .1 .03718942 . 52 

Bank Sta: Left Right 
18942.5220287 . 34 

Ineffective Flow num= 
Sta L Sta R Elev 

18093.118914.46 1034 . 8 
20907 . 5322647 . 85 1034 . 8 

CROSS SECTION 

Permanent 
F 
F 

RS: 209 . 24 

num= 100 
Elev sta Elev Sta 

1032.6618170.55 1033 .11 18249 . 7 
1033.518358 . 33 1032.9818369 . 13 

1033.0718637.39 1032.7 18752 . 3 
1032.918864 . 91 1032.218883.35 

1032.28 18922.1 1030 . 418942 . 52 
1025 . 919144.88 1026.16 19179.4 

1028 . 3419265.36 1027.519301.53 
1018.119394 . 97 1017.4219404.33 

1018.3619497.21 1020 . 3619524.86 
102119641 . 86 1023.0919653.99 

1020 . 719822 . 79 1021.8619837.12 
1020.5519923.39 1019.9719969.32 
1015 . 2420152 . 29 1010 . 620175.79 
1007 . 3720243.67 100320287.34 

101020735.59 1025 21770.2 
1034.721842 . 65 1025.5 21881.3 

1026.6721982.73 1025 . 6921999.87 
1025.3522289.44 1025.522316.75 

1032.3 22376.5 1028 22384 .1 
1032 .0922468.97 1032 . 2122560 . 84 

num= 5 
n val Sta n val Sta 

. 03220141.25 .03720287.34 

Lengths : Left channel 
514 515.61 

Right 
523 

2 
Permanent 

F 
F 

Page 43 

coeff contr. 
.1 

Expan . 
. 3 

Elev Sta Elev 
1032.5618290.75 1033 . 5 
1033.5418393.42 1033.13 
1032 . 6518788.04 1032 . 79 
1028 . 4418899 . 45 1032.41 
1030.2119012 . 72 1021.32 
1027.2819192.91 1028.51 
1020.3219329.15 1019 . 35 
1016 . 3219424 . 98 1015.69 
1021.0119549 . 47 1021 .01 
1021.23 19681 . 4 1021 .69 
1021.4319857.39 1019 . 53 
1019.1520004 . 86 1017 . 61 
1010.3220193.09 1015.77 

1018.5 20308.5 1018 . 37 
102521803 . 67 1033 .09 

1026 . 4421899.12 1026 .89 
1025.35 22090.2 1025.39 
1025.8822341.35 1028.8 
1026 . 3522390.56 1028 . 61 

1032.122647 . 85 1032 . 88 

n val Sta 
.032 21825.3 

coeff contr . 
.1 

n val 
. 025 

Expan. 
.3 



RIVER: 1 
REACH: 1 

INPUT 
Description: 209.14 

RS: 209.14 

Station Elevation Data num= 175 

Pre - Project . rep 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
17712 . 7 1032.217733.81 1032.317755.05 103217769.95 1031 . 3817807.73 1031 . 5 

17918.31 1031.0617920.82 1031.35 17943 . 8 1031.417971.64 1032.03 17993.6 1031.59 
18020.99 1031.4418029.62 1030.7518045.75 1030.9618061.27 1030.718068.04 1031 . 06 

18093.7 1031.5318113.91 1031.618141.03 1031 . 518161.73 1031.6918203.99 1031.2 
18219.59 1031.4118257 . 52 1031 . 318268.17 1031 . 118314 . 57 1031.1718419 . 42 1030.9 

18497.7 103118540.47 1031.4918580.28 1031.5618590.93 1031.1518633.39 1030.95 
18650.39 1031.36 18680 . 6 1031 . 33 18720.2 1030.3418737.94 1030.4318755.98 1030.74 
18761.99 1030.5718784.42 1030.818801.05 1030.8118813.66 1030.3218833.88 1030 . 8 
18845.19 1030.618852 . 07 103118864.66 1029.5818869.21 1028.618880.65 1028.56 
18885.94 1029.26 18891.7 1029 18922.1 1030.1218940 . 12 1029 . 49 18950.3 1030.6 
18957.14 1030.2718979 . 23 1028.2418984.98 1029.4718992 . 18 1032 . 5518998.45 1029.47 
19003.26 1027.9619018.59 1026.9819028.63 1027.2519044. 02 1027 . 119074.49 1027.06 
19081.18 1026.819115 . 16 1023.8219127.21 1022.1519152.59 1019 . 9119166 . 14 1019.99 
19191.51 1021.3619196.09 1021.919199.73 1020.9819206.42 1021.0719214.89 1022 . 76 
19231.49 1024.5319245.82 1024.819263.22 1025 . 519289.61 1025.8219298 . 62 1025.62 
19324.23 102619336.29 1025.2619345 . 92 1024.1819353.34 1023 . 919359.53 1022.62 
19371 . 81 1019.2119387.21 1016.4719396.66 1015.6519407.14 1015.2719424.22 1015.38 

19446 1014.919468.59 1015.0719478.96 1015.419488.13 1016.419514.03 1016 . 16 
19544.56 1016.8119553.79 1017.6519576.59 1018.419585.23 1018.3419597.29 1017 . 1 
19625.64 1017.2319633 . 67 1016.9619662.81 1017.5319679 .21 1017 . 3919691.15 1018.07 
19718 . 55 1018.619739 . 96 1018.419768.73 1018.89 19781 1019 . 719808 . 31 1019.85 
19822.58 1020.9519830.13 1020.7719859.66 1021.0119900.07 1020.82 19905.4 1020.95 
19942.86 1020.6119958 . 76 1020.920016.03 1020.2420040.17 1020.1220076.36 1019 
20087.02 1018.8920107.15 1018.3320126.03 1017.1820145.24 1017.120160.85 1022 . 12 
20168 . 39 1023.6720173.07 1022.7220184.98 1017.120190.01 1016.0320200.85 1010 . 77 
20209.55 1005 . 1 20215.2 1003 . 2620224 . 09 1002 . 8720233 .5 5 1003 . 1920239 . 27 1004 . 74 

20248.4 1008.35 20267.4 1018.520271.19 1019.8720278. 27 1019.8620294.18 1014.23 
20299.82 1013.1920314.27 1012.420327.64 1012.7720348.37 1015 . 5620359.78 1014.91 
20385.64 1014.720398.56 101020748.72 101020748. 82 102221863.55 1022 
21871 . 58 1022.521877 . 08 1022.621882.23 1022.721906.95 1034.8521913.42 1030.91 
21918.47 1032.5421926.44 1033 . 7121935.64 1030.3421940.87 1026 . 3 21945.9 1025.72 
21972.1 1025.7821989 . 84 1026.3122013.87 1026.5522052.95 1026 . 722065.97 1027 . 04 

22126.27 1028.2422168.73 1029.24 22206.6 1029 . 6622274.49 1030.8822316.41 1031.2 
22330.02 1031.5222355 . 73 1031.6822369 . 85 1031 . 622394.31 1031.7422463 . 25 1031 . 65 
22479 . 79 1031.8822509.72 1031.722546.93 1031.7422588.34 1032.222649.92 1032.1 

Manning's n values 
Sta n val sta 

17712 . 7 . 03719074 . 49 

Bank sta: Left Right 
19074.4920271 . 19 

Ineffective Flow num= 
Sta L Sta R Elev 

17712.718998 . 45 1034 
21140.1822649.92 1034 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 209 . 04 
Station Elevation Data 

Sta 
17436.1 

17567.41 
17695.46 
17771.89 
17830.26 
18068 . 41 
18257 . 65 
18349 . 35 
18438.88 
18600.38 

18682.1 
18719.4 

18763 . 23 
18855.89 
18924.49 

Elev Sta 
1032.817481.92 

1031.5517593.91 
1033 . 5817714 . 36 
1030.7217780.47 

1028.417903.58 
1029.4618116.27 
1029.1818293.37 

1029.818368.26 
1029 . 53184 77.77 
1028.3418620.89 

1030.818687.17 
1029 . 3618729.67 
1032. 3118770.67 

1029.418896.56 
1027 . 318953.93 

num= 5 
n val Sta n val Sta 

. 03220160.85 .03720385 . 64 

Lengths: Left channel 
515 499.52 

Right 
517 

2 
Permanent 

F 
F 

RS: 209 . 04 

num= 165 
Elev Sta Elev St a 

1033.1217492 . 97 103417523.41 
1032 . 5517629 . 24 1031.9 17655.8 
1033 . 28 17733.5 1033 . 7817748.64 
1032.0617790.76 1030 . 917801.38 

1029 17910.5 1028.7318018 . 61 
1029.618176 . 67 1029.55 18188 . 3 

1030.4418300.67 1031 . 4218303.42 
1029.318405.02 1029 . 918413.03 

1029.3918506.45 1028 . 2818520.92 
1028.7418645.84 1028 . 7418668.28 
1031.0418693.62 1029 . 83 18704 
1031.0618732.96 103018744 . 07 

1032.118787.85 1029 . 1618817.09 
1028.7818900.74 1028.3218904 . 52 
1028.7618978.91 1029 . 118990.65 
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n val Sta 
.03221926 . 44 

coeff contr. 
. 1 

Elev sta 
1033 . 35 17553 . 8 

1031.7 17689 . 7 
1032. 3417764.76 
1027.8717816.77 
1029 . 2118054.11 
1029.2418231 . 03 
1030.2118325.88 

1029.418422.64 
1028.6118558.78 
1029.12 18676 . 4 
1029 . 6918712 . 79 
1031.1318756.77 

1029. 318848 .11 
1026 . 4718916.87 
1028. 5419010 . 12 

n val 
.025 

Expan . 
.3 

Elev 
1033.63 
1032.45 

1032.1 
1028.68 
1029. 58 
1029.42 
1029 . 58 

1029 . 8 
1028.72 

1032 . 1 
1032 . 9 
1030.5 

1029.01 
1026.35 
1028.26 



• 

• 

• 

19022 . 96 1031 . 3419032 . 32 
19138 . 37 1024.6619177.83 
19280.44 1022 . 4 19302 
19371.16 1017 . 5319374.44 
19417 .16 1012.719427.75 
19470 . 92 1014 . 8419487.88 
19571 . 83 1017 .1219585.34 
19689.47 1018.5619734 . 18 
19869 . 54 1017.7219955 .17 

20059.3 1012 . 720088 . 98 
20143 . 74 1007.02 20165 . 7 
20231.68 1012 .0620261 . 67 
20411 . 55 101020761 . 17 

21974.3 1023.2921988 . 69 
22024 . 53 1026 . 122043 . 74 
22112.98 1029 .0322158 . 53 
22255.34 1028 . 53 22266 

22435.9 1030.822527.91 

Man ning's n val ues 
sta n val sta 

17436.1 .03719047 . 62 

Bank Sta: Left Right 
19092.7320198.46 

Ineffective Fl ow num= 
Sta L Sta R Elev 

17436.119047 . 62 1035 
21356 . 7222666 . 72 1035 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 208 . 95 

Pre-Project . rep 
1028.319047.62 1027 . 3919092.73 1026.5319103.69 

1021.9319196 . 79 101919225.46 1018 . 5119249 . 34 
1026.1719327 . 89 1025.7919336.16 1025 . 11 19356.9 

1015.519384.22 1014 . 7719399 .04 1011 . 7819405 . 42 
1014 . 7619437 . 29 1013.3919456.39 101419462 . 67 
1013.3619517.22 1012 . 661953 5. 61 101419553 . 79 
1017 . 0819616 . 81 1017.5819660.08 1017 . 9519677.15 

1018 .119789.91 1017.1119808.47 1017 . 1819838 .18 
1018 . 1619985.34 1017.0519993.46 1016 .120033 . 72 
1012 . 3120095 . 15 1012 . 8420110 . 54 1010.4620127 . 24 

101120181 . 04 1014 . 320198 . 46 1016.7720207 .15 
1011.2120295 . 29 1011.520349 .03 1012 . 5820373.43 

101020761.27 102021949 . 73 102021962 .03 
1033.421992.14 1031 .1121999 . 39 1032 . 8822011 . 93 

1026 . 2822072 . 39 102722075.88 1027.8422101 .16 
1029 . 59 22192 . 5 1030 . 422243 . 49 1031.222251.38 
1027.9622271 . 88 1030 . 5722302 . 67 1030.1322353 . 28 
1030 . 9122594 . 31 1031 .7 522629 . 46 1031.622666 . 72 

num= 5 
n val Sta n val sta 

.03219993.46 . 03721949 . 73 

Le ngths : Left channel 
495 493.13 

Right 
531 

2 
Permanent 

F 
F 

RS: 208 . 95 

n val Sta 
. 03222011.93 

coeff contr. 
.1 

Station Elevation Data num= 179 

1025 . 67 
1018 . 6 

1021 . 79 
1011 . 48 
1013 . 64 
1016 . 39 

1017 . 9 
1016.55 

1013.3 
1007 .07 

1016 . 4 
1012.57 

1020 
1033.73 
1028.39 
1030 . 62 

1030 . 1 
1032 . 11 

n val 
. 025 

Sta Elev Sta Elev St a Elev Sta El ev Sta El ev 
17602 . 6 1030.717651 . 71 1029 . 7817678 . 28 1030.4417702 . 53 1029.58 17709.4 1030 . 1 

17716 . 28 1027.7417726.85 1027 . 2417754 . 92 1027.117785.11 1027.4717835 .06 1026 . 8 
17871 . 62 1027 . 4917953 . 86 1027.3617970 . 21 1026 . 5318023 . 39 1026 . 3518038 . 68 1027 . 3 
18091.11 1027.718094.77 1029.1818100 . 61 1027 . 4618198 . 47 1027.318220.25 1027 .92 
18246 . 36 1027 . 718309.26 1028.2918344 . 29 1028 . 4518407 . 59 1027 . 4418451 .06 1027 . 54 
18478 . 84 1027.87 18531 . 8 1027 . 918579 . 44 1028 . 618682.24 1028.418703 . 67 1027 . 9 
18808 . 65 1028 .1418857.03 1026.7318917.85 1028 .0918938 . 27 1027 . 3818952.79 1026 . 25 

19030.7 102 5 .6219046 . 62 1025 . 0619082.99 1025 . 4919104.79 1024.619112 . 99 1025.03 
19124.51 1030 . 6519140 . 48 1025 . 319157 . 35 1026.0919168. 11 1024 . 5519173.85 1025 . 4 
19195.16 1023 .8219207 .08 1021 . 8719270 . 39 1018.9419282.25 1014.0419305 . 81 1013 . 5 
19323.91 1009.5 19355.8 1008 . 9319366.92 1009.419397 . 25 1014 . 53 19409.8 1013 . 58 
19425.91 1014 . 79 19456.9 1015 . 7219460. 95 1014.0219470.72 1012 . 9419481. 47 1013.92 
19495.24 1008 . 88 19506 .5 1007 . 819522 . 51 1007 . 4919548 . 22 1008.1719566.69 1005 . 6 
19598.49 1005. 219607.34 1006.8619629 . 96 1013.5719636 . 47 1011 . 6219653.72 1010 .05 
19696.34 1010 .0919777.25 1013 . 0119819 . 13 1016 .0219864.73 1015 . 5219888 .04 1016 .45 
19903 . 55 1017 . 6219939.71 1017.39 19944 . 9 1016.8619961.63 1017 . 3519968.78 1016 . 6 
19989.37 1017 . 9320035.86 1019.220080 . 09 1021 . 820099.08 1019.9320121 . 36 1018.6 
20137 . 49 1018.6 20148.8 1020 .120184 . 87 1019 . 7120189.78 1018 . 0720196 . 27 1018 . 47 
20209.65 1016.1720285 . 35 1015 . 620305 . 76 1015 .0520324 . 48 1013 . 520343.75 1009 . 77 
20358.33 1008 . 95 20370 . 4 1011.3820394 . 52 1012.4 20413.5 1014.1920426 . 89 1014 . 5 

20439.5 1014 .0320455.51 1012 . 3320465 . 37 1012.8320483 . 75 1012 . 3120489.18 1010 . 9 
20510.98 1009.520519 . 28 1007.7620531.47 1011.0620546 .03 1006 . 2720573.29 1004 . 38 
20576.36 1003 . 120604 . 86 1000.7820634 . 63 1000 . 420646 . 76 1000 . 7220658 .11 1002. 9 
20679 . 97 1002.5620696 . 64 1001.4520747.49 997.3320778.46 997 . 4520790.93 997 . 9 
20799.87 1002.98 20826 . 7 1022 . 0920836 . 45 1026 . 1820841 .68 1023.2520885 .15 1023.4 

20920.7 1022.7820959 . 96 1023 . 2220968.83 1023 . 620987 . 66 1032.921003.77 1031 
21026 . 87 1031 .8921043 . 74 1031.8 21076 . 8 1032.521096 . 37 1031 . 421112.48 1032.38 
21141.57 1032.0521164.67 1033.3921189 . 39 1032.8521193 . 31 1033.5521219 . 82 1023 . 28 
21269 . 17 1023 . 422 1286 . 95 1033 . 0221310.01 1029 . 221351.05 1032 .121360 . 77 1031 .64 
21387.79 1031.6321396.55 1030 . 7921410 . 37 1030 . 7921421 . 06 1033 . 8621429.05 1034 .1 
21456.59 1024 .1821491.57 1024 .0121589 . 23 1024.0621735.97 1024 . 24 21832 . 1 1024.74 
21894 . 74 1024 . 8321931 . 61 1025.1721980 . 52 1026 .1622127.26 1027.6222173.37 1028 . 9 
22176.23 1035 . 5222183.06 1039 . 7122188.16 1038.9 22201.8 1039.9222208.53 1033 . 98 
22216.16 1030.1322224 . 26 1030 . 7422231.11 1027 .122236 . 95 1026.2822242 . 59 1026.7 
22251 .03 1030 . 522265.51 1030 . 4222289 . 51 1031.142 2297.99 1030 . 3422321.91 1029.9 
22425 . 63 1030.0322527.54 1030.6122572.36 1030 . 3722612.01 1030 . 81 

Mannin g ' s n values num= 5 
Sta n val Sta n val Sta n val sta n val Sta n val 
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17602.6 .03719173.85 

Bank Sta: Left Rig ht 
19173.8520836.45 

Ineffective Fl ow num= 
Sta L Sta R Elev 

17602 . 619157 . 35 1038 
20987.6622612 .01 1038 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 208.85 

Pre - Pro ject . rep 
.03220836.45 .03220987.66 .03722188.16 

Lengths: Left channel 
458 514 . 75 

2 
Permanent 

F 
F 

RS: 208.85 

Right 
603 

Coeff Contr . 
.1 

Station Elevation Data num= 94 

.025 

Expan . 
. 3 

!>t:·a El ev Sta El ev sta El ev s ·ta El ev Sta El ev 
17686 . 5 1031 .317694 . 85 1029 . 1417749 . 61 1029 . 8317758.78 1029.2417984 . 78 1029 

18200 . 56 1027 . 33 18280.2 1027 . 4818328 . 38 1026.7418441 . 61 1027 . 218481 . 04 1029 .88 
18510 . 33 1030.4718682.91 1029 . 6618740 . 64 1028 . 5118754.98 1027 . 6618784.26 1028 .29 
18831 . 49 1028.118874 . 45 1029.918981.82 1029 .1619065.57 1029 . 1719153 .3 9 1028.46 
19206.02 1028 . 819223 .16 1016 . 919235.47 1012 . 619256 . 34 1009.9419276 . 84 1008 .4 
19321.83 1007.7919338 .38 1008 . 5419346 . 72 1011 .7719362 . 51 1004 .319405.36 1008.25 
19423.93 1009.2 19438.9 1012 .4519455.14 1010 . 47 19490 . 9 1010.8219519.66 1014 . 86 
19526 .32 1012.1319549.87 1011 . 819568 . 97 1014.59 19634 .7 1016.3719646 .89 1017.27 
19710 . 87 1016.62 19760.5 1017.0919801.77 1016 .0619827 .94 1016.3419863.39 1018 . 72 
19910.52 1019.5620029 . 52 1020 . 0320086 .67 1019 .9920123.45 1020 . 8520133.93 1019.7 
20161.37 1020 . 5920247 . 21 1020 .8920314 . 65 1017.220322 . 23 1017.9420368.81 1017 .46 
20450.41 1017.56 20502.8 1016 . 2520508.13 1017.1120550 .98 1012.0220589.54 1010.1 
20610.51 1006 . 6920658 .34 1002.720671.28 1001 . 7520700.39 1007 .5220728 .3 1 1009.8 
20767 . 63 1007.720799.68 1004 . 620828.74 100020843 .88 998.88 20892.5 999.97 
20902 . 76 1003 . 520934 . 99 1026 .0120948 . 22 1022.1321019 .79 1022 . 2521070 . 81 1021 .7 
21121 . 72 1022.221135.41 1028 . 06 21144 . 4 1029 . 4921161. 18 1022 .3121191 .38 1023.06 
21314.23 1023.5621380 .2 6 1024 . 1621412 . 34 1023.3121460. 67 1023 .321510 . 92 1022 .62 
21535.21 1023 . 2821562 .07 1022 . 621581.65 1023 . 8321609. 58 1023.4221953.16 1026.38 
22103.46 1028 . 5222197.52 1029 . 322301 . 84 1029 .8222339 . 32 1029 . 6 

Manning ' s n values 
Sta n val sta 

17686.5 .03719206.02 

Bank Sta: Left Right 
19206.0220934.99 

Ineffective Fl ow num= 
Sta L Sta R Elev 

17686 .519206.02 1035 
21144.422339.32 1035 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

num= 4 
n val sta n val sta 

.03220029.52 .03220934 .99 

Lengths: Left channel 
511 479 .03 

Right 
45 2 

2 
Pe rmanent 

F 
F 

RS : 208.75 

Description : 208.75 - FEMA Section u 
station Elevation Data num= 120 

n val 
.037 

Coeff contr. 
.1 

Expan . 
. 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
18173 . 6 1027 .118257 . 35 1026.618340.04 102618367 .17 1025.85 18472.3 1025.33 
18563.9 1028.418584 . 53 1028.6518617 . 81 1027 . 2618655.45 1028.1618671.42 1028.21 

18702. 85 1027 . 6418720 . 75 1029 . 2818764 . 48 1030.7318832. 51 1030 . 9518900 . 38 1030.43 
18954 . 98 1029.618984 .44 1028.4718996.07 1026.719017.06 1026 .719056 . 46 1027 . 48 
19103.99 1027 . 7119153.26 1027.5219204.89 1026 . 7419212 . 98 1026 .2819226.43 1021 .15 
19249 . 91 1010.1619266.81 1008.819299.44 1007.519308 . 35 1007.8819324 . 64 1009 . 65 
19332 .09 1012 . 6519339.05 100919344.99 1006 . 4719362 . 61 1005.619374 . 08 1006 . 4 
19427 . 89 1008 . 7719452.89 1009.8519478.06 1011.5219505 . 81 1012 . 2619526.98 1013 .15 
19535 . 38 1014.5319541.92 1015.3919562.58 1013.9119580 . 22 1014 . 519611 .04 1016 . 44 

19649.5 1015.55 19676.7 1015.719706.53 1017 . 5819723 . 84 1018.0919752.75 1018 .69 
19793 . 14 1018.4519817 . 64 1018 .7419868.41 1019.5619904 . 45 1019.5820006 . 67 1019 .78 
20053.74 1019.6720110.37 1019 . 6320147 . 15 1019 .220205 .32 1018.1820213.52 1017 . 6 
20230 . 83 1016.5620246 .24 1016 . 2120258 . 43 1015 . 620282 .65 1013.1320304.16 1013 .25 
20325 . 33 1013.8820360.87 1013 . 0220 399.39 1010.9320443 . 45 1008.8320509.67 1006 .65 
20530 . 45 1005.320549 .3 6 1002. 9420624 . 04 1001 . 58 20641.4 1000 . 6320653.89 1001 . 2 
20674 . 36 1001 . 420691 . 66 1000 .4420708 .01 1002 . 620717 .29 1003 .8220733 . 99 1004.85 
20745 .04 1006 . 320762.48 1008.2720775 . 95 1009 .320782 .78 1010 .2820788.76 1010 .74 
20801.71 1012 . 5220813.85 1010 . 7820838.24 1010 . 5920846.26 1013 .6520860 . 81 1005 . 65 
20869.16 1002 . 57 20881.6 1002.6520888 . 55 1005 . 2820898.48 1008 . 2720908 .17 1004 . 93 
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Pre-Project . rep 
20915.98 1003.920930.47 1011 . 0420936.86 1016.2920940 . 05 1018 .520952 . 96 1025 . 18 
21004 . 85 1025.6821010.02 1025 .221017.42 1023.321098.69 1024.0821136 . 04 1023.95 
21181.34 1023.4121212.16 1022 . 921283 . 95 1024 . 2721300 . 57 1033.421323.99 1023.8 

21329.9 1023 . 31 21360.2 1022.8421410.93 1022 . 321471.63 1021 . 921516 . 43 1021.9 
21910 . 17 1026 . 7822038 . 72 1028.0622133 . 23 1028 . 922205 . 11 1029 . 522228.96 1029.66 

Manning's n values 
Sta n val Sta 

18173.6 .03719212.98 

Bank Sta: Left Rig ht 
19212.9820952.96 

num= 3 
n val Sta 

. 03220205 . 32 
n val 

. 032 

Le ngths: Left Channel 
565 559 . 49 

Right 
569 

coeff contr . 
.1 

Expan . 
. 3 

Ineffective Flow num= 2 
Sta L Sta R Elev 

18173.619204.89 1038 
21098.6922228 . 96 1038 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 208.67 

Permanent 
F 
F 

RS: 208.67 

Left and Right channe l Bank St ations Interpolated 
Station Elevation Data num= 100 

Sta El ev Sta Elev Sta Elev Sta Elev Sta Elev 
17889.8 1026.317940.06 1028 . 0117946 . 89 1024.717953.87 1026.9318019.22 1025.66 

18296.94 1025 . 4718455 . 93 1024 . 918473 . 38 1024.2818514.46 1025.118559.79 1024.1 
18645.36 1024 . 918707.02 1024 . 4318845.34 102618932 . 39 1026.418963 . 79 1026.2 
19024.26 1027.15 19046 . 1 1027.9 19164.5 1028 . 1519199.93 1027.619317.69 1028 . 73 
19328.09 1021 . 519347.56 1010 .419383 . 55 1009.6619393.77 1014.4919409.65 1006 . 16 
19420 . 84 1005.5519487.27 1008 . 419553.76 1009.5619580.27 1011.2219681.59 1014 . 56 
19704.28 1016 . 4119768.18 1016 . 7919807.68 1017.7819886 . 33 1018.3119914 .74 1017 . 1 
19970 . 68 1017 . 7520001 . 36 1016 . 320060.25 1014.5920091 . 06 1012.2120139.57 1010 . 12 
20167.85 1006 . 520204 . 43 1005.9920234 . 48 1008 . 5220294.94 1005.520308.87 1003.36 
20326.14 1003 . 1 20341.6 1005.8820376 . 14 1007 .4520397.29 1007 . 120450.21 1009.5 
20461.96 1008.6920485.33 1004.5920503.57 1003.0320523 . 73 1004 . 220581.55 1010.1 
20626 . 86 1012.8320637 . 02 1014 . 0120678.94 1013 . 25 20690.1 1017.0720712.53 1017 . 81 
20729 . 15 1021 . 420758 . 54 1022.720769 . 24 1019 . 5220782 . 73 1020.1520807.03 1019.2 
20820.96 1017 20831 1018.2720844.49 1016 . 4 20871 . 7 1016.7620886.74 1015.51 

20895.7 1017.4320915.38 1015 . 9220935 . 23 1020.22 20944.4 1025 .8420956.53 1026.07 
20966 . 88 1019.1721108 . 47 1019 . 921183.53 1020 . 5621311.57 1022.3821340 . 58 1022.08 
21398.61 1023.121427.63 102321512.69 1024.121608 . 59 1023 . 8421651 . 56 1022 . 85 

21715 1023 . 221786.17 1023 . 121820 . 67 1022.621854 . 56 1023 . 721920.87 1024.77 
21941.67 1025 . 7 22014.6 1025 . 7422033 . 05 1025 22130 . 7 1025.822157 . 61 1025.44 
22270 . 31 1026.1122293 . 23 1025 .8922355.71 1026.422387 . 92 1026 . 122440 . 81 1026.52 

Mann i ng's n values 
sta n val sta 

17889.8 .03719317.69 

Bank Sta: Left Rig ht 
19317 . 6920758.54 

num= 4 
n val Sta n val sta 

. 03220167 . 85 .03220758 . 54 

Lengths: Left channel 
456 449.63 

Right 
359 

n val 
.037 

coeff Contr. 
.1 

Expan . 
. 3 

Ineffective Flow num= 2 
Sta L Sta R Elev 

17889 . 8 19164 . 5 1033 
20956.5322440.81 1033 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descri ption: 208.57 

Permanent 
F 
F 

RS: 208.57 

Left and Right channel 
Station El evati on Data 

Bank Stations Interpolated 

Sta Elev Sta 
18043 . 1 1026 . 618105.91 

18258.69 1024.3218280.09 
18344.87 1023 . 9718358 . 43 
18458.29 1023.4418481.95 
18582.81 1024 . 4118612.91 
18798.55 1026 . 0618839.05 

num= 200 
Elev Sta Elev Sta Elev Sta El ev 

1025.6118144.21 1025.5418188 . 08 1025.0718211 .89 1024 . 98 
1024 . 3 18310 . 7 1023.8218325.77 1024.0618329.48 1023 . 7 
1023.418379 . 45 1024.618397 . 41 1024.6418445.05 1023 .3 3 

102318501 .82 1023 . 7818512.77 1023.6118543.96 1023.83 
1024.418624.01 1024.8218690 . 73 1025 . 19 18713 . 9 1025.5 

1026.11 18890 . 3 1026 .5118911 . 31 1026 . 2118937.47 1026 .19 
Page 47 
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18997.38 1026.7 19007.7 1026.4519032.19 1026.3919066.17 1026.72 19069. 2 1026.07 
19101.45 1026.419105.39 1026.7419174.29 1026.4 19242.2 1026.819276.95 1027.45 
19311.47 1027.5119330.99 1027.819362.95 1027.4519382 . 56 102719394.18 1019 . 45 
19399.31 1013.8219402.99 1010.9919419 . 31 1008.7819431.17 1007.7619447.66 1007.37 

19476.1 1007.2219494.43 1007.4419505.11 1007.98"19510.11 1009.419533.51 1010.62 
19563.13 1011.7319586.72 1012.0619609.82 1012.6819648.13 1013.3219717.79 1013.72 
19732.39 1014.0619760.19 1015.5 19773.2 1015.9719779 .57 1015.2219796 . 53 1016.47 
19809.96 1016 . 9519834.29 1016 . 9119874 . 35 1016.1319906.36 101519908.98 1013 . 83 
19930.84 1013.5519941.27 1011.619955 . 11 1010.4519974.65 1009.3319991.51 1007.7 

20021.3 1006.5220034.23 1006.220042.76 1004.9120051.06 1004.6620058.22 1003.68 
20078.97 1002.820093.45 1002.6120125.82 1002.720159.52 1004.1120184.03 1003 . 61 
20208.06 1004.1120215.97 1005.220237.26 1005 . 220259.55 1006 .4520277.02 1006.2 
20316.96 1006.2320344.15 1005.120360.59 1005.3820364.27 1005 . 7720377.87 1009.05 
20383 . 24 1011.1320397.61 1009.820408.18 1009.8720417 . 33 1010.83 20424.9 1012.33 
20438.51 1013.0120456.81 1013.2320474.11 1013.9220492.85 1014.2120507.45 1014.14 
20526.79 1013.4920539 . 37 1013.420565.14 1014 . 420590.58 1015.3220605.65 1016.3 
20611.83 1015.6220620.49 1016.220641.35 1016 .620645.26 101820655.94 1018.29 
20677.36 1018.3420685.83 1017.8720717.99 1018.1720731.12 1019.220755.71 1019.2 
20769.35 1019.6820773.24 1020.7420777.09 1024 . 4 20779.8 1021.920783.92 1020.63 

20809.6 1020.8420827.39 1021 . 3720830.05 1021.0920847 . 21 1021.3220873.66 1022.7 
20879.2 1024.1620895.09 1023 . 9520904 . 95 1021.9920937.19 1022.0320945.09 1021.36 
20954.6 1018.920958.81 1017.2120967.22 1017.3620976.54 1019.2520988.26 1023.32 

20994.42 1026.720999.24 1026.3921015.31 1026.721019.76 1024.6121033.44 1024.74 
21076 .95 1023.7521088.41 1023.3321103.62 1023.2921111.64 1023.7321169.95 1024.08 
21191.87 1024.521229 . 35 1024.1321285.49 102421310.35 1024 . 17 21337.9 1023 . 9 
21376.71 1024.3921419 .04 1024.3521462.54 1023.8721499.93 1023 . 9821527.74 1024.24 
21537.93 1024.89 21609.1 1025.4321620.99 1025 . 821627.53 1024.921654 . 54 1025.3 
21683 .04 1025.121782.17 1025.0121829.35 1024.8521865.87 1025.721871.34 1025.36 
21941.71 1025.421967.65 1025. 8321968.32 1026.1621988 .3 3 1025.9 21991.2 1025.49 
22008 . 95 1025.8322099.68 1025.822160.09 1026.36 22189.9 1026.4322199.11 1026.26 
22228.89 1026.54 22250.8 1026.222285.77 1026.522286.17 1026.32 22317.8 1026.35 
22334.22 1026.9822335.38 1026.622386.13 1027.09 22430.6 1027.2322470.47 1027.86 
22500.57 1028.0222520.45 1027.7422540.45 1028.2422544.52 1030.622547.07 1030.63 
22553.13 1027.8822560.23 1025.56 22566.7 1025.5622575.37 1028.3822590.86 1028.15 

Manning's n values 
sta n val Sta 

18043.1 .03719362.95 

Bank sta: Left Right 
19382.5620731.12 

Ineffective Flow num= 
Sta L Sta R Elev 

18043.119330.99 1028 
20777.0922590.86 1028 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 208 . 48 

num= 4 
n val sta n val s ·ta 

.03220360.59 .03221015.31 

Lengths: Left channel 
685 539.75 

Right 
467 

2 
Permanent 

F 
F 

RS: 208 . 48 

Left and Right channel 
Station Elevation Data 

Bank stations Interpolated 

Sta Elev Sta 
17996.8 1025.318087.88 

18242.22 1024.9418278.75 
18396.78 1022.6518425.65 
18456 . 36 1029.418473.79 
18510 . 88 1016.57 18517 .2 
18601 . 46 1013.718615.03 
18709.42 1012.4418732.62 
18825.78 1016.0518831.87 
18924.17 1015 .8618946.43 
19029.98 1013.5319042.98 
19108.55 1010 .7119125.56 
19179.57 1007.87 19196.9 
19273.39 1008.2519295 .63 
19417.49 1014.519491.91 
19617.17 1014.71 19629.3 
19735.34 1014.4219792 . 79 
19864.65 1013.7319874.48 
19926.24 1003.619942 . 51 
19981.77 999 . 3319993.04 
20060.21 999 . 8420074.55 
20125.67 100420158.75 

num= 185 
Elev Sta Elev Sta 

1025.75 18135.7 1025 . 518174.14 
1024 .7718296 .78 1024 . 3 18330.3 
1022.5418438.55 1022 . 818443.72 
1028.6418483 .21 1028.818490. 75 

1015.818532.92 101518548. 71 
1013.118626.88 1012.9718673 . 46 

1012.5518746.16 1012.9618776 . 92 
1015 . 7 18838.1 1016.0518871 .38 

1015.0518974.62 1014.32 19000.9 
1011.7419052.81 1010.9319074.74 

1010.719132.98 1009.319144.31 
1007.619203.86 1007.819229 . 67 

1010 . 1319335 . 75 1011.819373.54 
1015.5 19523.5 1015 . 5919555.18 

1014.0619663.03 1014.0919690.04 
1013.8519809.79 1014.0119821.12 
1012.6919887.08 1010.119906.28 
1001 .5519951.73 1000.05 19964.2 

999.2120006 . 45 999 . 8920018.92 
1000.420083 . 95 1001.12 20102.1 
1005.720162.52 1006.4920179.29 
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n val 
.0 37 

Coeff Contr. 
.1 

Expan . 
. 3 

Elev Sta Elev 
1025.618234.42 1025.1 

1024.4218356.37 1023.56 
1023.7 18452.1 1028.37 

1028.2118501.92 1020.63 
1013.618563.89 1013.29 

1011.9918685.14 1011.3 
1014 . 9518793.29 1015 . 5 
1016.6518899.17 1016.4 
1013.23 19021 . 6 1013 . 67 
1010.0219087.23 1010.4 

1007 . 919158.27 1007 . 71 
1007.68 19252.4 1008 . 24 
1013.9419397.84 1014.52 

1016 . 219600.72 1016 . 13 
1014 . 619692 . 52 1014.24 
1013.719839 . 66 1014 . 12 

1008.0919917.38 1005 . 84 
998.719978.79 998.89 

999.6320043.06 1000.05 
1001.99 20121.5 1003.34 
1006.6420200 .95 1007 .8 5 



• 

Pre-Project . rep 
20236.77 1009.0320265.78 1010.7320279.71 1010.720298.68 1012.2620305.31 1012 . 15 
20311 . 54 1012 . 8520329 . 99 1013.420344.23 1013 . 5320362.96 1013.220374 . 51 1012 . 51 
20389.85 1012.1320395 . 57 1011.620416.51 1011 . 7220428.19 1009 . 7820434.35 1008.3 
20442.45 1007.1 20448 . 8 1006 . 9920458.78 1007.720466.63 1006.4720478 . 96 1006.83 
20496 . 57 1005.8720507.33 1006.2420513 . 16 1007.2420520.27 1007 . 720530.35 1007.7 
20539.28 1009.5220546.34 1013 . 120551.79 1018 . 3120557 . 74 1017.2320572.86 1013.46 
20578 . 59 1013 . 6420588.38 1012.2320601 . 35 1012 .5220613 . 84 1012 . 420624 . 34 1013 . 01 
20633.27 1012.620656.88 1013 . 1820660 . 09 1013 . 7820664 . 57 1013 . 2620672.63 1013.6 
20680.59 1017.2220691 . 24 1024.0220693.58 1023.5420707.17 1023 . 320714 .21 1023 . 5 
20723 . 64 1027 . 920730.75 1029.220739.88 1029 . 3820746 . 13 1027.9 20750 . 4 1025 . 4 
20770.94 1025.2820793.11 1025.3820828.04 102620878.66 1026 . 4820916 . 71 1027 . 13 
20973 . 15 1027 . 8520988 . 41 1028.3821010 . 17 1028 . 5621041.21 1029.321075 . 03 1029 . 6 

21086.4 1029 . 521107 . 07 1029 . 921134.05 1028.9221135 . 79 1028 . 121140 . 85 1022 . 96 
21143.56 1020 . 9921952.21 1020 . 9921968.53 1029. 3421977.18 1026 .721993 . 27 1026.16 
22006.5 3 1026 .0722025.31 1025.122046 . 26 1024 . 8522082.66 1025 . 4122119 . 24 1025.3 
22140. 38 1025.5122146 . 37 . 1025.1122150 . 45 1026.4822168.72 1026 . 3522187 . 16 1026 . 47 

Manning' s n val ues 
sta n val sta 

17996 . 8 .04318601. 46 

Bank Sta : Left Right 
18501 . 9220691 . 24 

Ineffective Flow num= 
Sta L Sta R Elev 

17996 . 818456 . 36 1038 
20730 . 7522187 . 16 1038 

CROSS SECTI ON 

RIVER: 1 
REACH : 1 

INPUT 

num= 4 
n val Sta n val Sta 

.032 20162 . 52 . 03 220551.79 

Lengths : Left Channel 
521 435 . 12 

Right 
469 

2 
Pe rmanent 

F 
F 

RS : 208 .39 

Description: 208.39 - FEMA section T 

Left and Right chan nel Bank stations 
Interpolated 

station Elevati on Data num= 159 
Sta Elev Sta Elev sta Elev Sta 

17994.5 1023 . 618007 . 86 1023.3718031.73 1023 . 3618062 . 84 
18114.62 1023 . 318143 . 17 1023.7 18160.8 1023 . 818214 . 18 
18257 . 49 102518261.64 1023 . 0718284 . 65 1023.5818312 . 07 
18368 . 53 1023.318401.14 1023 . 2618419.63 1023 . 6318426.12 
18454 . 65 1030 . 1118468.95 1021 . 618472 . 03 1019 . 0718480.28 
18502 . 94 1011.618514.98 1011 . 08 18532 . 3 1009.8718559 . 86 
18612 . 43 1012 . 1818626.02 1012 . 3218667 . 62 1011.2718684.66 
18704.94 1013 . 5318739 . 77 1014.318782 . 19 1014 . 318825.93 
18847 . 91 1012.8418885 . 02 1012 . 3418935.29 1011.818943.22 
18972 . 93 1008.9618990.89 1008 . 29 19016 . 5 1008.26 19040 . 7 
19084 . 42 1007 . 4719120.66 1007 . 319138 . 38 1006 . 8519166.34 
19188.11 1010 . 08 19204.6 1011.7919214 . 81 1012.4619242 . 99 
19313.19 1014 . 9519348.93 1015.0719366 . 19 1015 . 3619421.96 
19470.77 1015.4519487.54 1015 . 7419545 . 02 1015.8319551.46 
19619 . 85 1016 . 4619639 . 62 1016.2219680 . 93 1016.3419688.83 
19770 . 98 1014 . 319784 . 11 1013.8819799.23 1013 . 0619816.81 
19842.07 1014.119865 . 81 1014.519881 . 86 1014 . 219894 . 64 
19909.6 1005.8819917.47 100319924 . 78 1000 . 919935.61 

19979 . 97 998.7120012.27 999.3720018.31 999.73 20046.6 
20137.31 1005.220171 . 78 1006.2820210 . 78 1008 . 29 20248 . 1 
20300.59 1010 . 5920331.57 1010 . 5920368 . 25 1011.1 20389.4 
20445.36 1010.65 20453.1 1009.8820458 . 48 1009.5820465 . 68 
20500 . 75 1003 . 7520533 . 42 1003 . 5820538 . 13 1003 . 1920548 . 27 
20568 . 26 1008 . 8920580 . 93 1007.7120590 . 06 1008.2120595.17 
20620.51 1009 . 0820630 . 22 1008 . 920636.21 1007.4320644 . 82 
20698 . 78 1005 . 8120709 . 21 1007 . 6420714 . 18 1009 . 720724.42 
21266 . 13 1023.0621274.82 1025 . 2421279.02 1023 . 9921283.14 
22041 . 46 1022.0522045 . 28 1027 . 5922047 . 66 1028 . 122065.98 
22092.59 1026.522103 . 19 1025.322115.74 1024 . 9622132 . 19 

22141.7 1024 . 75 22147 . 3 1026 . 222154 . 11 1024 . 7822173 . 98 
22234 . 19 1025 . 0822282.49 1025 . 6222311.63 1025.722357 . 18 
22384 . 45 1026.422397 . 87 1026 . 4722411 . 27 1026 . 9922454 . 87 

Manning's n values 
sta n val sta 

17994.5 . 04318782 . 19 

Bank sta : Left Right 

num= 5 
n val Sta n val Sta 

.032 20453.1 .03220724.42 

Leng t hs : Left channel Right 
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n val 
.037 

coeff contr. 
. 1 

Expan . 
. 3 

Elev ·sta Elev 
1023.7418090 . 42 1023.67 

1022 . 818251.67 1022.9 
1023 . 318333.31 1022.84 

1026.1818432 . 11 1030.36 
1015 . 1718493.86 1014 . 23 
1009 . 8318596.86 1010 . 52 
1012.92 18695.4 1013.5 
1013.2618838 . 43 1012 . 8 
1011 . 8318961 . 27 1011.08 

1007 . 6 19060 . 3 1007 . 35 
1007.0619181.66 1008 . 9 
1013 . 4619276 . 36 1013.92 

1015.219452 . 11 1015.53 
1015.719604.21 1016.09 
1015.419726.01 1015 . 1 

1012 . 79 19826 . 9 1012.9 
1012 . 619902 . 68 1009 . 36 
999.4919959 . 92 998 . 77 
1000.520100 . 86 1003.25 

1009 . 7120277 . 51 1010.3 
1011.1720436 . 67 1010 . 51 
1007.7420482 . 62 1004 . 82 

1003 . 320555 . 54 1004 . 2 
1009 . 21 20613 1008 . 44 
1006 . 5520668 . 74 1005.89 

102021260 . 32 1020 . 01 
1020 . 0322038 . 34 1020 . 07 

1025 . 622089 . 56 1025 . 6 
1025.6422134 . 15 1024 . 81 
1024.3522198 . 56 1024.07 
1026 . 0422371 . 46 1026 

1027 

n val sta 
.03722047 . 66 

n val 
. 025 

coeff contr. Expan. 



Pre-Project.rep 
18468.9520724.42 509 512. 43 494 

Ineffective Flow num= 
Sta L Sta R Elev 

17994.518472.03 1030 
20721.8722454.87 1030 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description : 208.29 

2 
Permanent 

F 
F 

RS: 208.29 

Left and Right channel Bank Stations Interpolated 
Station Elevation Data num= 131 

sta Elev Sta Elev Sta Elev Sta 
16935.4 1021 . 816972 . 48 1022 . 0516991.55 1022 . 517024 . 32 

17155.59 1022.6617192.85 1022.0617285.39 1021.817353.34 
17425.62 1022.4517477.86 1022.117592.61 1022.28 17700.8 
17903.68 1020.717956.41 1019.8118005.57 1017.7618011.18 
18042.76 1021.8618050.62 1019.9918090.91 1023.1618147.03 
18249.72 1025.2318271.71 1024.8518313.27 1023.2818362.38 
18396.18 1025.41 18402.2 1027.3518445.01 1025.2918488.76 
18541.67 1023.818561.82 1026 . 1218582.96 1011.5618594.71 
18681 . 71 1010.618708.42 1009.218737.24 1009.6518755.56 

18835.5 1012.2318875.15 1012.118949.06 1011 . 6419019.42 
19108.87 1007 . 3719148.55 1006.719191 . 76 1006 . 919238 . 46 
19311.57 1011 . 1519324.96 1014 . 4119351.55 1013 . 919395.76 
19500.33 1014.7619596.42 1015.6219629.34 1015.5719669.13 
19693.86 1014.2919756 . 49 1012.9419768.98 1010.119798 . 49 

19836 . 3 1013.6119870.91 1013.9419876 . 64 1013.619889. 61 
19928.74 1005 . 1419950.84 1004.2719997 . 62 1003.3220036. 38 
20117.53 1003.1820153 . 59 1004.19 20318.8 1010.120343.18 
20428 . 47 1010.2720469 . 42 1010.620509.53 1010 . 6320564.09 
20605 . 08 101020617 .03 1007.58 20645.5 1005.9 20716.8 

20758.6 1006.6920777.07 1006.720814.86 1005.9420852. 55 
20883 . 72 1012.820899.05 1021.820909.13 1025.8820910.68 
21404 . 24 1021.1221413.92 1024.5921416.52 102021705 .5 7 
21744.23 1033 . 121778.65 1032.3921810 . 99 1036.2321866.31 
21931.28 1030.1421987.27 1029 . 1522047.93 1027.422086.31 
22216.41 1025.2922240.41 1025.5822262.45 1026.722288. 71 
22365.77 1026.3 22395 1026.7322437.63 1025.322484.18 
22563.78 1026.31 

Manning's n values 
Sta n val Sta 

16935 . 4 . 025 17700.8 

Bank sta: Left Right 
18561.8220909 . 13 

Ineffective Flow num= 
Sta L Sta R Elev 

16935.418582.96 1032 
20899.0522563.78 1032 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description : 208.19 

num= 4 
n val sta n val Sta 

. 04318 561. 82 .03220909 . 13 

Lengths: Left Channel 
577 525.37 

Right 
560 

2 
Permanent 

F 
F 

RS: 208.19 

Left and Right channel Bank stations Interpolated 
station Elevation Data num= 159 

Sta Elev Sta Elev Sta Elev St a 
16730.1 1022 . 916753 . 12 1023.5516785 . 44 1023.6 16819.4 

16850 . 24 1021.416853.31 1023.4216886 . 56 1021.6316909.64 
16918.57 1019.1316953.51 1019.6816978.39 1019.47 17023 . 7 
17111.18 1020 . 6417219.52 1020 . 617267 . 34 1020.0517293.42 
17397.42 1020.6217471.85 1021.0417511.52 1020.417566. 36 
17598.82 1020.417672 . 95 1020.717738 . 43 1019.5917795.84 
17911.17 1019.4518010.94 1019.9 18054.7 1019 . 1418110.66 
18153.28 1019.4518171.52 1019 . 7918181.75 1024.3718190.83 
18237.15 1025 . 3418249 . 53 1026.318307 . 15 1024.7918350.15 
18460 . 32 1022.5318489.32 1022.7218530.98 1023.7218535. 79 

Page SO 

.1 . 3 

Elev Sta Elev 
1021 . 717120.62 1023.2 

1022 . 0917365.71 1022.74 
1021 . 9817799 . 59 1021.43 

1020 . 3 18035.1 1018.9 
1024.4418210.46 1025.4 

102318385.21 1023.51 
1023.9818518.15 1023.71 
1008.9318648.73 1009.35 
1010.4718800.06 1011.63 

1011.119055.94 1009.11 
1008.219283.47 1009.86 

1012.1719433.43 1011 . 7 
1015.4119682.11 1013.28 
1008.7219819.74 1009.5 
1010.5119904.18 1008.2 

100320095.78 1002.85 
1010.7120377.38 1010.3 
1010.1320581 . 39 1009.34 
1004.6120731 . 17 1005.02 
1007.0220869.68 1008 . 1 
1020.0521403.95 1020 .03 
1019.95 21721.4 1021 . 36 

1032.721906.79 1030 . 91 
1026 . 7922185.43 1026 . 3 
1027 . 2522334.14 1026.3 
1025 . 63 22519.5 1025.02 

n val 
.037 

coeff contr. 
. 1 

Ex pan. 
.3 

Elev Sta Elev 
102316845.13 1023 . 28 

1019.7916911.45 1017.37 
1020.1717062.04 1020 .06 
1020.717369.92 1021.12 
1020.417569 . 38 1020 . 93 
1019.417821.76 1019.88 

1019.4518120.16 1019 . 83 
1026 .118197.36 1025.06 

1024 . 8618400 . 95 1024 
1025 . 718539.61 1023.66 



• 

• 

• 

Pre-Project.rep 
18565 1023.6618602 .13 1022.3718631.53 1022.6718642.73 1028.518666 . 35 1028 .87 

18683.99 1017.318695.75 1016 . 4218710.31 1010.518725 .05 1009.8218747.26 1006.2 
18787.22 1006 . 5318801.02 1008.9818851 . 13 1008 . 3218883.28 1008.7918924.65 1010.7 
18964.64 1011 .0318979 . 98 1010.4119014.36 1012.2519052.42 1010.819129.94 1010.23 
19240 . 15 1011 . 5919275 . 61 1011.4 19288.7 1010.0419301.43 1007 . 4819314.13 1006 . 8 

19366.6 1005.719475 . 49 1004.5619485.33 1003.819509.19 1005 . 0119534.81 1015 . 38 
19544 . 85 1016.4919600.74 1017.419656 . 77 1015 . 2519677.18 1016.1219692.65 1012 . 86 

19745.9 1011.4519808.87 1011.219828.37 1010 . 5419899.37 1011.119929.77 1010 . 4 
19978.61 1005.319993.64 1001.520008 . 63 1001.01 20109 . 3 1001 . 2120138.23 1002.42 
20152 . 68 1003.8520211.69 1004 . 920276.37 1004 . 820317.78 1005.720367.67 1007 . 91 
20413.06 1008.7920429.71 1009 . 4920435.42 1008 . 2520447.29 1008.5520484.38 1009.39 
20503.03 1008.9420508.06 1005.9920520 . 43 1003 . 8120535 . 39 1002.8120566.18 1003 . 6 
20607.12 1002 . 920626.59 1004.920695.02 1008.5120734.91 1010.220770.97 1011.13 
20817.48 1011 . 2320904 . 94 101020982.62 1008 . 721008 . 43 1010 . 121043 .19 1009.23 
21068.97 1009.53 21081.6 1011 . 6421090.53 1011.32 21098.2 1008 . 5521110.25 1008 .29 
21134 . 97 1009.5321146.26 1012 . 8121169.22 1013 . 8321195 . 79 1011.5921207.45 1009.12 
21220 . 24 1009 21248 1010.2921263.85 1012.9521285.83 1013.2221297 . 24 1017 . 48 
21306.02 1022 . 6221318.96 1022 . 4221337.97 1020.0222088.87 102022106.28 1024 . 94 

22120 1019.3122160 . 73 1020.1822197.34 1023 . 5222231.32 1023.9322246.27 1023.25 
22291.76 1023.622316.75 1023.2322428.91 1023.222463.35 1022 . 6322535 .02 1022.57 
22586.05 1023.322592 . 95 1026 . 6722605 . 13 1029.5222628.84 1029.2622647.68 1032 . 3 

22666.8 1032 . 322683.99 1034.73 22703.8 1034 .1922714.61 1034.83 

Manning's n values 
Sta n val Sta 

16730 . 1 .02518181.75 
21297 . 24 .037 

Bank Sta: Left Right 
18683.9921297.24 

Ineffective Flow num= 
Sta L Sta R Elev 

16730.118695.75 1030 
21306.0222714 . 61 1030 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 208.10 

num= 6 
n val sta n val Sta 

.04318683.99 . 04318747.26 

Lengths: Left Channel 
537 505.13 

Rig ht 
617 

2 
Permanent 

F 
F 

RS: 208.10 

Left and Right channel Bank stations Interpolated 
Station Elevation Data num= 129 

n val sta 
.03220447.29 

Coeff Co ntr. 
.1 

n val 
.032 

Expan . 
. 3 

Sta Elev Sta Elev Sta Elev Sta El ev Sta Elev 
16849 1021.716914.49 1022.52 16925.9 1023.4316996.09 1020 . 8317006.05 1019.92 

17027 . 87 1020.3117098 . 78 1019.0717322.52 1019.0617694.41 1019 . 55 17793 . 4 1018. 1 
17811 . 32 102317826.28 1036.6217856.27 1022.217868.24 1018.317961.78 1017 .95 
17970.02 1021.5617992.67 1025.3618008.84 1023.9618047.58 1025.05 18099.5 1028 . 37 
18140.76 103018245.37 103018252.56 1026.418262.34 1029 . 718292 . 78 1049.38 
18302 . 82 1053.7 18317.1 1055 . 81 18333.4 1055.618356.26 1046 . 1618389.95 1023 . 6 
18399.27 1019.618416.54 1019.1718557.41 1019.618572.13 1026 . 7918608 . 43 1047.96 
18623.04 1051.2718634.23 1044.7318668.11 1020.9918732.88 1019.718784 . 22 1019.66 

18797.7 1026.7118856.99 1023.6 18870.8 1014.9118882.98 1009.918926.29 1008 .77 
18952.21 1009.0818956.06 1007.6619027 . 93 1008.3319043.05 1007.519068.13 1008 . 59 
19095.06 1007.8919182.71 1009 . 819229.38 1009.419260.25 1008.0519310.05 1007.21 
19358.35 1007.2519407 . 38 100919467.85 1008 . 54 19529 1006.2419563.13 1001 .18 
19586.76 999 .9119617.21 1000.6819649 . 86 1008 . 319685.47 1010 . 4119707.28 1013 . 39 
19729.45 1010.2219757.65 1010.3 19778.4 1008.1619852.01 1007.4919894.95 1009 .04 
19925 . 84 1011.1419965 .18 101519989.66 1013 . 8820041 . 83 1014.7120048.67 1006.92 
20061 . 49 1001.920106.89 999 . 3420143.17 999.6520207 . 73 1002.3220285.89 1002 
20401.54 1002.6220509.22 1004.29 20528.1 1003.7420583.67 1004.720623.44 1003 .08 
20651.87 1000.820671.68 1001.4420688.98 1007 .14 20705.6 1015 . 4520809.23 1015.2 
20856.97 1015.8320946.74 1014.8921019.47 1010.921075.66 1009.9321150.61 1009.4 

21204 . 6 1009 . 7321295.02 1011.2921520.61 1010 . 321545.89 1011.8121615 .11 1009.44 
21650.89 1011.7721687 . 56 1010 . 5421709 . 32 1023.621722.41 1017.3221736.88 1017.55 
21745 . 37 1013.3821780.34 1012.5121796.93 1016 . 421806.75 1022 . 3621824.91 1020.88 
21887 .06 1021 . 421909.05 1024 . 0221919 . 75 1022 . 121932 .01 1024.09 21952.2 1020. 02 

22200 . 4 1020 .0222216.67 1027.5122230.47 1022 . 72 22230.5 1020 .04 22568 1019.98 
22568.37 1022.26 22583.7 1026.622591.93 1021.7822647.09 1021.7422656 . 37 1025.17 
22670.28 1026 . 3922686.39 1022.3722716.17 1021 . 7522791 . 32 1021 . 66 

Manning's n values 
Sta n val Sta 

16849 .02517826 . 28 

Bank Sta: Left Right 

num= 5 
n val Sta n val Sta 

.043 18797.7 .03220623.44 

Lengths: Left channel Right 
Page 51 

n val sta 
.03221709.32 

n val 
.032 

Coeff Contr . Expan. 



18870.820856.97 
Ineffective Flow num= 

Sta L Sta R Elev 
1684918796.92 1030 

21709.3222791.32 1030 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 207.99 

2 
Permanent 

F 
F 

RS: 207.99 

Pre - Project.rep 
582 483.64 477 

Left and Right channel Bank Stations Interpolated 
Station Elevation Data num= 146 

.1 .3 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
16875 . 4 1020.416977.53 1020.317079.65 1019.7917154.55 1020 . 117179 . 37 1019. 8 

17210.01 1023.417244.75 1026 . 617267 . 55 1025.6317306 . 41 1027 . 617349.36 1028 . 51 
17355.92 1026.917369.61 1019.3917391.72 1019.2917409.24 1025.1117426.47 1027 .04 
17451.06 1026.417464.15 1023.9517469 . 46 1024 .8217487.85 1023 . 717495 . 78 1021.77 
17512 . 14 1020.717590.41 1021.2717781.42 1020 . 717841.75 1019.2617866.96 1019.66 
17883.94 1023.117895.04 1022.0517908.22 1018.7417922. 06 1018.6417964.38 1020.31 
18006.33 1021.4918046.72 1021.918082.14 1021 . 518110.76 1020.4818160.74 1020.46 
18172.03 1025.1418182.63 1024 . 0318194.68 1019.8918254. 92 102018344.22 1019 .8 

18361.2 1020.518393 . 48 1020 . 5618451.15 1019.3118513.04 1017 . 5418553.55 1017.97 
18671 . 62 1017 .918689 . 62 1017 . 418726.09 1017 . 9818764. 94 1017 .3918813 . 55 1017 . 48 
18856.12 1018.52 18866 . 8 1024.75 18913.8 1024 .0818924. 68 1017 . 5218940 . 28 1016 . 67 
19029.29 1016.719035 . 76 1018 . 4319044.22 1016 .3219067.34 1015.719077.06 1016.63 

19084.9 1020 19104.1 1014.819128.89 1010 . 8919148 .44 1009.619155 . 94 1010.31 
19184.36 1010.1919264.79 1007.1819286.08 1005.219355. 36 1004.5819391 .8 3 1006.23 
19415.23 1004 .719426.94 1005.0419478.75 1002.6119527 .05 1001.119569.99 1001. 79 
19584 . 17 1001 . 3719607.99 1003.7419654.67 1005.3519679.49 1006 . 97 19726 1008.24 
19729.58 1006.519756 .21 1006.6619785.55 1007 . 7719812. 51 1009.9919843.15 1010 . 42 
19882.31 1008.1119905.55 1007.9719946.07 1008.720009 . 37 1009.2920064 .03 1010 . 32 
20073.82 1009.9320140.66 1009.6920197 . 34 1005.920233. 66 1004.97 20259 . 6 1001 
20291.07 999.9520342.68 1000.320370 . 63 1002.29 20412 . 8 1001.6420462.43 998.4 
20486 .63 997.99 20545 . 4 997 . 8520589 . 68 996.9820650.71 1001.2920665 . 28 1004.99 
20685 . 76 1014.37 20716 . 6 1013.9420733 . 22 1012.8220743.49 1009.820787.79 1013 . 48 
20857.42 1014 . 4320933 . 98 1014.820990 . 89 101521043. 51 1014.821055 . 56 1015 .26 
21090.28 1014.4821181 .08 1014.221237.07 1012.69 21253 .4 1008.7221328.64 1004 .82 
21423.21 1006.3621502.67 1010 . 8421536 . 23 1011 . 5721568.91 1011 .2 3 21597.2 1011 . 62 
21641 . 23 1011.5121715.89 1010.621737 . 64 1009 .1121786.71 1008.521795 . 52 1009 . 19 
21820.53 1008.7521849.91 1014.321861.63 1015 . 621897. 57 1028 . 3621904.18 1023.24 
21912.53 1022.8321936.68 1017.4121986.37 1017.12 22007 .9 1025.2 22025 .2 1023 . 85 
22120.03 1018.722137.71 1020.7422149.54 1026.4322164 .63 1022.3922225.39 1022.5 3 
22268.37 1021 . 66 

Manning's n values 
Sta n val Sta 

16875.4 .04318813.55 

num= 3 
n val Sta 

.03220933 . 98 
n val 

. 032 

Bank sta: Left Right Lengths: Left channel Right 
19184.3620685.76 483 482.81 544 

Ineffective Flow num= 1 
sta L sta R Elev Permanent 

16875.4 19084.9 1025 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS : 207.90 

Description: 207.90 - FEMA section s 

Right Channel Bank Station Interpolated 
Station Elevation Data num= 139 

Sta Elev Sta El ev sta 
16668 .2 1021.116697.07 1021.2216715.13 

16753.49 1031.8416764 . 39 1028 . 79 16810.7 
16853.11 1030 .01 16873.1 1020 . 4716891.99 
17101.54 1016.6117263.36 1016.9317270 . 78 
17320 .25 1032.617332.89 1029.117338 .19 
17467 . 61 1016.35 17507 .5 1017 . 2617575.75 
17817.34 1016 . 417833.13 1018. 8517839.54 
17873.28 1025.2817882 . 53 1020 .8617935.87 

Elev s ·ta 
1026.9116727. 84 
1028 . 83 16818 .7 
1017.12 16943 . 6 
1021.4917278. 85 
1031.5317355. 36 
1017.9317637. 97 
1023 . 4217846 .61 
1020 .2417980.62 

Page 52 

coeff contr. 
.1 

Elev Sta 
1033. 6216745 . 17 
1032.69 16841.3 
1015.9717050.54 

1016.117302.32 
1019.4417363.77 
1017.3717736.67 
1020.0217858 . 61 
1018 . 4617993.47 

Expan . 
.3 

Elev 
1028.8 

1032.95 
1015.79 
1032. 54 
1016.13 
1015.57 
1020.63 
1018.74 



• 

Pre-Project. rep 
18011.06 
18101.91 
18162.57 
18359.43 
18702.95 
18952.38 

1030.3618027.82 1029.1718046 . 04 1016.818080 . 62 101618086.75 1019.05 
1021 .0518111.27 1016.118119 . 63 1023.0718136.92 1022.93 18141.3 1020.1 
1020.2718173.65 1016.118212 . 38 1016.0418265.52 1017 . 6318323.62 1017 . 25 
1018.5518367.46 1016.818464.77 1017.118591.55 1016.5618660.05 1016.62 
1017.4518780.18 101718879 . 49 1017.3118891.96 1021 . 9318940.48 1019.73 
1016.9219031.56 1016.219060 .06 1017.8719067.42 1015.8819103 . 92 1016 . 45 

19119.3 
19393.17 
19582.83 

19780 
19969 . 33 
20377 . 34 
20604.85 
20763.47 
20990.46 
21245.63 
21431.25 
21731.26 
21922.07 
22117.71 

1009.419128.18 1007.519182 . 35 1007.4819212 . 17 1010.9119293 . 27 1010 . 38 
1010 . 9919421.17 1007.9719428.14 1005 . 9919480.51 1004.819526.08 1005 . 76 
1004.2619635.98 1001.9 19655 . 3 1001 . 73 19680.9 998.1619752.44 1000.19 
1000.4619816.99 998.6619843.97 1004.0719874.71 1006.3419914.15 1007 . 17 
1007.1420056.68 1008.4820200.39 1008 . 6620232.26 1007.5520288.85 1004.31 
1005 . 2620417.85 1003 . 4220427.57 1000 . 1120504.31 1000.820558.52 999.21 

993.1920644.76 991.5120687.55 994.5520711 . 17 1000 .0620732.09 1012.78 
1010.0120800.67 1011.8720847.15 1012.0220898.47 1010.4520949.89 1010 .88 
1006.8321018 . 72 1007.4921057.36 101321092.93 1013.7821176 . 86 1014 
1012.7921264.52 1005.9321280 . 37 1007.6521314.43 1009.1421399.59 1011 . 1 
1011.3621491.56 1010.5621568 . 39 1006.1621663 . 65 1007.2221700 . 62 1003 . 4 

100521804.84 1005.97 21831 . 2 1003.6621868.05 1003 . 7621890 . 34 1007.1 
1006.6821935 .02 1009.1921998 . 72 1009.7522038 . 53 1008.4722049 .04 1006.8 
1007.2922129.13 1009.9522139.94 1015.3522157.75 1019 . 77 

Manning's n values 
sta n val sta 

16668.2 .04319103.92 

num= 3 
n val sta 

.03221431.25 
n val 

.032 

Bank Sta: Left Right Lengths: Left Channel Right 
19103 . 9220732 .09 539 522.44 631 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

16668.219060 .06 10~0 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 207.80 

RS : 207 . 80 

Right Channel Bank Station Interpolated 

coeff Contr . 
. 1 

Expan . 
. 3 

Station Elevation Data num= 109 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

16847 1020.816881.43 1020.8816889.14 1014.0617423 . 25 1014.0217437.36 1019 .81 
17449.69 1016 . 3517514.99 1016.1817522.38 1019.8617533 . 21 101418745.96 1014 
18747.14 1015 . 2318785.25 1015.4718803.65 1019.41 18812 . 8 1019.1318818.08 1016.15 
18830.38 1016.3318839.64 1018.4718851.42 1015.8518863 . 81 1015 . 5818906.25 1016.79 
18916.17 1018 . 7518934.32 1017.9318961.11 1014.7318985 .02 1014 . 3819054.94 1014.93 
19084.72 1014 . 419171.92 1014.7119211.05 1014.2719263.17 1014.619283.23 1009.8 
19298.12 1008.719345.79 1009.7719361.86 1008 . 8419406.08 1009.2419437.98 1008.25 
19477.47 1008.219503.55 1007 .0819568.66 1006 . 2719658.16 1006.2119675.69 1005 .82 
19698 . 72 996.3319730.48 998.0819733.28 995.919773.43 994 . 59 19855 . 8 998.48 
19877.01 1000.1719883.54 1002 . 119925.83 1003.2419975.91 1003.719997.48 1004 . 4 
20076.29 1004 . 9720174.45 1003.8720255 . 28 1003.6120282.72 1003.0820338 . 27 999.85 
20406.22 998.6420460.89 998.7720510.16 997.2620581 . 42 994.4620603.25 994 . 47 
20632.96 992.5420648.95 992.4720666 . 06 995.24 20681.5 1001.120693.48 1010.5 
20716 . 41 1012 .0820800.22 1012.520841.99 1013.54 20884.1 1013.8220920.76 1014.8 
20945 . 15 1011.3120989.05 1010.3921010 . 79 1010 . 8721036 . 94 1010.2721077.32 1010.23 
21109.98 1010.87 21133 1012.3121160.79 1011.5621177 . 26 1008.9121246.33 1008 . 17 
21282.66 1007.0821290.52 1006.1121329.18 1005.1421342.09 1005.7121352.76 1008.7 
21369.79 1010.1621414.07 1008 . 821425.78 1009.721474.56 1010.29 21505.1 1009.45 
21545 . 57 1009.5621554.18 1007.921571.78 1007.6821615 . 22 1008.9121647.74 1007 .98 
21719.77 1003.921783 . 84 1002.6921812.84 999.0521842.79 998.5321853.07 1004.2 
21864.13 1008.121873.45 1014 . 5221884 . 47 1018.221905.86 1018.6921919.82 1017 .75 
21925.45 1019.121949.45 1017.7321993 . 49 1017.89 22027.6 1014 . 4 

Manning's n values 
sta n val sta 

16847 .04318916.17 

Bank Sta: Left Right 
19658.1620716.41 

Ineffective Flow num= 
Sta L Sta R Elev 
1684719258.08 1020.02 

21887 . 79 22027.6 1020 

CROSS SECTION 

num= 4 
n val Sta n val Sta 

.03219437 . 98 . 03220920. 76 

Lengths : Left channel 
562 495.85 

Right 
534 

2 
Permanent 

F 
F 
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n val 
.032 

coeff Contr. 
.1 

Expan. 
.3 



Pre-Project.rep 

RIVER: 1 
REACH: 1 

INPUT 
Description: 207.71 

RS: 207.71 

Right Channel Bank Station Interpolated 
Station Elevation Data num= 108 

Sta Elev sta Elev Sta Elev Sta 
16765 . 5 1018.816864.05 1018 . 516883.96 1018 . 83 16946.6 

17136.18 1017.2 17170.8 1017.1517303.76 1015.8717335.63 
17409.16 1014.4917422.74 1016.8817433.43 1013.7717448.63 
17506.89 1012.81 17513.1 1013.66 18774.7 1013 . 2118809.24 
18843.56 1016.8418853.86 1013.2118868.79 1014.4318872.21 
18915.43 1013.7218934.72 1017.5718947.92 1017.5618987.39 
19027.69 1012.819085.22 1013.819094.95 1013.1319248 .09 
19305.86 1013.1519314 . 35 1013.719368.82 1012.7819413.68 
19523.67 1010 . 9519527.65 1011.5219551.29 1010.4419572.96 
19605.18 1007.0219627.97 1005.8519657 . 47 994.0619666.38 
19715.06 995.3319759.55 994.3419793.67 992.5119803.39 
19855 . 42 1002.7619881 .16 1003.119938.64 1001.7819969 . 09 
20050 . 72 1000.4320115.93 999.0820215.92 998.3420303 . 55 
20428.32 995.2420454.42 995.0720512.14 995.9920522 . 85 
20547.49 1008.39 20648 . 7 1006.1720687.38 1005.920713.47 
20741 . 19 1009.7320746.73 1010.35 20772.5 1010.2820808.32 
20873.06 1009.2920906.05 1010.71 20965 . 5 1010.5521012.29 
21108.59 1006.9921119 . 39 1007.821160.93 1007.7421204.29 
21266.21 1005.2121275 .47 1004.321333.41 1003.3121362 . 56 
21395.86 1006.5621424 . 84 1006.4621486.44 1004.2221508.72 

21570.4 1001.6321638.89 1001.9621653.18 1004.721664 .01 
21757 . 66 1015 . 821817.54 1016 . 31 21829.8 1017.09 

Manning's n values 
Sta n val Sta 

num= 4 
n val sta n val Sta 

16765 . 5 .025 18774 . 7 .03219572.96 . 03220808 . 32 

Bank Sta: Left Right Lengths: Left Channel Right 
19527.6520547.49 493 488.78 530 

Ineffective Flow num= 1 
sta L Sta R Elev Permanent 

16765.519317.77 1018.01 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 207 . 62 

RS: 207 . 62 

Right Channel Bank Station Interpolated 
station Elevation Data num= 101 

sta Elev sta Elev Sta Elev sta 
16509 1017.416645.43 1017.216919.74 1016.517013.42 

17034.42 1016.417053 . 64 1016.5617076.88 1013.9817126. 62 
18763 . 02 1012 . 2318778.97 1015 . 4718793.91 1011.4718833 . 77 
18969 . 94 1016 . 818982.78 1017.1918995 . 37 1016 . 0419003.08 
19094.14 1011.4819111.14 1016 . 8419129.43 1011.5 19154 . 7 
19235.08 1009 . 819251.28 1010.8319302.98 1011.5119321 .01 
19384.05 1010.2819428.49 1012.4419454 . 54 1011.4219474 . 75 

19499.5 1012.2219519.63 1010.8319532.75 1005 .0519547.04 
19564.36 1006.119577.92 1010.919585.31 1009.8819611. 56 
19669.61 993.68 19693.6 992 . 119750.51 993.0819768.07 
19803.19 998.0319812.49 997.619849.07 999.02 19907.7 
20047 . 36 993 . 6920089.64 990.98 20168.2 990.1220182. 51 
20247 . 65 994.5720301.38 994 . 9620330.75 997.22 20342.9 
20375 . 47 1006 . 2220436 .16 1005.620488.63 1004.220513.76 
20543.71 1010.6320602.97 1010.1320636.54 100920672.41 
20708 . 62 100420776.14 100320790.62 1004.920843. 22 
20874.88 1004.3620880.15 1003 . 520902.51 1005 20923.7 
21067.88 1002.3421078.21 1001 . 8721154.43 1001.5721159.77 
21269.33 1001.921347.54 1003.13 21393 1003.3321397.93 
21461 . 46 1005 . 6821482 . 81 1017.6221529.57 1016 . 621545.67 
21786.85 1016.58 

5 

Elev Sta Elev 
1018.2517019.42 1018 . 3 
1014.0917372.94 1013.88 
1013.2317483 .11 1012.47 
1013.4118831.09 1014.19 
1013.4318903.56 1014 . 3 
1013.3819020.33 1013.43 

1012.619285.22 1013.25 
1010 . 6419464.11 1012.03 

101119597.58 1008.56 
992 . 7919688 . 57 995.04 
996.1319830.72 1000.69 

1000.2420003.96 1000 . 71 
995.6120375.22 994.79 
996.96 20533.3 999.64 

1004.6720731.93 1005.3 
1011.220830.19 1010 . 96 

1010.1121072.81 1007 . 6 
1007.1621242.82 1004 . 91 

1004 . 221374.32 1005.6 
1002 . 7 21543.4 1002 . 42 

1003.7221715.77 1014 

n val 
.032 

coeff contr . 
.1 

Elev Sta 
1016.69 17027.9 

1012.817186.46 
1010.9318952.24 
1012.2919023 . 38 
1010.9119196 . 96 
1010.9519350.49 

1012 . 3 19484 . 7 
1005 . 8419555.44 
1002.61 19642 

995.0219790.48 
998.6220004.83 
990.4820197.59 

1000.7820350.67 
1004.820525 . 92 

1007 "0520682 . 77 
1005.3820847.96 
1003.2120972.78 

1002 . 621224.84 
1003 .' 9721430. 66 
1016.9521681 . 55 

Expan. 
.3 

Elev 
1017 . 45 
1012.21 
1011 . 61 
1011 . 33 

1009.9 
1012.4 

1011 .14 
1004.68 

996.43 
996.11 
995.78 
992 . 77 
1006.1 

1010.31 
1004.8 

1004 . 39 
1002.28 
1001 . 79 

1003 . 7 
1017 . 23 

Manning's n values num= 
Sta n val sta n val sta n val sta n val 
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Pre-Project.rep 
16509 .02517186.46 .04318778.97 .03219577 .92 .03220843.22 

Bank Sta: Left Right Lengths: Left Channel Right 
19577.9220350.67 493 471.11 510 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
1650919113.11 1017.59 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 207 .49 

Description: 207.49 - FEMA section R 
Station Elevation Data num= 132 

coeff contr. 
.1 

.032 

Expan. 
. 3 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
16428.7 1015 .8 16495.7 1015.9716562.86 1015.7616564.59 1016.2616598.27 1015.57 

16649.77 1014.8716697.75 1015.1 16736.1 1014.9216785.22 1015.1916790.29 1014.82 
16831.41 1014.816991.24 101417150.66 1013.5817195.01 1013 . 2617294.72 1012 .89 
17334.41 1013.0117462.54 1013.0117546.67 1012.7517562.88 1012 . 917614 . 19 1012.3 
17650.74 1012.8817736.69 1012 . 5217773.31 1012.7717836.83 1013 .8617929. 25 1014.08 
17986.02 1013.117990.65 1013.5218016.47 1013.3718049.96 1013.718127 . 06 1013 . 11 
18166.95 1013.26 18225.6 1013.118282.06 1013.2418307.52 1010.9218331.41 1010 . 93 
18355.11 1011.818412.86 1011 . 7618437.92 1012.22 18500 . 6 1012 .0318512.42 1012 . 32 
18580.58 1011.7618667.35 1012.318723.55 1012.2218776.25 1011.8618824.39 1011.2 

18908 . 1 1010.0819104.21 1009.0719452.06 1007.6419475.46 995.95 19490.7 986.6 
19495.57 985.0919506.62 984.3519525.63 984.6819542.24 985.619551.29 988.02 
19625.61 990.8219661.41 989.5719674.45 987.0619684.82 986.7919735.07 987.29 
19753.75 993.2119767.32 994.3519804.67 995.2619824.05 995.1919850.05 996.03 
19857.63 997.2419885.03 998.5319936.77 998.7919984.18 999.419991.14 999.86 
20041 . 57 1001.3220082.06 1001.8920173.24 1001.7120208.46 1001.3720224.73 1001 . 51 
20281.74 1000.8820306.63 100120333.88 1001 . 620354.98 1001.64 20399 1002.28 
20426.44 1003.2520511.22 1002.5120559.96 1001.0320588 . 83 1000.5820601 .27 999.91 
20628.36 1000.5120679.26 1000 . 520736.27 100020758 . 91 999.5520809.15 999.51 
20871 . 65 999.8 20880.9 999.0220888.29 999.820914 . 65 1000.5220919.87 1000. 24 
20993.76 1000.421007.95 1001.0621032.55 1006.89 21053.5 1010.7621074.81 1014 
21109.99 1016.3721132.01 1017.9321150.62 1018.421187 . 24 1017.421208 . 87 1017.67 
21243.49 1017 . 1921276 . 95 1017.0821299.03 1016.6621316.72 1017 . 5621345.51 1017.93 
21373 . 46 1017.0121379.02 1016 . 421407.52 1015.6221458.26 1015 . 3421541.47 1015.47 
21552.48 1014.9821661.71 1014.721700.36 1014.8621734.65 1014.621816 .76 1014.73 
21837.28 1015.121887.67 1015.1821897.57 1015.8421938 . 37 1016 . 0421994.52 1015.63 
22023.41 1014.6222062.71 1014.7522101.76 1014 . 3622119 . 41 1014.922218 . 68 1014 . 73 
22317.91 1014.9522327.82 1014.86 

Manning's n values 
sta n val Sta 

16428.7 . 03221109.99 

Bank Sta: Left Right 
19452 . 0621132.01 

num= 
n val 

.037 

2 

Lengths: Left Channel 
244 246.48 

I neffective Flow num= 2 
Sta L Sta R Elev 

16428.7 19445.4 1019.5 
21096.5122327.82 1019.5 

BRIDGE 

RIVER : 1 
REACH: 1 

INPUT 

Permanent 
F 
F 

RS: 207.485 

Description: 51st Avenue Bridge 
Distance from Upstream xs = 88 
Deck/ Roadway Width 95 
weir coefficient 2.6 
Upstream Deck/ Roadway coordinates 

num= 30 
sta Hi Cord Lo cord 

17338.3 1010.47 1005.47 
18938.3 1011 1006 
19088.3 1013.2 1007.2 
19288 . 3 1018 . 2 1013.2 
19560.3 1023 . 4 1017.77 
19860.3 1027.68 1022 
20160 .3 1029 . 68 1023.99 
20460.3 1029.28 1023 .59 

Sta 
18388.3 
18988.3 
19138.3 
19388.3 
19660.3 
19960 . 3 
20260.3 
20560.3 

Hi Cord LO Cord 
1010.34 1005.34 

1011 . 5 1006.5 
1014.3 1008.3 

1020.56 1015.56 
1025.18 1019.47 
1028.58 1022.87 
1029.78 1024.09 
1028. 68 1023.01 

Right 
308 

coeff contr. 
. 3 

Sta Hi Cord LO Cord 
18888.3 1010.64 1005.64 
19038.3 1012.3 1007.3 
19188 .3 1015.6 1010.6 

19445 1022 . 05 1015 . 2 
19760.3 1026 . 58 1020.87 
20060.3 1029 . 28 1023.59 
20360 . 3 1029 . 68 1024 
20660.3 1027.88 1022.21 
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Pre-Project.rep 
20760.3 1026.68 1021 20860 . 3 1025.41 1019.67 20960.3 1023.68 1018.03 
21059.4 1020.6 1014.92 21074.8 1020.3 1014.5 21150.6 1019 1012 

Upstream Bridge cross Section Data 
Station Elevation Data num= 132 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
16428.7 1015 . 8 16495.7 1015.9716562.86 1015.7616564.59 1016 . 2616598 . 27 1015.57 

16649.77 1014.8716697.75 1015.1 16736 . 1 1014.9216785.22 1015.1916790 . 29 1014 . 82 
16831.41 1014.816991.24 101417150 . 66 1013.5817195.01 1013.2617294.72 1012 . 89 
17334.41 1013.0117462.54 1013.0117546 . 67 1012 . 7517562.88 1012.917614.19 1012.3 
17650.74 1012 . 8817736.69 1012.5217773.31 1012.7717836 . 83 1013.8617929.25 1014.08 
17986 . 02 1013.117990.65 1013.5218016.47 1013.3718049 . 96 1013.718127 .06 1013.11 
18166.95 1013 . 26 18225.6 1013.118282 . 06 1013.2418307.52 1010.9218331.41 1010.93 
18355.11 1011.818412 . 86 1011.7618437.92 1012.22 18500.6 1012.0318512 . 42 1012 . 32 
18580.58 1011.7618667.35 1012.318723.55 1012.2218776.25 1011.8618824 . 39 1011.2 

18908.1 1010.0819104.21 1009.0719452.06 1007.6419475.46 995 . 95 19490.7 986 . 6 
19495.57 985.0919506.62 984.3519525 . 63 984.6819542 . 24 985.619551.29 988.02 
19625.61 990.8219661 . 41 989.5719674.45 987 .0619684.82 986 . 7919735 .0 7 987.29 
19753.75 993 .2119767.32 994.3519804.67 995.2619824.05 995.1919850.05 996 . 03 
19857 . 63 997.2419885.03 998.5319936.77 998.7919984 .18 999 . 419991 . 14 999.86 
20041 . 57 1001.3220082.06 1001 . 8920173.24 1001.7120208.46 1001.3720224.73 1001.51 
20281 . 74 1000.8820306.63 100120333 . 88 1001.620354.98 1001 . 64 20399 1002 . 28 
20426.44 1003.2520511.22 1002 . 5120559 . 96 1001 . 0320588.83 1000 . 5820601.27 999.91 
20628 .36 1000 . 5120679.26 1000.520736.27 100020758.91 999.5520809.15 999.51 
20871 .65 999.8 20880.9 999.0220888.29 999 . 820914.65 1000.5220919 . 87 1000 . 24 
20993.76 1000 . 421007 . 95 1001.0621032.55 1006 . 89 21053.5 1010 . 7621074.81 1014 
21109.99 1016.3721132.01 1017 . 9321150.62 1018.421187.24 1017.421208.87 1017.67 
21243.49 1017.1921276.95 1017.0821299.03 1016.6621316.72 1017.5621345.51 1017 . 93 
21373.46 1017.0121379.02 1016.421407.52 1015.6221458.26 1015.3421541.47 1015.47 
21552.48 1014.9821661.71 1014 . 721700.36 1014.8621734.65 1014.621816.76 1014 . 73 
21837.28 1015.121887.67 1015.1821897.57 1015 . 8421938.37 1016 . 0421994.52 1015.63 
22023.41 1014.6222062 . 71 1014.7522101.76 1014.3622119.41 1014.922218.68 1014.73 
22317.91 1014.9522327.82 1014.86 

Manning's n values 
Sta n val Sta 

16428.7 .03221109.99 

Bank Sta: Left Right 
19452.0621132.01 

Ineffective Flow num= 
Sta L Sta R Elev 

16428.7 19445.4 1019.5 
21096 . 5122327.82 1019.5 

Downstream Deck/ Roadway 
num= 30 

num= 
n val 

.037 

2 

coeff contr. 
. 3 

2 
Permanent 

F 
F 

coordinates 

Expan . 
.5 

Sta Hi Cord LO Cord Sta Hi cord LO Cord Sta Hi cord LO Cord 
17338.3 1010.47 1005.47 18388.3 1010.34 1005. 34 18888.3 1010.64 1005.64 
18938.3 1011 1006 18988 . 3 1011.5 1006 . 5 19038.3 1012.3 1007 . 3 
19088.3 1013.2 1007.2 19138.3 1014.3 1008.3 19188.3 1015.6 1010 . 6 
19288.3 1018.2 1013.2 19388.3 1020.56 1015. 56 19445 1022.05 1015.2 
19560.3 1023.4 1017.77 19660.3 1025 . 18 1019.47 19760.3 1026.58 1020.87 
19860.3 1027.68 1022 19960.3 1028 . 58 1022.87 20060 . 3 1029.28 1023 . 59 
20160 .3 1029.68 1023.99 20260.3 1029.78 1024.09 20360 . 3 1029.68 1024 
20460.3 1029.28 1023.59 20560.3 1028.68 1023.01 20660.3 1027 . 88 1022 . 21 
20760 . 3 1026.68 1021 20860.3 1025.41 1019 . 67 20960 . 3 1023.68 1018.03 
21059.4 1020.6 1014 . 92 21074.8 1020.3 1014 . 5 21150 . 6 

Downstream Bridge cross section Data 
Station Elevation Data num= 150 

Sta Elev Sta Elev Sta Elev Sta 
16428.7 1015.8 16495.7 1015.9716562 . 86 1015.7616564 . 59 

16649.77 1014.8716697.75 1015.1 16736 . 1 1014.9216785.22 
16831.41 1014.816991.24 101417150.66 1013 . 5817195.01 
17334.41 1013.0117462.54 1013.0117546.67 1012 . 7517562.88 
17650.74 1012.8817736.69 1012.5217773.31 1012 . 7717836 . 83 
17986.02 1013.117990.65 1013.5218016.47 1013 . 3718049 . 96 
18166.95 1013.26 18225.6 1013.118282.06 1013 . 2418307.52 
18355 . 11 1011.818412.86 1011.7618437.92 1012.22 18500 . 6 
18580.58 1011.7618667 . 35 1012 . 318723 .55 1012.2218776 . 25 
18887.02 1012.118935 . 21 1011.9719030.23 1011.14 19061 . 7 
19121 . 65 1012.619162 . 06 1011.4319172.56 1011 . 5319175.75 
19228 . 02 1011.4719243.11 1012.16 19304.2 1013.5 19325.9 
19375.05 1016.719387.28 1017.3619405.46 1017 . 36 19416.8 
19452.06 1007.6419475.46 995.95 19490.7 986.619495.57 
19525.63 984.6819542.24 985.619551.29 988.0219625.61 
19674.45 987.0619684 . 82 986.7919735.07 987 . 2919753.75 
19804.67 995 . 2619824.05 995.1919850 .05 996.0319857.63 

Page 56 

1019 1012 

Elev sta 
1016.2616598.27 
1015.1916790 . 29 
1013.2617294.72 

1012.917614.19 
1013.8617929.25 

1013. 718127.06 
1010.9218331 . 41 
1012 .0318512.42 
1011.8618816.04 

1011.619092.68 
1013 .1119179.28 
1014.3319353.08 
1016.12 19445 . 4 

985 .0919506 .62 
990.8219661 . 41 
993.2119767 . 32 
997 . 2419885 .03 

Elev 
1015.57 
1014 . 82 
1012 . 89 

1012.3 
1014.08 
1013.11 
1010.93 
1012.32 

1011 . 8 
1011.73 
1011.17 

1014 . 6 
1011.67 

984.35 
989 . 57 
994.35 
998.53 



• 

-· 

Pre-Project.rep 
19936 . 77 998.7919984.18 999.419991.14 999.8620041.57 1001.3220082.06 1001.89 
20173.24 1001.7120208.46 1001.3720224.73 1001.5120281.74 1000.8820306.63 1001 
20333.88 1001.620354.98 1001.64 20399 1002.2820426.44 1003.2520511.22 1002 . 51 
20559.96 1001.0320588.83 1000.5820601.27 999 . 9120628.36 1000.5120679.26 1000.5 
20736.27 100020758.91 999.5520809.15 999.5120871.65 999 .8 20880.9 999.02 
20888.29 999.820914.65 1000.5220919.87 1000.2420993.76 1000.421007.95 1001.06 
21032.55 1006.89 21053.5 1010.7621074.81 101421109.99 1016.3721132.01 1017.93 
21150.62 1018.421187.24 1017.421208.87 1017.6721243.49 1017.1921276 . 95 1017 .08 
21299.03 1016.6621316.72 1017.5621345.51 1017.9321373.46 1017.0121379 .02 1016.4 
21407 . 52 1015.6221458.26 1015.3421541.47 1015 . 4721552.48 1014.9821661.71 1014.7 
21700.36 1014.8621734.65 1014.621816.76 1014.7321837.28 1015.121887.67 1015.18 
21897.57 1015.8421938.37 1016.0421994.52 1015.6322023.41 1014.6222062.71 1014.75 
22101.76 1014.3622119.41 1014.922218.68 1014.7322317.91 1014.9522327.82 1014 . 86 

Manning's n values num= 2 
Sta n val Sta 

16428.7 .03221109.99 

Bank sta: Left Right 
19387.2821132.01 

Ineffective Flow num= 
Sta L Sta R Elev 

16428.7 19445.4 1019.5 
21096.5122327.82 1019.5 

n val 
.037 

coeff contr. 
.3 

2 
Permanent 

F 
F 

upstream Embankment side slope 
Downstream Embankment side slope 
Maximum allowable submergence for weir 
Elevation at which weir flow begins 
Energy head used in spillway design 
spillway height used in design 
weir crest shape 

Number of Piers 15 

Pier Data 
Pier Station 
upstream 

upstream= 19562.3 
num= 2 

Elev width Width 
4 997.3 4 

Elev 
1017.8 
2 Downstream 

Width 
4 

num= 
Elev 

997.3 
width 

4 
Elev 

1017.8 

Pier Data 
Pier Station 
upstream 

width 
4 

Downstream 
width 

4 

Upstream= 19662.3 
num= 2 

Elev width Elev 
997 4 1019.54 

num= 2 
Elev width Elev 
997 4 1019.54 

Expan. 
. 5 

flow= .95 

horiz. to 1.0 vertical 
horiz. to 1 .0 vertical 

Broad crested 

Downstream= 19562.3 

Downstream= 19662.3 

Pier Data 
Pier station 
upstream 

upstream= 19762.3 Downstream= 19762.3 

width 
4 

Downstream 
Width 

4 

num= 2 
Elev Width Elev 

996.4 4 1020.94 
num= 2 

Elev width Elev 
996.4 4 1020.94 

Pier Data 
Pier Station 
upstream 

Upstream= 19862.3 
num= 2 

width 
4 

Downstream 
Width 

4 

Elev width 
999.5 4 

num= 
Elev Width 

999.5 4 

2 

Elev 
1022 

Elev 
1022 

Pier Data 
Pier station 
Upstream 

upstream= 19962.3 

Width 
4 

Downstream 
width 

4 

num= 2 
Elev width 

997.4 4 
num= 

Elev 
997.4 

width 
4 

Elev 
1022.9 
2 

Elev 
1022.9 

Downstream= 19862.3 

Downstream= 19962.3 
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Pier Data 
Pier Station 
upstream 

width 

Upstream= 20062 . 3 

4 
Downstream 

width 
4 

num= 2 
Elev width 

994.6 4 
num= 

Elev 
994.6 

width 
4 

Elev 
1023.6 
2 

Elev 
1023.6 

Pier Data 
Pier Station 
upstream 

Upstream= 20162 . 3 

width 
4 

Downstream 
Width 

4 

num= 2 
Elev width 

995.5 4 
num= 

Elev width 
995. 5 4 

2 

Elev 
1024 

Elev 
1024 

Pier Data 
Pier Station 
Upstream 

upstream= 20262.3 

width 
4 

Downstream 
Width 

4 

num= 2 
Elev width 

999.6 4 
num= 

Elev 
999.6 

Width 
4 

Elev 
1024.1 
2 

Elev 
1024.1 

Pier Data 
Pier Station 
upstream 

Upstream= 20362.3 
num= 2 

width 
4 

Elev width Elev 
998.5 4 1024 

Downstream 
width 

4 

num= 
Elev width 

998.5 4 

2 
El ev 
1024 

Pier Data 
Pier Station 
upstream 

Upstream= 20462.3 

width 
4 

Downstream 
width 

4 

num= 2 
Elev Width 

998.9 4 
num= 

Elev 
998.9 

Width 
4 

Elev 
1023.6 
2 

Elev 
1023 . 6 

Pier Data 
Pier Station 
upstream 

Upstream= 20562.3 
num= 2 

Elev width Elev width 
4 996.7 4 1023 

Downstream 
Width 

4 

num= 
Elev 

996.7 
width 

4 

2 
Elev 
1023 

Pier Data 
Pier Station 
upstream 

Upstream= 20662.3 
num= 2 

Elev width Width 
4 997.9 4 

Elev 
1022.2 
2 Downstream 

Width 
4 

num= 
Elev 

997.9 
width 

4 
Elev 

1022.2 

Pier Data 
Pier Station 
upstream 

Width 
4 

Downstream 
Width 

4 

Pier Data 
Pier Station 
upstream 

upstream= 20762.3 
num= 2 

Elev width Elev 
998 4 1021 

num= 2 
Elev width Elev 
998 4 1021 

upstream= 20862.3 
num= 2 

Elev width width 
4 999.9 4 

Elev 
1019.7 
2 Downstream num= 

Pre - Project . rep 

Downstream= 20062 . 3 

Downstream= 20162.3 

Downstream= 20262.3 

Downstream= 20362.3 

Downstream= 20462.3 

Downstream= 20562 . 3 

Downstream= 20662.3 

Downstream= 20762.3 

Downstream= 20862.3 
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Pre-Project. rep 
width Elev 

4 999.9 
width Elev 

4 1019.7 

Pier Data 
Pier Station Upstream= 20962.3 Downstream= 20962.3 
Upstream num= 2 

Width Elev Width Elev 
4 998 4 1018 

Downstream num= 2 
width Elev width Elev 

4 998 4 1018 

Number of Bridge coefficient sets 1 

Low Flow Methods and Data 
Energy 
Momentum cd 1.2 
Yarnell KVal 1.05 

selected Low Flow Methods Highest Energy Answer 

High Flow Method 
Pressure and weir flow 

submerged Inlet cd 
Submerged Inlet + outlet cd .8 
Max Low cord 

Additional Bridge Parameters 
Add Friction component to Momentum 
Add weight component to Momentum 
class B flow critical depth computations use critical depth 

inside the bridge at the upstream end 
criteria to check for pressure flow = upstream energy grade line 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 207.48 
station Elevation Data 

Sta Elev Sta 
16428 . 7 1015.8 16495.7 

16649.77 1014.8716697.75 
16831.41 1014.816991.24 
17334.41 1013.0117462.54 
17650.74 1012.8817736.69 
17986.02 1013.117990 . 65 
18166.95 1013.26 18225.6 
18355.11 1011.818412.86 
18580.58 1011 . 7618667.35 
18887.02 1012.118935.21 
19121.65 1012.619162.06 
19228.02 1011.4719243.11 
19375.05 1016.719387 . 28 
19452.06 1007.6419475 .46 
19525.63 984.6819542.24 
19674 . 45 987.0619684.82 
19804.67 995 . 2619824 .05 
19936.77 998 . 7919984.18 
20173.24 1001.7120208.46 
20333.88 1001.620354.98 
20559.96 1001.0320588.83 
20736.27 100020758.91 
20888.29 999.820914.65 
21032.55 1006.89 21053.5 
21150.62 1018 . 421187.24 
21299 . 03 1016 . 6621316.72 
21407.52 1015 . 6221458 . 26 
21700.36 1014.8621734.65 
21897.57 1015.8421938.37 
22101.76 1014.3622119.41 

Manning's n values 
Sta n val Sta 

16428.7 .03221109.99 

Bank Sta: Left Right 

RS: 207.48 

num= 150 
Elev Sta Elev sta Elev Sta 

1015.9716562.86 1015 . 7616564.59 1016.2616598 . 27 
1015.1 16736.1 1014.9216785 . 22 1015.1916790.29 

101417150.66 1013.5817195.01 1013 . 2617294.72 
1013.0117546.67 1012 . 7517562.88 1012.917614.19 
1012.5217773.31 1012 . 7717836.83 1013.8617929.25 
1013 . 5218016.47 1013.3718049.96 1013.718127.06 

1013 .118282.06 1013 . 2418307.52 1010.9218331.41 
1011.7618437.92 1012.22 18500.6 1012.0318512.42 
1012.318723.55 1012 . 2218776.25 1011 . 8618816.04 

1011.9719030.23 1011.14 19061 . 7 1011 . 619092.68 
1011.4319172.56 1011.5319175.75 1013.1119179.28 
1012.16 19304.2 1013.5 19325.9 1014.3319353.08 
1017.3619405 . 46 1017 . 36 19416 . 8 1016.12 19445.4 

995.95 19490 . 7 986.619495.57 985 . 0919506.62 
985.619551.29 988 .0219625.61 990.8219661.41 

986.7919735.07 987.2919753 . 75 993.2119767.32 
995.1919850 . 05 996.0319857.63 997 . 2419885.03 

999 . 419991.14 999.8620041.57 1001.3220082.06 
1001.3720224.73 1001.5120281 . 74 1000.8820306.63 
1001.64 20399 1002.2820426.44 1003.2520511.22 
1000.5820601.27 999.9120628.36 1000.5120679.26 

999.5520809 . 15 999.5120871.65 999 . 8 20880 . 9 
1000.5220919 . 87 1000.2420993.76 1000.421007.95 
1010 . 7621074 . 81 101421109 . 99 1016 . 3721132.01 
1017.421208.87 1017.6721243.49 1017 . 1921276 . 95 

1017.5621345.51 1017 . 9321373.46 1017.0121379.02 
1015.3421541.47 1015.4721552.48 1014.9821661 . 71 

1014.621816.76 1014 . 7321837.28 1015.121887 . 67 
1016 . 0421994.52 1015.6322023 . 41 1014 . 6222062.71 

1014.922218.68 1014.7322317.91 1014 . 9522327.82 

num= 
n val 

.037 

2 

Lengths : Left channel Right 
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coeff contr. 

Elev 
1015.57 
1014.82 
1012 . 89 

1012.3 
1014.08 
1013.11 
1010.93 
1012 . 32 

1011.8 
1011.73 
1011 .17 

1014.6 
1011.67 

984.35 
989.57 
994.3 5 
998 . 53 

1001.89 
1001 

1002. 51 
1000.5 
999 .02 

1001.06 
1017 . 93 
1017 .08 

1016.4 
1014 . 7 

1015 .18 
1014 . 75 
1014 .86 

Expan. 



Pre-Project. rep 
19387.2821132.01 236 236.83 302 . 3 .5 

Ineffective Flow num= 2 
Permanent 

F 
Sta L Sta R Elev 

16428.7 19445.4 1019.5 
21096.5122327.82 1019.5 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 207.43 

F 

RS: 207.43 

Left and Right channel 
Station Elevation Data 

Bank Stations Interpolated 

Sta Elev Sta 
16400.1 1015.916427 . 13 

16612.58 1016.616636.85 
16881.54 1015.616924 . 76 
17114.15 1014.317125 . 61 
17356.43 1014.5817445.28 
17631.22 1014 . 3917655 . 16 
18171.98 1014 . 9218233.95 
18524.22 1010.9318531.31 
18854.03 1018.9218861.73 
18924.33 1015.0318937.21 
18966.25 1028.0618989.42 

19062.2 1047.7419090.47 
19195.72 1014.6219211.64 
19363.86 1007.32 19382.3 
19483.69 985.3219489.64 
19667 .17 989.2319682.41 
19845.03 997.1619865.87 
20029.21 1000.5420117.14 

20286.6 996.9120299.66 
20372.56 1001.820404.32 
20536.37 999.7320593.55 
20797.59 1001.3720868.09 
20950.15 1010.620968.54 
21112.56 1011.2721229.86 
21378.58 1013.6721394.32 

21640.8 1029.7821650.64 
21696.49 1031.3221725.79 
21928.32 1012.5821976.61 
22092.72 1014.4622153.94 

Manning's n values 
sta n val sta 

16400.1 .02518531.31 

Bank sta: Left Right 
19363.8620968.54 

Ineffective Flow num= 
Sta L Sta R Elev 

16400.119236.09 1025 
20997.7222325.55 1025 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 207 . 34 

num= 143 
Elev Sta Elev sta Elev Sta Elev 

1015.8616467 .13 1017.416546.13 1017.6416548.16 1016.9 
1015 .716681. 02 1015 .216776.74 1015 . 0816803.54 1015.6 

1016.0416991 .64 1015.5517051 . 39 1015.8717090.21 1015.5 
1014.7617179.55 1014.117205 . 34 1014.7617275.25 1014 . 41 
1014 . 1517482.13 1015.5617579.53 1015.5817599.94 1014.11 
1013.5217708.41 1013.5717845 . 76 1014.72 18003.6 1014.39 
1014.8418336.95 1015 . 3718380.76 1015.2618388.01 1012.07 
1014.1718535.46 1010.9618836.05 1011 . 1518846.66 1014 
1019.9218871.85 1025.6618877 . 54 1023.6118892.35 1013 . 59 
1021.3118940.84 1024.9718946.13 1021.818961.89 1022 .2 3 
1042.1519002.36 1042.2519017.12 1045.2919042.34 1047.78 
1050.6619115.96 1032.8419146.43 1014.6119184 . 73 1012.98 
1012.0519228 . 35 1015.1319246.11 1008.4119307.43 1006.73 
1006.92 19385 .9 993.0419404.18 986.87 19439.6 983.56 

986.9819511.17 985.9519521.59 988.1919580 .14 989.79 
989.819702.21 996.0119748.59 997 . 3719805 . 76 996 .17 
996.219910.31 998.36 19967.1 998.42 20014.9 999.47 

1001.5220160.39 1001.5220237.95 1000.920255.99 999.99 
997.8620325.13 997.7620329.59 999.1920351.58 999.75 

1001.5820462 . 17 1002.120481 .31 1002.9420514.37 999.73 
1002.7620649 . 48 999 . 4320722 . 23 997.720767.76 997.66 
1000.8620883 . 15 1002 . 9520908.05 1004.6920936.25 1009.27 
1014.9620983.24 1015 . 0921012.76 1013.2421049.68 1012.01 

1011 .121309 . 34 1013 . 9821354.05 1014.4421369.82 1020.2 
1012.721435.95 1012.8721609.23 1011 .921625.61 1019.1 

1034.1921655.56 1033.921672.55 1026.0321689.59 1033.27 
1012.3921801.22 1012.8 21841.9 1013.421900 . 68 1013.3 
1013 . 15 21992.6 1013 . 9822009.96 1021.3622026.88 1013.5 
1012.9822325.55 1013.89 

num= 4 
n val sta n val sta 

.04319363 . 86 .03220968.54 

Lengths: Left Channel 
493 507.55 

Right 
548 

2 
Permanent 

F 
F 

RS: 207.34 

n val 
.037 

coeff contr. 
. 1 

Expan. 
.3 

Left and Right channel 
Station Elevation Data 

Bank Stations Interpolated 

Sta Elev Sta 
16390 1014.116451.04 

16695.35 1012.2816731.16 
16929.16 1013.0616968 . 52 

17234.8 1014.6617348.67 
17533 . 18 1012.717584.34 
17705.69 1012.3917898.66 
18154.63 1012.6218193.52 
18432.79 1017.3218444 . 91 

num= 116 
Elev Sta Elev sta 

1012.9616482.56 1014.1616558.25 
1012 .6516750.26 1014.0516827.83 
1010.9117052.73 101117057.91 

1012 .717385 .85 1014.4717500.69 
101317616.71 1008.0217651 . 81 

1012.1717949 . 85 1012.6718043.68 
1013 .918287.14 1014 . 818378.12 
1009.818465.12 1009.5818473 .11 
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Elev Sta 
1014.4616655.51 
1014.4316856.22 
1013.1717117.28 

1015.417503 . 76 
1008 . 0217674.24 

1011.818070.29 
1014 . 6918421.32 

1011 . 418485.37 

Elev 
1013.6 

1013 .55 
1013.98 
1013.82 
1012.87 
1012.58 
1014.16 
1008.18 



• 

• 

18780.52 1008.3418786 . 65 
18907.71 1024 . 4818915 . 88 
19059.35 1007 . 919094.18 
19186 . 74 1009 .0919205 .41 
19328 . 88 999 . 6919345 . 58 
19562.66 985 . 5919578 . 81 
19767.19 993 . 3119825.99 
19935 . 76 994 . 5419987.22 
20142 . 45 995.9920188 . 72 
20301.96 995 . 320463 . 57 
20643 . 38 999.2320673 . 27 
20821 . 48 1014.5520907 . 13 
21158 .18 1013.0621217.14 
22023.58 1017 . 922031.01 

22140.1 1013.3622172.49 
22258 . 02 1014 . 2 

Manning's n values 
Sta n val Sta 

16390 .02517500.69 

Pre-Project. rep 
1009.7218802.51 1008 . 2318868 . 49 1008 . 2318885 . 79 

101518939.87 1007.1919006 . 62 1007 . 9819023 . 93 
1007 . 519110 . 18 1016 . 219141 . 52 1019 .0719173 . 29 

1009.1119216 . 48 1016.0419241 . 39 1000.1519247.38 
990.4119358.21 987.98 19413 983.6919462 .18 
988 . 2219606 . 64 987 . 8819631.71 989.8319673 . 73 
993.7619849.88 993 . 1519895.22 993 . 5119911.96 
995 . 95 20035 . 82 995.9120059 . 81 995 .1820093 . 54 
996 . 4120195 . 76 997 . 7420234 . 48 999 . 13 20268 . 8 
993.7620481 . 07 994 .0120515 . 37 998 . 2920535 . 47 
997 . 3120743.93 1004.8620759.51 1012.620778.22 

1011 . 1720944.55 1010 .4420947.79 1013 . 5521057 .05 
1011 . 51 21229.7 1015.9421234 . 29 1010.0122016 . 61 
1012.7722044.31 1015.2722060.16 1013.7122109.89 

1012 . 622190.62 1013 . 3522218.57 1010 . 3822236.62 

num= 4 
n val Sta 

.04319328 . 88 
n val Sta 

. 032 21229 . 7 
n val 

. 037 

1021 . 27 
1007 

1017.11 
999.56 
983 . 49 

989 . 7 
992 . 95 
997. 88 
994.11 
998 . 11 
1014 . 7 
1014.4 

1010.04 
1012 . 5 

1014 . 38 

Bank Sta: Left Right Le ngths: Left Channel Right coeff contr. Expan. 
19328 . 8820778 . 22 478 511 . 15 584 .1 . 3 

Ineffective Flow num= 1 
sta L sta R Elev Permanent 
1639019283 . 77 1025 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 207 . 27 
Station El evation Data 

Sta Elev Sta 
16338.2 1012 . 816403. 51 

16741 . 69 1010 . 8216772.67 
16922.76 1010 . 3317010 . 45 
17222 . 11 1011.217252 . 76 
17463 . 35 1012.2217497 .28 
17637.43 1012 . 9817712.33 
18020.19 1011 .0718101 . 36 
18278.76 1007.8418288.02 
18342 . 37 1007.6118368.55 
18502 . 64 1019.418523.54 

18703 . 3 1016.0818708.83 
18818.49 1028.0618826.99 
18914 . 73 1012 . 65 18931 . 1 
19247 . 16 1016.3219276 . 61 
19447 . 75 996.5419463.65 
19659 . 72 985.2519761 . 91 
20034.07 988.7820050.88 
20138 . 99 991.9920185 . 99 

20297 . 7 986 . 5520307.85 
20416.85 991.8620464 . 21 

20614.7 1005 . 3620654.56 
20695.73 1006 . 3420701 . 57 
20806.32 1020 . 2620817 .13 
20971 .04 1010.221003 .47 
21164 . 91 1011 .1321179 . 37 
21249 . 48 1011.121362 . 87 
21818.54 1010 . 2921842 . 19 
21891 . 68 1022.04 21904.6 
22054 . 81 1011 . 6422075.41 

Manning's n values 
sta n val Sta 

16338 . 2 .02518101.36 

RS: 207 .2 7 

num= 143 
Elev sta Elev Sta Elev sta El ev 

1012.4316463.73 1011 . 316514 . 39 1012 . 33 16700 1012 . 61 
1011 . 6116799.26 1009.7516839.67 1009.716867.76 1010.76 
1010 . 7417086.24 1010.67 17157.3 1012 . 2717197.79 1012 . 42 
1011 . 37 17284.7 1012.917353 . 36 1013 .0317419 .07 1012.22 
1013.2917537.66 1013.4217557 .02 1012.5617611 .11 1013 . 93 

1014.117733.37 1011 . 517786.06 1011.9 17849 . 2 1011 . 4 
1011.2518112 . 58 1008.3918148 . 83 1007 . 0718192 .15 1007.7 

1012.518299 . 18 1008.1518328.14 1008.8518334 . 94 1011.14 
1007.9618401 .13 1006 . 7518469 . 26 1007.818481.64 1008 . 82 
1010 . 7718566.42 1010 . 718638.14 1011.618671.96 1014 . 7 
1017.7718752.24 1019 .0518771 . 42 1026.2418789 . 76 1028.7 
1023.0818872.32 102318886 . 44 1024 . 88 18901.1 1016. 13 
1011.7319175 . 81 1008 . 719235 . 12 1009.219238.65 1011 .07 

1003 . 419292.88 1003.0119349 . 31 1004 . 119441.55 1004.12 
987. 3819483.81 983.9719526.52 982 . 6819603 . 75 984.77 
982.7519777 . 21 987.6919864.21 989.619948 .08 990 .08 
987 . 4220079 .13 988.2420090.21 985 . 9420115 . 59 985 . 74 
992 . 6720234.27 991 . 8120249.79 992 . 59 20288.9 992 . 32 
985 . 1620337 . 94 985.920356.26 984 . 1620362.31 991 . 4 
993.0620490 . 43 1008. 6420502.64 1001 . 520530 .06 1003 .03 
1005.420666 . 72 1009.620677 . 91 1009.4820682 . 81 1005.72 
1009.7 20718.3 1006 . 920776.63 1008 . 7320795 . 72 1019 . 26 

1011 . 71 20859 . 6 1012.3320902.24 1012.0920920 .17 1010 . 74 
1011 . 0221012 .12 1013.2321032 . 96 1011 . 53 21059 . 4 1013 . 24 
1011 . 521197.44 1016 .0221206.33 1020 . 8621224 . 74 1020 . 8 

1010 . 6521437 . 58 1011 . 9521550.02 1011.0721803 . 99 1011.9 
1027 .121846. 14 1022.8121868 . 81 1019.7521887 . 76 1019.33 

1013.3721935.71 1013.9521973 . 98 1011 . 4122021 . 45 1012 . 75 
1014 . 5122135 . 35 1013.96 

num= 4 
n val Sta 

.04319441 . 55 
n val sta 

.03220490.43 
n val 

.032 

Bank Sta : Left Right Lengths : Left channel Right Coeff Contr . Expan . 
19441 . 5520490.43 495 . 6 574 655 . 3 .1 . 3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

16338.219136 . 61 1030 F 
20883.0322135. 35 1030 F 

CROSS SECTION 
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Pre-Project . rep 

RIVER: 1 
REACH : 1 

INPUT 

RS : 207.16 

Descript i on : 207.16 - FEMA section Q 
Downst ream l imits of updat ed 

sect ions 
New topography by Kenney Aeria l - sept. 2010 
Station El evation Data num= 150 

Sta El ev Sta El ev Sta Elev Sta 
16343.5 1012.616436.28 1011.8316462 . 44 1010.916497.16 

16536.33 1011 . 5316613 . 93 1011 . 43 16639 . 9 1010.9916663 . 54 
16822 . 69 1011 . 4916914 . 67 1009 . 416954 . 33 1009.3416980 . 24 
17106 . 55 1008 . 7917121 . 67 1004 . 9417155.96 1004 . 2317170 . 59 
17311 . 23 101217373 . 52 1010.9417423 . 47 1012 . 9217478.62 
17657 . 23 1011 . 7517689 . 19 1012 . 9117788.46 1012 . 9817809 . 89 
17876.67 1010.1 17912 1006 . 9617961 . 12 1006.1118037 . 75 
18178.23 1005 . 6618203 . 48 1011 .2418234 . 84 1011.418285 . 17 
18375 . 51 999 . 9418431.91 993 . 518457 . 64 993 . 5618492 .03 
18531.96 1002 . 418562.35 997 . 9218570 . 17 1002.218589.88 
18608.8 1003 . 8218642 .04 1004.0918678 . 06 1000.6518683 . 19 

18714.26 998 . 9118801 .36 1000 . 7118855.38 999 . 8418890 . 96 
19058 . 76 999 . 3419082 . 21 998 . 7819118.59 1000.7619124.46 
19187 . 25 1002 . 1819218 .05 1001.619229 . 95 1002 . 6119256.06 
19351 . 62 1001 . 7219361.74 1005.5119371 . 46 1003.2119377 .86 
19423 . 79 983 . 7119441. 27 980 . 1519495 . 82 978.25 19507 . 5 
19587 . 75 981 .6719670.68 982 .0419722 .07 980 . 4719771 . 21 
19873 .01 976 . 8419913.92 976 . 37 20016 . 3 978.1320038 . 45 
20131.27 978.0420142 . 84 972 . 8320158.41 969.8920342 . 73 

20410 . 6 971.7320430 . 37 982.5620448 . 85 989 . 1620479.77 
20499 . 12 1006 . 0120517 . 88 1018.4820534 . 96 1015.8720541.47 
20601 .82 1017 . 4220623.36 1005 . 9920653 . 12 1005 . 720674 . 35 
20708 . 69 1021 . 9820723 .02 1017.8 20737 1019 . 7320759 .03 
20863. 13 1008 . 9 20876 1015 . 1320893 . 82 1014.1820906 . 14 
20970 .13 1008 . 72097 5.19 1009 . 421118 . 29 1010 . 421133 . 42 

21179.7 1010 . 542 1244 . 66 1011.8 21318 . 5 1010.821332.07 
21351 . 88 1018 . 6821361 . 88 1013.4921375 . 26 1012.4121531.56 
21614 . 86 1011 . 4821621. 15 1010.3421662.98 1011.2521669.39 
21771 .67 1010 . 3221783 . 96 1011 .4221823.49 1011 . 921881 . 29 
21937 . 26 1007 . 821954.95 1011.4322012.49 1012 . 4822019 . 41 

Manning ' s n values 
Sta n val Sta 

16343.5 . 02517788 . 46 

Bank Sta : Left Ri ght 
19371 . 4620479.77 

I neffective Flow num= 
Sta L Sta R El ev 

16343.518601.44 1020. 18 
20568 . 2222087 . 37 1020.45 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 

' 

Description: 207.07 

num= 4 
n val s t a n val Sta 

.04319371 . 46 .03220479 . 77 

Lengths : Left Chan nel 
586 585 . 23 

Rig ht 
607 

2 
Permanent 

F 
F 

RS : 207 . 07 

Right channel Bank station Interpol ated 
Station El evati on Dat a nu m= 97 

Sta El ev Sta El ev sta El ev Sta 
16445.4 1010.8 16477 . 5 1010 . 8 16492.9 1010.8 16495 . 3 
16706 . 3 1012. 4 16731 . 4 1011.4 16754 . 5 1011 . 7 16775 . 6 
16897 . 1 1007 . 2 16996 . 9 1007.2 17084.4 1008 . 1 17118 
17215 . 3 1007.5 17296 . 8 1005.9 17391 . 8 1005 . 8 17473.1 
17688.2 1006.9 17793.8 1007.5 17860 . 3 1007 . 8 17918 . 6 
17950 . 5 1008.4 18054.6 1008.5 18145 . 7 1009 . 4 18249.2 

18409 1004.8 18416.3 1003.9 18490 . 8 1003 . 4 18511.6 
18602.7 998 . 8 18624 998.9 18705 . 2 1001.4 18768.4 
18843.9 997.7 18938 998 . 1 19029.9 1000.3 19121 
19200.4 1009.2 19224 . 9 1008.7 19244.6 1006 . 5 19312 . 8 
19443 . 8 1001.8 19521.9 1001.9 19538 . 7 1003 . 4 19547 . 9 
19673 . 5 1001 .7 19761 . 8 1001. 1 19774 . 6 1001.9 19789.4 
19935 .8 993 . 4 19939 . 1 993 . 8 19945.4 992 . 8 19998 
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El ev Sta 
1011.0716513 .02 
1012 .1916778 . 32 

1010 . 117076 . 42 
1005 . 117207.53 

1012 . 5417560.28 
1009 .0617825 . 58 
1005 . 7418144 . 43 
1002.8318327 . 92 

995.5418509.49 
1001.8718600 . 77 

998 . 5318706 . 79 
1000.218965 . 92 

1002 . 0519154 . 47 
1001.5719305 . 75 

995 . 419395 . 47 
981.7719542. 54 

980 . 919826.09 
977.5420088 . 37 
969 . 6620360.02 
1009. 220489 . 77 
1017.920568 . 83 

1015.8920694 . 61 
1019 . 1620798.34 
1008 . 51 20920 . 1 

1014.621149 . 49 
1014 .0521340 . 69 
1012 . 8621568 . 57 

1013.221692 . 52 
1011.2521897 . 89 
1014.5922087 . 37 

n val 
. 037 

coeff contr . 
. 1 

Elev Sta 
1012.4 16612 . 3 
1010.8 16823 . 5 
1007 . 2 17130 . 1 
1006 . 2 17581. 5 
1006 . 5 17937 . 7 
1008.8 18339 . 2 

998 . 8 18578 . 1 
1001 . 7 18825 
1004 . 5 19134 . 1 
1004 . 4 19414 . 2 
1003 . 2 19557.9 
1004 . 7 19852.9 

992 . 8 20099 

El ev 
1008 . 42 
1011 . 46 
1010 . 38 
1012 . 41 
1013 . 23 
1008 .08 
1006 . 26 
1002 . 11 

999 . 6 
1006.26 
1000.15 

998.7 
1001.6 
1002.4 
986 . 39 
982 . 41 

979 . 5 
978 . 33 

971 . 8 
1004.79 
1018.62 
1021.65 
1008 . 24 
1008 .03 
1010 .82 
1011 . 58 
1011 . 87 

1011 . 7 
1007 . 92 
1014.74 

Expan . 
. 3 

El ev 
1012.1 

1006 
1007 . 9 
1006.7 
1009.2 
1006.2 

997.6 
999 . 3 

1007 . 4 
1003 . 2 
1004 . 4 

995 . 2 
992. 9 



• Pre-Project . rep 
20181.6 993 20237. 1 993 20335 993 . 1 20381.8 993 . 2 20403 998.8 
20417.1 996 . 1 20529 . 1 995.5 20635 . 3 995 . 9 20719.4 996 . 3 20720 . 5 998.7 
20734.9 1003 . 520748.22 1004 . 3 20786.5 1006.6 20840 .1 1007 20851. 3 1007.9 
20926.4 1009 . 4 21006.6 1009 . 9 21089.4 1010 21172 . 8 1009.7 21301.4 1008.9 
21383 . 6 1008.7 21497 . 8 1007.9 21578.8 1007 . 1 21613 . 2 1007.3 21673.3 1011.2 
21705 . 2 1010 . 3 21732 . 7 1013 . 7 21818.2 1013 21896 .1 1014 . 4 21908 . 3 1013 . 5 
21967.3 1014 . 4 21999 . 5 1014 .1 

Man ni ng 's n values num= 4 
Sta n val Sta n val Sta n val Sta n val 

16445.4 .043 18490 . 8 .032 19789 .4 .032 20926 . 4 .032 

Bank sta : Left Right Lengths: Left Channel Right coeff contr . Expan . 
19789.420748 . 22 510 514 . 11 520 . 1 . 3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

16445 . 4 18145 . 7 1013 F 
20926.4 21999 . 5 1013 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS : 206.97 

INPUT 
Description : 206.97 

Rig ht Channel Bank Station Interpolated 
Station Elevation Data num= 97 

sta Elev sta Elev sta Elev sta Elev sta El ev 
16303 . 3 1009.9 16422 1010.3 16524 . 8 1010.6 16626.6 1010 . 6 16719 . 6 1011 . 3 
16794.5 1009.6 16836 . 4 1004 . 7 16959 1004.6 17073 . 2 1004 . 7 17198 . 7 1004 . 8 
17241.8 1005.5 17390.7 1004 . 8 17512 . 3 1005.1 17603.3 1005 . 3 17704.7 1005 . 3 
17836 . 9 1005 . 5 17965 1005.2 18085.7 1005.8 18094 . 8 1005 . 9 18105 1008 

18196 1007 . 4 18235.2 1007.2 18260 . 5 1005 . 9 18283.2 1007 . 6 18372.2 1006 . 3 
18390 . 1 1005 . 1 18407 . 6 999 . 1 18518 . 7 997.7 18623 . 3 996.9 18669 . 1 995 . 6 
18742 . 3 996.3 18834 1000 . 5 18925 .1 1002 . 3 19025.7 1004.4 19072.3 1003 . 7 • 19086 . 7 1001 . 2 19181.7 1005 . 8 19197 1005.7 19217 . 7 1002 . 3 19234.5 1008 . 4 
19316 . 9 1001.8 19405 . 1 1002.1 19456 .4 1006.1 19566 . 5 1005 . 4 19666 . 3 1005 . 2 
19736 . 5 1004 .4 19776.5 998 . 7 19783 . 2 1000.5 19808 .3 994.1 19822.1 992 . 8 
19919 .1 992 . 9 20108 . 8 993 .1 20124 . 9 999 20128.8 998.6 20159 . 3 982 . 1 
20170 . 6 981 . 8 20265 . 5 981 . 8 20360 . 8 981.8 20399.3 981.8 20400.1 981.8 
20443.8 981.8 20457 . 3 981.8 20522 . 8 981.8 20543.7 981.8 20552 . 2 981.8 
20558.1 981.8 20559 . 2 981.8 20645 981.8 20661 . 9 981 . 7 20684.6 981.8 
20778 . 2 981.8 20792 . 8 981.8 20800984 . 2432 20814 . 9 989 . 3 20826 . 8 991.9 
20829.6 993 . 6 20832 . 1 993 . 2 20841 .1 988 20882.9 981 . 8 20888 981.8 
20995.1 981.8 21051.7 981.8 21053 . 6 981 . 8 21086 . 6 1009 21114 . 5 1010.4 
21124 . 9 1008 . 4 21145 . 7 1009 .1 21151.2 1011.2 21171.8 1014.5 21174 1009 . 3 
21270.2 1009 . 8 21364 . 9 1009 . 2 21463.9 1009 .1 21469.9 1008 . 9 21475 . 8 1010.8 
21486.9 1008 . 5 21498 1009 . 8 

Manni ng' s n values num= 5 
sta n val sta n val Sta n val Sta n val Sta n va l 

16303.3 .025 16719 . 6 .043 18407 . 6 . 032 19736 . 5 .032 21086 . 6 .032 

Bank Sta: Left Right Lengt hs : Left channel Right coeff contr . Expan . 
19736 . 5 20800 480 491.78 480 .1 . 3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
20800 21498 1010 F 

CROSS SECTION 

RIVER: 1 
REACH : 1 RS : 206 .88 

INPUT 
Description : 206 . 88 

Rig ht channe l Bank Station Interpolated 
Station Elevation Data num= 97 

sta Elev sta El ev sta El ev St a Elev sta El ev 
16205.8 1008.1 16348.5 1008 . 4 16441 .8 1008 . 4 16531. 3 1008.2 16598.3 1009 . 2 

16605 1008.5 16606 . 3 1010 . 2 16696 . 6 1005 . 4 16819 . 2 1004.3 16908.4 1004 . 4 
17006 1004 . 7 17092 . 4 1003.2 17182 1004 17323 . 7 1003.7 17415 . 5 1003. 8 

• 17503 . 8 1003.9 17603. 8 1003 .9 17703 . 9 1004 . 6 17815 . 8 1005 .9 17930.5 1006 . 3 
18057 . 4 1006 . 3 18152 . 5 1006 18216 1005.3 18267.1 1005 . 9 18292.7 1007. 3 
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18373 . 6 
18657.8 
19018.7 
19251.9 
19507.2 

19833 
20016 . 1 
20334.4 

20800 
20851.4 
21041.1 
21162.6 
21251.5 
21394.4 

21605 

999.7 18386.3 
996.4 18748.4 

1003.6 19101.5 
1004.5 19258.4 
1001.3 19566.3 
992.7 19942.2 
981.8 20105.7 
981.8 20459.7 
981.8 20820.9 
981.8 20928.6 

997 21047 . 1 
990 21181.8 

1012.2 21270.1 
1008 . 9 21440.9 
1009.6 21674 . 6 

Manning's n values 
sta n val Sta 

16205.8 .025 16696.6 
21605 .025 

996.3 
998 

1004 
1005 

1004.7 
993 

981.8 
981.8 
981.8 
981.8 
998.2 
991.8 

1006 . 2 
1009.7 
1010. 5 

18470 
18835.7 
19119 . 7 
19341.6 
19645.5 
19947.1 

20143 
20546 . 8 

20832 
20948.4 
21081.4 
21199.6 
21313.5 

21454 

num= 6 
n val sta 

.043 18386.3 

Pre-Project . rep 
995.7 18533.8 995 . 1 18593 . 4 
998 . 9 18932.3 1000 . 4 18993.2 

1002.9 19166.7 1006 19168.3 
1001.3 19360.8 1001 . 1 19415.8 
1003.4 19728.8 1003 . 5 19781 . 8 

996.6 19996.5 982.3 20008.3 
981 . 8 20146.6 981.8 20221.6 
981.8 20641 . 2 981 . 8 20760.8 

984 20842.1 983 . 1 20850.4 
981.8 21002.4 999 . 3 21012 . 9 
998 . 4 21113.7 986.4 21142 

1001.3 21208.2 1003.8 21233.9 
1006.5 21327.6 1009.1 21361.8 
1011.6 21546.5 1009 21569 . 8 

n val sta n val Sta 
.032 19728.8 . 032 21251.5 

Bank Sta: Left Right 
19728.8 20800 

Lengths: Left channel 
480 487.71 

Right 
505 

coeff contr . 
.1 

Ineffective Flow num= 
Sta L Sta R Elev 

16205.8 18292.7 1007.3 
20800 21674 . 6 1012 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 206 . 79 

2 
Permanent 

F 
F 

RS : 206 . 79 

Right channel Bank Station Interpolated 
station Elevation Data num= 97 

sta Elev Sta Elev Sta 
16211.1 1006.9 16286 . 9 1006.9 16364.1 
16525.2 1007 . 8 16538 . 6 1008.9 16619 . 3 
16769.7 1002 . 3 16840 1002.4 16905 . 7 

17133 1002.7 17230.9 1002.5 17245.4 
17419.6 1003.8 17484.7 1004 . 3 17553 
17670 . 6 1002.9 17748.9 1006.3 17834.7 
17921.7 1005.2 17948.4 1004 . 4 18036.8 
18301.7 1004.4 18337 1004.5 18378.4 
18604.7 996 . 5 18674.2 996.8 18740.3 

18882 997.5 18920.6 1006.8 19010 . 4 
19186.5 1000.9 19206 . 9 1002.3 19281.9 
19450.2 1002.2 19485 1002.5 19519 . 3 
19645.2 1001.4 19653.2 1002.5 19663.1 
19711 . 8 993 19766 993 . 3 19929.9 
19962.3 992.6 19991 990 . 7 20007.7 
20082.5 982.2 20100.2 981 . 8 20136 . 1 
20309.2 981.8 20331 981.8 20390 . 5 

20425 981 . 8 20501 . 8 981.8 20576.6 
20847 981 . 8 20851 . 9 981.8 20865 . 4 

20935.6 1019 . 6 20986 1019.6 

Manning's n values 
sta n val sta 

num= 5 
n val sta 

16211.1 . 025 16525 . 2 . 043 18378 . 4 

Elev sta Elev sta 
1007.5 16379 . 7 1007 . 6 16449.9 
1008 . 5 16666 . 4 1006 . 2 16699.6 
1002.4 16989 . 2 1002 . 5 17055 . 4 
1002.4 17322.6 1003 17404 
1004.8 17588.7 1004 . 8 17631 . 2 
1006.5 17871.1 1006.6 17919 . 1 
1004.9 18106 1004.9 18182 . 5 
997.7 18439.7 995.6 18517 . 1 
995.7 18770.1 994.8 18841 . 6 

1005.9 19096 . 2 1003.2 19138.3 
1002 19360 . 7 1002.6 19391.1 
1004 19570 1004 . 1 19626 . 2 

1005 . 3 19671.5 1001 19690.4 
994 19943.3 996 . 8 19952.4 

991.1 20032.9 987 . 2 20042.3 
981 . 8 20140 981 . 8 20180.6 
981 . 8 20420.7 981.8 20422.7 
981.8 20625.3 981.8 20832 . 1 
988.820895.151003.436 20902.8 

n val Sta n val Sta 
. 032 19663.1 .032 20935 . 6 

Bank Sta: Left Right Lengths: Left Channel Right coeff contr. 
. 1 19663 . 120895.15 495 489.96 520 

Ineffective Flow num= 1 
Sta L Sta R Elev Pe rmanent 

16211.1 17871 .1 1015 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 206.7 

Description: 206 . 7- FEMA section P 
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996.7 
1000.9 
1006 . 9 
1004.9 

993.3 
981.8 
981.8 
981.8 
981.8 

997 
981.7 

1006.9 
1011 . 6 
1012 . 6 

n val 
.032 

Expan . 
. 3 

Elev 
1007.6 
1001.9 
1002 .7 
1003 . 7 

1003 
1005.8 
1004.5 

995.3 
996.3 

1000.6 
1000 

1001.8 
994.6 
996 . 3 

985 
981.8 
981.8 
981.8 

1007.2 

n val 
. 032 

Ex pan . 
.3 



• 

Pre-Project . rep 
station Elevation Data 

Sta Elev Sta 
16235.4 1006.6 16247 . 5 
16479.2 1008 16505.8 
16727.5 1001 . 8 16815.4 
17043.4 1001.3 17155 
17401.1 1002.9 17430.7 
17823.5 1005 . 8 17891.6 
18207 . 9 1005 . 3 18257.6 
18329.6 998.9 18423 . 4 
18690 .8 994 . 6 18728 . 6 
18848.2 1004 . 6 18945 .8 
19192.4 1001 . 5 19285 . 5 
19468.9 1000.2 19510.1 
19711.3 993 .2 19814 . 1 
19941.1 991 . 3 20015 . 4 
20185.2 1000.4 20197.8 
20314.8 981 .8 20318.5 
20963.1 981.8 21002.8 

21131 999.6 21138.8 
21262.4 1006.4 21329 

21488 1018 . 6 

Manning's n values 
sta n val sta 

16235.4 .025 16640 . 8 

num= 96 
Elev Sta 

1006 . 6 16320.8 
1007.5 16527 . 3 
1001.7 16889.1 
1000.9 17251.1 
1003 . 1 17519.9 
1004 .8 17962.7 

1003 18280.3 
998 .8 18488 . 5 
993 . 3 18746.4 

1005 19021.2 
1002 . 1 19293.9 
1003 . 7 19543.9 
993.4 19871.2 
991.6 20098.2 
994 . 4 20212 . 7 
981.8 20393.8 
981.8 21076.8 

1004.7 21146 . 9 
1008 . 1 21422.5 

num= 5 
n val sta 

.043 18329.6 

Elev Sta 
1007.1 16332.7 

1008 16552 . 4 
1001. 5 16902 .1 
1001.1 17317.4 
1003.5 17616 . 5 
1005.6 18043.4 

995.2 18285.8 
996 18559 . 6 

994.2 18779.5 
1004 .8 19092.1 
1002 . 1 19370.4 
1002.8 19624.5 

993.4 19882 . 5 
993.9 20143.5 
993.7 20259.6 
981.8 20691 . 8 
981 . 8 21102.7 

1002 .8 21207 
1007 . 5 21452.5 

n val sta 
.032 19510.1 

Bank Sta: Left Right Lengths: Left Channel Right 
19510 .1 21138.8 500 500 . 23 500 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

16235 .4 18110 1015 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Des cription : 206 . 6 

RS: 206.6 

Right Channel Bank Station Interpolated 
Station Elevation Data num= 97 

Sta Elev Sta Elev Sta 
15752.8 1005.9 15777 1004.9 15795.8 
15819 . 9 1006.1 15842.8 1009 . 5 15850.1 
15879 . 9 1006.9 15895.6 1008.4 15904.2 
16155.5 1005 . 7 16243 . 9 1005.6 16347.4 

16645 1004.4 16756.4 1003.6 16845 .8 
17143 . 6 1001.7 17249.3 1001 . 2 17366 . 6 
17723.3 1004 . 1 17790.8 1004 17818 
17956 . 2 1002.7 17971.4 998 . 8 17988 . 6 
18217.2 1001 . 9 18242 . 2 997 .1 18334.4 
18633.3 993 . 9 18742.2 997.5 18817.7 
19055.2 1003 . 8 19184 . 3 1003.1 19243 .2 
19395.9 993 . 2 19452 . 5 996 . 6 19546 .1 

19679 993.4 19778 993 .3 19846 .4 
19953.8 992 . 1 20043 . 5 994.5 20146.1 
20435.5 995 . 1 20475 .7 981 . 8 20489 . 7 
20738.4 981.8 20854.4 981.8 20866.2 

20996 981 . 8 21003.4 981.8 21042 
21069.1 1004 . 3 21182 .2 1006 . 4 21270 . 7 
21503.1 1008 21594.4 1008.1 21688 
21957.8 1009 . 5 21998 1007 .2 

Manning's n values 
sta n val Sta 

num= 5 
n val Sta 

15752 . 8 .025 16944.2 .043 18334.4 

Elev Sta 
1006 15801 
1008 15855 . 5 

1005.4 15941.1 
1004 . 9 16444.6 
1003 . 1 16944.2 

1001 17501.5 
998.9 17847.9 

1001.2 18083.6 
996.5 18436.5 
997.8 18852.6 

1000 19325 . 9 
997 .7 19580 .1 
993.3 19854 .8 
995.4 20262.3 
981 .8 20608.9 
981.8 20903. 7 
988 . 8 21050.2 

1006 . 8 21401.9 
1008 . 4 21840.4 

n val sta 
.032 19546.1 

Bank Sta: Left Right Lengths: Left Channel Right 
19546.121066.25 515 504 . 63 520 

Ineffective Fl ow num= 1 
Sta L Sta R Elev Permanent 

15752 .8 17847.9 1009 F 

CROSS SECTION 
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Elev Sta 
1007 16402.3 
1002 16640 . 8 

1001.5 16968.1 
1002.1 17335.4 
1003 . 3 17699.9 
1006 . 2 1812 5. 2 

995 . 2 18301.4 
995 . 2 18629 . 1 
994 . 4 18815.2 

1004.4 19150.1 
999.7 19431.5 
994 . 6 19647.2 
995 . 3 19901.9 

994 20167 .9 
993.7 20275.9 
981 . 8 20713. 3 
981.8 21120 

1004.5 21234.3 
1018.4 21484 . 3 

n val sta 
.032 21138 .8 

coeff Contr. 
.1 

Elev 
1007 . 2 
1001.4 
1001.2 
1002 . 3 

1004 
1006 .2 

997.1 
994.8 
996 . 6 

1003 . 8 
999.7 
992 .9 
992 . 6 
992 . 9 
991.3 
981.8 
988 .8 

1006 . 1 
1017 .2 

n val 
.032 

Expan. 
.3 

Elev Sta Elev 
1003 . 8 15809.3 1007 . 3 
1009 . 8 15868.1 1009.5 
1007 . 3 16035.3 1006.2 
1004 . 9 16555 . 6 1004.8 
1003 . 4 17049 . 2 1002 . 3 
1003 . 7 17624 . 2 1003 . 7 
1003.1 17937.7 1002.9 
1001.7 18173 . 1 1001 . 7 

995 18542.1 993 . 8 
1003.9 18965.8 1004 . 2 
998.4 19358 993 . 4 
996 . 6 19611.2 993.1 
995.6 19874.7 992 . 9 
995.5 20371 . 5 995 . 1 
981 . 8 20609 981 . 8 
981.8 20931.2 981.8 

99521066.251002.898 
1007.6 21495.5 1008 
1008.8 21940.4 1009 . 3 

n val sta 
.032 21069.1 

coeff contr . 
.1 

n val 
. 032 

Expan. 
. 3 



RIVER: 1 
REACH: 1 

INPUT 
Description: 206.51 
Station Elevation Data 

Sta 
15913.8 
16067.4 
16454.2 
16756.4 
17131. 5 

17537 
17867 . 7 
18197 . 5 
18430 . 7 
18720.1 
18912.5 

19041 
19209 . 6 
19546.2 
19869.8 
19978.6 
20192.5 
20530 .4 
20634 . 8 

21021 

Elev sta 
1005 . 6 15956.7 
1005.5 16150 . 9 
1004.5 16463 
1002.5 16830 
1001.6 17218 . 7 
1002 . 2 17549 . 6 

1000 17906.8 
1001. 3 18210.2 

989 . 4 18472 . 3 
99818725 . 5 

997.1 18936 . 6 
995. 2 19046 . 4 
996.5 19283.6 
997.4 19586 . 4 
992.3 19881 . 5 
992.1 20019 . 7 

982 20272.4 
997 .20546.7 

998.6 20716.6 
1008 

Manning's n values 
sta n val sta 

15913 . 8 .025 17218 . 7 

Bank Sta: Left Right 
19546.2 20622 . 1 

Ineffective Flow num= 
Sta L Sta R Elev 

15913.8 17700 1008 
20615 21021 1008 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 206.41 

Pre-Project . rep 

RS: 206.51 

num= 96 
Elev sta 

1007.2 15960.5 
1004.8 16244 
1004.5 16544 
1001.9 16942.4 
1001.1 17306.1 
1001 . 2 17642.5 
1001.8 17982.4 
1000 . 8 18235 . 8 

992 . 6 18563 . 8 
999 18780.9 

997.3 18950.4 
993.8 19117.4 
998.8 19380 . 8 
996.5 19645.9 
997.9 19911 . 8 
990.5 20038.1 
981.8 20353.1 
997.4 20554 . 3 

1000 20819.1 

num= 5 
n val sta 

.043 18235 . 8 

Elev Sta 
1006 . 2 15969.2 
1004.8 16317 . 6 
1004.3 16655 . 6 
1001.6 16965 . 9 
1000.9 17382 .1 
1001.4 17732 .1 
1001.1 18024 . 8 

995 . 8 18284 . 9 
993 . 1 18633.6 
997.9 18793 
998 . 8 18982 
994 . 6 19184 . 9 

997 19450 
993 . 2 19653.5 
995.3 19937 . 5 
988.7 20070.3 
981.8 20395 . 6 
995 . 6 20599 . 9 

1001.3 20897 . 8 

n val Sta 
.032 19546.2 

Lengths: Left Channel 
495 496 . 45 

Right 
500 

2 
Permanent 

F 
F 

RS : 206.41 

Interpolated 

Elev sta 
1008 16053 . 6 

1004 . 8 16358.5 
1003 . 2 16728.4 
1001.5 17053.8 
1001.5 17467 

999 17805 . 5 
1000 18113. 4 

994 . 8 18353 . 6 
994.5 18690.9 
996 . 9 18839 . 1 

1000 . 3 19017 . 4 
992 . 6 19190.6 
996.8 19458 
993.3 19813.4 
994 . 2 19964.8 
987.9 20113.5 
982.6 20485 . 4 
998.6 20622.1 

1001 . 5 20989.4 

n val sta 
.032 20622.1 

Coeff contr. 
. 1 

Right Channel Bank Station 
station Elevation Data num= 97 

Sta Elev sta El ev Sta Elev Sta Elev Sta 
16072.3 1004.6 16106.4 1006.4 16110 1005.1 16145 . 4 1008.7 16171 
16201 . 9 1005.9 16207.2 1004 16245 . 8 1004. 3 16311 . 3 1003.5 16339 
16410.7 1003. 1 16479.2 1003 . 2 16504 .4 1003.2 16587.4 1003 16660.5 
16723.1 1001.7 16801 . 8 1001.5 16828 . 5 1001. 3 16901.2 1001.1 16957.6 
17046 . 4 1001 17111 1001.2 17185 .4 1001 17248.3 1000 . 1 17325.6 
17339.6 999.7 17404 . 5 999.4 17486.4 999.7 17508 . 2 999.5 17572.4 
17623.9 997 . 5 17651.1 1000. 3 17677 . 5 1000 . 2 17744.8 1000 17841.4 
17924.2 1000 17975.5 1001.6 18054 .4 997.3 18144.7 995 . 9 18247 . 4 
18279 . 8 997.6 18300.2 993.9 18302.9 992 . 5 18313.4 993.5 18405.6 
18469 . 8 989.6 18495.7 988.3 18533 . 5 989 . 6 18556.8 987 . 7 18575.5 
18582.4 987 . 8 18584 . 3 989.6 18620.5 992 . 5 18634 . 5 992.5 18697. 7 

18786 998 . 9 18861.4 999 . 4 18929.1 999 . 3 18999.1 996.6 19037 
19069 . 4 992.6 19082 . 5 992 . 4 19169 . 3 990.8 19285 . 4 995 19369.2 
19395 . 7 996.5 19466 . 6 996 . 5 19539 . 8 996.4 19622.9 997 . 3 19694.4 
19720 . 5 996 . 5 19730.2 994 . 5 19748 . 7 992.6 19835.1 990.8 19895 . 8 
19904 . 5 990 . 4 19996.1 990.2 20002 . 5 990 . 4 20015.5 997 . 7 20035 
20091.8 991.6 20171.9 991.2 20269 . 1 991.6 20343 .1 990 . 4 20356 . 9 

20360 988.9 20373 . 3 988 20379 . 2 986.7 20421 985 . 4 20490 . 4 
20544.3 985 . 8 20576 . 7 983.8 20636.9 982 . 520685. 221001.416 20690.8 
20719.8 1001.5 20729 1007.4 

Manning's n values num= 5 
Sta n val Sta n val Sta n val Sta n val sta 

16072.3 .025 17185 . 4 .043 18300.2 .032 19622.9 .032 20690.8 

Ba nk Sta: Left Right Lengths : Left channel Right coeff contr. 
19622.920685.22 495 494.64 490 .1 

Ineffective Flow num= 1 
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Elev 
1008 . 2 
1004.6 
1002 . 6 
1001.7 
1001.9 

999 . 3 
1001 

996.2 
995 . 9 
995 . 7 
998.8 
992 . 6 
996 . 8 
992.5 
991 . 9 
982 . 4 
993 . 1 
999 . 3 

1002.8 

n val 
.032 

Expan . 
. 3 

Elev 
1008 . 7 
1003.3 
1002 . 5 
1001.1 

999 . 8 
999.3 

1000 
997.4 
991.3 
988 . 9 
996 . 9 
995 . 4 
996.5 
996 . 7 
991.8 

990 
990 

985.8 
1003 . 6 

n val 
. 032 

Expan. 
. 3 



• 

Pre-Project. rep 
Sta L Sta R 

16072.3 17111 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

Elev Permanent 
1008 F 

RS: 206.32 

Descri ption: 206 . 32 - FEMA secti on o 

Rig ht Channe l Bank Station In t erpolated 
station Elevation Data num= 97 

Sta Elev St a Elev Sta Elev Sta 
16817.7 1002.2 16831 . 7 1004.4 16847.7 1000 . 1 16903 
17015.9 999 . 8 17073.2 995.7 17113 . 2 998.3 17193.6 
17336.8 998 . 4 17343 . 9 998.8 17416.7 997.2 17461 

17612 1000 . 6 17634.8 999 . 5 17703.3 1001.3 17735 . 8 
17843 . 7 998.5 17853.7 998 17875.9 994 . 2 17903 . 4 
18028.7 995.2 18096.2 993.6 18102.6 993.3 18134 . 8 
18192.6 1000 . 1 18243.3 992.5 18301.4 992.6 18329 . 8 
18429 . 4 987.7 18495 . 6 987 . 8 18512 . 7 986.5 18544 . 6 

18647 992.5 18707.1 997.1 18782.1 996.8 18869.6 
18895 . 7 996.8 18922.1 996.8 18939 . 9 995 . 3 18961.5 
19055.1 991.9 19120.2 992.7 19199 . 6 995.3 19288 
19433.6 998.5 19488 . 7 998.2 19527.8 996 . 5 19535 
19619.6 ~96 . 5 19696 . 3 996.5 19801.3 996 . 5 19818 
19917 . 7 993.3 19992 . 8 991.2 20076.4 989 . 2 20107.3 
20194 . 5 994.9 20217 . 3 987 . 2 20265 . 3 989.9 20314.9 
20372 . 9 988.8 20409 . 1 988 . 6 20435 986.4 20447.1 
20589 . 2 986.1 20647.7 982 . 8 20703 . 3 983.2 20732.7 
20816 . 2 997 . 6 20847.3 998 . 3 20854.91000.773 20855.6 
20959 . 7 1001.8 20988 . 9 1002.7 21076.4 1002.8 21150 . 5 
21295 . 2 1002 . 7 21368 1003 . 3 

Manni ng ' s n val ues 
Sta n val St a 

16817 . 7 . 043 18404 . 3 

Bank Sta: Left Rig ht 
19488 . 7 20854.9 

I neffective Flow num= 
Sta L Sta R El ev 

16817.7 17150 1004 
20899.3 21368 1004 

CROSS SECTION 

RIVER: 1 
REACH: 1 

I NPUT 
Description: 206.22 

num= 5 
n val Sta n val Sta 

.032 19488.7 .032 20889 . 3 

Lengths: Lef t Channel 
515 513 . 83 

Right 
520 

2 
Permanent 

F 
F 

RS: 206 . 22 

Right Channel Bank Station Interpolated 
97 stati on Elevation Data num= 

sta El ev sta El ev Sta El ev sta 
16557.5 1004.3 16639 . 4 1004 16713.7 1003 . 6 16806.6 
16892.3 998.9 16946.1 1002 . 9 16955.9 1004.8 16975. 7 
16987.4 998 . 1 17046.8 996 . 8 17159 . 7 997 17260.1 
17343 . 9 994.5 17380 . 4 994 . 5 17400.6 996 . 8 17408 
17541. 1 999 . 5 17596.5 998 . 4 17631.6 996.8 17724.8 
17771 . 5 991.4 17846 . 4 992.8 17904 . 5 993 . 5 17940 
18016.1 997 . 5 18035.4 995 . 9 18079.4 996 . 3 18103 . 6 
18161 . 3 993.8 18238 . 9 993.7 18321 . 5 992 . 4 18333 . 6 
18455.9 991.4 18507.4 994 . 4 18550.2 989.5 18634 . 4 
18759.4 986 . 3 18833.1 991. 5 18933 .1 991 . 9 18987 . 8 
19110 . 4 996 . 4 19138 . 8 999 . 5 19223.6 1000 . 6 19278 . 4 
19370 . 9 998 . 6 19381 . 6 1000.1 19456.3 999.5 19512 .1 
19660.7 994 . 4 19691.9 994.4 19781. 3 994.4 19826.6 
19877.4 990 . 6 19912 . 2 990 20004 . 6 991.9 20079 
20188 . 2 986 . 9 20282 986.7 20306 . 6 994 . 7 20332 . 7 
20423. 1 985 . 1 20525.8 983 20611 . 1 984 . 7 20700. 7 
20766 . 6 995 . 9 20807.8 996.5 20844 . 2 994.9 20887 . 6 
20968 . 3 999 20974 . 6 999.120977 . 35999 . 8423 20990.9 
21148.3 1002.6 21222 . 8 1003 . 1 21294 . 4 1003 . 3 21307 . 8 
21467 . 9 1003.9 21480 1004 
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Elev Sta 
997 . 6 16998.5 
998.2 17277.8 
999.1 17530 . 2 

1000 . 4 17761.4 
993.9 17962.9 

1001.1 18154.4 
993 . 4 18404 . 3 
986 . 5 18577 
997 . 5 18885 
991 . 6 18990.7 
998.1 19351.7 
995.3 19546.5 

996 19830.1 
989 20181.4 

990.8 20362.4 
986.7 20565 . 6 
988 . 7 20805.2 

1001 20889.3 
1002 . 8 21226.3 

n val Sta 
.032 20988.9 

coeff co ntr . 
.1 

Elev Sta 
1001.8 16878 . 4 

997.5 16981.9 
998 . 5 17320 .1 
996 .8 17477 . 4 
998.9 17740.4 
995 . 6 18004 . 2 
997.7 18147 . 1 
991.4 18443.6 
989 . 6 18723.2 
992.5 19058 

1001.5 19361 . 2 
996 . 4 19583 
994.4 19870 
991 . 3 20117 . 2 
985 . 9 20338 . 2 
989 . 7 20755 . 5 
996 . 6 20898 . 1 

1003.5 21017.9 
1003.3 21385.2 

Elev 
999 . 5 
999.4 

1000 
998.4 
996 . 3 

1000.2 
989 . 6 
989.5 
997 . 8 

990 
998.3 
994.9 
994.5 
989.5 
989.9 
989.2 

991 
1002 

1002.8 

n val 
.025 

Ex pan . 
. 3 

El ev 
999 

999 . 4 
997.5 
998 . 9 
998.5 
995 . 6 
997 . 6 
991. 4 
987.6 
994.5 

1000.2 
994.5 
992 . 6 
990.7 
985.9 
992.3 
998.3 

1001.7 
1003.5 



Manning's n values 
Sta n va l Sta 

16557 . 5 .043 19278.4 

Bank Sta: Left Right 
19278 .420977.35 

Ineffective Flow num= 
Sta L Sta R Elev 

16557.5 16955 . 9 1004 
21480 21480 1004 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 206.13 

Pre-Project. rep 

num= 
n val 

. 043 

4 
Sta 

19583 
n val Sta 

.032 20990.9 

Lengths: Left channel 
500 502 . 44 

Right 
460 

2 
Permanent 

F 
F 

RS: 206 . 13 

n val 
.025 

coeff contr. 
.1 

Right channe l Bank station Interpolated 
Station Elevation Data num= 97 

Sta Elev Sta 
16722.1 1002.8 16785.1 
17014.5 1000 . 3 17057.5 
17342.3 992.1 17417 . 8 
17668.4 995.8 17699.1 
17996.1 993.2 18017.5 
18166.8 991.3 18235 . 4 

18432 988.4 18469.5 
18568.5 987.1 18688.1 

18915 999.2 18980.4 
19162 1001.6 19203 
19294 999 . 3 19352.5 

19547.3 995 . 6 19615.3 
19852.5 988.3 19926.3 

19959 986.7 20036.9 
20183.5 987 . 1 20270.6 
20366.8 987 . 4 20431.3 
20557.7 986.6 20563.2 

20685 996.6 20699.6 
20848.3 996 . 7 20868 . 5 
20964 . 8 1000.3 20989.1 

Manning's n values 
sta n val Sta 

16722 .1 . 043 19203 

Bank Sta: Left Right 
1920320914.99 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 206.03 
Station Elevati on Data 

sta Elev Sta 
16802.9 1002.4 16810 . 4 
16890.3 1000 . 8 16957.6 
17158 . 8 996.3 17238 . 1 
17531.5 992.2 17538.3 
17711 . 8 998.8 17753 . 6 
17888 . 6 992 . 2 17921.7 
18208 . 5 993 . 4 18309.7 
18517.5 985.1 18549.4 
18774.2 998.9 18830 
19086.5 1000.5 19177 
19274 . 5 1000. 5 19281.8 
19400.5 994 . 3 19413. 5 
19554.4 985.8 19658 . 8 
19870.5 986 . 6 19902.2 
20133 . 4 987.5 20176 . 6 

20354 993 20378.4 
20479.5 986 . 9 20548 

Elev Sta Elev Sta Elev sta 
1002.2 16877.3 1002.1 16908 . 3 1000 . 9 16979.6 

998 . 5 17070.3 997.5 17183 . 2 997.5 17222.6 
994.4 17490.8 994.6 17494 994.7 17613.2 
991.3 17790.1 992 . 3 17861.7 993.7 17934.2 
997 . 2 18080.8 996.1 18121.2 996 . 9 18147 . 1 
991 . 3 18302.6 991.3 18386 991. 3 18421. 8 
988 . 4 18475.1 989 . 5 18500 . 2 989.3 18504 . 2 
988 . 4 18765.4 989.5 18782 . 8 992.5 18860.9 
995 . 4 19020.4 994 . 5 19089 . 1 997.3 19153 . 9 

1003 . 8 19205.7 1003.2 19223.2 1003 19263.9 
999.3 19369.3 998.5 19381.9 996.4 19450 . 5 
994 . 4 19675.1 990 . 6 19753.3 990.5 19774.8 
986.6 19938 .1 987.1 19943.1 987 . 8 19956 
986.5 20105.4 986 . 3 20129.5 986 . 8 20164.8 
987.9 20276 . 8 988.6 20297.8 988.6 20342.4 
985.5 20458.7 984 . 6 20505 . 9 984 . 6 20523.1 
987.2 20637 987 . 5 20656 988.4 20660.4 

998 20710 . 6 997 . 6 20766.4 997.9 20788 . 2 
996 20903.4 995.720914.99998.8712 20934.1 

1000.6 

num= 3 
n val Sta 

.033 20934.1 
n val 

.032 

Lengths: Left channe 1 Right 
490 483.44 540 

RS : 206 .03 

num= 96 
Elev Sta Elev Sta 
1002 16813.6 1000.9 16824 

998.6 16974.2 996.3 17051 
994.4 17268.4 993 . 9 17337 . 7 
993 . 5 17547.2 994.4 17602.5 
997 . 9 17811 . 8 999.7 17868.4 
991.3 17955 . 9 991.3 18046.3 
993 . 6 18420 . 9 993 . 3 18447.9 
986.9 18588 984 18644 . 4 
995 .4 18904.6 994.2 18908 . 3 

1002 . 9 19201 . 9 1004.4 19226 . 8 
998.5 19300.1 995.7 19315.7 
991.2 19424.9 989 . 1 19482 . 5 
985 . 8 19753.3 985 . 9 19822.1 
987.2 19919.6 986.6 19994 .1 
991 . 9 20201.4 992 . 1 20216 . 4 

992 20392 989.3 20410.4 
985 . 1 20601.3 984.5 20610 . 2 
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coeff contr. 
.1 

Elev Sta 
1002.4 16844.6 

996.3 17118 . 7 
992.2 17429 . 7 
996.5 17662 
998.8 17876 
991.3 18129 
989.4 18457.8 
992.4 18712 . 4 
994 . 2 18995.9 

1002 . 9 19249 . 6 
994.3 19390.1 
986 .8 19510.1 
985.9 19854 . 2 
987.8 20078 . 9 
992 . 9 20292 . 1 
989.1 20427.7 
984.8 20660.5 

Expan. 
. 3 

Elev 
1000 . 9 

994.5 
996.3 
993 . 6 
992 . 3 
989.5 
988.4 
996 . 5 

1000.5 
1000 . 5 

995 . 7 
990 . 4 
986.6 
990.8 
987 . 5 
985.6 

988 
997 

1004 . 1 

Expan. 
. 3 

Elev 
1000.6 

996 
992.2 
996 . 6 
996 . 8 
992 . 2 
986 . 4 
995 . 4 
996 . 3 

1003.2 
994.3 
986 . 8 
986 . 9 
988.1 
994 . 2 
986.6 
989 . 4 



• 

Pre-Projectorep 
20711 09 
21099 07 
21184 0 2 

99207 2077206 
995 0 7 21122 0 5 
99909 

995 0 4 20851.6 
99509 2113201 

99501 2087608 995 2097206 
998 06 2116004 100503 2117508 

Manni ng's n values 
sta n val sta 

1680209 . o043 1920109 

num= 3 
n val Sta 

0033 20772 06 
n val 

0032 

Bank Sta: Left Right Lengths: Left Channel Right 
1920109 2077206 590 513 06 510 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

1680209 16900 1003 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 205o94 
Station Elevation Data 

Sta 
1690308 
1698501 
1726709 
1768809 
1792803 
1827907 
18407 06 
18642 01 
1891601 
1919903 
19535 03 
1992603 
2014905 

20345 
20569 01 
2068606 
20938 08 
21195 03 
2140204 

21683 

El ev sta 
100005 1690904 
1001.6 17007 0 6 

99603 17336 05 
99404 1773304 
99304 18000 05 
99101 1829407 
986 02 18496 01 
98805 18669 08 
992 0 8 18941.2 

982 19250 
985 19613 0 6 

98904 1999407 
99004 20183 07 
989 03 2044506 

981 2058906 
99208 2070404 
99107 2096906 
99409 2126508 
995 06 2147301 

1001.6 

Manning's n val ues 
Sta n val Sta 

1690308 0043 18817 01 

RS: 205 o 94 

num= 96 
Elev Sta 
1000 16920 0 9 

99807 1708209 
99602 17426 

994 1775407 
99302 18041 08 
987 03 1830205 
984 01 1856505 
994 01 1875605 
994o2 1900401 
981.9 19337 0 5 
984o8 1970306 
989 01 2008206 
994o3 20237 
98605 2050702 

984 20612 
994 04 20767 
993 o5 21038 09 
99407 21288 08 
995 01 21527 07 

num= 
n val 

0033 

4 
Sta 

20767 

Elev sta 
100106 1697205 

996 0 3 17151. 6 
99604 1750802 
991.9 17830 03 
99301 18116 07 
98607 1836205 
98504 18614 09 
99407 18817 01 

991 1905305 
981 05 19354 09 
985 04 19775 09 
988 o9 2010606 
990 07 2026202 
982 05 20519 09 
98906 20643 
996 o6 2087109 
995 04 21103 

994 213090 9 
99408 21551 

n val sta 
0032 2093808 

Bank Sta: Left Right 
1881701 20767 

Lengths: Left channel 
505 506 0 69 

Rig ht 
510 

Ineffective Flow num= 
Sta L Sta R Elev 
21215 21683 999 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 205 084 
Station Elevation Data 

sta Elev Sta 
1715407 99905 17167 06 
1739504 99808 1744508 
17572 0 5 99703 1761204 

17775 99306 1784208 
1802904 98901 1804203 
1824201 986 04 18267 07 
1848706 98703 1851902 
1861103 981.7 18624 0 5 
1886805 98208 18970 03 
1924402 98601 1926206 
1960604 989 o5 1966407 
1996505 98904 2002807 
2019907 984 08 20287 06 
20481.4 989 o8 20508 

1 
Permanent 

F 

RS: 205 084 

num= 96 
Elev Sta 

99803 1717307 
99806 1748203 
996 05 1764403 
992 0 3 1786202 
990 01 1808503 
987 09 18304 08 
980 03 1857504 
979 05 18698 01 
982 09 19086 06 
985 08 19339 03 
990 04 1973404 
988 02 20132 0 7 
984 02 20364 03 
99407 2053507 

Elev Sta 
999 17242 07 

99702 1753401 
99307 1771904 
987o5 1795809 
986 05 18121.7 
988 06 18343 06 
985 03 18594 01 
97906 18782 08 
98403 19137 0 9 
985o7 1942002 

992 19762 04 
98403 20147 05 
98203 20417 07 

996 20575 03 
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coeff Contr 0 
01 

Elev Sta 
1001. 2 1697 5 0 5 

996 03 17234 
99602 17592 03 
991.2 17928 
993 03 18216 04 
98609 1837608 
98702 1862905 
995 06 1886908 
981.9 1912304 
98202 1944806 
98905 1983101 
989 01 2011102 
99104 20291 07 
98209 2052002 
99101 20662 01 
997 o4 20903 02 
995 09 21150 03 
99505 2138506 
998 0 8 21641. 3 

n val 
0037 

coeff Contr 0 
01 

Elev Sta 
999 03 17319 02 
997 o5 1754403 
994 02 17735 0 7 
987 06 1796905 
984 06 18194 04 
98803 18423 05 
984 03 18599 02 
980 06 18852 02 

986 1916105 
986 01 19521.7 
991.1 1987606 
983 05 20176 
981.2 20446 0 2 
996 04 20613 09 

99407 
99909 

Expan o 
0 3 

Elev 
1000 03 

996 03 
996 03 
99304 
993 04 
98501 
98804 
993o4 
981.8 

985 
99002 
988 o5 
98903 
982 01 
99209 
99609 
99309 
99509 
99901 

Expano 
03 

Elev 
99903 
997 01 
99306 
989 04 

985 
98709 

983 
980 04 
987 05 
987 03 
99008 

983 
981. 5 
995 02 



20691 . 5 994 . 7 20737. 2 994 . 6 20809.8 
Pre - Project . rep 

995 . 7 20816 . 4 996 20875 995.1 
20909.1 992.8 20953 . 5 994.7 21021.3 995 . 7 21074 . 7 995 . 5 21087.2 993.8 
21126.7 992 . 2 21139 . 8 993. 2 21222 . 1 993 . 7 212 81.4 994 . 3 21334.2 993 
21367.3 994.1 21398 . 1 992 .4 21450 . 5 994.8 21460 991.6 21508 . 8 993 . 1 
21563 . 2 993 . 7 21607.4 993 . 3 21622.3 993 . 7 21634.1 995 . 7 21671.2 996.7 

21696 999 . 5 

Manning's n val ues num= 5 
Sta n val sta n val Sta n val Sta n val Sta n val 

17154 . 7 .043 18487.6 .043 18575.4 .032 20535.7 .032 20875 .037 

Bank Sta: Left Right Lengths : Left channel Right Coeff contr . Expan . 
18487 . 6 20535 .7 495 496 480 . 1 . 3 

Ineffective Flow num= 1 
Sta L Sta R Elev Pe rmanent 
21450 21696 999 F 

CROSS SECTION 

RIVER : 1 
REACH : 1 RS: 205.75 

INPUT 
Description: 205.75 
Station Elevation Data num= 96 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
17305.3 998 . 9 17323 . 7 996 . 7 17395.5 996 . 8 17486 . 9 996 . 4 17509.8 996.4 
17581.1 996 . 2 17666.5 995 . 9 17680 . 3 996 17753 .1 996 . 5 17853 . 4 996.5 
17864 . 9 996 . 5 17966.3 996 18048 994.8 18136.2 989 . 8 18199 . 9 985 . 9 
18204.5 985 . 7 18238.3 975.2 18303 975.1 18340.9 977 . 7 18362 . 6 983.3 
18414.2 984 . 2 18425 . 5 978.9 18465 . 2 978 . 9 18482 983 . 4 18487.5 980.6 
18502.7 981.5 18551.9 977 . 5 18634.1 978 . 7 18705 . 8 979 . 9 18783.7 983.6 
18852.2 983 . 7 18938.1 983 . 3 19031. 5 983 . 4 19132.6 984 . 5 19156 984.8 
19231.1 986.4 19292 . 3 989.2 19362.3 991 . 3 19410 . 6 989 . 7 19510.1 990 . 4 

19547 990.4 19564.3 991.1 19608 . 3 991.1 19685.9 990 . 7 19759.4 989 . 7 
19806.7 989.9 19819 . 8 990 . 5 19830.2 990.2 19906.7 988 . 4 19984.6 988 . 8 
20051.4 988 .1 20065.4 987.5 20101.2 975.7 20131.5 973 . 9 20148 . 4 974.7 
20183 . 3 981 20265.9 982.2 20296 .1 983.6 20320 . 1 985 . 5 20338.8 985.9 
20373 . 3 988 . 6 20450.3 990 20500.5 990 . 7 20583.6 992.4 20674 . 8 995.6 
20691 .1 996.1 20754.7 995.2 20833 . 9 994.8 20900 . 7 994 . 8 20927.8 993 . 3 
20929.3 994 . 1 20943 . 9 991 . 9 20951.5 991.7 20989 994 21037 . 1 991.6 
21060 . 1 993.2 21120.9 992.7 21131.3 991. 3 21198 . 6 991.5 21306.4 993 . 9 

21377 994.4 21386 .2 994 . 7 21449 . 8 995 21502.3 995.3 21567 . 5 995.7 
21648 . 1 996 . 3 21682 996 . 5 21789 996.8 21807.7 996 . 8 21902.8 997.4 

21921 997.6 22001 997.7 22076.6 997.7 22142.9 997 . 7 22143.7 999 
22145 998.9 

Manning's n val ues num= 4 
sta n val Sta n val sta n val Sta n val 

17305.3 .043 18048 .043 20583.6 .043 21131.3 .025 

Bank Sta: Left Right Lengths: Left channel Right coeff contr. Expan . 
18048 20450.3 825 642 490 . 1 . 3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
21400 22145 999 F 

CROSS SECTION 

RIVER: 1 
REACH : 1 RS: 205.62 

INPUT 
De s cription: 205 . 62 
station Elevation Data num= 96 

Sta El ev Sta Elev Sta Elev Sta Elev Sta El ev 
16987.1 998 . 1 17010.8 998 17131 997.7 17220 . 3 997.9 17312 . 3 997.2 
17337 . 5 997.1 17349 . 7 993 . 8 17415 . 9 993 . 4 17452 .1 994 . 5 17456 993 . 6 
17462 . 6 995 . 4 17470.7 993 . 9 17481.8 995 . 3 17536 . 8 995 . 9 17541.4 995 
17548.6 996 . 6 17570 . 5 992 . 9 17606.9 994 . 3 17705.6 994.3 17778 . 6 994 
17854 . 3 993 . 6 17935 . 8 992 . 6 18000 . 5 991.8 18066 . 9 989 .1 18154 . 7 990.1 
18182.6 989.5 18216 991.5 18272.9 988.7 18345 . 5 987 18362.3 985.3 
18364.3 986 . 4 18412. 4 980 . 4 18471.7 977 . 8 18582 . 6 976 . 6 18682 . 4 977.6 
18758 . 9 978.6 18831 . 8 982 18915 981.6 18928.4 981.8 18994 . 8 981.7 
19088 . 8 983.1 19188 . 8 983.9 19260.2 983 . 8 19272.1 983 . 6 19307 . 3 987 . 6 
19315 . 9 987.5 19391.2 986. 5 19461.1 986 . 8 19526.5 987.3 19591.7 987. 7 
19623 . 7 987.9 19690.2 986.9 19701.7 986 . 9 19732.4 983 . 9 19808.3 985 . 5 
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• 

19928.6 988.8 19968.4 
20204.9 979.7 20242.3 
20409.9 988 . 4 20450 . 1 
20605 . 7 986.7 20698.9 

20847 991.9 20932 . 4 
21286.6 992.7 21318.6 
21668.5 995 21758.9 
22043 . 7 997.1 22107 . 3 
22288 . 5 999 .4 

Mann ing's n values 
sta n val Sta 

16987.1 .025 17481.8 
20847 .025 

Bank Sta : Left Rig ht 
18216 20450 . 1 

Ineffective Flow num= 
Sta L Sta R Elev 

16987 . 1 17548 . 6 999.4 
21480 22288.5 999 . 4 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Descript i on: 205.52 
Stati on Elevati on Data 

sta Elev sta 
17458 . 9 998 . 2 17496 . 2 
17605.2 993.8 17611 . 5 
17665.3 993 17698.1 
17731. 8 991. 3 17820 . 7 
18115 . 3 988.8 18176 . 3 
18458.3 990.2 18560.9 

18778 976.8 18843.9 
19149 . 6 982 . 2 19216 . 6 
19513 . 6 979 . 7 19597 . 1 
19791.5 982 . 7 19851 . 9 
20126 . 6 978. 1 20161.7 
20375 .9 986 . 4 20411 .3 
20567 . 5 986. 1 20573.3 
20656.5 990. 1 20672.2 
20769.2 978 . 7 20789 . 2 
21007 . 2 990 . 9 21024 . 7 
21236.4 992 21330.9 
21722 . 2 993.8 21801 
22175.4 995. 9 22246. 4 

22400 997 .5 

Man ni ng ' s n values 
sta n val Sta 

17458.9 . 043 18591. 6 

Bank Sta: Left Ri gh t 
18591.6 20611 . 5 

Ineffect ive Fl ow num= 
Sta L Sta R El ev 

17458 . 9 17650 998 . 2 
21400 22400 998 . 2 

CROSS SECTION 

RIVER : 1 
REAC H: 1 

INPUT 
Desc ription : 205 . 43 
station El evation Da t a 

sta El ev sta 
17577.6 999 17651. 4 
17756 . 2 993 17761. 9 

17842 993.6 17850 . 1 
18015 . 5 989.2 18089 
18417.8 988 . 9 18513 . 1 

Pre-Project.rep 
987.6 20009 . 8 976 20075.5 
978 .4 20253.8 980.5 20285.7 
989.3 20468 . 3 987 20504.3 
989 . 9 20708.2 990.1 20715 . 6 

991 21003.2 991.1 21102.3 
992 . 9 21388 993 . 6 21473.6 
995.6 21817 996.1 21920 . 7 
997 .1 22215.9 997.1 22261 

num= 6 
n val sta n val Sta 

.043 18216 .043 18471.7 

Le ngths : Left Cha nnel Right 
510 560 523 

2 
Permanent 

F 
F 

RS : 205.52 

num= 
Elev 

96 
s t a 

998 .1 17528.6 
994 .9 17615 . 9 
994.2 17701. 5 
991 .9 17894 
990 .1 18241. 5 
990 . 7 18591 . 6 
975 . 9 18919.8 
981.8 19294.8 
981.3 19627.4 
983.6 19974 . 7 
976 . 5 20215 .1 
986 . 8 20436 . 2 

986 20590.7 
990.7 20688 . 3 
977 . 6 20827 . 6 
991 . 2 21032 .1 
992 .2 21420 . 6 
994 . 3 21909.2 
996 . 2 22303.2 

num= 5 
n val St a 

.043 18628 . 8 

Elev sta 
993 . 9 17537 
993.3 17622.8 
993.5 17707 . 3 
991.4 17966.9 

990 18289.2 
991.1 18628 . 8 
976 . 6 19003.3 
981 . 6 19381.8 
982 . 2 19649.8 
981.4 20083 . 4 
976.5 20237.4 
983 . 2 20454 . 8 
989 . 7 20611 . 5 
988 . 5 20695 .2 
986.2 20844 . 7 
992.9 21046.7 
992 . 8 21530.8 
994 . 5 22026.9 
996.7 22383 

n val St a 
.032 20611.5 

Lengths : Left channel Right 
430 470 400 

2 
Permanent 

F 
F 

RS : 205.43 

num= 96 
El ev St a Elev sta 
999 17676.6 993 . 3 17745 . 1 

994.1 17779 .1 992.9 17827 . 8 
995. 1 17856 . 3 994.6 17874 .1 
988 . 6 18171. 5 988.1 18272 
989 . 6 1855 5. 5 988.8 18590.9 
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976.6 20117.2 
981 20339 . 5 

986.9 20542.3 
995 20780 . 9 

991.6 21194 . 4 
994 . 3 21596.5 
996.9 21963.3 
998 .1 22277 . 9 

n val sta 
.032 20715.6 

coeff contr. 
.1 

El ev sta 
994 17538.2 
995 17635 .1 

995 . 3 17718 . 9 
990 . 6 18049 . 9 
989.7 18376.9 
988.9 18702 . 3 
977.9 19078 
980 .6 19438 . 9 
981 . 4 19768 . 3 
978.3 20118 
983 . 2 20307.8 
985.7 20472.6 
992 . 8 20623 . 9 
989 .1 20701.5 
988. 1 20936 . 4 
990.6 21139. 1 
993.2 21637 . 9 
995 . 2 22127 . 5 
996 .1 22389.5 

n val St a 
.032 21032 . 1 

coeff contr . 
.1 

El ev Sta 
993 . 5 17753 . 8 
993.4 17837 
989.8 17945 . 8 

989 1834 5.2 
983 .9 18653.7 

979 
984 . 7 

986 
994 . 9 

992 
994 . 7 
997.1 
997 . 6 

n val 
.032 

Expan . 
.3 

El ev 
993.3 
992.9 

995 
988.1 
989 . 8 
978.1 

982 
979 . 8 
982 . 9 
977 . 6 
986 .1 
986 . 8 
992 . 6 
986 . 9 
989.8 
991.6 
993 . 3 
995 . 8 
996 .1 

n val 
. 025 

Expan . 
.3 

El ev 
994.9 
994.7 
990.5 
989 . 6 
980 . 2 



Pre -Project. rep 
18675.6 981.9 18718. 1 992.1 18755 996.218831.5 994 18917 . 5 994.6 

18981 993 . 6 18995 . 7 991.7 19013 . 2 983 . 5 19029.3 979 . 6 19078 977.3 
19159.1 977 .1 19235 . 8 977 19329 .8 976 . 7 19401. 3 976 .1 19408.1 977.1 
19408.2 976.1 19472.5 977.8 19481.8 976.1 19482 . 8 979.9 19504.5 976 . 3 
19572 . 1 976.7 19685.1 976.7 19752 976 . 5 19776.2 976 . 6 19871.8 985.4 
19922 . 1 984.5 19948 . 6 982 . 8 19969.8 979 19994.4 976.5 20009 .7 976.5 
20115.4 976.5 20173.1 982 20198 . 5 982 .2 20281.7 985 .3 20371.1 985.5 
20444.6 985.5 20542 . 7 985 . 9 20552 . 8 986 20628.8 985.9 20672.4 986 . 4 
20739.7 988.8 20745 . 5 988.9 20770.4 996.3 20821.2 987 . 3 20830 . 8 986 . 4 
20857.3 988.8 20888.7 988.5 20910.3 984 20959.4 986.1 21024 983.6 
21078.8 987 .2 21088 . 9 990.3 21171.4 991. 7 21190. 4 992.1 21193 . 4 991.5 
21282 . 9 992 21368 992.7 21454.5 993.1 21528 .9 993.3 21613.1 993 . 6 
21695.1 993.6 21768.9 993 . 9 21849.3 994.3 21923.6 994 . 4 21927 . 2 994 . 4 
21997.3 994.6 22016.9 994.6 22089.4 994.6 22155 995.4 22231 . 3 997.7 

22285 998 . 6 

Manning ' s n values num= 5 
Sta n val sta n val Sta n val sta n val Sta n val 

17577.6 .043 18917 . 5 .043 18981 . 032 20770.4 .032 21088.9 . 025 

Bank Sta: Left Rig ht Lengths : Left channe l Right Coeff contr. Expan. 
18917.5 20770 . 4 175 171 . 89 125 .1 .3 

Ineffective Fl ow num= 2 
Sta L Sta R Elev Permanent 

17577.6 17800 999 F 
21400 22285 999 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 205.4 

INPUT 
Description: 205.4 
Station Elevation Data num= 97 

Sta El ev Sta Elev Sta Elev Sta Elev St a El ev 
17511.1 996 . 9 17519.9 996.9 17605 . 2 997 .3 17609 997.3 17712 . 9 997 . 8 
17756 .7 992 .2 17854 . 3 993 .8 17914.6 991.3 17916.5 991.2 17968 . 9 990.2 

18031 989.2 18084 . 1 988 .8 18154.5 988.3 18213 . 4 988.3 18281. 7 988.2 
18304.7 988 . 2 18362.5 988.2 18388.7 988 . 6 18461 . 3 988.1 18529.4 988.4 
18564.6 988.5 18633 . 4 988.7 18712 .8 988.5 18774.2 988.2 18787.4 988.1 
18843.8 987 .9 18915 . 9 985 . 1 18943 . 3 984 . 3 19013.3 982.5 19020982.2985 
19079.8 980.5 19133 979.1 19154 . 8 978.5 19196 . 1 978.7 19231 . 1 977.1 
19260 .1 977.219291 .7 976.5 19304 .1 976 . 8 19364 .1 975 . 5 19377 . 1 975.5 

19436 975.7 19498 .9 975.9 19564 975.7 19635.3 976 . 2 19694.9 976 . 3 
19718 . 4 976.2 19774 . 1 976.1 19840.5 976 19902.9 976 19988 . 4 976 
20047.6 976.1 20060.4 976 . 2 20120 .1 976.4 20173 . 6 976 . 9 20230.4 977.5 
20290.1 977.8 20348.4 979 20391.6 980 .6 20448.9 982.1 20522.8 983.7 
20592.3 985 . 3 20647.3 986.7 20692.4 987 . 2 20767.8 987.4 20829.1 987.4 
20894.3 987.9 20922. 5 988.1 20978.2 988.9 21055.7 989.4 21057 . 2 989 . 4 

21142 989.4 21212 990.9 21270.2 991 21321.8 991.1 21338.9 991.2 
21394.1 991.7 21407.6 991.9 21469.8 992.7 21547.3 993 . 5 21598.6 992 . 6 
21619.5 993 . 7 21690.3 993 .7 21721.2 993.7 21811.7 993 . 8 21872.4 994.2 
21923 . 6 995 . 3 21941 995 . 5 22005.1 996.1 22017 996 . 2 22078 . 7 996.7 
22181.1 997.7 22194 . 2 997 . 8 22249.3 998.6 22318.8 999 22386 . 3 999.2 
22404 . 4 998.5 22455.6 999.3 

Manning's n values num= 4 
Sta n val Sta n val sta n val Sta n val 

17511 . 1 .043 18843.8 .043 19079.8 . 032 20767.8 .032 

Bank Sta: Left Right Lengths: Left channel Right coeff Contr . Expan . 
19020 20767.8 305 315 370 .1 . 3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

17511.1 17800 999 . 3 F 
21450 22455.6 999 . 3 F 

Blocked obstructions num= 1 
Sta L Sta R Elev 

17511.1 19020 988 

CROSS SECTION 

RIVER : 1 
REACH: 1 RS : 205 . 34 

INPUT 
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• Description : 205 . 34 - FEMA Cross section M 
Pre-Project. rep 

Station Elevation Data num= 268 
s ta Elev sta Elev sta Elev sta Elev Sta Elev 

13687.27 990.713918.08 990 . 6813941.26 990.714074 . 31 990.7414097.95 990 . 77 
14379 . 8 991.214502.02 991.2714504.17 991.3214654 . 78 991. 4514667. 42 991.12 

14692.66 99314709 . 75 992 . 96 14715 . 8 991 .19 14721 993.2814723 .16 993 .14 
14738 . 13 990.914750.87 991.8914755.59 992.514795 . 12 991. 614806. 2 3 991 .16 
14847 .09 991.615017. 82 991 . 6715028 . 83 991.05 15074 . 2 990 . 915389.93 990 . 38 
15426 . 63 990.415457 . 08 991.7615497 . 69 991.9115548.79 991.7415599.83 990.06 
15624 . 82 992.515632.81 992.1815645 . 65 991.2715655 . 09 992 . 7415660 .02 991.59 

15665.1 993 . 615682.98 994 . 8415701.37 993 . 3215707.96 993 . 3215720 . 14 993.51 
15863.53 993.415962 . 36 993.7816143.17 993. 716302.48 993 . 5316434 . 69 994 
16540.11 994.5 16630.9 994.0316710 . 83 993.4216732 .11 994.2916741.14 994 . 53 
16755 . 65 994.816763.06 993 . 9916780.42 993. 7616789.57 993 . 416811.41 992.38 
16945.01 992 . 917037 . 42 993.3817118 . 17 992.917138.04 992.7817279 . 36 992.27 
17420.37 992 .117527 . 98 992 . 75 17560 .1 992. 78 17728 . 5 991. 3317729. 54 991.26 
17753 .81 988 . 517789.02 988.817833.72 989.117845 . 57 991.951785 3. 64 990 . 8 
17860.73 99217869 . 58 99217881.45 991.8417895 . 69 992 . 1317897.64 994 .57 
17904 . 21 994.517909 . 94 991.8217920 . 11 988 . 7917940 . 57 989.6117986 . 35 989 . 54 
18002 .56 989. 718065 . 95 989 . 1618080 .07 988 . 8318116 . 41 988 . 3818122.12 987.76 
18187 . 93 987 . 418195 . 48 987.3618246.02 987.5818264.37 987.6418314 . 54 986 .65 
18327.91 986 . 818350 . 36 988 . 1118365.79 988.5818392 . 98 988.6518415 . 65 990 . 57 

18418 99118432.37 990.8218481 . 36 991.38 18548 . 7 990 . 7218596 . 12 990.95 
18645 . 9 99518660.36 994.9818676 . 98 995 .0618724.18 991.4718772 . 07 990 . 61 

18787.28 990.318822.48 988.85 18833.8 988 . 7918853.31 988 . 4818883 . 89 988 . 52 
18895 . 6 987 . 7 18912 . 2 992 .1218970 . 58 990 . 1619022. 37 991.3519035 . 55 989 .07 

19043 . 96 988 . 619066 . 14 988.56 19076.9 991.3319096.79 993.0719099.41 993 .11 
19116 . 55 988 . 419170.12 987.719232.28 987 .219252.59 986.66 19258 . 9 986.61 
19276 . 73 986.119284.34 985.9919293 . 57 985.3919297.05 984.9419318 . 57 978 . 71 

19328.6 976 . 919337 . 34 97619422.11 976.1819470.05 976.22 19524 . 9 976 . 33 
19562 . 89 976.719632 . 66 976.0919705.72 976.4319754.05 976 . 6319843.53 976 .95 
19853.47 97719865 . 48 976.519880.46 976.3619890.89 975 . 8119912 . 96 977 .83 

19933 . 5 976.919947.42 976.619979 . 26 976 . 26 20010 . 7 976.0820051.63 975 . 84 
20062.33 975.720073.85 975. 5720119 . 54 976 . 87 20199.2 978.2920212.26 978 .81 
20258.32 980.920264.39 980 . 66 20329 . 9 980 . 6420332 . 62 980 . 4120369.18 979.74 

20375 980.1 20380 . 1 980.6320381 . 06 981.0320388.75 983.0320395.38 983 . 51 
20436.76 985 . 120502 . 38 985.6120525 . 59 985.520561.61 985.7420587 . 94 985.95 
20626 . 14 985.820644 . 89 985 . 7420678 . 28 985 . 5520707 . 29 986.1820742 . 96 987 
20746 . 96 986.620752 . 64 985 . 5420762 . 54 985 .0520787.99 983 . 0120822 . 69 985 . 52 
20836.01 987.120844 . 69 986.9620890.92 987.1920931 .14 987 . 6220978.97 988 . 36 
21006 . 5 988 . 721057 . 23 989.3821083 . 41 989 . 721100.77 990 . 25 21161.6 990 .89 

21172.71 99121247 .07 990.97 21252.7 990 . 9921266.22 990.7621277 . 98 990 . 73 
21290.76 992.8 21299 991.1421333 . 63 991.1321435.22 991.221524.43 991 . 65 
21554.31 991 . 6 21567.7 991.7221625.82 992 . 321657.32 992 . 4221684.03 992 . 58 
21782 . 19 993 . 421851.31 993.7221863 . 14 993 . 921872 . 38 994.1621891 . 44 994 . 52 
21949.81 994 . 621975 . 44 994.9221995 . 48 994.9122007.76 995.2522037 . 54 996 .24 
22051.44 996 . 622075.07 997.6322125.13 998. 6122139. 54 998.9522159.57 998.78 
22179 . 58 998.822264.13 998 . 322280 . 55 998.0322353.16 997.9122369 . 37 997.91 
22404.01 99822463 . 45 998 . 2722491.06 998.822531 . 57 998 . 5222560.64 998.76 
22593 . 64 998 . 8 22617 . 2 999.0722646.25 999.1222676 . 56 998 . 9422686.88 999 .19 
22731 . 76 1000 . 522770 . 23 1000.7922779.44 1001.3422789.67 1000 . 9722824 . 65 1001.12 
22886.17 1001 . 722901 .04 1001.6722978 .01 1002.0623003 . 78 1002.23 23080.5 1002 . 51 
23154 . 45 1002.823270 . 34 1003.4323291 . 75 1003.5623364 . 66 1004.1223410 . 89 1004.31 
23481.28 1004 . 623504 . 95 1004 . 7623548 . 34 1004 . 8523582 . 71 1004 . 8423645.08 1005. OS 

23678 .1 1005.223738 . 97 1005 . 23 23762.47 1005 . 11 23813.7 1005.1223872 . 53 1005 .28 
23908 . 97 1005 . 423920.45 1005.5423934.72 1004.9423951.14 1004.4623976 . 71 1005 . 57 
23998. 12 1003 . 624004 .04 1002 . 9424049 . 64 1002 .74 

Manning' s n values num= 3 
Sta n val Sta n val Sta n val 

13687 . 27 . 04318481.36 .04320931.14 . 025 

Bank Sta: Left Right Lengths : Left channel Right Coeff contr . Expan . 
19284 . 3420742.96 485 492 450 . 1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

13687. 27 17900 1000 F 
2140024049 . 64 1000 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS : 205 . 25 

INPUT 
Description : 205.25 

• Station El evation Data num= 96 
sta Elev sta Elev Sta Elev sta Elev sta Elev 
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16580 . 4 
16845 . 8 
17289.2 
17808.9 
17933.2 
18108.7 
18329 . 2 
18583.8 
18807.1 

19101 
19242.4 

19563 
19815 . 7 
20121 . 8 
20404.8 
20552.9 
20738.9 
21014.3 
21347.9 
21499 . 5 

994 16657 . 1 
992.8 16892.9 
992 . 5 17431.5 
991.8 17842 . 7 
992 . 4 17964 . 3 
990 . 1 18179 
987.8 18392.2 

989 18614 . 2 
990 18886.3 

990 . 2 19156 . 3 
982 19306.5 

981.8 19581.1 
975 . 6 19878 .1 
975 . 7 20160.5 
975.5 20471.4 
975.9 20584.6 
981. 7 20741. 5 
990.6 21121. 3 
993.8 21358 . 2 
993 . 3 

Manning's n val ues 
Sta n val Sta 

16580.4 .025 18108 . 7 

Bank Sta : Left Right 
19671 . 9 20782 . 3 

Ineffective Fl ow num= 
Sta L St a R Elev 

16580 . 4 17950 995 . 7 
21347.9 21499 . 5 995.7 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 205 . 15 
Station El evation Data 

Sta El ev Sta 
18001 . 2 994 18008 . 5 
18061.5 992.1 18077 . 6 

18243 988.8 18269 . 7 
18415 . 6 990.6 18438 . 3 
18625.4 991.9 18687 . 7 

18810 991 . 2 18866.4 
19018.9 989.8 19055 . 8 
19228.5 988 . 7 19285 . 2 
19394.2 985.9 19440 . 1 
19532.2 982.8 19587 . 2 
19705.1 983.1 19747 . 1 
19827 . 6 974.7 19829.5 
19908 . 4 980 19918.9 
20054 . 3 983 . 8 20064 . 2 
20196.8 978 . 1 20246 . 3 
20371.6 975.7 20436 . 2 
20691.5 977 . 2 20705.2 
20896.6 989 . 6 20910 . 7 

21107 991.7 21127 . 2 
21293 996.4 

Man ni ng ' s n val ues 
Sta n val Sta 

18001.2 .025 18146 . 4 

Bank Sta: Left Right 
19787 . 1 20746.3 

I neffective Fl ow num= 
Sta L Sta R El ev 

18001 . 2 18061 . 5 995 
21293 21293 996 . 4 

CROSS SECTION 

RI VER: 1 
REACH: 1 

994 16708.3 
992.2 16971.6 
991 . 8 17455 . 8 
989.1 17907.9 
990.4 17989 . 2 
988 . 3 18216 . 3 
987.8 18457. 1 
989 . 1 18647 . 4 
989.2 18946 . 4 
989 . 9 19179.1 
983.4 19368 . 3 
985 . 9 19632 . 5 
976 . 2 19957 
973 . 8 20242 
978 . 3 20486 .8 
974 . 1 20632.4 
980.7 20782.3 
991.6 21201.7 
992.2 21370 . 3 

num= 4 
n val s t a 

. 037 19671.9 

Pre-Project . rep 
993 . 9 16776.5 993 . 6 16819 . 1 
992.3 17154 . 1 993.1 17172 . 8 
991.6 17644.6 992.5 17718 . 9 
989 . 9 17920.6 992.1 17926 . 4 
990 . 3 17999 . 1 987.6 18061 

987 18244.2 987 : 5 18311 . 6 
988 . 6 18493 . 2 989.2 18509 . 7 

988 18708 . 8 987 . 6 18775 . 5 
989 18990.4 988 . 1 19012.5 

987 . 1 19186.7 985.4 19228.7 
983.9 19442 . 9 983.5 19503.3 
986.1 19671.9 987.3 19726.2 
975.9 20042 975 . 5 20112 . 8 
973.4 20260 . 5 974.6 20329 . 5 
979 . 5 20522 . 9 977.9 20526 
973.9 20697 975 . 7 20712 
986.4 20848. 1 987.4 20923 . 8 
992. 1 21283.6 992 . 1 21338 . 5 
995.6 21409 . 5 995.7 21424 

n val Sta 
. 037 20782 . 3 

n val 
. 025 

Lengths: Left cha nnel Right 
485 

Coeff Contr. 
. 1 505 506 

2 
Permanent 

F 
f' 

RS: 205 . 15 

num= 96 
El ev St a 

992.8 18015.6 
991 . 6 18146 . 4 
988.5 18292 . 3 
991 . 1 18547 . 3 
991.3 18696 . 2 

991 18894 . 1 
989.7 19109 . 2 
989.2 19335 . 5 
984 . 4 19443 . 6 
983.3 19612.4 
983 . 7 19787 . 1 
974 . 2 19853 
982 . 2 19934 
983.5 20106.6 
976.6 20250 . 4 

974 20495 
979.5 20746.3 
990 . 1 20968.3 
991. 3 21170 . 3 

num= 4 
n val Sta 

.037 19787 . 1 

Elev Sta 
994 . 9 18038 . 3 
988.8 18170 . 1 
988 . 8 18341.7 

991 18558 . 8 
991.3 18745 . 4 
991.2 18920 . 9 
989 . 4 19141 . 8 
988.1 19346 . 3 
984.3 19490 
983 . 6 19619.1 
984 . 9 19805 . 2 
974 . 2 19880 . 4 
984 . 3 19978 . 1 

982 20110.7 
976 . 4 20298.9 
974.1 20608 . 2 
987.3 20793 .1 
990.3 20999 
994 . 1 21206 . 9 

n val Sta 
. 037 20746 . 3 

Le ngths: Left channe l Rig ht 
495 495.39 495 

2 
Permanent 

F 
F 

RS : 205 . 06 
Page 74 

El ev Sta 
990 . 9 18047.4 
988 . 9 18200.6 
989.8 18374.9 
991 . 1 18618 . 4 
991.4 18794.1 
990.7 18973.2 
988 . 8 19181 . 8 
987.8 19386.8 
983 . 7 19506 . 7 
984 . 1 19660.7 
976.8 19822 . 3 
973.6 19881.2 
984 . 9 20006.4 
981 . 8 20166 . 7 
975 . 4 20340 . 8 
975 . 2 20651 
987 . 9 20838 
990.6 21039 . 8 
995.7 21258.6 

n val 
.025 

coeff contr. 
.1 

994.5 
993 . 1 
992.3 
990 . 6 
989 .2 
987.2 
988 . 5 
989 . 5 
989 . 2 
983.3 
984.6 
975.8 
975 . 3 

975 
975 . 8 
975 . 7 
989 . 9 
993 . 1 
994 . 5 

Expan. 
. 3 

Elev 
991 . 8 
988 . 3 
990 . 2 
991 . 8 
991.1 
990.3 
988 . 8 
986.1 
983 . 8 
983 . 9 
973.4 
973.1 
984 . 1 

979 
975 . 5 
975 . 7 
988.7 
990 . 8 
996.3 

Expan . 
. 3 



• 

• 

INPUT 
Description: 205.06 
Station Elevation Data 

sta 
17971 

18143.2 
18295.2 
18478.4 
18694.6 

18844 
18974 . 6 
19038 . 3 
19136.4 
19226.3 
19380.3 
19538.9 
19771.5 
19904.2 
20053.2 
20155.4 
20275.4 
20425.5 
20671.9 
20905.3 
21101.6 
21336.3 
21512.4 
21532.1 
21602.5 
21826.9 

Elev Sta 
990.9 18065.3 
991. 5 18167.1 

989 18314.3 
994.2 18515 
996.3 18716.8 
996.4 18879.8 
992 . 4 18989 
998 . 5 19071.8 
990.2 19142 . 8 
988.3 19230.3 
987.3 19388.1 
988.7 19598 . 7 
986 . 5 19803 . 6 
973.1 19931. 3 
971.3 20073 . 5 
983.6 20196 

981 20301. 5 
974.6 20470.1 

974 20850.2 
990.8 20927.2 
993.3 21146 
994 . 9 21378 . 2 
994 . 7 21514.5 
994 . 6 21537.4 
996 . 4 21628.8 
996 . 1 21895.5 

Manning's n values 
sta n val Sta 

17971 . 037 19026.5 

sank Sta: Left Right 
19669 . 4 20905.3 

Ineffective Flow num= 
Sta L Sta R Elev 
17971 18080 998.5 

21997.9 21997.9 998.5 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 204.97 

Left channel Bank Station 
station Elevation Data 

Sta 
16000 

16597.7 
17169.3 
17483.4 
17924.8 
18008.6 
18216.4 
18523.7 
18697.7 
18888.3 
19093.5 
19418 . 6 
19945.9 
20225.8 

20568 
20999.4 
21265 . 2 

21496 

Elev sta 
993.3 16025.7 
992.1 16613 . 7 
991.7 17232.9 
990.2 17700.5 
989.2 17933.3 
988.7 18105.1 
989.2 18243.6 
988.6 18573 . 9 
984 . 3 18729.6 
985.4 18917 
986.8 19152 . 6 

978 19438.3 
981.9 20008 . 7 
978.1 20300 . 7 
974.8 20659 . 1 
990.2 21056.8 

993 21340 . 5 
993.1 

Manning's n values 
Sta n val Sta 

16000 . 025 18301.9 

sank Sta: Left Right 

Pre-Project. rep 

num= 129 
Elev Sta 

988.6 18104 . 6 
990 . 4 18222.4 
988.5 18358 . 9 

994 18541.2 
994.1 18733 

994 18912.8 
991.8 18996.9 
995.8 19078.5 
992.6 19151.6 
986.5 19252.3 
987.3 19434.5 
988.7 19648.7 
986 . 4 19827.5 
971. 2 19981. 6 
976.1 20120.4 
987 . 3 20208 . 9 
975.4 20306.9 
974 . 5 20497 . 9 

976 20856.8 
991.2 20971.3 
993.7 21204 . 6 

995 21414 . 7 
995.9 21516.2 
995 . 2 21546 
996. 3 21672. 8 
996. 5 21951.4 

num= 4 
n val Sta 

.037 19669.4 

Elev Sta 
990 . 418115 . 6 
988.9 18239 
987.5 18410 . 5 
993 . 6 18567.7 
990.9 18773.1 
991.3 18929.6 
990.8 19026.5 
994.1 19097.2 
994.3 19202.7 
985.8 19287.1 
987.8 19445 . 1 

990 19669 . 4 
985.6 19841.3 
971.1 19982.8 
976.2 20137 . 3 
986.1 20221 . 7 
975.1 20315 . 2 
974.4 20563.5 
977.9 20880.3 

992 21020.6 
993 . 9 21256.1 
995 . 2 21457.8 
996.3 21518.9 

995 21560.5 
996 . 3 21709.9 
996.6 21997.9 

n val sta 
.037 20905.3 

Lengths: Left Channel Right 
530 505 505 

2 
Permanent 

F 
F 

RS: 204.97 

Interpolated 
num= 86 

Elev Sta Elev sta 
992 . 1 16060.7 991.7 16273.1 

992 16818.7 992 16912.8 
991 . 8 17259 . 7 989 17316.4 
989 . 9 17786.2 989.2 17832.4 
990 . 5 17979.7 992.1 17985.3 
987.6 18137.2 986.9 18189.2 
989 . 2 18301.9 989 18377.5 

986 18643 986 . 6 18672 
988.3 18807.2 987.9 18833 
987.8 18955.4 987.9 18987.3 
983.5 19285.8 983.8 19317.6 
978.8 19545 978.843 19934.7 
980.8 20068.2 980.2 20091.8 

979 20367 . 2 979.3 20442.3 
973.3 20662 . 9 973.3 20925.5 
990.8 21126.2 991.7 21187 

993 21356.1 993 21427.5 

num= 4 
n val Sta n val sta 

.037 19046.8 .037 20961.3 

Lengths: Left Channel Right 
Page 75 

Elev Sta 
988 . 2 18128.9 
988.9 18268 
986.7 18435 . 8 

993 18668.2 
991.2 18799 
990.6 18948.8 
996.8 19033.3 
986.1 19133.8 
994 . 1 19217.4 
985.9 19329.2 
987 . 8 19500.6 
989 . 9 19722.7 
984 . 7 19887 
971.1 20027. 4 
976.4 20147. 5 
985.3 20253.8 
975 . 1 20365 
973. 5 20601.9 
977 . 7 20892.4 

993 21062.7 
994.5 21300 . 3 
995.2 21484.8 
995.5 21525.9 
995.3 21575 
996.5 21754.4 
996.4 

n val 
.025 

coeff contr. 
.1 

Elev Sta 
992.3 16303 . 1 
992. 3 17061.4 
990.2 17470.6 

989 17894.5 
991. 5 17994 . 8 
987.8 18201.2 
989.6 18462.9 
985.8 18672.9 

984 18865.3 
984 . 9 19046.8 
981.5 19332 . 9 

979 19938.2 
979.6 20151.8 
978 . 7 20509 . 6 
975 . 4 20961.3 
992 . 8 21200.2 
993.4 21492.8 

n val 
.025 

coeff contr . 

Elev 
991.2 
988 . 1 
988 . 1 
993.4 
993.8 
990.9 
997.5 

987 
994.9 
986.2 
988.4 
988.3 
983.6 
970.5 

981 
981 

974.5 
973.2 
984.3 
993.2 
994 . 8 
995.4 
994.3 

995 
996.4 

Ex pan . 
. 3 

Elev 
992.4 
992.3 
990 . 2 
988 . 9 
988 . 7 
986 . 8 
990.2 
984.9 
987.3 
987.1 
979.1 
981.1 
979.3 
977.2 
988.6 
992.9 
993.1 

Expan. 



Pre-Project . rep 
19545 20961.3 510 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
16000 18200 993.4 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204.87 

RS: 204.87 

Right Channel Bank Station Interpolated 
Station Elevation Data num= 97 

sta Elev Sta Elev Sta 
17067.4 991.5 17111.3 991.5 17255 
17315.9 991 17328.2 990 . 9 17345.3 
17594.7 988 . 5 17781 . 4 988 . 6 17822.3 
18108.5 987.1 18221.3 987.3 18261.7 
18296 . 9 986 . 8 18325.5 986 . 8 18352.2 

18553 984 . 4 18559 . 8 986 . 3 18565.9 
18645 . 9 981.4 18657.3 984 18678.8 
18855 . 2 985.7 18859.7 984.6 18874.5 

18960 980.8 18970.7 982.4 19015.9 
19234.9 985 19264.2 982.7 19275.4 
19462.8 981 19532.8 979 19555.4 
19588.4 976 . 2 19598.7 976.3 19623 . 4 
19714.7 981 19730.8 981 19759 . 9 
19854.5 975 . 9 19859.5 975.9 19861.3 
19903 . 3 969 . 9 19909.9 970 19919 . 2 
20059.2 975 . 3 20126 . 4 976.2 20213.9 
20377.2 977.3 20393.3 977 . 5 20505.4 
20624.2 974.6 20654.3 973.2 20826.7 

20954 . 34991 . 1405 20961.2 994 . 2 20981.5 
21137.3 991.2 21197.6 991.4 

Manning's n values num= 4 
sta n va l sta n val sta 

17067 . 4 .025 18221.3 .037 19462 . 8 

503 550 

Elev Sta 
990.6 17291.2 
988 . 6 17426.3 
988.5 17925 . 1 
986.3 18269 . 2 
985.5 18429.1 
988.9 18578 . 6 
986 . 2 18730 
986.6 18920.1 
985.9 19104.6 
983.5 19297 . 4 
979.1 19566 
978.5 19628 
975.9 19765 
977.3 19877.6 
968 . 1 20001 
975.3 20298.1 
975.8 20559 . 1 
974.3 20919.3 
994.3 21037 . 9 

n val sta 
.037 20961.2 

Bank Sta: Left Right 
19462.820954.34 

Lengths: Left channel Right 
505 

Ineffective Flow num= 
Sta L Sta R Elev 

17067.4 18300 994.3 
20961 . 2 21197.6 994.3 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204. 78 

2 
Permanent 

F 
F 

RS : 204.78 

495 499 

Right channel Bank station Interpolated 
Station Elevation Data num= 87 

Sta Elev Sta Elev Sta Elev Sta 
16026.1 987.6 16094 . 8 987 . 3 16113 . 5 986 . 9 16143.6 
16176.4 990.8 16200 . 6 988.8 16231.8 988 . 4 16338.9 
16579 . 2 988.9 16686 989 . 1 16786.7 989.1 16866.8 
17192 . 6 989.3 17283.5 988 17369.3 988 17407.5 
17479.3 987 17521.2 986.9 17670.9 988 17754 . 2 
17952.6 987.1 18028.5 987 18174.7 986.5 18221.6 
18350 . 4 984.9 18361.8 983 18373 . 6 985.9 18402.3 
18427.5 987.2 18487.5 986.4 18504 984.4 18585.3 
18667.6 983.9 18753.3 984.6 18756.1 984.9 18767 . 8 
19173.1 979.8 19219 . 1 979.8 19295.8 977.2 19323 . 7 
19356.4 981 19398.6 983 19409 . 2 982.4 19419.8 
19432.3 975.9 19489.4 975 . 9 19561.1 974.8 19621.6 
19667.7 970.8 19677 . 1 967.6 19767.4 968.8 19768 
19986.5 968 20033.8 975 . 7 20056.9 977.8 20073.7 
20170.8 975.3 20229.5 975 20246.7 975 20324.8 

20452 975.9 20510.9 973 20530.9 973.1 20662.3 
20782 . 6 974.9 20801.8 975.120832.33990.9976 20840.4 
20921.2 988.9 20982.7 988.3 

Page 76 

. 1 

Elev Sta 
991.6 17298.2 

988 17520 . 6 
988.2 18001 
986.9 18279 . 6 
985. 3 18501.3 
987.7 18604.1 
987.6 18832.5 
984.6 18942.9 
986 . 7 19209.9 

981 19382.3 
978.5 19579.4 
979.5 19642.3 
976.4 19772 . 7 
980.8 19890 
968.1 20022.9 
974.9 20351 
974.3 20612 
974.9 20939.9 
989 . 4 21047 

n val 
.025 

Coeff contr. 
.1 

Elev 
989.2 
988 . 8 
989 . 3 
989.7 
987.8 
986.3 
985.9 
983.7 
981.3 
977 . 5 
979 . 2 

973 
968.8 
975.3 
974.9 
973.7 
995.2 

Sta 
16147 . 7 
16416.1 
17093.1 
17420.2 
17912.8 
18279.6 
18413.2 
18598.2 
18836.7 
19337.5 
19429.6 
19660.7 
19935.5 
20160.4 

20340 
20706.1 
20866.6 

. 3 

Elev 
992 . 1 
988.2 
987.2 
985.4 
985.6 
983.9 
987.5 
980 . 4 
985.7 
981.4 
978.5 

981 
975.9 
975.9 
968 . 1 
974.8 
976.5 
984.7 
990.3 

Expan. 
.3 

Elev 
990.2 
988 . 9 
989 . 3 

988 
987.4 
986.1 
983.6 
984.9 

981 
981 

977.4 
972.1 

968 
975 
975 

973 . 8 
994.5 



• 

• 

• 

Pre-Project.rep 

Manning's n values 
Sta n val Sta 

16026.1 .025 18427.5 

Bank Sta: Left Right 
19398 . 620832.33 

Ineffective Flow num= 
Sta L Sta R Elev 

16026 . 1 18400 995.2 
20840.4 20982.7 995.2 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204.68 

num= 4 
n val sta n val Sta 

.037 19398.6 .037 20840.4 

Lengths: Left Channel Right 
550 

2 
Permanent 

F 
F 

RS : 204.68 

505 515 

Right Channel Bank Station Interpolated 
station Elevation Data num= 97 

sta Elev Sta Elev sta Elev sta 
17501.1 986.1 17554.2 985.7 17607.9 985.5 17645.5 
17668 . 8 987.1 17674.9 990.2 17682 .2 987.8 17691 
17748.2 986.3 17778 988.7 17792.2 990.8 17806 . 1 
17839.5 987 . 8 17848.5 986.9 17867 . 4 986.8 17881.2 
18016 . 4 985.9 18087.9 985.4 18189.8 985 18231 . 2 
18354.5 984.6 18412.6 984.3 18437.1 982 . 9 18472 . 2 
18518.9 981.6 18530.8 984.6 18531.9 985.1 18550 . 1 
18621.4 983 . 6 18662.6 982.9 18685.1 983 18736.6 
18849.4 980.3 18886 . 2 980.2 18950.6 980 19029.6 
19071.2 980.7 19099.7 980.9 19114 981.6 19143.3 
19249.9 983.3 19284.9 981.9 19308.1 982.1 19314.7 
19357.4 981 19361.7 979.6 19368.2 980.1 19394 . 4 
19415.9 975.9 19458.6 973.3 19479 . 3 973.1 19513.5 
19621.8 972 . 2 19668.2 973.2 19691 . 4 975.5 19719 
19779.1 971.8 19814.3 971.4 19869.4 971.6 19901 
19942 . 8 973.9 20011.2 975.3 20053.7 976.3 20121.8 
20206.4 975.5 20256.1 973.7 20273.3 974.7 20295 
20369.6 973.3 20516.3 974.120548.61990.5028 20548.8 

20647 987.5 20715 . 7 987.8 20786 .9 988 20814 
20904 .2 988.1 20971 988.4 

Manning's n values 
Sta n val Sta 

17501.1 .025 18472.2 

Bank Sta : Left Right 
19321.820548.61 

Ineffective Flow num= 
Sta L Sta R Elev 

17501.1 18455 991 . 5 
20582.8 20971 991.5 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 204 .61 
station Elevation Data 

Sta 
14501.4 
14862.5 
15354.3 
15973 .3 
16502 . 7 
17201.6 
17544 . 8 

17907 . 
18300 . 1 
18563.6 
18687 .3 
19090.8 
19471 . 3 

Elev sta 
987 . 8 14573.3 

988 15060 
989 . 1 15407 . 2 
987 . 8 16138.5 

987 16642 . 3 
986 . 5 17292.3 

987 17555 . 9 
986 . 4 17945 .4 
984 . 4 18402 .9 
983 . 3 18578.3 
985 . 4 18775.1 
980 . 1 19180.1 
983 . 1 19479 . 7 

num= 5 
n val Sta n val sta 

. 037 19321.8 .037 20548.8 

Lengths: Left Channel Right 
570 325 407 

2 
Permanent 

F 
F 

RS: 204.61 

num= 96 
Elev Sta 
990 14582.2 

988.1 15169 
987.7 15581 
987 .8 16253 
986.6 16753.7 
986.1 17385 
984.9 17607.1 
985.9 18071 . 1 
984 . 9 18466.2 

983 18591.3 
988 . 2 18821.3 
979.7 19288 
979.4 19500.4 

Elev 
987.6 
988 . 1 
987.7 
987 . 3 
986.8 
986.2 
987.6 
985.8 
984 . 6 
980.7 
988.9 
980 . 1 
973 . 3 

sta 
14618.2 
15293 . 6 
15683.1 
16305.2 
16913.6 
17492.5 
17733.4 
18171.7 
18493.6 
18665.2 
18834.2 
19386.4 
19642.8 
Page 77 

n val 
. 025 

coeff contr. 
. 1 

Elev Sta 
987.6 17657 
985.7 17742.4 
988.7 17807.3 
986 . 2 17970.4 
984 . 8 18295.5 

984 18491.1 
982 . 9 18601.2 
981.7 18767.6 
979.9 19057.5 
981 . 3 19197 .1 
984.6 19321.8 
978 . 2 19398.6 
971.9 19564.9 
976 . 9 19734 . 6 
972.5 19927.9 
976.1 20137.2 

973 20348.3 
990.6 20582.8 

988 20872.4 

n val sta 
.037 20582.8 

coeff contr. 
.1 

Elev Sta 
988 . 2 14777.3 
988 . 1 15349.5 
987 . 7 15895.1 
988.9 16356 . 5 
986.7 17015 .2 
986.6 17525 .7 

988 17760.1 
984.9 18250.5 
983.5 18498 . 9 
981.8 18677.5 
979.9 18973.9 
980.8 19428.1 
973.3 19760.9 

Expan. 
. 3 

)O lev 
986 .8 
986 . 2 
988.9 
985.8 
984.9 
983.4 
983.1 
980.4 

983 
981.7 

985 
975.9 
971.9 
976.2 
972.8 
975 . 6 
973.2 
991.5 
988.2 

n val 
.025 

Expan. 
.3 

Elev 
988.3 

988 
987.7 
986.6 
986.4 

986 
988.2 
986 . 1 
981.8 
983.2 
980.4 
982 . 7 
972.7 



19781 
20188.3 
20482 . 9 
20944.2 
21362.3 
21835.5 
21963.1 

972.7 19928 . 9 
973 20275 . 9 

988.5 20507 
987.1 21033.3 
986 . 7 21489.6 
987 . 5 21887 . 1 
990 . 8 

Manning's n values 
Sta n val Sta 

14501.4 . 025 18498 . 9 

973 . 4 
973 . 4 
986.5 
987.2 

987 
988.6 

20022 
20374.8 
20620.9 
21060.5 
21584 . 7 
21890 . 1 

num= 4 
n val Sta 

.037 19471.3 

Pre-Project . rep 
973.4 20085.3 975.2 20097 . 7 
973.9 20426 . 1 974 . 2 20456. 1 
986 . 8 20726 . 9 987 20849 . 8 
987.3 21176 . 6 986 . 9 21261 . 7 
987 . 7 21599.3 987.7 21697 . 6 
987.2 21897.8 989 . 2 21930 . 6 

n val sta 
. 037 20482.9 

n val 
. 025 

Bank sta: Left Right 
19471.3 20482 . 9 

Lengt hs: Left Channel Right 
545 

coeff contr . 
. 1 395 449 

I neffective Fl ow num= 
Sta L Sta R El ev 

14501.4 18570 990 . 8 
20482 . 9 21963 . 1 990.8 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descripti on : 204.53 
station Elevation Data 

Sta Elev Sta 
17504 . 9 987 . 8 17516 . 3 
17634.6 987 . 5 17637 . 7 
17740.1 1006 . 3 17784 . 7 
18011 . 9 987.2 18027 . 9 
18283.5 984.5 18320.2 

18647 982 . 6 18678 . 7 
18815 . 9 983 . 6 18827.1 
19073.9 982 . 8 19175.3 

19293 975 19359.2 
19520 . 6 973 19547.6 
19729 . 3 972.9 19787 . 3 
19979 . 8 973 . 4 19994.9 
20443.5 974.5 20465 . 7 
20629 . 6 984 . 7 20701.1 
21022 . 1 985 . 1 21052 . 3 
21337.7 986.1 21351.7 
21626.7 986.2 21653 . 6 
21817.6 987.6 21875 . 1 
21887 . 9 987 . 2 21894 . 1 

22011 990.1 

Manni ng's n values 
Sta n val Sta 

17504.9 . 025 18647 

2 
Permanent 

F 
F 

RS: 204 . 53 

num= 96 
El ev Sta 

987 . 9 17522 . 8 
988 . 1 17645.9 

1004 . 7 17850 . 8 
986.1 18091 . 1 
984 . 4 18443 
980 . 4 18706.4 
980 . 6 18916.2 
983.2 19185.4 
979 . 5 19386 
973.9 19571.2 

973 19805.5 
973 . 6 20150 . 7 
985 . 2 20495.9 
984 . 8 20780.4 

985 21118.4 
986 . 3 21381 . 4 
986 . 5 21678 . 1 
987 . 3 21880.1 
988.4 21914 . 7 

num= 5 
n val Sta 

.037 19185.4 

Elev Sta 
987 . 1 17597 
986.3 17657 . 9 

1006 . 5 17875 . 5 
986 . 1 18155.5 
984.3 18501.9 
982 . 9 18747 
981.2 18927 . 3 
983.5 19240.3 

976 19409 . 2 
975.5 19585 . 1 
973.5 19860.6 

974 20174.8 
987 . 1 20550 . 8 

985 20872.2 
984.9 21183.9 
984 . 7 21472.3 
985 . 5 21716.4 
988 . 5 21884 . 2 
989 . 1 21935 . 1 

n val sta 
.037 20495.9 

Bank sta: Left Right Lengths: Left channel Right 
19185 . 4 20495 . 9 

Ineffective Flow 
Sta L Sta R 

17504 . 9 18730 
20495 . 9 22011 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 204 .42 

num= 
Elev 
1000 
1000 

570 
2 

Permanent 
F 
F 

RS: 204.42 

Ri ght Channel Bank Station Interpolated 
Stati on Elevation Data num= 90 

s ta Elev Sta Elev Sta 
17576 985 . 4 17608 . 5 985 . 2 17708 

17853 . 5 986 . 1 17871.5 986.6 17926.9 
18149.3 988 . 2 18169 . 7 988.1 18191 . 3 
18240.3 993.2 18241 . 4 992 . 8 18249.3 
18308.3 987 . 7 18322 . 1 985 . 5 18347.4 
18560 . 8 983.8 18635 . 1 982.4 18650 . 1 

552 

Elev 
984.7 

986 
988.5 

987 
985 . 3 

983 

525 

Sta 
17783.2 
17956 . 8 
18226.7 
18255 . 2 
18488 . 4 
18667 . 7 
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El ev Sta 
987.9 17615.7 

988 17704 . 2 
988 . 5 17970 . 4 
985.2 18204.4 
983.9 18579 . 8 
982 . 6 18757 

982 19007 . 2 
981 19276 

976.4 19468 . 7 
972.9 19610 . 7 
976.1 19930 . 7 

974 20434 . 3 
986.4 20566 

985 20943 
984 . 8 21260 . 2 
984 . 9 21564.8 
985 . 3 21781 
988.1 21885 
988 . 6 21999.2 

n val Sta 
.037 20566 

coeff contr . 

El ev 
985.9 
985.7 
987.2 
986.8 
983 . 7 

983 

. 1 

Sta 
17832.4 
18023. 8 

18239 
18279 . 8 
18517. 8 
18723 . 8 

972.6 
987.8 
987 . 1 
986 . 8 
987.5 
990 . 8 

Expan. 
. 3 

Elev 
987 . 3 
989 . 7 
986 . 9 
984 . 7 
983 . 6 
983.3 
982 . 5 
975 . 9 
973 . 1 
972 . 7 
975 . 8 
974 . 4 
984 . 8 
985 . 1 

985 
98 5.3 
984 . 7 
988 . 9 
989 . 8 

n val 
. 025 

Expan . 
. 3 

Elev 
987 . 2 
985 . 6 
992 . 9 
990.2 

983 
982 . 5 



• 

• 

• 

18733 . 2 982.4 18795.2 
18955 . 6 982.5 18998.6 
19052.9 980.4 19095 . 4 
19341 . 8 981.8 19381.9 
19543.1 978 . 9 19552.9 
19616.5 980.7 19649.2 
19781.3 972.6 19794.7 

19930 972 . 8 19954 . 4 
20057.7 972.3 20101.5 
20322 . 7 972.1 20397.5 
20548 .4 973.9 20577.1 

20682.09987.6656 20689 . 7 

Manning's n values 
Sta n val Sta 

17576 .025 18839.1 

Bank Sta: Left Right 
19025.420682 .09 

Ineffective Flow num= 
Sta L Sta R Elev 
17576 18874 . 1 993 . 2 

20689 . 7 20967 993.2 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 204.34 

981 . 7 18839.1 
983.3 19025.4 
981. 9 19166 .1 
981.6 19437 
979.1 19561.9 
979 . 5 19653 
975 . 8 19805.4 
972.4 19966.8 

973 20150.5 
972.3 20434.6 
973 . 9 20609 . 6 
990 . 8 20701 . 7 

num= 5 
n val Sta 

.037 19025.4 

Pre-Project.rep 
981.2 18874.1 983 . 2 18899 . 1 
984 . 6 19040.4 981 . 3 19045 
982 . 1 19255.9 982 19280.2 
981 . 1 19475.3 981 19500.2 
978.3 19576.9 979 . 5 19599.7 
978.6 19672.9 972.5 19732 
972 . 9 19824.4 972.6 19905 . 9 
973 . 5 19992 972.4 20006.4 

972 20162 . 2 972.1 20303.9 
971 . 9 20454 . 2 972 . 5 20468.3 
973.2 20616 . 9 972 . 5 20646 
992.2 20714.4 988.5 20967 

n val sta n val Sta 
. 037 20689.7 . 037 20701. 7 

Length s : Left channel Right 
500 

coeff contr. 
.1 

2 
Permanent 

F 
F 

RS: 204.34 

430 453 

Left and Right channel 
station Elevation Data 

Bank Stations Interpolated 

sta Elev Sta 
18066.2 985.2 18081.3 
18228.2 983.4 18283.2 
18514.4 986.2 18516 
18721.9 979.9 18774.5 
18888.3 975.4 18906.9 
18988.6 982.9 19004.9 
19245 . 5 981 19310 . 8 
19487.9 979.5 19552 
19757.1 988.9 19782.1 

19891 971 19954.9 
20107.5 972.7 20175.2 
20465 . 2 971.4 20539.7 
20743.2 970.2 20773.2 
20878 . 6 990 . 5 20887 . 2 
22259.5 985 . 8 22266.1 

Manning' s n values 
sta n val sta 

18066.2 .025 18774.5 

Bank sta: Left Right 
1910020816.23 

Ineffective Flow num= 
Sta L Sta R Elev 

18066 . 2 19100 991 
20827.4 22317 . 8 991 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description: 204 . 25 

num= 74 
Elev Sta 
985 18158.1 

983.4 18339.1 
986.7 18586.8 
984.6 18806 . 4 
980.7 18919.1 
982.1 19086.4 
980.7 19329 . 3 
979.2 19615.6 
971.2 19783.9 
970.8 20009.4 
972.5 20253 
971. 3 20603. 2 

970 20795.3 
987 22239.1 

987.7 22287.1 

num= 4 
n val Sta 

.037 20827.4 

Elev sta Elev Sta 
983.7 18200 983.2 18226 
987.8 18395.4 986.8 18498.7 
985.6 18638.2 981.3 18678 . 3 
982 . 8 18806.6 981.1 18864.9 
979 . 8 18932 . 5 981 . 8 18936 . 3 
981.7 19100981.6723 19184 . 5 
980.7 19389.4 980.3 19453.4 
978 . 7 19689.1 978.5 19736.5 
970.6 19819.5 969.3 19835.1 
971 . 2 20054 . 1 972.9 20100.5 
971.7 20324.6 971.9 20395.6 
971 . 5 20661.9 971.9 20671 . 8 
976 . 920816.23986.0935 20827.4 
987 . 1 22248.4 987.2 22254.3 
988 . 3 22317.8 988 

n val Sta 
. 037 20878 . 6 

n val 
. 025 

Lengths: Left Channel Right 
480 

coeff contr. 
. 1 

2 
Permanent 

F 
F 

RS: 204.25 

495 488 

Left and Right channel 
Station Elevation Data 

Bank Stations Interpolated 

Sta Elev Sta 
13993.51 986.914130.56 
15050.6 988.115090.94 

15128 . 77 988 . 115132.01 
15173 . 36 986 . 215690 . 75 

num= 202 
Elev Sta 

987 . 4114486 . 44 
987.5715102 .07 
987 . 97 15140 
986 . 1815878 . 25 

Elev Sta 
987 . 43 14755 . 8 
987 . 5715109 . 44 
988.4715148.98 
985 . 1815889.67 
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Elev Sta 
987 . 0314937.72 
988.6415116.98 
986.9315153.86 
986.2815904.51 

981.9 
980 . 6 

982 
980.6 
980.5 
972.5 
971.4 
972.1 
972 .1 
973.3 
972 . 8 
988.5 

n val 
. 025 

Expan . 
. 3 

Elev 
984 

986.6 
981 

982.2 
983.3 
981.5 
979.8 
978.7 
971.8 
973.1 
971.7 

972 
991 

988.2 

Expan . 
. 3 

Elev 
987.04 
989.38 
985.73 
988.05 



15907.38 988.115919.42 
16049 986 .116175.22 

16486.56 987.416495.93 
16535.99 985.816542.09 
16687 . 99 984.816810 . 65 
16922.74 984 .6 16941 .4 
17048 . 94 986.617091.64 
17398.31 984.317414.87 
17721 . 19 984.217812.48 
17880.92 98517892 . 56 

17988.7 986.718005.49 
18158.97 986.818174.45 
18300 . 85 986 . 118323 . 52 
18490.27 985.5 18520.4 
18633.73 984.818652. 28 
18719.46 976.218724.94 
18812.39 98218851.86 
18958 . 37 980.818990.64 
19061.47 981.919088.33 
19134.63 980.819139.73 
19263.33 980.219297.08 
19438.75 979.41 19458 .3 
19542.19 978.7319623.64 
19703.53 975.7119717 . 53 
20035 . 47 970 . 8820227 . 56 
20309 . 92 971.7420357 . 54 
20526 .05 969.29 20588 . 3 
20680.85 971.2420705 .02 
20818.53981.025 320830.46 
21004 . 86 987 . 3921018 . 73 
21157.66 981.421178.54 
21290.06 979.4521361.92 
21481.84 981.6121499 .03 
21862.63 982.921876 . 61 
22083.67 984.1722130.05 
22339 . 34 986 . 3522389 . 33 
22486.29 987.5222500.35 

Manning's n values 
Sta n val Sta 

13993.51 .03518812.39 

Bank sta: Left Rig ht 
1930020818.53 

Ineffective Fl ow num= 
Sta L Sta R Elev 

13993.51 19300 990 
20922 .222500.35 990 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 204.15 

Pre -Project.rep 
987.92 15924 . 1 987.4715931.02 985.8315970 . 22 
986.0216450 . 56 986 . 1616463.91 986.2916480.31 

987.116504.19 987.7916511 . 66 987.916518.49 
985 . 62 16555 985 . 5516564.89 984.2816584 . 86 
985 . 2916823.94 985 . 32 16873 .9 984.7316893.09 
984.2616960.75 984.6616990.05 984 . 3317020 . 18 
985.2817177.92 98517208.14 985.117249 . 69 
984.49 17522 .6 984.3917556.82 984 . 2117600.03 
984 . 25 17851.5 984.8117861 .89 984.59 17867.1 
984.3517898.26 983.9217932.23 986 . 4917944.09 
986.89 18050.6 987.5718083.28 987.6218106.23 

987 .118185.88 987.1218240.34 986 . 9218277.05 
985.5518372.65 985.1418410.49 985.0818449.87 
985.1518569.61 985.8 18587.9 985.7618609.93 
984 . 25 18660.4 983 . 8518672.96 983 . 4118703.66 

975.718730.59 976.2818765.73 981.3818788.83 
982.6718856.84 982.0218876.79 980.9318917 . 58 
980.15 19005 . 3 981.3 19038 982.5519054 . 34 
981.0319097.24 980.6119117 . 27 982.08 19126 .5 
980.7919178.34 980.9919189.92 980.9119237.27 
979.95 19300 979.93619332.52 979.7819361 .32 

979.519506.35 978.719519.13 978.8519527.66 
978.619631.41 978.619649.23 978 .6319696.73 
970.2 19739 971.319747 . 27 974.51 19771 . 1 
972.420273.64 972 . 3620297 . 51 972.19 20307 . 7 
969.8 20436.7 969.4420448.29 969.4520499.51 
969.720612.99 970.1420643.57 971.0820655.61 
971.520710.67 971.3720740.01 974.1420776 . 89 

982 . 09 20922 .2 989 . 620964.06 989.9520995.89 
981.0821052.72 981.121087 . 73 980.7921108.33 
981.5221210.73 981.221262 . 99 982.6321279.42 
980 . 42 21408.6 981.221446.51 981.421456 . 08 
981 . 7121649.19 981.921681.55 982.0721787.28 
982.9521939 . 71 983.421983.01 983 . 3822043.39 
984.4322172.04 984.422225.83 984.5822265.02 
985.4622416.26 985.922438 . 79 986.0322474.98 
987.24 

num= 3 
n val sta 

.03221290.06 
n val 

.025 

Lengths: Left Channel 

2 
Permanent 

F 
F 

RS: 204.15 

510 508 
Right 

500 
coeff Contr. 

.1 

Left and Right Channel Bank Stations I nterpolated 
Station El evation Data num= 80 

Sta Elev Sta Elev Sta 
16507.2 984.4 16600 985 16650.2 
16708.7 983.2 16800.2 983.6 16895.3 
17141 . 8 982.4 17289 .1 982.7 17397 
17609.8 983.3 17719.7 983.5 17833 . 6 
18081.2 983 . 6 18087 981 .9 18093 . 6 
18214 . 6 985.6 18280.4 986 .6 18357.2 
18725 . 8 984.7 18824.1 985.3 18862 . 3 
18955 .1 980 19045.1 979.6 19065.5 
19192.6 971.7 19200 971.7 19310.3 
19486.8 971.6 19501.3 966.1 19595 

19681 970.2 19769 .8 971.6 19860.6 
20066.1 967.9 20074.7 967.9 20209.5 
20540 . 9 966.7 20554 .5 966.5 20580.4 
20790.2 968.9 20795.8 969.9 20814.5 
20986.5 968.321033.38981.5872 21042.6 
22652.4 985.2 22684.9 986.3 22693 

Manning's n values num= 4 

Elev Sta 
986.1 16657.8 
983.8 16963.7 
983.7 17427.8 

983 17949.9 
985 . 1 18094.5 
984 . 7 18446.1 
983 . 1 18888.3 
979.9 19074.1 
971.7 19331 .3 

966 19644.2 
972.7 19968.4 

968 20337 . 2 
968.8 20679.7 
969.5 20911 . 6 
984.2 21131 . 4 
983.9 22700.1 
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Elev Sta 
983.8 16666 .8 
983.3 17111.7 
983.8 17571.9 
982.8 18031.8 
983.7 18130.3 
985.5 18578.2 
980.6 18907 
976.8 19104 
970.9 19446.3 
966.2 19661 
974.8 20027 . 5 
968.2 20441 . 7 
967.8 20753.2 
969 . 2 20940 
985 . 3 21379 . 2 
985.5 22708.9 

986.25 
987 .87 
987.78 
984.26 
984 . 53 
984 . 79 
984.95 
984.35 
984.93 
986.98 
986.76 
986.27 
985.08 

985.4 
978.51 
981.86 
980.72 
981.71 
981. 33 
980 . 78 
979 . 52 
978 . 72 
978 .82 
974.27 
971.98 
969.22 
971.37 
977.31 
990 . 41 
980.92 
982 . 45 
981. 58 
982.66 
983.78 
984.87 
986.32 

Expan. 
. 3 

Elev 
986 

982 .5 
983.4 
984.3 

986 
984.4 
981.1 

969 
971.9 
973 . 6 
972.3 
967.7 
967.1 
967.1 
985.3 
985.4 



• 

• 

• 

Pre-Project. rep 
sta n val Sta n val sta n val Sta n val 

16507.2 .035 18824.1 . 032 21131.4 .025 21379.2 .025 

Bank Sta: Left Right Lengths: Left Channel Right 
1920021033.38 510 509 510 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

16507 . 2 19200 986 . 6 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204 .05 

RS: 204 .0 5 

Left and Right channel 
Station Elevation Data 

Bank Stations Interpolated 

sta Elev Sta 
18304.1 982 . 1 18322.9 

18523 980 . 8 18527.4 
18649.8 986.5 18710.4 
18903.8 986.2 18952 
19020.9 971.4 19097.5 
19315.1 973 .1 19401.3 
19570 . 9 965.6 19644.7 
19860 . 9 975.2 19946.2 
20200.7 974.3 20222 . 7 
20354.5 969.2 20434.3 
20618.5 968.7 20679.5 
20828.1 965.9 20914 . 2 
21045.1 967 21067.8 
22668 . 7 984 .2 22676.7 

22843 983 . 5 22852.2 

Manning's n values 
sta n val Sta 

18304.1 . 05 18552.5 

num= 73 
Elev Sta Elev sta 

981.3 18412 . 7 981.2 18490 .1 
981.7 18530.5 980.8 18552 . 5 
987.1 18782 . 2 985 .8 18858.9 
984.518962.59 980.697 18970.1 
973.6 19099 . 9 973.6 19168 . 9 
974.1 19432 .4 974.2 19453 
967.7 19662 968 . 9 19741 . 3 
976.1 20026 . 3 975.5 20061.6 
972.5 20272.6 972.8 20286.9 
970.9 20491.6 971.4 20536 

965 20701.3 965.4 20715.6 
966 . 5 20930 968.1 20994 
975.821081.76980.6981 21090.6 
984.2 22773.1 984.3 22829 

986 22860.7 985.9 

num= 4 
n val Sta n val sta 

.035 18858.9 .032 21090 . 6 

Bank Sta: Left Right Lengths: Left channel Right 
18962.5921081.76 510 505 520 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

18304.1 18750 987.2 F 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description : 203.96 

RS: 203.96 

Right Channel Bank Staion Interpolated 
Station Elevation Data num= 91 

coeff contr. 
. 1 

Elev Sta 
981 . 1 18499.9 
980 . 6 18585.3 
986.9 18882. 3 

978 18992.5 
971.6 19234 . 1 
972.9 19510.9 
971.7 19784.3 
973 . 5 20142.4 
973 . 4 20327 . 7 
969 . 7 20605 

967 20746.4 
968 . 4 21024.5 
983.8 21160.1 
984.6 22836.3 

n val 
.025 

coeff contr. 
.1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
16511 . 6 983.5 16713.4 983.8 16774.3 
16968.1 982.5 16973. 8 984.3 17039.3 
17175.8 974.9 17222.8 980.2 17277.4 
17366 . 5 984 . 4 17465 .6 982.2 17576.8 
17869.9 981 . 4 17958.4 981.2 18010 .3 
18047 . 1 980.2 18070.6 981.5 18128.1 

18384 982.4 18469.6 983.6 18481.1 
18607.3 975 . 5 18626.7 976.9 18657.9 
18730 . 8 978 . 5 18760 974.5 18783 . 2 
18891.8 971 . 9 18902 . 5 971.8 18997 .2 
19145.7 973 . 5 19201 .5 971.8 19284.9 
19471.7 976.7 19531 . 2 976.1 19556 . 4 
19784.2 968 . 9 19847.3 971.5 19965.6 
20179.8 972 . 3 20254.9 970.6 20367 
20435 . 9 965.4 20451.7 964.7 20529.6 
20735 . 2 964.2 20738.9 964.1 20767 . 7 
20835.5 994 . 9 20850 . 3 995.2 20872.5 
21108 . 2 981.9 21539.6 982 21552 

21694 988.5 

983 . 9 16908 . 7 984.4 16963 . 5 
980.6 17126.9 980 17138 . 9 
983 . 2 17284.8 982.3 17330 
981.2 17680.4 980.6 17774 . 7 
980.8 18015.8 982 . 2 18024.6 
982.9 18242.5 983 . 3 18284.4 
980.9 18496 . 2 979.1 18583.4 

976 18690 978.1 18723.2 
969.3 18801.2 968.9 18811.7 
971.4 19057 . 4 972 19069.5 
973 . 5 19375 977.1 19427.1 
976.8 19606 . 4 965.6 19696.9 
970.7 19998 . 5 972.3 20089.8 
970 . 8 20411 . 5 970.7 20421.4 

965 20554.9 967 20642.7 
971 . 220790 . 38978.7393 20803.5 
997.5 20910.1 984.2 20997 . 3 
986.1 21559.4 984.2 21657 . 7 
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Expan . 
. 3 

Elev 
981.4 
987 . 2 
985.9 
968.5 
970 . 7 
971.5 
975.1 
974.9 
971.7 
969 . 1 

966 
966 . 7 
983.8 
985.6 

Expan . 
. 3 

Elev 
986 . 3 

980 
982 . 5 
979.6 
982.8 
984.3 

978 
976.2 
967 . 4 
973.6 

976 
968.3 
973.2 
969.4 
965.7 
983.1 
981.9 
986.4 



Manning's n values 
sta n val sta 

16511 . 6 . 025 17175 . 8 

Bank Sta: Left Right 
18730.820790 . 38 

Ineffective Fl ow num= 
Sta L Sta R Elev 

16511.6 18730 . 8 997.5 
20835 . 5 21694 997.5 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 203 . 86 

Right Channel Bank Staion 
Station Elevation Data 

Sta 
17504 . 9 
17657.6 
17780 . 7 
17930.6 
18064.4 
18243 . 1 
18488 . 1 
18700 . 2 
18974.3 
19246 . 5 
19450 . 7 
19743.6 
20013.5 
20298.4 

20555 
20676.9 
20803.3 
21099.9 
21359 . 8 
21482 . 6 

Elev Sta 
979 . 4 17555 
978 . 3 17694.3 
978 . 7 17821 . 9 
983.2 17969.6 
979.2 18096 . 7 
982 . 7 18290 . 8 
978.2 18540.3 
971.8 18760.2 
973 . 5 19064.8 
967.4 19268 . 5 
962.8 19451.6 
962 . 3 19811 . 2 
963.8 20076.4 
964.5 20318 . 1 
966 . 5 20576 
965 . 8 20697 . 7 

981 20878. 5 
980 . 6 21167 . 6 
980.5 21368.4 
980.2 21488 . 8 

Manning's n values 
Sta n val Sta 

17504.9 . 043 18243.1 

Bank Sta: Left Rig ht 
18488 . 1 20735 . 9 

Ineffective Flow num= 
Sta L Sta R El ev 

17504.9 18243 . 1 991 . 8 
20761.9 21488 . 8 991.8 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 203 . 77 

Pre-Project . rep 
num= 5 

n val sta n val sta 
.043 18469 . 6 .043 18902.5 

Lengths: Left channel Rig ht 
505 495 502 

2 
Permanent 

F 
F 

RS: 203 . 86 

Interpol ated 
num= 97 

El ev Sta 
980.7 17589.4 
979.8 17718.4 
984. 3 17861.6 
984.1 17989 . 1 
981 . 5 18136. 8 
981.3 18353.7 
978.5 18564 

970 18806 . 7 
976. 5 19077 . 3 
965.8 19288 . 8 
962 . 8 19539.2 
962 . 7 19858 . 2 

Elev sta 
982 . 1 17613.5 
978 . 9 17729 
984 . 2 17888.2 
983.6 18013 . 3 
979 . 8 18171.7 

982 18421.5 
971 18599.5 

971.3 18853 . 4 
975 . 8 19161.8 
962 . 4 19365 . 2 
963 . 1 19611 . 5 
963.1 19928.9 

964 20196 . 1 
967 . 6 20486 .9 
964 . 2 20650.7 

n val sta 
.032 20835 . 5 

coeff Contr . 
.1 

Elev Sta 
980 . 8 17620 . 6 
980 . 8 17762 . 1 
982 . 4 17897 . 5 

984 18044.9 
980 18207.5 

981.7 18458.6 
968 . 8 18660.4 
969 . 4 18891 . 2 
973 . 4 19223 . 1 
962.6 19365.7 

963 19690.6 
963.6 19992.8 
964 . 2 20254.4 
967 . 6 20543.1 
964.2 20663.3 

964 20099.2 
968.2 20429 . 2 
964 . 2 20634 . 3 
967 . 2 20730.9 
982.5 20946 . 4 
980.7 21198.2 

976 . 1 20735 . 9978.6323 20761 . 9 

981 21395.8 
980 . 2 

num= 4 
n val Sta 

. 043 18891.2 

982 . 5 20965.7 
981 21258 . 8 

980 . 4 21405 . 9 

n val Sta 
. 032 20761 . 9 

Lengths: Left channe l Right 
480 

2 
Permanent 

F 
F 

RS : 203.77 

505 498 

981.1 21031.2 
981.1 21324 . 9 
982 . 4 21411 . 7 

n val 
.037 

coeff Contr . 
.1 

Left and Rig ht channel Bank Staions Interpolated 
Stati on Elevation Data num= 98 

Sta Elev Sta Elev sta El ev Sta Elev Sta 
15516.5 980.4 15611 . 3 979 . 8 15668 . 7 980 . 9 15700.1 979 . 6 15734.7 
15797 . 9 987.2 15835 986 15865 . 2 981.2 15920 981.4 15937.6 
15947.6 978.2 15969.6 982.9 15985 . 2 984 . 3 16056.9 984.3 16076.8 
16103 . 9 981.6 16184 . 4 981.2 16265 . 9 982 . 1 16312.5 981.7 16348 . 3 
16366 . 7 978.9 16400.4 980.3 16452 . 6 980 . 5 16569 . 1 980.4 16622 . 2 
16857 . 6 980 . 3 17032 . 7 979.9 17052.5 979 . 9 17220 . 4 979 . 9 17326 . 1 
17424 . 8 979 17450 979 . 3 17461. 6 980 . 3 17495 . 9 980.1 17515.6 
17558 . 9 979 . 2 17678 . 1 978.7 17709.3 979 . 1 17747 . 1 977 . 4 17826.8 
17879 . 9 983.7 17902 . 1 982.1 17924 . 4 981.6 18003 . 9 982.8 18091 . 9 
18117.2 979.8 18191 981.818222 . 61978.2686 18227.7 977.7 18281 . 9 
18343 . 8 974 . 4 18371.2 970 . 5 18451.7 968 . 1 18515 . 7 969 . 6 18591. 7 
18603.5 969.7 18721.8 967.3 18770.9 970 . 5 18803 . 6 971.5 18834 . 8 
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n val 
.037 

Expan . 
.3 

El ev 
979 . 8 
977.4 
983.2 
981.7 

982 
982 . 1 

971 
969 

970.5 
962 . 6 
962 . 4 
963 . 8 
964.2 
968 . 6 
965 . 7 
991.8 
980 . 5 

981 
980 . 4 

Expan . 
. 3 

El ev 
982 . 9 
976.9 
983.7 
982 . 1 
980 . 5 
979.2 
978 . 2 
982 . 9 
980 . 7 
974.6 
968 . 7 
974 . 6 



• 

• 

• 

18888.2 
19032.5 
19307.6 
19426.8 
19865.4 
20282 . 3 
20524.9 
20746.6 

976.1 18941. 5 
965 . 6 19113.9 
974.2 19313 . 1 
964 . 5 19492 . 9 
964.1 19957 
966.5 20325.8 
966.2 20609.1 
978.7 20820.8 

Manning's n values 
sta n val Sta 

15516.5 .025 17495.9 

Bank Sta : Left Right 
18222.6120745 . 61 

Ineffective Flow num= 
Sta L Sta R Elev 

15516.5 18191 997.6 
20820.8 20854 997.6 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 203.67 

Right channel Bank staion 
Station Elevation Data 

Sta Elev sta 
15401.1 982.5 15424 .7 
15787.8 979.3 15920 
16282.2 979.2 16477 
16957.3 981.3 16980.5 
17179 . 5 973 .2 17215.7 
17694 . 8 973 .7 17837. 2 
18289.3 972 . 9 18348.9 
18627.3 969 . 9 18690.1 
18941.9 973.8 19049 
19411.4 963.8 19519 
20036.1 964 . 3 20137.2 
20656.2 965 . 3 20661.5 

20796 983.8 20827.7 
21904.3 982 . 5 23520.4 
23584.2 981 . 5 23593 

Manning's n val ues 
sta n val sta 

15401.1 .02516957.3 
20796 .025 

Bank Sta: Left Right 
18348.9 20699 .3 

Ineffective Flow num= 
Sta L Sta R Elev 

15401.1 17837.2 984.1 
20708.7 23621 984.1 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 203.58 

Right channel Bank staion 
Station Elevation Data 

sta Elev sta 
15526.8 983.1 15573.8 
15684 . 7 983.7 15735 . 5 
16031.7 974.4 16204.9 
16706 . 6 974.9 16819.9 
17168 . 4 976.1 17202.6 

17489 971.8 17596.3 
17978 974.3 18064.9 

973.8 18956.3 
965.1 19224 
973.7 19322 . 8 
964 .4 19606.6 
963 . 3 20019.3 
965.1 20328.7 
966.4 20684.8 
981.2 20854 

num= 
n val 

. 043 

5 
sta 

18191 

Pre-Project . rep 
972.3 18974.2 976.6 18983.5 976.3 
964.8 19282.2 964.6 19290.6 969.7 
969.5 19338 . 6 967 . 2 19345.7 964.7 
964.2 19685.9 964 . 3 19717.5 964.1 
964 . 3 20221 . 9 964.3 20253.9 964.3 
964 . 2 20338 . 6 965 . 4 20430 966.2 
966.7 20728.9 97120745 . 61978.2692 
997.6 

n val Sta 
. 043 18803.6 

n val sta 
.032 20820.8 

n val 
. 025 

Lengths: Left Channel Right 
480 

coeff contr. 
.1 

Expan . 
. 3 490 498 

2 
Permanent 

F 
F 

RS: 203.67 

Interpolated 
num= 74 

Elev Sta 
984.1 15508.1 
979 . 3 16055.7 
979 .1 16627.1 
980.6 17002 . 4 
975 . 7 17267.4 
974.1 17962.6 
975.3 18350.2 
970.4 18740 .2 
974.1 19155.9 
963.9 19654.3 
965.3 20302.2 
965 . 6 20693.5 
980.1 20837 

980 23527.3 
977 . 2 23603 .5 

num= 6 
n val sta 

.037 18348 . 9 

Elev sta Elev Sta 
982.3 15591 . 4 979.1 15681.8 
978.9 16157.5 979.1 16260 . 6 
979.9 16750.8 980.1 16865.7 
977.7 17014.1 979.2 17103.7 
969.7 17366.5 975.6 17541 . 8 
973.8 17982.5 973.7 18104 . 5 
973.2 18394.8 968.7 18516 . 9 
966.8 18787.4 966.3 18802.9 
972.4 19180 . 7 975.8 19211 . 3 
964 . 2 19798 . 6 964.3 19832.9 

963 20432.8 965.2 20537.5 
975.1 20699.3977.8097 20708.7 
982 . 9 20858.2 981.6 21858.6 
982 . 8 23545.1 983.5 23556.1 
980.1 23621 979 . 7 

n val Sta n val sta 
. 037 18941.9 .032 20708.7 

Lengths: Left Channel Right 
505 

coeff contr . 
.1 470 490 

2 
Permanent 

F 
F 

RS: 203.58 

Interpolated 
num= 75 

Elev Sta 
984 .7 15577.9 
978.7 15806 . 7 
973.9 16321.4 
975 . 7 16971 . 3 
978.2 17251.4 
976.7 17707.8 
975.2 18204 

Elev 
981.7 
977.9 
974.3 
975.7 
973.9 
975.2 
975.9 

Sta 
15586 . 4 
15925.6 
16490 . 9 

17120 
17388.1 
17790 . 7 
18355 . 4 
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Elev Sta 
984.8 15648.9 
978.3 15954.8 
975.4 16570 
975.1 17136 . 9 

976 17458 .2 
972.4 17873.7 
971.3 1843 3.8 

Elev 
979.9 
979.3 
979 . 3 
973.3 
974.3 
972.8 
971.1 
968 . 2 
962.3 
964.3 
965.2 
982.2 
983.5 
980 . 2 

n val 
.032 

Expan. 
.3 

Elev 
982.8 
978.2 
975 .3 
976.6 
974.6 
975.6 
971.3 



Pre-Project . rep 
18553.6 967.4 18636 970 . 5 18664.8 967.3 18681 970.8 18724 969.1 
18765.5 971 18876.6 970.7 18988.9 970 19101.4 968 . 2 19228 . 7 965.4 
19261.3 964.2 19337.3 967 . 8 19426.3 965.2 19456.9 967 . 4 19474 963.9 
19482 . 9 963 . 9 19725.9 963.6 19842.5 963.6 19929 . 1 963.8 20222.2 963 . 5 
20355.7 963 . 9 20380 963 . 9 20543.8 963 . 6 20636 963 . 9 20645.5 962 . 1 

20704 . 98977 . 3868 20706 . 2 977.7 20767.4 979 . 5 20782.3 981 . 3 20788.1 979.3 
20818.3 979.5 20825.7 982.3 20859.8 981. 5 22062.2 983 . 3 22098 982.2 
23711 . 2 980 23724 . 5 982.4 23738 . 8 982 . 8 23750.9 979 . 2 23783 979.2 

Manni ng's n val ues nu m= 5 
Sta n va l sta n val sta n val Sta n val Sta n va l 

15526 . 8 .025 17202 . 6 .037 18204 .037 18681 . 032 20782.3 .025 

Bank sta: Left Right Lengths: Left channel Right Coeff contr . Expan . 
1820420704.98 560 513 495 . 1 .3 

I neffective Flow num= 2 
Sta L Sta R El ev Pe rmanent 

15526 . 8 17707 . 8 984 . 8 F 
20782.3 23783 984.8 F 

CROSS SECTION 

RIVER : 1 
REACH: 1 RS: 203.48 

INPUT 
oescription: 203 . 48 

Right Chann e l Bank Stai on Interpol ated 
Station El evation Data num= 97 

Sta El ev Sta Elev Sta El ev Sta El ev Sta Elev 
15578 . 8 977.1 15693.5 976 . 9 15717 . 9 977 15814.4 976.9 15880 . 9 978.5 
15900 . 7 978.2 15967.5 973 .1 16013.9 973 . 9 16068 . 7 973.5 16168.1 973 . 8 
16324 . 7 974 16419 . 6 974 . 1 16584.4 974.1 16657 . 7 974.3 16810 . 8 974 . 5 
16932.4 974 . 5 17066 . 5 974 . 6 17177. 1 974.2 17201.7 974.2 17312.2 975.1 
17331.6 976 17341. 7 975 . 7 17369.6 978.2 17434 . 9 970.7 17473.9 969 . 3 
17535 . 6 971.3 17609 . 4 970.9 17714.8 972.8 17721 . 6 972 . 8 17841. 5 973 . 7 
17932 . 6 974 18016.7 972.4 18039 . 3 972 . 1 18120 . 3 973 . 5 18171.8 968 

18184 969.1 18267.5 973 . 4 18353 . 5 970 . 9 18380 . 1 969.8 18439 969.7 
18521.1 965.52 18538.6 965 . 3 18561.3 969 . 6 18571. 7 970 18619.2 968.6 
18635 . 6 969 . 2 18675.5 973 . 1 18730.7 972 . 2 18817.1 970 . 9 18956 969.1 
18991 .1 970.6 19035.5 973 . 7 19082.7 974 . 1 19116 . 8 968.9 19177.6 972.2 
19217 . 3 970 . 5 19332 . 9 970.5 19399 . 6 962.9 19491.7 962.7 19584.5 965.1 
19624.3 962 . 2 19645 . 8 962 . 3 19669 . 3 965 19679 . 4 965.3 19794 . 5 963 . 4 
19884.7 963.3 19987 . 2 964. 5 20013 . 9 964 . 4 20199 . 2 964 20220 . 6 964 . 7 
20227.4 967 . 6 20231. 3 963.9 20325.6 963.9 20342.5 963 . 9 20345 . 7 965.5 
20353 . 5 967.3 20358 . 6 964.3 20404 963 . 2 20433 . 1 965.2 20458 . 7 965 

20480 963.1 20588.9 964 . 7 20638 . 4 966.8 20725 . 1 968.7 20785 . 1 971.2 
20856 . 76976.9083 20866.7 977 . 7 20886 . 7 979 . 4 20901.8 978.6 20909.2 979.5 

20915.7 978 . 5 20925 . 9 979 . 4 20953.9 979 . 4 20960.7 978 . 7 20985.4 978.7 
20989 . 2 980.3 20999 981.2 

Mann ing ' s n values num= 5 
sta n val Sta n val Sta n val Sta n val sta n val 

15578 . 8 .025 17369 . 6 .037 17932.6 .037 18619.2 . 032 20886 . 7 .025 

Bank Sta: Left Right Leng th s: Left cha nne l Ri ght coeff Con t r. Expan . 
17932.620856 . 76 500 505.82 515 . 1 . 3 

I neffec ti ve Flow num= 2 
St a L Sta R El ev Permanent 

15578.8 17369.6 981.2 F 
20999 20999 981.2 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 203 . 39 

I NPUT 
Descripti on : 203.39 
Station El evat ion Data num= 96 

Sta El ev St a El ev Sta El ev Sta El ev Sta Elev 
15500 974 . 4 15548 . 5 978.1 15604 . 9 974 . 8 15609.8 975 . 3 15717 . 3 976.3 

15722 . 2 976 . 3 15836 . 5 975 . 1 15864.7 976.6 15875 . 6 973 15888.1 975.4 
15914.3 976 . 1 16076 . 8 976 . 1 16271.9 976 . 2 16290.8 976.1 16376 . 9 976.2 
16390 . 2 976 .2 16520.6 976 16549.4 977.1 16694 . 9 973.2 16751 . 5 970 . 2 
16832.2 968 . 6 16901 973 . 2 17053.7 971.4 17105 . 6 971 . 5 17120 974.9 
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17136.1 
17353 

17602.4 
17947.7 
18207.5 
18507 . 8 
18773.9 
19218.1 
19418.4 
19770.9 
20159.5 
20389.8 
20789.2 
21082.9 

21223 

970.9 17147 . 5 
971.2 17382.3 
973 .1 17694 . 4 
972 . 1 17970.8 
968.6 18224.3 
969. 8 18601. 7 
975.9 18902.4 
968.3 19268.2 
960.4 19479.4 
965.7 19800.9 
964.6 20260.9 
962.9 20483 . 7 
969.4 20834.2 
975.6 21098 . 5 
978.3 

Manning's n values 
Sta n val Sta 

15500 .025 16832 .2 

Bank Sta: Left Right 
17970.8 21038.8 

Ineffective Flow num= 
Sta L Sta R Elev 
15500 17519.2 980.9 

21223 . 3 21223 980 . 9 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 203 . 29 

Right Channe l Bank Staion 
station Elevation Data 

Sta 
14306.7 
14498.9 
14687 . 5 
15100.1 
15649 . 2 
15815 . 8 
16293.6 
16733.3 
17251.7 
17469 .8 
17888 . 5 
18204.1 
18535.2 

18920 
19295.1 
19756 . 7 

20226 
20586 

20981.6 
21257.1 

Elev Sta 
975.2 14398.4 
977.7 14515.3 
972.7 14856.4 
972.9 15122 . 5 
973 . 6 15701.1 

974 15918.9 
975.5 16301 
975.8 16808.3 
975.1 17286 . 9 
973 . 6 17539 
970 . 4 17987.9 
968.8 18247.3 
966.5 18593.9 
973.9 18947 . 9 
965.4 19325 . 9 
962 . 1 19849 . 6 
965.2 20297.8 
966.7 20676.2 
969.2 21027.6 
975.6 21295 

Manning's n val ues 
sta n val sta 

14306.7 .025 16968 . 8 

Bank sta: Left Right 
18065.621082.58 

Ineffective Flow num= 
Sta L Sta R Elev 

14306.7 17590 977.9 
21088 . 3 21295 977.9 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 203 .19 

Pre - Project . rep 
974.3 17212 
974 . 9 17417 . 1 
971.8 17733.8 

973 18042 
964.4 18259.9 
972.8 18629.1 

975 19023.2 
972 19346 . 8 

959.9 19491.4 

975 . 5 17260.9 972 . 8 17296 .2 
974.8 17453.9 976.4 17519.2 
970 . 7 17815.5 973 17901 .2 
972.8 18114 969.5 18199 . 7 
963 . 8 18330.5 967 . 6 18418 . 7 
974 . 7 18686 . 7 980 . 9 18738 
970.3 19056.6 971 . 7 19105 .2 
971.4 19370.8 969.4 19397.9 

963.8 19816 . 1 
963 . 8 20303.7 
964.2 20485.1 
971.9 20922.2 
976.5 21138.2 

962 19633 960.6 19736 . 1 
965.5 19916 . 4 965 20010.4 
964.2 20330.3 963 . 1 20346 
964.9 20576 . 8 964.7 20682.1 
969.5 20993.5 968.3 21038.8 
977.4 21143.6 978 . 2 21153 . 1 

num= 5 
n val Sta n val Sta 

.037 17970.8 . 037 18601.7 

Length s : Left Channel Right 
500 

2 
Permanent 

F 
F 

RS: 203.29 

500 505 

Interpolated 
num= 97 

Elev sta Elev Sta 
975.7 14462 . 6 975.2 14487 
976.7 14528 974 14553.9 
972.7 14867.5 972 . 7 15002.5 
975.2 15172 . 8 972.4 15364 . 8 
973 . 4 15710 975 . 9 15724 . 5 
974.9 15999.4 974 . 9 16112.9 
975.5 16411.1 976 16465 . 5 
976.1 16968.8 976.1 17062 . 2 
974.6 17327.4 969.3 17410.1 
974.4 17590 968 . 4 17649.5 
968.4 18065 . 6 972.5 18117 . 7 
971 . 6 18266.5 967 . 8 18378.2 
967 . 2 18627.7 974.8 18719 . 2 
969.3 19046 . 6 972.7 19166.7 
960.7 19447 . 7 960 . 9 19552 . 4 
963 . 4 19945.3 963 20028 
963 . 6 20378.8 964 . 4 20396.1 
969.1 20796.8 969 20894.8 
966.621082.58975.7482 21088.3 
976.3 

num= 5 
n val Sta n val sta 

.037 18065 . 6 . 037 18535 . 2 

Lengths: Left channel Right 
420 

2 
Permanent 

F 
F 

RS : 203 . 19 

620 535 
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n val Sta 
.032 21038 . 8 

coeff contr. 
. 1 

Elev Sta 
977. 9 14491 . 6 
972 . 7 14670 . 7 
972 . 7 15006.1 
972 . 7 15484 . 5 
974.3 15776 . 8 
975.4 16114.8 

976 16664.1 
976 . 1 17153 
970 . 5 17467.7 
971.4 17775 . 2 
969.6 18146.3 
963.9 18464 
971.5 18838.7 
971 . 8 19269 
961.6 19655 . 6 
965.9 20124.9 
961.9 20494.8 
969 . 2 20935.1 
976.7 21155 

n val Sta 
.032 21088.3 

coeff cont r . 
.1 

974 . 2 
968.1 
972.3 
969. 1 
967.4 
974 . 3 
965 . 4 
965 . 7 

965 
963 . 8 
964.4 
965.3 
975.6 
976.5 

n val 
. 025 

Expan. 
. 3 

Elev 
976.6 
972.7 
972 . 7 

974 
976 . 4 
975 . 5 

976 
976 . 2 
974.5 
971.1 
971.6 
968.2 
974.7 
971.6 
961.1 
965 . 7 
962.8 
968.4 
977.1 

n val 
.025 

Expan. 
.3 



Pre-Project . rep 

Right channel Bank Staion Interpolated 
Station Elevation Data num= 97 

sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
16639 . 2 974.6 16696 . 5 974.6 16879.5 976.3 16960.6 976.7 16982 . 2 976.1 
16987 . 1 975.2 16999.5 976 . 6 17045 . 2 975 . 2 17145 . 4 975 17180 . 8 974 . 8 
17306.9 974 17389.7 974.5 17513.2 972.9 17539 972.7 17596.6 969 . 7 
17650.2 971 17690 . 3 968.3 17762. 5 967.5 17781.9 968.4 17812.7 966.2 
17893 . 5 967.8 17945 . 6 971.7 18023.5 971.3 18058.7 964.6 18099.2 971.6 
18139 . 8 972 . 1 18185.8 967.2 18251.5 970 . 8 18282 .1 971.9 18338.2 971 . 3 
18384.4 969 18406.2 969.7 18445 . 9 965 . 2 18495.1 966.4 18521 969 
18558 . 4 964 . 7 18605.8 963.2 18623.9 961.2 18659 961.4 18701 . 5 965 . 4 
18712.2 964.5 18734.5 964.5 18797 .4 970 18848 . 7 968 . 9 18911.7 969 . 9 
18983.1 969 . 7 19009.9 968.7 19025 967.1 19031 968 . 2 19080.8 968 . 8 
19095.4 970.3 19159 970.9 19191.3 967 . 9 19256 967.2 19294.3 960.1 
19346.5 959 19442.2 956.7 19471.8 962.7 19542 . 3 963 19643.7 963.4 
19644 . 6 963.4 19721.9 962.3 19788.7 962.7 19870 964.6 19925.6 962 . 6 
19971.9 966 . 8 20041.3 966 20111 . 2 965.3 20142 . 5 963.8 20233.9 963 . 3 
20336.2 963.2 20384.6 963 .4 20398 . 2 962 . 6 20462 .1 962 . 2 20541.1 965.2 
20570 . 6 966 . 9 20635.2 967 .1 20669.2 965 . 5 20696.2 966.5 20752.9 964.7 
20795.4 967.4 20825.2 966.9 20848.9 967.5 20865 . 3 966.7 20898.7 966.8 
20928.5 970.1 20952 . 6 973.820965 . 39974 . 9827 20981.8 976.5 20999 975 . 6 

21013 977.9 21075 . 8 975.9 21096.9 975.8 21174.9 976.1 21273 . 9 975.8 
21344 . 5 975 . 8 21380 975.6 

Manning's n values num= 6 
sta n val Sta n val sta n va l sta n val Sta n val 

16639 . 2 .025 17762 . 5 .043 18282 . 1 .043 18734.5 .037 20981.8 .025 
21013 .025 

Bank Sta: Left Right Lengths: Left channe l Right coeff contr . Expan. 
18282 .120965 . 39 535 520 485 .1 . 3 

Ineffective Fl ow num= 1 
Sta L Sta R Elev Permanent 

16639 . 2 17587 978 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 203 . 09 

INPUT 
Description: 203.09 

Right Channel Bank Staion Interpolated 
station Elevation Data num= 97 

Sta Elev sta Elev Sta Elev sta Elev sta Elev 
16077 . 3 972. 6 16108. 8 973.2 16114 . 5 973 . 9 16141.2 974.9 16147 976 . 1 
16177 .1 975.5 16186.3 974.5 16217.9 974.3 16296.3 973.5 16396 . 3 973 . 6 
16495.1 973 . 6 16619 . 4 973.4 16649.6 973.4 16802.2 973.6 16847 . 8 974 . 3 
16927.3 974 . 4 16967 . 8 974.4 17063.1 975.3 17138.5 975.2 17150 . 2 974.9 
17158.9 972.7 17171. 5 974 17175.5 975.3 17183 . 4 974 . 2 17268 973.7 

17382 973 . 8 17583 . 9 974.5 17588 .1 974.4 17656 . 3 973 17724. 5 971 . 9 
17787.2 966 17835 968.2 17878.2 968.6 17889 . 9 967 . 6 17960.8 969 
18034.5 970.7 18151.5 966.1 18178.5 966.8 18202.2 966.1 18277.6 970 
18313. 5 969.4 18321.1 969 . 7 18364.1 965 . 2 18437 969 . 5 18507 971.4 
18541.2 970 . 5 18605.3 962 . 2 18681 . 6 963 18770 . 4 960.8 18814.5 971 
18875.7 969 18992.4 969 . 2 19035 . 2 968 . 4 19104.8 968.6 19136 . 4 968 
19190.2 961.9 19211.5 961.8 19247 .1 964 19266.9 960.3 19282.4 958.7 
19461 . 8 959 . 9 19573.5 959.6 19585 . 9 960.2 19653.1 960.1 19682.3 962.4 
19752 . 6 963 . 1 19757 963.1 19865 . 5 961.3 19934 . 1 962.2 20005.1 964.6 
20113.7 965.7 20184 . 3 965.7 20264.8 966 20287.7 966.2 20364 . 7 966.6 
20397 . 2 966.4 20469.2 966.1 20498 . 9 964.4 20517 . 6 961.6 20546.5 960.5 
20610.5 960.6 20636.9 964 .4 20681.6 965.4 20709.6 964.4 20742.1 962.1 
20765 . 3 962 . 2 20780 963.2 20812.8 959.6 20837.9 961.320914.82973 .8939 
20917.3 974 . 3 20926.9 975.4 20942.8 974.2 20972 . 4 973.4 21023 . 3 975 . 3 
21111 . 6 973 . 6 21171 974.1 

Manni ng's n val ues num= 5 
sta n val Sta n val sta n val Sta n val sta n val 

16077.3 .025 17588 . 1 .043 18507 .043 18814.5 .037 20917.3 . 025 

Bank Sta: Left Right Lengths: Left channel Right coeff contr . Expan . 
1850720914 . 82 520 518 500 .1 . 3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

16077.3 17583.9 976 . 1 F 
20917.3 21171 976 . 1 F 

Page 86 



• 

• 

• 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description : 202 . 99 
Station Elevation Data 

sta 
17058 . 5 
17316 . 7 
17571.7 
17723.9 

17893 
18091 . 7 
18293 .1 
18497 . 6 
18650.8 

18875 
19058 

19269.4 
19435.9 
19828.4 
20131 . 7 
20364 .7 
20558.2 
20713 . 5 
20818.5 

20976 

Manning's 
Sta 

17058.5 

Bank Sta: 

Elev Sta 
973.2 17114.3 
973.3 17329.5 
973.2 17646 . 3 
969 . 1 17781.1 
968 . 2 17922 
969.9 18126 . 6 
963.9 18346 . 5 
968.2 18580 . 4 

965 18666.5 
962 . 8 18906.3 
964.4 19119 . 4 
961.7 19318.8 

960 19527.6 
961.4 19945.2 
963 . 1 20172.8 
965 . 9 20422 . 1 
959 . 8 20619.9 
960 . 1 20748 . 9 
963.8 20841.7 
975.9 

n values 
n val Sta 

.025 17646.3 

Left Right 
18469 .4 20926.9 

Ineffective Flow num= 
Sta L Sta R Elev 

17058 . 5 17646.3 976 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 202.9 

Right channel Bank staion 
Station Elevation Data 

sta El ev Sta 
16149.3 972.1 16219 
16526.4 971.9 16579.2 
16699.5 972 . 9 16755 
16957.5 972 . 2 16968 . 8 
17172.3 972 .1 17235 . 7 
17504 . 7 971 17572 . 9 
17772 . 5 968 . 5 17815 
18000.2 967 . 5 18046 . 2 
18258 . 7 965 18308 . 6 
18517.5 967.7 18563 
18808.1 961. 6 18872 . 7 
19121.2 965.8 19211.2 
19378 . 2 959.7 19431.8 
19722.9 960.9 19833.6 
20145.5 959.8 20206 . 7 
20460.7 961 . 4 20488.5 
20624 . 3 960 . 6 20694 . 4 
20858.2 961 .1 20861.7 

21011 973 . 7 21025.1 
21066 . 1 978 . 5 21080 

Manning's n values 
Sta n val sta 

16149 . 3 .025 17815 

RS: 202 .99 

num= 96 
Elev Sta 

973 . 5 17267.7 
974.7 17397.2 
973.1 17659.9 
967.5 17850 . 9 
965.3 17941 
969.7 18186 . 5 
968.2 18360 . 3 
968.7 18586 . 2 
962.2 18686.7 
963.4 18945 . 7 
964.2 19128 . 8 
960.3 19334.7 
959 . 5 19609.2 
960.7 19948 
964.1 20227 . 9 
964.9 20460 . 6 
962.6 20665.6 

960 20773 . 8 
963.9 20894.5 

num= 5 
n val Sta 

.043 18469.4 

Pre - Project . rep 

Elev sta 
973 . 8 17289 
973 . 4 17508 . 3 
972 . 5 17696 . 1 
965.7 17864.6 

964 17984 . 7 
969 . 9 18238.3 
967. 9 18420.8 
968 . 9 18608 . 3 
961.6 18748 .1 
961. 5 18988 . 8 
964 . 3 19182 
959 . 8 19391.3 
959.5 19725. 7 
960.7 20028.5 
965.4 20241.1 
964 . 9 20528 . 6 

962 20682 . 4 
959.3 20789 
963 . 1 20926 . 9 

n val Sta 
.043 19058 

Elev Sta 
973 . 9 17305.6 
973.5 17530.6 
969.8 17713 . 5 
967.2 17879 . 9 
968 . 4 18035 . 6 

970 18288 . 7 
969 . 3 18469 . 4 
967 .1 18619.4 
962.5 18789 . 2 
963.5 19005.4 
965 . 3 19208.5 
959 . 8 19415 . 3 
959 . 2 19759.9 
959 . 3 20090 
965 . 3 20304 
963.3 20552 . 5 
960 . 6 20692 . 5 
960 . 3 20808 
970 . 2 20960 . 7 

n val Sta 
.037 20926.9 

Lengths: Left channel Right coeff contr. 
480 456 424 . 1 

1 
Permanent 

F 

RS: 202 . 9 

Interpolated 
num= 97 

Elev Sta Elev sta Elev Sta 
972 . 6 16381.4 973.3 16446.1 973 . 3 16495 . 7 
972.6 16597 . 9 974 . 5 16618 973 . 6 16631 . 4 
974 .1 16804 971.3 16823 . 8 973 .1 16887 . 1 
972.6 17046 . 9 971.4 17089.7 971.9 17151.8 
971.8 17304.6 971 . 3 17369 . 1 970.9 17440.5 
970 . 6 17644 970 17676.2 972 . 2 17699.3 
965.7 17875 .4 965.2 17896 . 7 963 . 8 17966 . 8 

967 18087 . 7 964.4 18148 . 3 968.4 18203 . 5 
967.1 18383 966.5 18433.6 966 . 6 18455 . 6 
962 .4 18611.6 961.8 18646 958 . 2 18714 
961 .1 18917 963.4 18971 . 7 963 . 8 19054 . 2 
964 . 4 19215 .4 966 19303.3 961.5 19368 . 9 
961.6 19460 . 5 960.1 19592.2 957 . 9 19666.6 

959 19903.1 959.5 19944 . 9 961 20063 . 7 
960 .4 20250.7 959.4 20318 . 7 958 . 5 20412. 7 
963 . 8 20502.9 964 20545 960.1 20596 

959 20754.9 958 . 5 20806 . 5 956 . 5 20831.6 
962 . 3 20936.5 969.5 20988 . 5 971.9 20993. 5 
975 . 7 21027 . 9 980 . 1 21042 . 4 977 21052.5 
974.2 

num= 5 
n val sta n val Sta n val s ta 

.043 18455 . 6 .043 18872.7 .037 21011 
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Elev 
974 . 4 
972.5 

970 
968 
970 

964.3 
969 . 3 
964.4 
962 . 8 
963.6 
964 . 3 
959 . 6 
960.9 
960 . 7 

965 
959.7 
959.3 
960.6 
976.4 

n val 
. 043 

Expan. 
. 3 

Elev 
974.5 
972.3 
972 . 5 

972 
971.3 
970 . 6 
965.8 
967 . 3 
968 . 2 
961.6 
965.2 
960.3 
958 . 3 
959 . 6 
962 . 7 
959 . 7 
957.9 
972 . 3 
978.4 

n val 
. 043 



Pre-Project orep 
Bank Sta: Left Ri ght 

18455 06 2099305 
Leng t hs: Left channel Right coeff contr o 

575 538 460 01 
Ineffective Flow num= 

Sta L Sta R Elev 
1614903 17500 98001 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 20208 

Right Channel Bank Staion 
station Elevation Data 

sta 
1652408 
1666004 

16810 
17081 
17423 

17662 07 
17897 09 
18135 01 
1834801 
1849205 
18761.6 
1907202 
19396 01 
19750 09 
20027 07 
2033908 
20634 06 
2085905 
2098706 
2108208 

Elev Sta 
970 03 1655604 
97401 16671.5 
97107 1690803 
970 09 1714809 
97004 17488 06 
971.7 17678 0 2 
96409 1797402 
964o3 1813708 
96705 18390 08 
956o4 1852607 
962 01 1885808 
959 05 19083 
960 06 1943505 
962 0 5 19813 0 5 

961 2012703 
96301 2039705 
95707 2068206 
95804 20873 
96206 21013 07 

986 21093 

Manning's n values 
Sta n val Sta 

16524 08 0025 1777104 

1 
Permanent 

F 

RS : 20208 

Interpolated 
num= 97 

Elev sta Elev Sta 
97105 16586 06 971 03 1659104 
97308 16699 08 970 07 16750 
97006 16968 05 97002 16997 03 

971 1718806 97002 17279 05 
96906 1749603 969 o7 17556 03 
96904 1775501 968 02 17771 04 
962 08 1801704 962 07 1803703 
96402 18205 96303 1827304 
96808 18406 09 966 02 18434 05 
95804 18618 960 03 1869607 
96306 18897 08 963 07 1896605 
95906 19151 04 960 05 1924307 
96004 19525 06 959 05 19621 08 
96305 19828 02 96306 1989303 
961 05 2022009 962 2026105 
960 08 20461 959o3 20525 01 
958 o4 2075908 957 01 20823 05 
95709 20906 01 958o3 20955 04 

9712101409697106307 2101903 
986 03 

num= 5 
n val Sta n val sta 

0043 1839008 0043 1924307 

Bank Sta: Left Rig ht Lengths: Left channel Right 
183900821014 096 600 55505 450 

Ineffective Flow num= 1 
sta L Sta R El ev Permanent 

1652408 1727905 987 o6 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 202069 

Right Channel Bank Staion 
Station Elevation Data 

sta 
1701106 
1717602 
1735509 
1767009 

17868 
18086 05 
18278 08 
18394 04 
1864405 
18893 01 
19178 07 
1947406 
1978806 
2008302 
20436 06 
20698 09 
2107008 
21103 06 

El ev Sta 
96707 1702305 
972 0 4 17191.8 
968 04 1744509 
96705 1774403 
96706 1789201 
962 02 18149 02 
966 04 18296 03 
97105 1848404 
95703 18707 
95603 18953 
95805 19240 07 
962 05 1954806 
961 01 1984804 

961 20101. 5 
963 05 2046304 
961 02 2076807 
96008 2107704 
98106 2111101 

RS: 202069 

Interpolated 
num= 97 

Elev Sta Elev Sta 
96707 1702705 96907 1710308 
96904 1719406 96805 17229 

967 1747309 966o6 17539 
967o8 1781402 967o3 17864 
96509 17941 09 96307 18000 01 
965 02 1815501 96406 1818107 

967 1835708 968 05 1837108 
971 1852207 971 05 1853901 

95307 18734 01 956 04 1881308 
954 08 19004 08 957 03 1908401 
959 05 19322 09 96008 19365 09 
96105 19628 05 961 o4 1972002 

962 1994908 964 o6 20005 06 
960 08 2016407 959 06 2024905 
963 04 2052208 96307 2059201 
958 06 2085606 95808 2089001 
967 01 210810897008403 2108504 
978 01 2113905 981 01 21166 07 
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Elev Sta 
972 02 1662209 
97108 16768 02 
97304 17058 09 
971.1 17348 0 6 
970 02 1760705 
96803 17836 01 
96304 18039 07 
96501 1831306 
95909 18478 
962 09 1871603 
960 09 1899603 
96001 1933305 
96004 1968506 
96305 1998503 
96208 2032502 
958 04 2057606 
956o8 2085502 
95608 20983 08 
973 08 2105704 

n val Sta 
0037 2101903 

coeff contr 0 
01 

Elev Sta 
970 09 1714609 
967 01 1729402 
96801 17612 05 

971 1786409 
961.6 18034 0 8 
96605 18238 05 
972 0 9 18377 0 8 
96407 18552 09 

956 1884802 
957 06 19157 07 
962 07 1941104 
96207 1977903 
961 01 2001608 
96202 2034004 
96304 2065805 
95806 2102308 
97309 21098 
97908 21198 08 

Expano 
o3 

Elev 
97203 
970 07 
971.8 

971 
96903 
96505 

964 
96505 
95809 
96301 
95909 
96005 
96109 
96105 
96205 
95701 
95706 
959 02 
98706 

n val 
0043 

Expan o 
0 3 

Elev 
971.1 
96805 
96701 
96903 
96306 
96705 
973 o6 
960 01 
95505 
958 03 
962 06 

961 
96101 

963 
96202 
95608 
98008 
976 09 



e Pre-Project.rep 
21211 .8 978 . 5 21216.7 978.5 21220.2 977.8 21223.7 977 . 9 21225 . 4 978.5 
21238.2 975 .1 21274 973.3 

Manning's n values num= 5 
Sta n val Sta n val Sta n val sta n val sta n va l 

17011.6 .025 17868 .043 18377 . 8 .043 19084 .1 .037 21103 . 6 . 043 

Bank sta: Left Right Lengths : Left channel Right coeff contr . Expan. 
18377 . 8 21081.8 585 566 . 1 510 . 1 . 3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

17011 . 6 17176 . 2 981.6 F 
21274.4 21274 981.6 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS : 202.59 

INPUT 
Description : 202.59 

Right Channel Bank staion Interpolated 
Station Elevation Data num= 97 

sta Elev s ta Elev sta Elev Sta Elev sta Elev 
17002.6 972.3 17024.4 972 .3 17044.5 970.3 17059.2 968 17094 .8 969 .6 
17174.4 971 . 6 17206.5 971 . 5 17240 970.3 17269.6 966 . 5 17294 .8 968 . 3 
17332.9 969.6 17346.3 969 17365 . 3 965.5 17382 .1 965 . 5 17399 . 6 966 . 6 
17456 . 2 967 . 4 17523 . 1 966.7 17531 .4 966 . 1 17557.2 966 17651.6 966.7 
17719 . 5 967 . 2 17792.8 966.6 17824.5 966 17874.3 968.6 17886 . 2 967 . 6 
17905 .4 963 . 2 17965 . 1 963.4 18022. 2 961.6 18100 . 5 965 .1 18174 . 1 965 .7 
18210 . 5 964 . 5 18233 . 1 965 . 7 18298.3 968.6 18346 .1 966 .9 18416.7 969 .6 
18505.8 969.5 18556.9 967 . 5 18622 . 3 970 18641 . 7 970 18695.8 961.6 
18704.2 959.5 18757.3 962 18789 .4 959 . 6 18857.2 957 . 4 18891. 5 955 . 7 

18960 953.7 18984.2 957.3 19041.9 957 . 5 19094.7 960.1 19217 . 7 959 . 4 
19264.1 960 . 3 19322 . 3 963.2 19396.6 964 . 3 19407.1 961.9 19425.6 960 

19426 960 . 9 19488 . 2 960 . 7 19564.4 961 . 7 19640 .1 961 . 8 19698 . 4 962 .2 • 19757 . 8 961.8 19850 . 5 959 . 2 19935 . 3 960 . 1 19956 . 2 961 19994.3 961.1 
20000 . 8 960 . 6 20005.1 959.6 20026 .1 957.7 20112 .1 958 . 6 20156 . 3 960.2 
20218.5 960 . 8 20291.8 962.8 20371. 5 961.1 20441.9 962 20501.9 959.5 
20592 . 8 959.1 20699 957 . 2 20711 957 20803.1 957 20825.8 957.1 
20901.9 957.5 20941 958.6 20978.1 956.7 21025 956.8 21152.1 957.5 

21195.09969.8993 21199 . 6 971 . 2 21234 .1 969.1 21236 . 8 970 . 4 21264.7 967 . 7 
21299.7 971.3 21305 . 5 967 . 6 21325.7 957.4 21362.7 958.8 21403.9 974 
21429 .1 977 21478 977.8 

Manning's n values num= 5 
Sta n val Sta n val Sta n val St a n val Sta n val 

17002.6 .025 18022.2 .043 18416 . 7 .043 19217.7 .037 21403.9 .043 

Bank sta: Left Right Lengths: Left Channel Right coeff contr. Expan. 
18416 . 721195 .09 400 561.2 640 .1 . 3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

17002.6 17332.9 977 . 8 F 
21200 21478 977.8 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 202.48 

INPUT 
Description: 202.48 

Right channel Bank staion Inte r polat ed 
Station Elevation Data num= 97 

sta Elev Sta El ev Sta El ev Sta Elev sta Elev 
17009 . 6 967.6 17022 . 6 967 . 5 17087 . 4 968 . 9 17103.6 970 . 4 17112 . 7 969 . 9 
17147.3 972 17156 . 9 971.8 17158 . 2 972 . 3 17178.9 971 17194.4 968 
17247. 5 968.9 17346 . 9 969.1 17398 . 9 969.9 17439.3 968.6 17487.9 968.6 
17510 . 1 966.5 17588.4 966.2 17656 . 6 965 17699.5 965.1 17766.7 963.2 
17818.3 961.3 17890 963 . 8 17903.9 964 . 7 17928 . 8 961.3 17945.4 959.8 
17990.2 960.1 18038.4 959 . 4 18049.4 960.1 18123 963 . 9 18190.8 965 . 8 
18202.9 966.1 18268 .8 964 . 1 18281.9 963 . 4 18373.9 966 . 8 18446.2 967 . 8 

• 18518.9 965.4 18575 . 8 971.2 18611 .2 970.9 18639.1 969.5 18713 961.6 
18741.6 959.3 18784 .7 961.7 18862.1 959 18930.8 954.4 19044.5 952.5 
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Pre-Project . rep 
19074 . 6 956.5 19142 . 6 957.5 19190.4 959 . 1 19212.4 958 . 4 19300 . 6 961.8 
19319 . 9 962.4 19391.1 961.2 19413.8 960.8 19449 . 5 958 . 2 19532 . 2 958 . 9 
19643 . 4 959 19750 959 . 8 19755 959.8 19836 . 5 958.7 19940 . 1 961 . 4 

20015 957.1 20042 . 9 956 . 5 20093.3 957.6 20148 959.8 20169.8 958 . 7 
20238.1 957.7 20350 . 9 956.9 20382.1 955 . 8 20443.3 956 . 5 20518 . 7 957.1 
20582.5 957 . 3 20605 956 . 3 20635 .4 956.3 20720 . 3 959.3 20738.9 959 . 4 
20761 .4 962.7 20791.3 965.4 20855 . 9 962.6 20874.6 962 20962 . 4 963 . 2 
21037 .1 963 . 2 21067 962.7 21100 . 7 957. 5 21141.9 956 . 9 21226.2 955.6 
21274.2 959. 721307.36 968.958 21309.3 969 . 5 21365. 5 967.8 21385.7 965 . 3 
21411.6 965 . 6 21424.5 960 . 8 21433.2 956 . 4 21477.4 957 . 2 21505 . 2 969 

21532 978 . 5 21590 . 9 977 . 9 

Manni ng's n values num= 4 
Sta n val Sta n val Sta n val sta n val 

17009 . 6 .043 18575 . 8 . 043 19074 .6 .037 21532 .043 

Bank Sta : Left Rig ht Lengths: Left cha nne l Ri ght Coeff contr. Expan . 
18575.821307 . 36 700 576.2 385 . 1 . 3 

I neffective Fl ow num= 2 
Sta L Sta R Elev Permanent 

17009.6 17398.9 978.5 F 
21309 . 3 21590 . 9 978 . 5 F 

CROSS SECTION 

RI VER: 1 
REACH: 1 RS: 202 . 37 

INPUT 
Description : 202.37 

Right c hanne l Bank Staion I nterpolated 
station El evat ion Data num= 97 

Sta El ev sta El ev Sta El ev sta Elev sta El ev 
17046 . 5 966 17144 . 2 966 . 4 17159 . 7 966 . 4 17174 . 6 968.6 17199.8 968.8 
17234.1 972.8 17240 .1 970.8 17243 . 5 970 . 9 17244 . 9 973.1 17262 . 2 972 
17288 . 2 966 . 3 17339 . 4 966 . 6 17390 . 7 968 . 1 17480 . 2 967 .1 17572 . 6 967 . 5 
17609 . 6 965.2 17687.4 964 . 4 17729 964.2 17762 . 4 962.8 17818.6 964 . 2 
17908 .4 962.3 17967 . 5 961 .6 18000.2 964 18038 . 7 964 . 1 18072 . 2 959 . 7 
18099 . 8 957 . 9 18104.7 958.4 18151.6 958.4 18194.7 959 .1 18243 . 6 962.8 
18315.7 961. 8 18394.4 965 . 8 18412 . 7 966 . 2 18470.8 964 . 2 18481 . 7 964 . 7 
18501.3 969 . 1 18508.1 970 18598.8 969.5 18602 . 7 969.6 18648 . 3 963.8 
18679.8 963.2 18704 957 . 9 18743 . 6 960.5 18769.5 961 .1 18842 . 5 955 . 2 
18917 . 4 955.9 18993 . 6 955 . 2 19026.1 956 . 5 19078.6 954.6 19116 . 4 956 . 7 
19134 . 5 956.6 19275.2 955.9 19317 . 5 959.5 19392.9 961. 2 19411. 7 961 . 2 
19457 . 9 957 . 5 19505.5 956.4 19577 .4 956 . 1 19580.5 956.2 19670 . 2 956 . 8 
19746.9 961. 5 19839 . 2 958.9 19936 . 5 957.1 20045 956.9 20086 . 7 957 . 3 
20169 . 3 956. 2 20237.2 955 . 3 20328 . 5 958 20334 .1 957 . 4 20399.8 957 
20463 . 4 959 . 2 20513 . 6 962 20602 . 6 959.9 20704 . 3 960 . 7 20742 . 9 961 
20844.4 960 . 5 20908 . 1 960.2 20950. 1 961.7 21049 . 7 960.9 21054 . 1 960.9 
21135 .1 960.3 21179.1 960 . 2 21212 . 7 956 . 8 21338.5 957.1 21366 . 3 957. 1 
21382.6 961. 2 21402. 5 967 . 3 21411.9 966. 7 21431.9 963 . 9 21452 . 4 962 . 7 

21480 964.4 21496 . 8 956 21544. 1 956 . 621581.78968 . 0081 21601.9 974 . 1 
21642.4 975 21693 974.4 

Manning's n val ues num= 5 
Sta n val Sta n val sta n val Sta n val sta n val 

17046.5 . 025 17390 . 7 .043 18508 .1 .043 18743 . 6 .037 21601.9 .043 

Bank sta: Left Ri gh t Lengths: Left channel Right coeff Contr. Expan. 
18508.121581.78 430 400 . 7 360 .1 .3 

Ineffec t ive Flow num= 1 
Sta L St a R El ev Permanent 

17046 . 5 17390.7 975 F 

CROSS SECTION 

RIVER : 1 
REACH: 1 RS: 202.29 

INPUT 
Descri pti on : 202 . 29 
station Elevation Data num= 96 

Sta El ev St a Elev Sta El ev sta Elev sta Elev 
17300 969.4 17300 . 2 969 .4 17310.5 971.8 17342.5 971 . 5 17346 . 7 971.3 

17352. 1 970.9 17359 . 3 970 .4 17377 . 2 970 . 2 17388 . 5 970 .1 17410.3 969 . 8 
17443.6 969.4 17469.5 969 . 2 17494.3 969 17512.1 968 . 3 17537.2 968 . 2 
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• 

• 

17551.3 968.6 17580.1 
17695 .1 967.2 17731.2 

17806 965 . 9 17845.1 
17939.7 964 . 2 17948.3 
18043 . 8 962.7 18050.9 

18151 961 . 8 18180 
18297 . 3 960.6 18444 
18744.1 957.7 18943.8 
19485.5 956.7 19523.1 

19898 956 . 1 20171. 5 
20499.9 957.2 20696.8 
21129 . 5 956 . 9 21176 . 5 
21305.8 956.3 21343 . 7 
21550 . 9 957.9 21563 . 4 
22093.3 966.9 22138 . 1 
22388 . 8 970 . 9 22553 . 3 
22785.4 971.9 

Manning's n val ues 
sta n va l Sta 

17300 .025 17469.5 
21803 .043 

Bank Sta: Left Right 
18197.4 21803 

Ineffective Flow num= 
Sta L Sta R Elev 
21803 22785.4 972.1 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 202.18 

Right channe l Bank Staion 
station Elevati on Data 

Sta El ev sta 
17052.9 966.6 17168.5 

17346 967 17354.3 
17507.1 967 . 7 17613 . 8 
17865.9 962.4 17961.7 
18194.4 960.2 18256 

18389 961.7 18415.9 
18643.2 962 . 4 18672.1 
18910 . 2 957.1 18976 
19142.3 957 19169.3 
19369.7 960 . 1 19472.8 
19727.7 955 . 4 19747.8 

20009 954 20067 . 8 
20240.9 962.3 20277. 5 
20492.4 961.5 20578.7 
20876.8 962.2 20900.3 
21127.2 959.8 21207.6 
21374.8 961.6 21414.6 
21591.2 960.1 21643 . 6 
21808.8 955.3 21829 . 3 
21957 . 1 977.4 21992 

Manning's n values 
Sta n val Sta 

17052.9 .025 17415 . 4 

Bank Sta : Left Right 
18139.721938.41 

Ineffective Flow 
Sta L Sta R 

17052.9 17415 . 4 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 

num= 
Elev 

978.3 

Pre-Project . rep 
967.6 968.2 17588 . 6 968 . 1 17610.9 

966.7 17756 966 . 3 17772.6 
965 . 4 17859.1 965 . 2 17870.8 

964 17978 963.3 17983 . 9 
962.7 18093 . 6 962 . 3 18093.8 
961.8 18197 . 4 961.8 18203 . 9 

959 18520 . 4 958 18577 . 3 
956.4 18989.6 956.6 19224 . 4 
956.9 19553.4 956.9 19827 . 7 
956.3 20383.2 955.7 20442 . 4 
957.3 20777.7 957.4 20879 .1 
956.6 21222.8 956.1 21262.9 

957 21400 . 4 957.2 21410 . 8 
959.3 21703.1 961 21803 
968.1 22178 968.7 22302 . 7 
971.9 22676 . 5 971.2 22717.7 

num= 6 
n val sta n val Sta 

.043 18197 . 4 .043 18989.6 

Lengths: Left Channel 
590 583 .1 

Right 
600 

1 
Pe rmanent 

F 

RS: 202 . 18 

I nterpo l ated 
num= 97 

Elev Sta 
966 17288.7 
968 17364.1 

965 .1 17631.5 
963.1 18017 . 5 
959 . 9 18292.6 
960 . 6 18473.5 
961.3 18707 . 1 
956.3 19019 . 3 
958 . 6 19183.3 
957 . 3 19559.8 
950.7 19844.5 

952 20110.4 
960.8 20351.6 
962.9 20684.9 
963 . 5 20997.2 
957 . 2 21255 
960 . 9 21415.3 
958.8 21685.6 
951.8 21869 . 4 
978.3 

num= 5 
n val Sta 

.043 18139 . 7 

Lengths: Left 
525 

1 
Pe rmanent 

F 

RS : 202.09 

El ev sta 
965.2 17328.5 
966 . 7 17396.2 
964.7 17747 . 4 
963.4 18100 . 5 
958 . 2 18331.5 
964.7 18525 . 3 
957.3 18769 
958 . 4 19048.9 
960.5 19235.6 
955 . 6 19630.4 
951.9 19893.9 
954 . 4 20177.3 

962 20380 
962 . 3 20769 . 5 
958 . 5 21014.5 
956 . 2 21287.8 
960.1 21444 .1 

954 21737.8 
951.7 21919 . 3 

n val Sta 
.043 18976 

Channel Right 
511.84 500 
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968 17662 . 1 
965.6 17783 . 7 
965.1 17909 
963.1 18035 . 9 
962.8 18107.2 
961.7 18212.7 
957.8 18667.8 
957 . 4 19228.7 
956.8 19864 . 8 
955.9 20499 . 8 
956.5 20964 
955.8 21273 . 6 
957.3 21495.3 
962.3 21973.7 
970.7 22344.1 
971.3 22766. 5 

n val Sta 
.037 21563.4 

coeff contr. 
.1 

Elev sta 
965 . 5 17342.3 
967.4 17415.4 
962 . 9 17748.5 
963 . 8 18139.7 
958.9 18344 . 2 
966.1 18612.9 
952 . 6 18804.3 
958 . 7 19085 . 4 
960 . 8 19285 . 1 
954.7 19686 . 5 

954 19954 
963 . 5 20231. 5 
959 . 9 20405 . 9 
960 . 5 20826.3 
957.4 21075.2 
957 . 6 21353.8 
956.6 21527 . 2 
955.1 21787 . 2 

965.5 
964 . 8 
962.8 
962.7 
961.5 
958.1 
957 . 4 
956.1 
957.2 
956 . 5 
955.5 
956 . 7 
964.9 
970.7 
972.1 

n val 
.043 

Expan . 
. 3 

El ev 
968 
969 

962.9 
964.7 
960.8 
966 . 4 
955 . 4 
956 . 1 

963 
951.8 

950 
963.4 
959 . 3 
963 . 1 
957.9 
957.8 
959.6 
954.7 

955 . 921938.41966.7695 

n val sta n val 
. 037 21957.1 .043 

coeff Contr . Expan. 
. 1 .3 



Pre-Project . rep 
Description: 202.09 

Right channel Bank Staion 
Station Elevation Data 

Sta 
12423 . 7 
17358 . 9 
17476 . 4 
17814.7 
18212.9 
18363.8 
18558.3 
18748.7 

19086 
19434 . 4 
19738.7 
20106.3 

20254 
20529 . 3 
20816.2 
21101.6 
21444.4 
21530.5 
21825.3 

21947 

Elev Sta 
965 . 6 17099.8 
964 . 8 17418 
966.1 17491.8 
961.1 17920.2 
964 . 4 18247.5 
957 . 3 18389.5 
962.3 18573.3 
952.2 18769.9 
957.5 19165 . 3 
961.7 19513.8 
957.5 19783.4 

950 20143 . 3 
956.6 20271.4 
963. 3 20613 . 6 
959.4 20866.2 
961.6 21155 
956 . 7 21456.1 
955.5 21561.3 
953.8 21856.2 
973.7 21985 

Manning's n values 
sta n val sta 

12423 . 7 .025 17491.8 

Interpolated 
num= 97 

Elev sta 
965.6 17186 
967.1 17422.9 
967.5 17574 . 4 
960.8 17951.8 
964.7 18306 
962.4 18475.1 
963.2 18621.2 
955.2 18859.3 
959.6 19217.9 
958.9 19564.6 
954.5 19908.5 
952.6 20167.6 
957 . 6 20297.7 
962.6 20698 
961.1 20916.3 
960. 7 21221.6 
957.6 21466.3 

958 21627.9 
951.2 21912.9 
973.7 

num= 5 
n val sta 

.043 18212.9 

Elev 
965 . 4 
965 . 6 

967 
961.2 
959 . 3 
961.1 
963 . 3 
957.7 

961 
953.8 
952.6 
955.5 
960.4 
962 . 2 
960.7 
961.5 
959.4 
959 . 2 
951.7 

n val 
.043 

Sta 
17264 . 6 
17428 . 2 
17614.9 
18050 . 9 
18322.2 
18485.9 
18652.7 
18962 . 1 
19287.9 
19623.2 
19947 . 2 
20187.3 
20396.6 
20720.5 
20996.8 
21280.8 
21503 . 9 

21709 
21928.2 

sta 
19086 

Bank Sta: Left Right Lengths: Left Channel Right 
18212 . 921938.26 510 509 . 32 500 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

12423.7 17491 . 8 973.7 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201.99 

RS: 201.99 

Right Channel Bank Staion Interpolated 
Station Elevation Data num= 97 

Sta Elev Sta Elev Sta 
12423.7 962.9 12792.3 963.8 13061.9 
13746.9 961.3 13984 962.2 14217.9 
14908.9 964.6 14956.9 968.1 14966.2 
15717.5 963 . 6 15947 . 7 963 16170.3 
16481.8 963.7 16706 964.8 16931.9 
17507.7 965.1 17760.7 967.9 18000.5 
18417.7 956.5 18440 960.5 18639.2 
18818.4 957.6 18843.9 951.9 18894.5 

19182 952 . 7 19244 . 4 958.4 19290 
19476.2 956 . 3 19599.7 958.8 19757.3 
20078.1 951 . 3 20095 . 8 953 20192.9 
20347.4 962.9 20368.6 965.8 20433.1 

20589 951 . 7 20619.5 951.7 20638.1 
20735.3 964.1 20750 . 8 961.1 20862.1 
20989.8 964.1 21038.3 963.3 21074.1 
21138.5 968 . 2 21163.6 953 . 1 21180.4 
21555.3 949.1 21578 958.4 21595.4 
21676.1 954.4 21726.5 948.7 21821.2 

21991 967.1 22006.5 964 22019 . 9 
22917.2 966.9 23024.3 966.9 

Manning's n values 
sta n val s ta 

12423.7 . 025 17507 . 7 
21991 .037 22006 . 5 

num= 7 
n val sta 

.043 17760.7 

.025 

Elev 
964 . 2 
962.9 
964.3 
962.3 
964.5 
959.7 

962 
956 

953.9 
956.9 
950.6 

963 
949.5 
965.2 
972 . 2 
949.1 
955.8 
953.2 
967.9 

Sta 
13286 . 8 
14443.4 

15216 
16226.7 
17163.9 
18235.1 

18674 
19104.7 
19357.8 
19806.8 
20250.9 
20465.1 
20700.3 

20904 
21105 . 1 
21267.5 
21617.3 
21862.8 
22243.3 

n val sta 
. 043 19357 . 8 

Bank Sta: Left Right Lengths: Left Channel Right 
18235 . 121892.71 470 477.46 490 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

12423.7 17760 . 7 975.7 F 
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Elev Sta Elev 
965.3 17349.3 965 
966 . 9 17452 965.9 
967.2 17693.5 967.2 
963.8 18132.1 964.1 
960.3 18340.5 958.1 
960.9 18523.3 964.1 
957.8 18708.8 958 . 1 
957 . 3 18975.3 957.3 
955 . 2 19344.8 963 
957 . 6 19686.2 956.9 

952 20093 . 1 950 
956.2 20207.9 958 
960.4 20472.8 959.6 
961.5 20787.7 964.2 
963.3 21047.5 963.6 
956.9 21370 . 9 957.5 

959 21516.7 956.6 
959.7 21751.4 954.3 
955.721938 . 26 965 . 332 

n val 
.037 

Sta 
21947 

coeff contr. 
.1 

n val 
.043 

Expan. 
. 3 

Elev sta Elev 
963.1 13510.3 962 
963.1 14690.7 964.7 
964.5 15450.3 964.3 
962.5 16243 . 5 964 . 4 

965 17409.1 965 . 4 
962 . 5 18353.1 960.5 
954 . 8 18737.7 957.9 
956 . 3 19162.4 959.4 
953.9 19392.3 959.4 
958.1 19854.1 952.5 
959.6 20290 . 2 950.4 
950.1 20577 . 2 949.5 
949.5 20727 . 6 954.8 
975.7 20956.4 975.3 

970 21109 967.5 
949 . 1 21538.3 949.1 
955 . 7 21641.7 951.9 
963.621892 . 71964.4166 
966.9 22585.6 967 

n val Sta 
.032 20250.9 

coeff contr . 
.1 

n val 
.037 

Expan. 
.3 



• 

• 

Pre - Project. rep 
21990 . 9 23024 . 3 975.7 F 

CROSS SECTION 

RIVER: 1 
REACH : 1 

IN PUT 
Description: 201 . 9 

Right Channel Bank Staion 
Station Elevation Data 

Sta Elev Sta 
12498 962.4 12680.7 

13361 . 7 963.7 13371.9 
14082.1 962 . 6 14282 

15026 967 . 2 15036 . 6 
15790 . 8 963 . 8 15996 . 8 
16331.6 962 16525 . 6 
17353.6 965.3 17563 . 8 
17954 . 3 963.8 18181 . 9 
18303 . 9 958.6 18480 . 2 
18820.8 957 . 2 18854 . 3 
19336 . 3 962.3 19389 . 1 
19911 . 4 951 . 6 20081 . 9 

20356 957.7 20398.9 
20954.4 949 . 9 21000.8 
21300 . 7 952.4 21411.2 
21546.8 949 21556 . 2 
21667 . 7 955.7 21698 . 6 

21827.41963 . 9898 21842 
22228.4 965.8 22400.7 
23008.7 966 23096 

Manning ' s n values 
Sta n val Sta 

12498 .025 17569 
21842 .037 21982.2 

Bank Sta : Left Right 
17954 . 321827 . 41 

I neffective Flow num= 
Sta L Sta R El ev 
12498 17769.9 968 

21842.1 23096 968 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 201 . 81 

_ ll.S . 201. 9 

Interpolated 
num= 97 

Elev Sta 
963 12847 . 7 

960 . 2 13574 . 5 
963 . 2 14504 . 3 
963 . 6 15225 . 9 
963.9 16181 . 7 
962 . 6 16699 .1 
966 . 2 17569 
958 . 7 18226 . 6 
961 . 7 18648.9 
951.8 18909 .2 
958 . 9 19449.9 
950.6 20221. 5 
948.7 20567.7 

949 21037 . 1 
949 . 7 21444.1 
952 . 2 21567.4 

949 21736.9 
968 21955.2 

965.8 22432.3 
965.3 

num= 7 

Elev Sta 
963. 1 13015 .1 
962.7 13724 . 8 
963. 3 14674 . 9 
964 . 3 15398 . 3 
962.7 16294 . 9 
963 . 6 16881.9 
964 . 3 17769.9 
955 . 3 18260.2 
961.8 18745.5 
955 . 3 19138.4 
95 1. 5 19624 . 1 
952.6 20269.4 
948 . 5 20744.7 
957 . 5 21099.1 
955.9 21487.9 
960.5 21588 

950 21748.7 
963.2 21982.2 
965.9 22634.3 

n val sta n val Sta 
.043 17769.9 .043 19389.1 
.025 

Lengths: Left channe 1 Right 
500 495 . 8 500 

2 
Permanent 

F 
F 

RS: 201.81 

Left and Right channe l Bank Staions Interpol ated 
Station Elevation Data num= 98 

Sta Elev sta Elev Sta Elev sta 
12574 .1 961.8 12761.8 962 12923 . 9 962.6 13108.8 
13435.2 962 . 8 13461 . 6 960 . 9 13640.2 962 . 7 13758.3 
14049.5 962 . 4 14230 . 8 962 .1 14408 962.7 14585.1 
14940.9 962 . 1 15056.2 964 .1 15099 967.8 15104 . 2 
15444 . 5 964 . 1 15610 . 6 963.9 15771 . 8 963.8 15946.1 
16322 . 1 962 16382 . 5 963 . 6 16475.3 960 . 8 16709.7 

17136 963 17301 963.8 17538 . 6 963 . 1 17700 . 9 
17935.7 965 . 617946 . 89963 . 6227 17964 960.6 18130 
18277.1 959.5 18483.2 960 . 9 18556.4 960.8 18619 . 6 

18765 964 . 3 18860.5 957.6 18955 958.4 19006.4 
19139.8 953 . 9 19294.5 954.6 19378 . 9 957.7 19550 . 9 
19693.5 953.4 19720 .4 950 .1 19883 . 7 950 . 2 20049 . 4 
20285.8 953.2 20377 .1 957 . 6 20392 . 1 962.6 20421 .1 

20665 946 . 7 20832.3 946 . 1 20846.8 951.1 20855 . 6 
20881.2 950 . 3 20908 . 5 949.6 20924 952.5 20962 . 6 
21169 . 8 946 21187 . 6 953 . 2 21244.2 956.3 21263.5 
21322 . 9 946.6 21496.1 948 . 5 21522 . 9 951.7 21690 . 5 

21803 . 27963.6213 21811 967 .1 21860 969.2 21904 .1 
21975 . 7 963.6 22175 .4 965 . 3 22352.1 965 22654 
22875.2 962 . 8 23093 . 9 964 .4 23169 . 5 964.2 
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Elev Sta 
963.3 13199 . 8 
961.4 13908 . 8 

963 14875 . 2 
964 . 4 15600 . 8 
962 . 8 16309 . 4 
964 . 4 17117 . 4 
966 . 6 17941.7 
960 . 7 18291 . 8 

962 18798 . 7 
956 . 3 19200 
955.9 19782.3 
959 . 3 20331.6 
949.1 20888.3 

956 21139.7 
956.1 21503 . 4 
955 . 9 21628 . 6 
952.4 21786.7 
967.4 22181.8 
966 . 5 22801. 2 

n val s t a 
. 032 20331.6 

coeff contr. 
.1 

El ev sta 
962 . 8 13276 . 3 
961.2 13887.4 
963.8 14774.2 
963 .1 15275.2 
963 . 3 16142 . 1 
962. 1 16947 . 6 
964.2 17890.2 

958 18246.7 
964.6 18716.1 
951 . 6 19072 . 9 
954 . 4 19605 . 4 

953 20182 . 8 
948 . 6 20597 
956 . 4 20869 . 8 
950.9 21000 . 7 
960 . 4 21295 .1 
950 . 7 21775 
961.6 21929 . 9 
963.5 22715 . 1 

Elev 
963 . 2 
961 . 8 
963 . 6 
964.2 
964.3 
963 . 7 

966 
960.5 
956 . 2 
953.3 
957 . 2 
955 . 1 
947 . 2 
949.7 

949 
952 . 2 
952 . 8 

966 
966.1 

n val 
. 037 

Expan. 
. 3 

Elev 
963 

962.7 
962.7 
964 . 2 
962.7 
962 . 4 
965 . 6 
956 . 1 
963 . 4 
957.9 
951.1 
953 . 5 
946.8 
954.4 
946.6 
951.3 
950 . 9 

965 
963 . 5 



Manning's n values 
Sta n val Sta 

12574 . 1 .025 17700.9 
21860 .025 21975 . 7 

Bank Sta: Left Right 
17946 . 8921803 . 27 

Ineffective Flow num= 
Sta L Sta R El ev 

12574 . 1 17935.7 969 . 2 
21859 . 6 23169.5 969.2 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
De s cription : 201.71 

Left channel Bank Staion 
station Elevation Data 

Sta Elev Sta 
12659. 2 961.6 12855 . 6 
13187 . 7 959 . 3 13371.2 
13979.7 960 . 3 14193 . 8 
14774.5 961 . 4 14909.4 
15537 . 8 962 . 3 15716 . 6 

16383 961 16543 . 7 
17106.2 961 . 5 17255.2 
17766.4 963 . 8 17769 . 2 

18107.05962.8899 18140 . 2 
18556 .1 957 .7 18600 . 1 

18764 957 18831 . 5 
19409 . 2 953.7 19475.6 
19763.1 949.4 19910 . 3 
20304.5 951.4 20347 . 1 
20692 . 6 956.1 20848 . 5 
21148.8 948.4 21186 . 8 
21490.6 959 . 4 21528 . 5 

22098 963 . 6 22111.4 
22385 .7 963.3 22516.6 
23127 . 8 962.8 23246 

Manning's n values 
sta n val Sta 

12659.2 .02517706 . 7 
21355 .025 21528 . 5 

Bank Sta: Left Right 
18107.05 21528 . 5 

Ineffective Flow num= 
Sta L Sta R Elev 

12659 . 2 18096 . 3 966 
22098 23246 966 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Desc ri pti on: 201 . 62 

Left channel Bank Station 
Station Elevation Data 

Sta Elev Sta 
12723 . 6 960.1 12862.6 
13267 . 4 959 13436 . 1 
14075.1 960.4 14269.1 
14845 . 4 961. 8 15072 . 7 
15676.2 961 15821 
16491.6 961.1 16630.4 
17197.5 958 . 5 17331.6 
17788. 7 963.5 17792 . 9 
18233.5962.1533 18253 . 2 

Pre - Project.rep 

num= 7 
n val sta 

.065 17935.7 

.025 

n val Sta 
.065 19378.9 

Lengths: Left Channel 
535 511 . 61 

Right 
515 

2 
Permanent 

F 
F 

RS: 201.71 

Interpolated 
nu m= 97 

Elev Sta 
961 13000 
960 13521. 5 

960 .9 14324.5 
960 . 6 15132 . 5 
961.2 15856.1 

961 16684 . 4 
962 17388.3 

962.5 17794.4 
957 18197 . 6 

958 . 6 18651.3 
958.2 19007 . 5 
949.9 19555.7 

951 19978.4 
954 . 9 20447 .3 
954 . 8 20899.8 
951.7 21268.1 
960.3 21661 .1 
961.1 22160.6 
964.2 22615 . 8 

962 

num= 7 
n val Sta 

.065 18096 . 3 

.025 

Elev Sta 
961 13129 . 9 

960 . 313689 . 3 
960 . 9 14461 
961 . 7 15192.9 
961 . 1 16082 . 6 
961 . 3 16813.5 
961.5 17585.2 
964 . 5 17957.8 
953 . 2 18356.6 
956 . 4 18676.1 
955.3 19076 . 4 
955.6 19660 . 9 
951.1 20023 .1 
951.1 20499 . 8 
950 . 2 20984 . 5 
954 . 5 21355 
959 . 7 21837.7 
964 . 1 22190.7 
964.3 22832 . 1 

n val Sta 
.065 19660.9 

Lengths : Left Channel 
505 489.63 

Right 
495 

2 
Permanent 

F 
F 

RS: 201.62 

Interpolated 
num= 97 

Elev Sta 
960.3 13017 . 9 
959 . 9 13621.5 
960 .4 14410.3 

961 15207.9 
960.6 15995.5 
960.7 16799.9 
959 . 3 17350.4 
962 . 2 17963 . 6 
95 3. 1 18417.5 

Elev Sta 
960.4 13156.4 
960.4 13766. 2 
960 . 9 14542 . 3 
961.9 15344.9 
960 . 4 16157 . 9 
960.5 16987 . 6 
962 . 3 17555 
963 . 3 18107 
953 . 4 18563 . 5 
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n val Sta 
.032 20392 . 1 

coeff contr . 
. 1 

Elev Sta 
960 . 8 13180 . 2 
960 . 513844.9 

961 14593. 2 
963 . 1 15384 . 5 
960.9 16210.7 
961.2 16941.4 
961. 5 17706 . 7 
964 . 3 18096.3 
956 . 6 18441. 5 
956 . 9 18707 

952 19279.5 
959 19739.3 

954 . 8 20199 
956 . 3 20554 . 9 
949.7 21011 .3 
95 3 .1 21433.7 
959 . 7 21975.8 
962 . 9 22353 . 1 
963 . 4 22981 . 6 

n val Sta 
.032 20554 . 9 

coeff Contr . 
.1 

Elev Sta 
960.4 13253 . 3 
960.5 13909. 8 
960.9 14677.4 
961.6 15510 . 2 
960 . 8 16296 
960.1 17022.4 
961.1 17693.7 
962 . 8 18229 . 7 
953 . 4 18723. 5 

n val 
. 037 

Expan . 
. 3 

Elev 
962 . 1 
960 . 6 
960.9 
962 . 1 
961 . 2 
961 . 7 
962. 1 
964.8 
961.3 
951.3 
954 . 1 
954 . 2 

956 
954 . 5 

946 
954 . 9 
962.2 
963 . 4 
963 . 4 

n val 
. 037 

Expan . 
. 3 

Elev 
961.5 
960 . 4 

961 
961.6 
961.1 

962 
961.5 
963 . 9 
95 2. 3 
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18864.3 
19237.7 
19677 . 3 
20213.3 
20619.5 
20962 . 2 

21351 
21824 

22197.1 
22491.4 
23268.1 

951.9 18956.1 
952.1 19435.3 
954.6 19737 . 2 
953 . 8 20358.7 
953 . 2 20653.6 
949.9 20990.6 
951.4 21457.3 
959.8 21964.5 
961.9 22233 . 4 
963.3 22714.7 
960.6 23318.4 

Manning's n values 
sta n val Sta 

12723.6 .025 16799.9 
19577 .032 20509 . 2 

Bank Sta: Left Right 
18233.5 21477.5 

Ineffective Flow num= 
Sta L Sta R Elev 

12723.6 18229.7 965 
22233 . 4 23318.4 963 . 9 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201.52 

Left Channel Bank Station 
Station Elevation Data 

sta 
12786.6 
13357.3 
14185.2 
15114.2 
15959.1 
16834.1 

17566 
18009.1 
18577.1 
18848.6 
19223.7 
19607.6 

19936 
20608.4 
20990.6 
21391.4 
21995.7 
22225.8 
22674.4 
23263.4 

Elev Sta 
960.2 12939.6 
959.7 13501.3 
959 . 4 14386.6 
959 . 2 15254.5 
959 . 6 16138.8 

958 17009 . 5 
960 17731.1 

960.4 18087.6 
948 . 4 18651.6 
953.1 18893.8 
956.3 19377 
951.7 19748 
956.7 20100.5 

948 20715.6 
945.3 21048.3 
958.4 21554.4 
958.3 22004.2 
961.6 22299.7 
962.5 22848.1 
961. 3 23370 

Manning's n values 
sta n val Sta 

12786.6 .025 17009.5 
20244 . 037 21391.4 

Bank sta: Left Right 
17943 . 73 21391.4 

Ineffective Flow num= 
Sta L Sta R Elev 

12786.6 17845 . 2 963 . 2 
22212.5 23370 963.2 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201.43 

956 . 6 19045.2 
953.3 19483 
953.8 19772.7 
952 . 9 20472.9 
948.7 20723.6 
945 . 6 21150.5 
955 . 6 21477. 5 
960.6 22074.2 
963.7 22249 . 4 
962 . 8 22775 . 6 
961 . 5 

num= 9 
n val sta 

.15 17197.5 
.037 21351 

Pre-Project. rep 
956.9 19129 . 4 952.1 19159 . 3 
951.6 19522 953.4 19577 
949.2 19918.1 949 . 3 20064.6 

952 20509.2 950 20584.5 
953.3 20794.2 955.3 20904 . 8 
945.9 21165 . 2 946.9 21199 . 1 
960.2 21514.2 959 . 4 21654.6 

961 22085 959 . 8 22090 . 5 
962.1 22301 963 . 2 22456.6 
962 . 8 22945 . 1 962 . 7 23131.5 

n val Sta 
.025 17792.9 
.025 21477.5 

n val Sta 
.065 18229 . 7 
.025 

954.5 
948 . 8 
953 . 2 
955.3 
954 . 6 
955 . 3 
959.9 
961.3 
963.4 
962 . 5 

n val 
.065 

Lengths: Left Channel 
485 486.48 

Right 
510 

coeff contr. 
.1 

Expan. 
. 3 

2 
Permanent 

F 
F 

RS : 201. 52 

Interpolated 
num= 97 

Elev Sta 
960.1 13099 
960.4 13678. 7 
959.8 14539 
962.1 15427.2 
959.3 16313.2 
957.5 17081.3 
959 . 6 17842.3 
959 . 9 18104.5 
946.4 18699.1 

954 18925.3 
949.7 19404.1 
954.6 19781.1 
954 . 2 20244 
953 . 3 20891.6 

948 21178 
958 21596.8 

960 . 1 22157.3 
963.1 22311.3 
961.1 22905.9 
959.8 

num= 7 
n val sta 

. 15 17261.7 
.025 

Elev Sta 
960.1 13244 . 9 
959.8 13830 . 9 
959 . 6 14722.7 
959.8 15592.7 
960 . 4 16492.7 
959 . 5 17261.7 
960.3 17845 . 2 

954 18264.9 
952 . 7 18753 . 8 

958 19065.9 
948.6 19480.7 
954.1 19818.6 
952.7 20403.3 
948.2 20923 . 4 
947.3 21216.5 
958 . 1 21777.9 
959.4 22212.5 
960.4 22338.4 
961.6 23058.8 

n val sta 
.025 17845.2 

Lengths: Left channel 
495 492.06 

Right 
495 

2 
Permanent 

F 
F 

RS : 201.43 

Elev sta Elev 
960.2 13300.5 962.8 

960 14035.1 959.9 
959.3 14894.1 959.5 
959.9 15779.1 959.7 
958.5 16665.8 959 

956 17408.3 957.9 
962.917943.73961.3971 
951.7 18427.6 949.5 

949 18784.8 949.1 
958.5 19153 954.3 
949.5 19540.9 947.7 
949 . 6 19876.6 948.4 
950.4 20550.4 948.2 
941.8 20972.4 940.9 
954.8 21254 . 9 957 
958.2 21934.4 958.6 
961.1 22218.9 959.2 
962.5 22478 . 8 962.4 
963.2 23081.5 963 . 2 

n val Sta 
.15 19480 . 7 

coeff contr . 
.1 

n val 
.032 

Expan. 
.3 

Left Channel Bank Station Interpolated 
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Station Elevation Data 
Sta Elev Sta 

12790.4 959 . 2 12931.7 
13574 . 8 960.1 13719.2 

14260 960.7 14418.2 
15008 . 5 959 . 1 15194.6 
15799 . 1 959.9 15827.9 
16478 . 5 958.1 16617.9 
17202 . 1 956 . 4 17374.3 
17853.5 961.9 17859 . 2 
18066.9 952.8 18179.7 
18738.8 948.8 18799.8 
19253 . 6 950 . 7 19403.4 
19671 . 9 955.8 19712.9 
19996.8 955.1 20141 . 7 
20689.8 947.9 20719 . 5 
20976. 3 941.3 21080.6 
21271.5 950.5 21342.1 
21676 . 7 958. 3 21814 . 1 
22322.3 960.9 22328 . 9 
22648.5 961. 2 22787 
23341.9 960 . 2 23387 . 4 

Manning's n values 
Sta n val sta 

12790 . 4 .043 15827.9 
20649 . 03 7 21342.1 

num= 97 
Elev Sta 

959 . 4 13106.1 
960 13863 . 6 

961.9 14556 . 8 
958 . 6 15331.7 
961. 5 15973.4 

958 16780.3 
959 17594 . 2 

959.6 18001.4 
952.8 18317 
954.8 18924.3 

947 19416.1 
955.8 19744 . 1 
954.2 20303 . 2 
943.8 20747.5 
942 . 7 21100.4 
957.5 21353.3 
958.7 21883 
958.7 22340 
960.2 22945.6 
958.8 

num= 7 
n val sta 

.065 17202.1 

.025 

Pre-Project . rep 

Elev Sta Elev Sta 
959.5 13261.9 959.6 13426 . 6 
960.3 14015 . 4 959.4 14162 . 1 
961.4 14697.8 960 . 6 14846 . 1 
959.1 15511 . 6 959 . 4 15657.5 
960.8 16110.8 960 . 5 16254 . 2 
959.8 16924.1 959.3 17061.9 
959.4 17734 959 . 4 17844 . 3 
960.7 18014.9960.4907 18053 
950.6 18459.7 949 . 9 18597.4 

958 19076.8 958.9 19195 . 5 
948 . 3 19450.8 947 . 6 19528.4 
948 . 3 19847.5 947.6 19851.7 
954.8 20474 . 6 951 . 5 20649 
947 . 5 20911.6 947 20951.8 
945.1 21136.4 946.2 21179.1 
959 . 8 21363 . 1 957 . 2 21516 . 4 
958.4 22035 . 4 957.9 22182.8 
962 . 3 22362 . 8 960 . 4 22606.3 
960 . 3 23094 . 6 961.1 23289.3 

n val Sta n val s ta 
.025 178 53. 5 . 15 19253.6 

Bank Sta: Left Right 
18014.9 21342 . 1 

Lengths: Left channel 
555 519.88 

Right 
505 

Coeff contr. 
. 1 

Ineffective Flow num= 
Sta L Sta R Elev 

12790.4 18000 962.3 
22322.3 23387 . 4 962.3 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 201 . 33 

2 
Permanent 

F 
F 

RS : 201. 33 

Left ChannelBank Station Interpolated 
Station Elevation Data num= 97 

Sta Elev Sta Elev Sta 
12785.7 957 .8 12951.9 958.1 13134.4 
13649.5 958.9 13744.1 960 . 9 13758 . 6 
14255 . 8 961.3 14420.6 961.4 14593 . 6 

15164 957.6 15345 . 7 958.5 15520.6 
16014 . 9 960.3 16184 . 1 960.4 16362.7 
16837 . 4 958.7 16937 956.7 17109.2 
17465 . 9 959.2 17667.7 959 17831.2 
17948 . 2 960.418049.52959.5026 18072 . 4 
18398.7 954.5 18556 . 7 954.3 18607.2 
18715 . 7 949.6 18791 954.8 18874 . 7 
19116.8 949. 1 19140 . 9 943 19269.7 
19565.6 952.4 19588.8 955.2 19608.2 
19969.5 952.2 20134.6 953 . 3 20171 . 4 
20341.3 955.5 20424.9 951 . 7 20512.5 
20769 . 7 946.7 20843 . 2 955 21006.1 
21236.1 944.8 21304 . 1 946.3 21310.7 
21545.7 957.7 21548 . 3 957.8 21799.8 
22107 . 8 957.3 22115 958.6 22356.1 
22794 . 7 960.7 22966 . 1 961 23037.1 
23397.6 960.4 23444 960 . 7 

Manning's n values 
sta n val Sta 

12785.7 .043 15854 . 4 
19315 . 037 21381.8 

num= 7 
n val Sta 

.065 17266.3 

.025 

Elev 
958.1 
959.4 
961.2 
959. 3 
960.3 
956 . 2 
959 . 5 
959 . 3 
952 . 5 
955.9 
945.9 
948.1 
952.2 
950.6 
948.3 

945 
956.8 
957.9 
962.1 

Sta 
13293. 5 
13925.5 
14794 . 8 
15694 . 3 
16517.9 
17266.3 

17862 
18086.6 
18626.2 
18937.2 

19315 
19752.9 
20226.7 
20548.8 
21057.8 

21357 
21810.6 
22513.8 
23192.4 

n val Sta 
. 025 17929.5 

Bank Sta: Left Right 
18049. 52 21381.8 

Lengths: Left channel 
515 514 . 62 

Right 
515 

Ineffective Flow num= 
Sta L Sta R Elev 

12785 . 7 17929.5 962 . 2 
22624.6 23444 962.2 

2 
Permanent 

F 
F 
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Elev s ta 
958 . 1 13493.4 

959 14085.7 
960.7 14992 . 6 
959.9 15854 . 4 
960 . 6 16680.1 
958.7 17288 . 5 
961.6 17929. 5 

953 18242 . 2 
948.5 18634 . 2 
954.7 18984.3 
948.3 19489 . 9 

948 19806 . 6 
955.4 20293.9 
944.7 20652 . 6 
946 . 6 21076.8 
957.5 21381.8 
956 . 8 22056.9 
959 . 5 22624.6 
961.3 23366.6 

n val Sta 
. 15 19116.8 

coeff contr. 
.1 

Elev 
960 . 3 
960 . 1 
959.1 
959.5 
959 . 9 

956 
960 . 3 
959 . 9 
947.5 
956.6 
954 . 4 
953 . 1 
946 . 3 
947.8 
944 . 6 
957.7 
959.4 
961 . 2 

961 

n val 
.032 

Expan. 
. 3 

Elev 
95 8 .4 
95 8 .6 
959.3 
959.9 
958 . 6 
957 . 8 
961.8 
954.4 

950 
948 

950 . 7 
953 

954.2 
950 

943 .6 
958.1 
957.1 
962.2 
961.5 

n val 
. 032 

Expan . 
. 3 
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CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201.24 

Left Channel Bank Station 
Station Elevation Data 

sta 
12806 

13697.1 
14482 
15156 

15939.5 
16801.9 
17566 .1 
18084.6 
18769.1 
19190.4 
19709.9 
20272.4 
20901.9 

21477 
21742.9 
22660.5 
23535.3 
23745 .1 
24523.2 
25449 . 6 

Elev Sta 
955 . 8 12962.7 
957.3 13855.5 
958 . 5 14660 
956.9 15324.8 

959 16132.2 
956.7 16986.8 
957.4 17719.1 
951.9 18123 .2 
951. 5 18834.7 
949 .6 19365.4 

951 19861.9 
956.3 20322.3 
952.6 21060.4 
945 . 1 21515.7 
955.8 21840.8 
959 . 5 22837.1 
958 . 6 23693.7 
960.6 23895.9 

960 24683.9 
962 . 7 25490 

Manning's n values 
sta n val Sta 

12806 .043 16132 . 2 
18957 .037 19659.5 

Bank sta: Left Right 
18067.36 21570 

Ineffective Flow num= 
Sta L Sta R Elev 
12806 18063.5 964.7 
23006 25490 964.7 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201.14 

Left Channel Bank Station 
Station Elevation Data 

Sta 
12823.9 
13816.9 
14708.6 
15609 . 9 

16475 
17162 .8 
18017 .1 
18415 . 6 
18818 . 8 
19305.2 

19961 
20553 . 6 
20992.7 

21160 
21644.4 
22051.3 
22832.8 
23606.9 
24625.1 
25215.4 

Elev Sta 
955 . 7 12999 . 4 
955 . 8 13992.2 
956 . 3 14909.6 
956 . 4 15791 
953 . 7 16660. 8 
956 . 1 17184.4 

960 18032 
950 . 8 18585.7 
941.6 18850.4 

951 19389.8 
950.3 20069.8 

952 20738.9 
949.8 21019.8 
941.1 21202.5 
944. 5 21697. 9 
955.9 22155.8 

959 22857.1 
957.7 23803.1 
958 . 9 24632.8 
961.6 25365.2 

Pre-Project.rep 

RS: 201.24 

Interpolated 
num= 97 

Elev Sta 
956.3 13145.6 
957.4 14010 .3 
956 . 8 14688 . 4 
957.6 15476 .8 
958.4 16296 . 2 
954.6 17117 . 8 
957.9 17947.6 
954.4 18273.7 
946.6 18852 .7 
949.8 19479.4 
951 . 5 20036 . 3 
953.3 20397.8 
953.1 21108.8 
945.4 21547.4 
955 . 8 22073.6 
960.3 23006 
960.2 23701.8 
959.5 24055.3 
959.1 24867.9 
964.7 

num= 9 
n val Sta 

.065 17180 . 2 

.032 20174.4 

Elev Sta 
957.3 13331.4 

957 14164 . 7 
957 . 7 14821.8 

959 15632.7 
957.9 16464.6 
954.3 17180 . 2 
957.8 18063.5 
954.7 18463.7 
947 . 7 18957 
950. 7 19501. 5 
950. 6 20116. 5 
952.3 20534.1 
948.4 21143.3 
956.4 21570 
956.2 22315.2 
960.7 23189 
958.7 23728 . 6 
959.7 24212 
960 . 4 25044.2 

n val sta 
.025 17947.6 
.037 21570 

Lengths: Left channel Right 
485 488 . 56 490 

2 
Permanent 

F 
F 

RS : 201.14 

Interpol ated 
num= 97 

Elev Sta Elev Sta 
956.2 13212 .7 955.6 13428.9 

956 14163.4 956.5 14335.2 
955.2 15093 . 8 955.5 15267 
956 . 8 15950 . 3 959 16129.2 

955 16839.9 953.5 17004.5 
958 . 7 17362.4 957.4 17598 .4 
960.218037 . 86957.9083 18056.8 
951.8 18725.4 952.4 18733.1 
943.3 18986.4 943 . 9 19077.9 
945.3 19562.7 946 . 4 19610 
955.8 20203.6 953 . 6 20241.8 
949.5 20840.4 947.3 20887.4 

942 21063.4 942 . 9 21079.7 
940.4 21278.6 945 . 6 21455.1 
954 . 5 21721 955.2 21725.6 
956.1 22389.7 956.4 22512.4 

957 23030.8 959 23238.6 
958 24052 . 9 958.2 24291 .1 

957.3 24637 . 8 958.9 24815.7 
962.4 
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Elev Sta Elev 
956.5 13517.2 956.2 
956 . 7 14318.4 958 . 2 
955 .2 14989 957.8 
959 . 6 15787 959.8 
957 . 9 16632.1 958.1 
958 . 7 17353.5 957.6 
959 . 918067.36958.4367 
954.1 18640.4 954.1 
944.8 19101 . 5 944.9 
945.5 19659.5 947 . 2 

953 20174.4 956.4 
946.8 20728.3 949.3 
943 .1 21322 . 6 943 
957.6 21573.6 955.3 
956.6 22474.6 957.8 
960.3 23372.7 959.3 
959.3 23733.9 957.9 

959 24364.3 958 . 6 
960 . 6 25240 . 9 961.6 

n val sta 
.15 18063.5 

.025 

coeff contr. 
. 1 

Elev Sta 
956 13645.2 

955 . 8 14527.3 
954.8 15439.6 
957.7 16303.6 
951.4 17082.5 
957.1 17832.2 
950. 5 18241.1 
949.9 18790.6 
949.8 19149.1 
949.5 19790.7 
949.2 20445.4 
943 . 5 20941.4 
945.4 21128.6 
945.3 21569 . 3 
953.1 21741.2 
956.8 22725.1 
958.8 23414 
958.1 24471. 3 
959.6 25013.4 

n val 
.15 

Expan. 
.3 

Elev 
955.7 
956.5 
956.4 

956 
958.8 
956.8 
949.4 
949.1 
948.9 
949.7 
947.5 
948.4 

946 
940.9 

955 
956.9 
958 . 9 
958.5 
960.6 



Manning's n val ues 
s t a n va l St a 

12823 . 9 .043 16303.6 
19610 .032 20553 . 6 

Bank s t a: Left Righ t 
18037 . 86 21721 

Ineffec t ive Flow num= 
Sta L Sta R El ev 

12823 . 9 18032 962 . 4 
22832.8 2S 36S.2 962 . 4 

CROSS SECTION 

RI VER: 1 
REACH: 1 

INPUT 
oesc r i pti on: 201. OS 

Left channe l Bank s t a ti on 
St ati on El evat ion Da t a 

Sta El ev Sta 
12848 . 3 9S4 . S 130SS.4 
13886 . 2 9S4.S 14079 . 9 
14893 . 9 9S4 . 8 1S093 . S 
15890.9 955 . 3 16093 . 3 
16876. 1 9S3 . 1 17029.6 
17239 . 8 9S6 . 7 17474 . 3 

17948 . 21 957 . 514 17963 . 9 
18642 947 . 2 18662 . S 

19069 . 3 949 . 7 1911S 
194SO.S 944 . 4 19486 
19926 . 9 951 19979 . 4 
20233.6 946.1 20272 . 3 
20746.4 9S0 . 2 20793.3 
21193.9 949.2 21384 . 8 

21849 955 . S 21881. 2 
22189 . 8 9S4 . 8 22244 . 5 
22894.6 9S7 . 1 2290S . 9 

23414 9S7 234Sl. 8 
24400 957 . 7 2459S. 1 

24836 . 5 959 . 9 24997.1 

Mannin g ' s n values 
sta n val St a 

12848 . 3 .043 16687.2 
19486 .032 20402.5 

Bank Sta: Left 
17948 . 21 

Inef fective Fl ow 
Sta L Sta R 

12848.3 17947.8 
2290S . 9 24997. 1 

Ri ght 
21849 

nu m= 
El ev 

961. 2 
961 . 2 

CROSS SECTION 

RI VER: 1 
REAC H: 1 

I NPUT 
Desc r ipt i on: 200 . 9S 

Left c hann el Bank Stat ion 
s t ati on El evat ion Data 

St a El ev Sta 
12874.8 952 . 5 13039.9 
13708.S 953 . 7 13872 . 8 
14603.1 9S3 . 1 14762 
15422 . 3 9S7 . 2 15S83 
16164.6 9S7 .4 16332.4 

17049 9S3 . 4 17207.8 
17631 . 7 9S3 . 8 17653.9 
17964.6 951 . 3 1813S . 4 
18428.8 949 18651 . 9 
19040 . 9 943.9 19102 . 9 

Pre-Project . rep 
nu m= 8 

n val Sta n val s ta 
.065 17184 .4 . 025 18032 
.037 21721 .025 

Lengths: Left cha nne l Rig ht 
480 481. 53 485 

2 
Pe rmanent 

F 
F 

RS : 201. OS 

I nterpol a ted 
num= 97 

El ev St a El ev St a 
9S3 . 7 13276 .2 9SS.4 13483 . 1 

9SS 14267 . 8 9SS . 7 14489.3 
953 . 8 15286. 8 955 15S08 
95 5 . 3 16296 . S 95S . 9 16489 . 7 
951. 4 17090 95S . 6 17177.7 
956 . 9 17712.8 956 . 3 17920. 1 
950 .4 18149 . 7 948 . 9 18366 . 7 
941.8 18877.7 942 . 9 1896S . 7 

948 19146 . 2 943 . 8 1930S.4 
951.1 196S6. 3 948 . 4 19742 . 2 
950 . 2 20027 . S 9SS . 4 20105.3 
948 . 2 20302 . 6 946 . 7 20402 . 5 

949 20816.3 941 .7 20964 . 1 
948 . 9 21582 . 1 946 21750 .2 
953 . 7 21901.6 95S . 1 21907 
955 . 2 22537 . 9 95S . 5 22570 . S 

959 22934 .1 957 . 4 23165 . 2 
959 . 3 23684 . 3 9S6 . 6 2393 3 . 2 
958 . 4 24603 .3 9S7 . 1 24622.7 
961 . 2 

num= 8 
n val St a n val sta 

. 15 17177.7 . 02S 17947.8 
.037 21849 . 02S 

Lengths : Left Channel 
520 S12 . 89 

Rig ht 
510 

2 
Pe rmanent 

F 
F 

RS : 200 . 95 

Inte rpol ated 
nu m= 97 

El ev Sta 
952 13212 . 3 
954 14042. 5 

954.2 14934 
954.7 1S746 . 4 
957 . 6 16S04 . 4 
951. 7 17274 

Elev Sta 
952 . 3 13372 . 8 
953 . 4 14205 . 3 
952.2 1S127 .8 

955 15906.8 
9S6.6 16673 
95S . 6 17440 . 2 

n val sta 
. 15 18850 . 4 

coeff Contr . 
. 1 

El ev Sta 
9S7. 1 13684 . 3 
9SS . S 14686 
9S5 . 8 1S694 . 8 
9S6 . 3 16687 . 2 
9S3 . 2 17211.7 
9S7 . 3 1794.7.8 
949 . 3 185S2 . 6 
942 . 8 19025 . 5 
944 . 7 19341 . 4 
949.2 19800 .S 
953.3 20157 . 5 
9S0.2 2061S.4 
941.5 20993 . 4 
942. 4 21815 . 9 
9S3 . 3 21990.8 
955 . 5 2283S 
957.6 23380 

957 24126 . 1 
959 . 8 24638. 5 

n val s t a 
. 15 18965 . 7 

Coeff Con t r. 
. 1 

El ev St a 
953 . 5 13537 . 8 
953.3 14401 . 9 
9S2. 8 15312.6 
956 . 3 15988 . 2 
9S7.2 16861. 4 
954.4 17613. s 

958 . 1 17824.4 958 17905 . 89S6 . 9189 17952.4 
946 . 6 18219.9 947 18317 . 2 949 . 6 18410 . 9 
947 . 8 18690 . 8 946.2 18729 . 3 940 . 1 18914 
941. 9 19126.2 943.3 19190 . 9 941.9 19216 . 4 
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n val 
. 037 

Expan. 
. 3 

Elev 
9S4 . 7 
9S4 . 3 
955.4 
954 . 3 
959. 1 
957.7 
947 . 7 
948 . 9 
942 . 6 
946 . 7 
947 . 1 
948. 5 
945.9 
945.1 
9S3 . 6 
955 . 8 

958 
957 . 5 
957.6 

n val 
. 037 

Expan. 
.3 

El ev 
953 . 7 
953 . 5 
9S3. 8 
9S5 . 4 
956.7 
957 . 4 
9S6 . 3 
946 . 7 
943.4 
943 . 8 



• 19237 . 2 941.5 19420.9 944 . 3 
Pre-P ro j ect. r ep 

19517 . 6 943 . 7 19555 . 3 947.7 19758 . 1 946 . 5 
19818 . 9 950 . 2 19947 . 1 951.5 20006 . 8 955 . 9 20184 . 2 954. 1 20323 .1 951.3 
20414 . 3 945 . 7 20527 . 8 944.2 20653.3 949 . 4 20684.2 940 .5 20842.4 942.7 
20989 . 1 947 . 8 21069 . 4 948 . 4 21262.3 947 . 7 21448.8 948.8 21631.4 946 . 7 

21802 942 . 6 21869. 1 939 . 8 21909 . 3 943.4 21954 953.2 22148.5 954 . 1 
22306 . 3 954 22378 955 . 4 22594 . 8 954 22757 . 8 954.9 22935 . 8 954 . 8 
23107 . 3 956.2 23275.4 955.9 23411 .6 954.8 23 573 . 4 957 . 7 23629 . 1 956 . 7 
23796 . 3 955 . 8 23971. 7 955 . 8 24129.8 956 24294 . 4 955 .8 24466 . 5 955 .4 
24623.6 95 5. 4 24630 955.3 24639 . 7 957.8 24648 . 4 954 . 6 24662 . 5 958 . 2 
24836.4 959.8 24988.3 960.7 

Manning's n val ues num= 6 
Sta n val sta n val Sta n val sta n val St a n val 

12874 . 8 .043 17824 . 4 . 15 18729 . 3 . 037 19517.6 .032 20323.1 . 037 
21954 .035 

Bank St a: Left Ri ght Lengths: Left channel Right coeff con t r. Expa n . 
17905 . 8 21954 475 474.38 480 . 1 . 3 

Ineffective Fl ow num= 2 
Sta L Sta R Elev Permanent 

12874 . 8 17824 . 4 960 . 7 F 
23100 24988 . 3 960 . 7 F 

CROSS SECTION 

RI VER: 1 
REACH: 1 RS : 200. 86 

IN PUT 
Descri ption: 200.86 

Le f t Channel Ba nk Stati on I nte rpol ated 
Station El evati on Da t a nu m= 98 

Sta Elev s t a El ev St a El ev St a El ev Sta El ev 
12893 952 . 7 13071 . 4 952 . 1 13217.7 954 . 6 13366 . 3 951. 7 13 513 . 8 953.9 
13666 954 . 4 13820. 1 953 . 4 13963.2 953.3 14149 953.3 14333.5 952 . 5 

14509 . 1 952 .1 14688 . 3 953. 1 14861. 7 952 . 4 15054.1 951.6 15210. 6 951.7 
15424 .6 955 15571 . 3 952.8 15782 . 9 955 . 2 16020. 2 955 . 6 16192 . 2 953. 9 
16399 . 2 952 . 8 1655 9.9 953 16714 . 8 953 . 3 16760.5 954.7 16916.6 953 . 9 
17003 .1 954 . 6 17168 .1 950 .1 17285 .1 949.5 17360.5 954 .6 17520 .2 953 
17694 . 7 956 17869 . 8 957 17934. 1 958. 117992 . 4495 6 .5698 17995. 1 956 .5 

17996956 . 3408 18052 . 8 946 . 3 18288 . 3 948 . 1 18449 . 5 947 .1 18628. 5 947 . 7 
18762 951. 3 18912 . 7 950 .4 19061 . 6 946.8 19092 945. 3 19141. 3 938 . 5 

19175.6 940. 7 19336.6 941. 9 19619.6 944.7 19730 . 8 944 . 7 19826 .2 949.9 
19922 . 8 951. 3 20011 . 5 955 .4 20112 .1 951.4 20184 . 7 943 .1 20254 952 .1 
20308. 4 952.8 20438 . 4 949.3 20464 .9 944.1 20568 . 6 943 . 9 20744. 1 941.1 
20840 .6 941 . 3 20896 . 7 94 5.9 20979. 1 947 . 3 21100 946 . 2 21279.3 951.2 
21459. 1 946 . 8 21602 .1 945. 3 21642.4 941. 5 21792 . 5 940. 9 21831.9 940 . 3 
21865. 4 942.7 21898 952 22032 954. 1 22187.6 953 . 7 22377 . 3 953 .4 
22 522 . 7 953 . 4 2272 5.4 952 . 8 22947 .9 954.9 23137.5 95 5 23294.6 956 . 1 
23413 . 1 955 . 8 23420 954.5 23482 . 2 956. 5 23641. 6 956.7 23647.7 954 . 4 

23806 955. 4 23951.6 954 . 9 24112 954.8 24269.9 954 . 6 24426 . 7 954 . 8 
24604 . 6 954.9 24656 . 8 954 . 3 24670. 5 956 . 8 24680. 8 954 24693 . 9 958.2 
2485 6 .4 958 . 5 25029.7 95.9 25175 960 . 2 

Manning' s n val ues num= 6 
s t a n val Sta n val Sta n val sta n val s t a n val 

12893 .043 17934 . 1 . 15 19619.6 .032 20308 . 4 .037 21898 .035 
22032 .035 

Bank sta : Left Ri ght Le ngths: Left cha nn el Rig ht coeff cont r . Expan . 
17996 22032 525 523.32 525 .1 . 3 

Ineffect ive Flow num= 2 
St a L Sta R Elev Permanent 
12893 17750 960 .2 F 
23360 25175 960 .2 F 

CROSS SECTION 

RI VER: 1 
REACH : 1 RS: 200 . 77 

IN PUT 
Descripti on : 200 . 77 
Stati on El evation Data nu m= 96 

sta El ev Sta El ev sta El ev Sta Elev Sta El ev • 12925.1 950.1 13101.8 952 . 3 13250 .4 951 13436 . 7 950 . 7 13651. 1 951. 4 
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13804.4 951.9 14027 
14752 . 3 950 . 6 14873.3 
15443 . 8 954. 5 15631. 2 

16172 955.8 16295 . 1 
16854.8 954 17022.2 
17473 . 6 951.6 17660.6 
18147.9 944 . 4 18302 . 9 
18902.5 949 . 8 18913 . 4 
19280.9 949. 5 19321.8 
19911.9 942.9 19989 . 5 
20362.3 944 . 7 20388.7 
20829.2 942 . 4 20906.3 
21524.6 940 . 4 21559.7 
22102 . 3 952.1 22329 . 8 
23050.7 954 . 8 23217.5 
23439.7 954 . 3 23489.2 
23876.7 954 . 3 24057.8 
24685 . 3 953.1 24698.2 

24978 959 . 5 

Manni ng ' s n values 
sta n val sta 

12925. 1 .043 17828.8 
21951 .035 

Bank Sta : Left Ri ght 
17828.8 21951 

I neffecti ve Flow num= 
St a L Sta R Elev 

12925 .1 17630 960 
23630 24978 960 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descript ion: 200 . 67 
Station El evati on Data 

s t a El ev Sta 
12952 . 7 947 . 8 13129 . 5 

13766 952 13870.6 
14746 .4 948 . 7 14899 . 4 
15471 . 5 952 . 2 15651.1 
16438 . 6 948.9 16643.2 
17211.9 946 . 7 17315.9 
17732.2 954.1 17919.3 
18498 . 9 943.9 18565 
18962 . 8 948 . 9 19023.7 
19569 . 2 947.1 19719 . 3 
20047 .1 949 20111 
20782.8 941.1 20963.8 
21298 . 3 943 . 3 21316 
21649.3 952 . 3 21939.5 
22233 .1 953 22256.3 
22773 .4 955.2 22873.4 
23393.6 957 . 5 23430 
23939 . 2 954 24125.4 
24725.3 954 . 1 24731.8 
24996 . 7 960 

Manning's n values 
Sta n val St a 

12952.7 .043 17919.3 
20263 .043 21604 

Bank sta: Left Right 
17919.3 21649.3 

Ineffective Fl ow num= 
Sta L Sta R El ev 

12952 . 7 17540 960 
22230 23500 960 
23915 24996 . 7 960 

CROSS SECTION 

Pre - Project. rep 
953 .4 14249 . 5 951.8 14401.1 
950 . 3 15006 952 .1 15110 . 8 
955 . 3 15702 . 9 951.3 15936 . 9 
951.4 16462 950 . 7 16530.6 
952 . 1 17185.4 949.9 17349.4 
954.4 17828.8 955.3 17926 . 5 
946 .4 18524 . 1 946 .1 18650 . 9 

952 19097 950.8 19277 
951.3 19557 . 8 943 . 7 19720. 4 
951. 1 20140 . 5 950 . 2 20288.5 
942 . 6 20487 . 8 944 20788 
944 . 7 21056 944 . 4 21222.9 

941 21581 950 . 6 21785.8 
953.2 22461 953 22651.4 
954.9 23380.5 954 . 5 2342 1. 7 
957 . 2 23506 . 4 952.5 23514.1 
954 .4 24216.1 954.4 24385.4 
956 . 8 24704.7 952.7 24723.6 

num= 6 
n val Sta n val St a 

.15 19321.8 .032 19857.8 

Le ngths : Left chan nel 
500 495.64 

Right 
520 

2 
Permanent 

F 
F 

RS: 200 . 67 

num= 96 
El ev Sta 

948.3 13308 . 2 
949 . 3 14073.7 
949.8 15045.4 
951.4 15730 . 3 
952 . 3 16796.2 

947 17376 . 2 
952 . 9 17950 
943 . 8 18742.3 
947 . 4 19040.9 
940.8 19796.7 
948.4 20263 
942.2 20998 . 9 
950 . 6 21367.7 
952.7 21971. 5 
952 . 8 22476 . 8 
959 . 1 23051 . 6 
957 . 4 23431 . 7 
954 . 8 24292.4 
955.7 24741.4 

num= 8 
n val Sta 

. 15 18962.8 
.025 21649.3 

El ev Sta 
948 . 8 13483.1 
950 . 3 14282 
950.6 15138 . 5 
949.9 15964 . 5 

954 17002 . 3 
954.8 17384 . 7 
943.8 18101. 5 
948 . 8 18888 . 2 
949 . 6 19238.5 
942 . 1 19832.7 
939 . 8 20444.8 
941.8 21090.6 
945 . 7 21427.5 
952 . 7 22194 
953 . 9 22513 . 4 
959 . 3 23158 . 6 
955.9 23584 . 2 
954 . 6 24492 . 9 
953 . 7 24755 . 2 

n val sta 
.032 19040.9 
.025 

Lengths: Left channe l Right 
500 503 . 34 510 

3 
Permanent 

F 
F 
F 
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950.7 14592.6 
950 . 9 15249 . 1 

951 16108 . 8 
949.9 16652.3 
948 . 1 17402.8 

954 17969.3 
949 18815.8 

951. 3 19280.8 
945.1 19857 . 8 
945.2 20339 . 4 
936.9 20804.9 
942 . 6 21375. 1 
951.3 21951 
953 . 3 22824.9 
954.3 23434.6 
955.4 23706.9 
954 . 2 24554 . 4 
958 . 6 24886 . 7 

n val Sta 
.037 21785 . 8 

coeff contr. 
.1 

El ev Sta 
949 . 2 13641 
951 . 5 14535.6 
953 .1 15312.3 

954 16199.7 
953 . 9 17133.8 
952.3 17551.8 
944 . 9 18330.6 

952 18925.4 
952 . 4 19366 . 3 
943 . 8 19969 
942.7 20609 
944 . 3 21256 . 2 
950 . 4 21604 
953.4 22217 . 8 
953 . 9 22711 . 5 
956 . 6 23168.5 
954.6 23749.1 
954 .3 24643.7 
960 . 7 24923 

n val Sta 
.15 19366 . 3 

coeff contr. 
.1 

949.7 
953.3 
954.5 
952.8 
955.2 

948 
948 . 8 
951.9 
946 . 5 
948 . 6 
937 . 1 
940 . 2 
952 . 4 
954.7 

956 
954 . 3 
953.9 
958 . 9 

n val 
.025 

Expa n . 
.3 

Elev 
952 . 6 
948.8 
952 . 8 
953 . 8 
952.2 
953.1 
947 . 4 
946.6 
948.8 

943 
942 . 6 
942 . 8 
951 . 9 
954 . 7 
955 . 1 
958.8 
953 . 9 
954 . 1 
959.7 

n va l 
.032 

Expan . 
. 3 



• 

• 

RIVER: 1 
REACH: 1 

INPUT 
Description : 200 . 58 

RS: 200.58 

Right Channel Bank Station Interpolated 
Station Elevation Data num= 97 

sta Elev sta Elev Sta 
13004.2 946 . 1 13252.7 946 13406 . 6 
13943.1 945.5 14116.9 945 14279.1 
14768.3 947 . 1 14929 947.1 15050 . 5 
15344 . 6 952 15501 . 3 950 . 2 15638.8 
16109 . 8 952.6 16227.7 949 .4 16451.3 
16925 .1 953.5 17149 . 3 953.1 17163.9 
17387.8 953 .1 17544 . 8 952.5 17768 
18239 . 5 947 18479 . 6 944.5 18689 . 4 
19060.5 950 . 5 19193 . 4 946.5 19239 . 2 

19435 949.5 19481 . 5 950.8 19780 .1 
20341 . 3 941 . 2 20411 . 6 945.7 20456.8 

20660 946 . 3 20712.1 943.5 20803 . 5 
21117.8 946 . 3 21272 946 . 4 21425 

21643 952 . 3 21667 . 2 952.4 21820 . 3 
22213 . 8 952.2 22244 . 2 960.6 22257 . 8 
22392.9 953.3 22566 . 6 953 . 5 22797.3 
23322.6 954 . 9 23399 . 1 953.2 23498 
23555.1 955.9 23578.4 953.2 23779.1 
24351 . 4 954 . 1 24538.2 953.8 24699.8 
24795 . 5 960.4 24969.5 959 . 5 

Man ning's n values 
sta n val 

13004.2 .15 
21425 .025 

Sta 
14609 
21643 

num= 
n val 

.043 

.025 

7 
sta 

17947 

Pre-Project . rep 

El ev Sta Elev Sta 
945 . 2 13565.9 944 . 9 13774.2 
946.6 14438 . 8 947.7 14609 
947.2 15202 . 4 950 . 2 15286.6 
948 . 6 15758.4 951.1 15992 . 6 
948 . 4 16610.1 950.8 16708 
953 . 3 17234.2 944 . 5 17318.9 
953 . 3 17947 953.3 18120.4 

943 18899 . 8 947.1 18982.6 
951 19272 950 . 3 19281 

939.9 19839 939.1 20105 . 5 
943.9 20469.2 941 . 9 20590 
943.1 20830 . 7 941 . 2 21002 . 3 
950 . 4 21450950 . 6778 21452 

952 21847 . 8 952 22017.1 
957.2 22270 . 2 958.5 22289 . 1 
954.2 22998.5 955.3 23151 
953.6 23506 952 . 3 23516 . 9 
953 . 4 23989.5 954 . 5 24174 . 8 
953 . 7 24771.3 955 . 3 24776 . 5 

n val Sta n val Sta 
.15 19481.5 .032 20105.5 

Bank Sta: Left 
17947 

Ineffective Flow 
Sta L Sta R 

13004.2 17460 
22800 23380 
24200 24969.5 

Right 
21450 

Le ngths: Left channel 
475 479 . 55 

Right 
530 

coeff contr . 
.1 

num= 
El ev 

960 
960 
960 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 200 . 49 
station Elevation Data 

sta 
13048 . 9 
13998.1 
14951.3 
15979 . 3 
16949 . 5 
17234 . 4 
17791.5 
18153.1 
19028.1 
19490 . 6 

20192 
20425 .1 
20638.3 
20975 . 1 
21830 . 5 
22133.6 
23018 . 2 
23589 . 4 
24343.4 
24956 . 8 

Elev Sta 
945.6 13261 . 8 
945 . 5 14204.4 
943 . 1 15156.1 
948.4 16200.3 

951 17106.4 
945 . 1 17404 . 6 
947.5 17816.7 
947.1 18273 . 7 
939 . 7 19085 
939 . 8 19542 
936.9 20201 . 4 
937 . 8 20452 
940.9 20706.1 
941.9 21136 . 8 
950.9 21861.8 
952.2 22336 
953 . 8 23185.8 
954 . 7 23609 . 6 
952.9 24514 . 6 
957.1 

Manning's n values 
sta n val sta 

13048 . 9 . 15 15548.1 
20192 .043 21171 

3 
Pe rmanent 

F 
F 
F 

RS : 200.49 

num= 96 
Elev sta 

944.9 13471.4 
944 .8 14399 . 4 
943.2 15371.2 
947 . 6 16375 . 3 
951.717132.4 
947.6 17536 . 5 
949 . 6 17852 . 9 
941 . 6 18480 . 3 
944.7 19190 .4 
943.5 19650.1 
940 . 9 20275 .4 
941.7 20573 . 6 
939 . 4 20811.1 
944 . 8 21171 
951.1 21876 . 9 
952 . 4 22590.8 
954.6 23401.6 

952 23780 .4 
953.3 24725.8 

num= 7 
n val sta 

. 043 17719 . 3 

.025 

Elev Sta 
944. 9 13640 . 6 
943 . 8 14586 . 6 
945 . 2 15548 .1 
947 . 1 16493.4 
947 . 4 17168 
952 . 7 17719 . 3 

949 17862.5 
943.2 18739.9 
945.3 19261 . 7 
948.1 19854 .1 
939 . 8 20324.1 
946 . 4 20608.5 
939.3 20837. 1 
950.3 21342.1 
959.1 21891.8 
952.7 22633.1 
954.5 23519 
952.4 23946. 1 
953 . 2 24810.9 

n val s t a 
. 043 18273.7 
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El ev Sta 
945 . 6 13821.9 
943 . 4 14763.6 
948 .1 15769 . 6 

953 16719 
952.5 17198 . 4 
953.3 17750 . 3 
950.8 18012 . 9 

945 18856 . 4 
948.1 19342.5 
940 . 8 19947.1 

944 20367 . 7 
941.9 20627 
942.5 20956.7 
950 . 2 21559 . 3 

959 21905 . 4 
952 . 7 22813 . 2 

954 23540.6 
952.4 24145 
953.5 24835 . 6 

n val sta 
. 15 19342 . 5 

Elev 
944.6 
948 . 4 
950.1 
950 . 5 
953.4 
945 . 5 
944.7 
947 . 4 
947.8 
937 . 6 
941.2 
943.4 
950.7 
952.7 
952 . 8 
955.4 
955 . 5 
954 . 3 
952 . 9 

n val 
. 043 

Expan . 
. 3 

El ev 
945 . 7 

943 
946 . 9 
952 . 8 
950 . 8 
952 . 7 
951.3 
944.7 
943 . 7 
937.5 
939.3 
944. 1 
943 . 3 
950.8 
951.7 
952 . 3 
951. 9 
952.4 

958 

n val 
.032 



Bank Sta: Left 
17719.3 

Ineffecti ve Flow 
Sta L Sta R 

Right 
21171 

num= 
Elev 
960 
960 
960 
960 

13048 . 9 17380 
21840 22160 
22950 23300 
24485 24956.8 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 200.39 
Station Elevation Data 

Sta 
13083.9 
14273.9 
15192.5 
16254.5 
16928.9 
17484.9 
17726.7 

18183 
18918 . 7 
19444.5 
20152.6 
20515.5 
20788 . 5 

21062 
21865.7 
21937.7 
23031.4 
23653.9 
24572.6 
24952 . 5 

Elev Sta 
945 . 2 13254 . 6 
945.9 14454.3 
944.4 15417.5 
943 . 6 16478.3 
948.8 16992.7 

949 17507.9 
949 . 9 17781 
941.3 18379.8 
944.9 19025 . 6 
940 . 9 19506 . 7 

937 20199 
946 . 8 20585.3 
938.9 20812 . 7 
949.6 21134 . 2 
950 . 7 21893 . 4 
950.6 22152 . 6 
952 . 1 23203 . 3 
951.2 23829 
951.5 24742.1 
957 . 6 

Manning's n values 
Sta n val Sta 

13083.9 . 15 16875 . 2 
20199 .043 21041 

Bank Sta: Left Right 
17682 . 5 21041 

Ineffective Flow num= 
Sta L Sta R Elev 
13080 17300 960 
21400 22680 960 
24775 24952.5 960 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 200.3 
Station Elevation Data 

Sta Elev Sta 
13125.5 945.5 13316 
14123.9 945.2 14361.2 
15122 . 2 945.1 15335 
15926.3 943.9 16194.5 
17113.8 942.4 17377.6 
17658.3 936.3 17675 
17867.7 942 . 5 17967 . 1 
18628.2 943.1 18829 . 4 
19276 . 7 941.7 19395 . 7 
20078 . 8 940.7 20263.9 
20488.5 939 .3 20499 . 7 
20690 .1 946.3 20711 . 8 
20879.4 947 . 5 20896 
21051.2 955.9 21071.8 
21607 . 6 952 . 1 21652.6 
22358.1 956 . 8 22480.5 

Pre-Project.rep 
Lengths: Left channel Right coeff contr. 

510 497.59 510 .1 
4 

Permanent 
F 
F 
F 
F 

RS: 200.39 

num= 96 
Elev Sta 

945. 3 13486 . 8 
945 . 6 14637.7 
944.4 15642 . 9 
943 . 8 16652.7 
951.1 17168 . 8 
946.2 17527 . 7 
947 . 5 17966 . 7 
942 . 6 18534.2 
941 . 5 19161 . 9 

939 19763 . 7 
940 . 6 20240.6 
946 . 5 20659 . 8 
939 . 9 20854.3 
949 . 8 21326.6 
950.9 21911.5 
950 . 7 22336 .4 
953 . 2 23429 . 6 
950 .5 24004 . 5 
951.6 24842.9 

num= 7 
n val Sta 

.043 17682.5 

.025 

Elev Sta 
945 . 5 13742 . 8 
945 . 4 14834 . 7 
944 . 4 15819 . 7 
943 . 9 16819.7 
950 . 1 17242 .1 
949 . 5 17682 . 5 
946 . 8 18026 . 8 

941 18751.2 
944 . 8 19220. 8 
940 . 6 19785 
941.7 20272. 3 
939 . 5 20714 . 2 
937.8 20978 . 7 
949. 6 21342 . 1 

958 21918.5 
951.5 22566.3 
953 . 3 23573 . 8 
950 . 7 24185.9 
953 . 7 24848 . 9 

n val sta 
. 043 18751.2 

Lengths : Left Channel 
550 506 . 5 

Right 
480 

3 
Permanent 

F 
F 
F 

RS : 200 . 3 

num= 96 
Elev Sta 

945 . 5 13495.7 
945.8 14546 . 2 
945.6 15433 
945.4 16429 .4 
941.9 17498.6 
944 . 5 17697.5 

945 18084 . 3 
943.7 19025 
940 . 8 19474 . 4 
939.9 20310.8 
937.7 20594.1 
945 .7 20725 . 9 

957 20906 
953 . 9 21206 . 4 
956 . 5 21832 
957.8 22661 . 3 

Elev Sta 
945 . 7 13687.9 
945 . 8 14737 . 5 
945 . 6 15567.6 
944.1 16628.2 
943 . 3 17607.2 
951.2 17780.4 

942 18261 . 2 
944 . 9 19214.9 
946 . 5 19525 .1 
939 . 3 20322.1 
938 . 9 20626.9 
942.7 20819 . 1 

955 20980 
955 21247 . 3 

957.6 22017. 2 
957 . 9 22684. 8 
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Elev Sta 
945.8 14008.5 
945 . 2 15022.8 
943.9 16016 . 8 
947.8 16875 . 2 

945 17439 
952. 2 17714 . 9 
945.7 18050.3 
942 . 5 18800 . 2 
943 . 5 19267.5 
940 . 5 20110 . 3 
938 . 7 20460 . 6 
938 . 7 20742 
940.9 21041 
949 . 6 21606.3 
956.7 21925.9 
951.6 22807.6 

952 23600 
951.4 24362 . 4 
951.1 24857.3 

n val s ta 
.15 19506.7 

coeff contr. 
.1 

Elev Sta 
945 . 9 13882 . 5 
945 . 3 14938 . 1 
939 . 4 15743 .1 

944 16879.3 
938.9 17628.8 
950.6 17838.1 
944 . 6 18437.1 
946 . 9 19248.3 
941.1 19863 . 4 
942 . 6 20372.8 
940 . 5 20657 . 3 
942.7 20861 . 5 
955 .9 20990 
956.9 21438.7 
957 . 7 22136 . 9 
957.8 22918 . 3 

Expan . 
. 3 

Elev 
946 

944 . 7 
943 . 5 
949 . 8 
948 . 6 
945 . 6 
941.5 
941. 7 
947. 7 
939.9 
948 . 4 
943 . 3 
951. 3 

951 
957.8 
951.9 
955 . 9 
951.7 
956.6 

n val 
. 032 

Expan . 
. 3 

Elev 
945.7 
945.4 
943 . 1 
943 . 5 
936 . 3 

947 
945 .1 
947 . 6 
942. 3 

938 
939.8 
948. 6 
954 . 6 

956 
954 

956 . 9 



• 22985.5 956.5 23086.3 950.7 
Pre-Project. rep 

23165.3 950 . 8 23400 . 3 954 23576.8 954 .1 
23691 953.2 23717.5 950 . 5 23919 . 1 949.7 24108 . 8 949 . 5 24379 . 6 950.1 

24590.3 950.3 24795.9 950.7 24878.3 952 . 9 24883 . 6 950 . 7 24903 957 .1 
24983 . 7 956 . 7 

Manning's n values num= 7 
Sta n val Sta n val Sta n val Sta n val sta n val 

13125 . 5 . 15 17780 . 4 .15 18261.2 .065 19395.7 .032 20263 . 9 .043 
20896 .043 21206.4 .053 

Bank sta: Left Right Lengths : Left channel Right coeff Contr. Expan. 
17780.4 20896 520 515 . 72 560 . 1 . 3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
13125 17205 960 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 200 . 2 

INPUT 
Description: 200.2 

Left Channel Bank Station Interpol a ted 
Station Elevation Data num= 97 

Sta Elev Sta Elev Sta Elev sta El ev Sta Elev 
13153.3 944.6 13349.8 941 13453. 5 941.7 13506 . 2 944.4 13667 . 2 944 . 5 
13896 . 4 944.4 14116.1 944.3 14330 . 9 944 . 2 14491 . 6 944.1 14677 . 3 943 . 8 
14757 . 1 939.6 14939.8 944.1 15110 . 7 943.8 15278.6 943.3 15461.1 943 . 2 
15632.4 943 . 3 15866 . 9 943.9 16084.9 943.3 16260.8 943.4 16458 . 2 942 . 6 
16696 . 4 943.8 16928 . 4 942.2 17115942.0292 17146.9 942 17406.4 942.7 
17643 . 4 942.6 17703 . 7 941.7 17728 . 1 936.2 177 54.7 936 . 2 17774 . 2 941 
17960 . 5 949 . 6 18052 . 3 948 18086 . 8 939.2 18113 .1 940 . 7 18233.7 939.8 
18402.1 943 18511 . 7 944.8 18531.7 941.8 18707 . 3 944 . 7 18794 . 8 941.3 
19017.2 943.2 19081 . 1 945.2 19247 . 5 944.2 19313 . 2 945.7 19482 . 3 942.9 
19591.6 942 . 6 20062 . 3 940.4 20235.8 940 20296 . 5 940.6 20329 . 2 937 . 6 • 20402 . 2 940.4 20578.4 937.9 20633 938.7 20676 937 20686 . 1 939 . 7 

20744 948 20822 . 3 948 20949.1 954.9 21027.6 947.5 21215 947.3 
21338 . 5 947 . 2 21527 . 5 948 . 5 21746 948 . 8 21841.7 948.3 22059 949.1 
22185.4 949 . 1 22507.1 948.8 22551.2 949 22836 . 7 949.8 22992.3 949.2 
23156.3 950.7 23327 . 5 950 . 2 23492.3 951.2 23633 . 4 950.7 23641.6 948 . 8 
23667 . 9 953 . 3 23785 . 4 949.4 23980 949 24145 . 7 948.5 24326 947.5 
24336 . 6 946 . 6 24353 . 9 949.4 24529.6 949 . 2 24626.1 949.5 24679.5 947.3 
24861.6 949 . 3 24983.4 948.5 24990.2 949.6 24999 . 2 947 25138.6 950 
25169.5 955.5 25202 . 4 950.9 25239 . 2 950 25434 .2 953.6 25474 . 7 955 . 9 
25481.6 954 . 7 25498.7 958.4 

Manni ng's n values num= 8 
Sta n val Sta n val Sta n val sta n val Sta n val 

13153 . 3 . 15 17960.5 .15 18233.7 .065 19482.3 .032 20235.8 . 043 
20744 .043 21215 .025 23667.9 .053 

Bank Sta: Left Right Lengths : Left channel Rig ht coeff contr. Expan . 
17960.5 20744 535 525.73 515 .1 . 3 

Ineffective Flow num= 3 
Sta L Sta R Elev Permanent 
13150 17115 960 F 
20744 23100 960 F 

25169.5 25498.7 960 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS : 200 . 1 

INPUT 
Description: 200.1 
Station Elevation Data num= 96 

Sta Elev sta El ev Sta El ev Sta Elev Sta El ev 
13401.5 961 . 6 13404. 9 959 . 9 13406 . 7 957 . 2 13436 .1 949 . 3 13438 . 3 947.2 
13608 . 9 944.8 13771.4 944 .1 13861 . 6 946.2 14093 . 6 944 . 2 14363 943.5 
14599.1 944 14804.9 943 . 5 14985.6 943.6 15188.8 942 . 7 15425.2 942 . 8 
15650.8 942.8 15834 . 1 942 . 9 16015 .4 942.8 16214 . 7 941.9 16467.4 941.6 
16641 . 3 942.8 16821.1 944 17077 . 9 942 . 2 17313 941.7 17523 . 7 941.6 
17672 . 5 940.7 17733.3 943 . 5 17903.5 943 18097 942 18197 940.9 • 18244 934.9 18278.2 934 . 7 18280 936.9 18289 936 . 2 18327.6 941.8 
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Pre-Project . re p 
18505 . 3 941.8 18602 941.2 187 52 . 8 944 .8 18927.6 940 . 3 19044 . 3 938.9 
19072.3 941. 3 19130 . 7 943 19301. 3 943.1 19402 .1 944 . 8 19524 . 2 937.7 
19631 . 9 945 . 9 19875 . 1 939.3 20104 . 9 934.9 20306.5 934.5 20329.5 935 . 2 
20520.9 935 . 5 20604 . 1 936 . 7 20643 947 . 2 20857 . 2 946.5 21112.6 946.5 
21165. 6 945 . 5 21339.7 946 . 3 21499.9 947 .4 21673 . 2 947 . 4 21692.7 947.4 
21938 . 1 947. 6 21976.2 947 . 6 22310 947 . 7 22366.6 947 . 7 22620.5 948 

22748 948 . 7 23104 . 3 950.4 23323.4 950 . 8 23 521 950 . 1 23671. 5 950 . 7 
23677 . 2 948 . 1 23730.1 951. 6 23754 .2 948 . 1 23760 . 8 950 .1 23949 . 5 948.5 
24132 . 7 948 . 8 24309 . 4 949 24354 . 9 949. 5 24372 .1 946 . 9 24561. 3 948.7 
24717.9 946 . 9 24773 . 6 949 .1 24952 . 8 948 . 5 25016 . 6 946.2 25028.8 948.4 
25039. 1 944. 7 25073.4 947 . 5 25256.1 949 . 3 25287.2 954 . 4 25301 949.1 
25375.9 953 . 1 25528.9 956 25539.2 957.4 25551.8 955.4 25735.3 957.8 

25963 960 

Manning's n values nu m= 8 
St a n val sta n val St a n val sta n val St a n va l 

13401.5 .15 15425.2 .043 16821 .1 .15 18752 . 8 . 15 19524.2 .032 
20643 .043 21165.6 .025 23730 . 1 .053 

Bank sta: Left Ri ght Length s : Lef t Cha nn el Rig ht coeff contr . Expan . 
17733 . 3 20643 490 491 . 65 495 . 1 . 3 

I neffective Fl ow num= 3 
Sta L St a R El ev Permanent 
13400 17030 960 F 
20800 23000 960 F 

25287.2 25965 960 F 

CROSS SECTION 

RIVER : 1 
REACH: 1 RS: 200 

I NPUT 
Descri pt ion: 200 
Station El evation Da t a nu m= 96 

St a El ev St a El ev Sta El ev sta El ev Sta El ev 
13751. 9 957.5 13774 . 9 950 . 4 13899 . 2 945 . 3 14075.2 943 . 6 14247 . 4 943 . 4 
14390.2 944 . 1 14410.8 941.9 14489 . 5 944 . 7 14707.6 944 . 7 14871.6 945 
15032.5 944.4 15300 . 2 944 .1 15460 . 8 944 . 8 15628 944 . 3 15784 . 9 944.2 
15958 . 7 943 . 4 16114 943 . 3 16279 942 . 4 16452 942 . 3 16652.4 942 . 7 
16843.9 942 . 3 17008 .1 943 . 8 17197.2 943 . 5 17388 . 9 942 . 5 17552 . 5 941.8 
17738 . 6 942 . 2 17904 942 .1 18074 . 8 942 . 9 18250. 5 943 . 4 18433 . 6 942 . 2 

18601 942.2 18626 940 . 2 18638 . 8 934 18658 . 5 933 . 4 18693 . 5 940 . 2 
18768.9 944 . 3 18874.7 940. 2 19043.7 940.6 19233.3 941. 2 19416 . 4 942.6 
19566.9 941. 6 19720 . 1 935 . 8 19796.8 938.8 19975 934 . 4 20272 . 3 934. 1 
20276.6 934 . 2 20626 . 2 936 . 3 20790 . 5 935 . 3 20829 944 . 5 21085 . 6 944 
21172.7 942 . 8 21329.4 945 .1 21406.2 952 . 7 21433 . 8 946.6 21513 . 2 947.1 
21713.7 947 21747.4 947 21906 . 5 946.8 21920 . 3 946.8 22147.8 946 
22206.3 945 . 8 2245 1. 9 946 . 8 22701. 3 947.9 22901.9 948.3 23151. 7 949 . 3 
23234 . 2 950. 1 23323.5 948 . 7 23510 . 9 949 . 9 23672 .1 949 . 6 23707 . 3 949 . 9 
23712 . 7 946 . 9 23720 . 9 949 . 2 23769 .1 950.4 23820.8 947 . 8 23989. 1 947 . 8 
24020.6 947.1 24029 . 2 945 . 6 24038 947.6 24198 . 6 947 24361 947 . 2 
24513 . 5 945 . 6 24672.5 946.4 24863.2 946 . 6 25018.9 946.3 25064.3 946 
25075 . 8 943 . 9 25087.5 947 . 1 25163 . 5 947 . 5 25181. 3 953.2 25200.7 953.7 

252 11 947 . 8 25384.8 952. 1 25573.3 956 25602 . 8 956.1 25616 . 3 960 . 7 
25622.7 961. 4 

Mann i ng's n values nu m= 9 
Sta n val Sta n val Sta n val s t a n val Sta n val 

13751 . 9 .15 15628 .043 17008 .1 . 15 18601 . 15 19566.9 .032 
20829 .032 21329 .4 .043 21713.7 .025 23769. 1 .053 

Bank Sta : Left Ri ght Leng th s: Left Channel Ri ght coeff contr. Expan . 
17008 .1 20829 520 521.67 525 . 1 . 3 

I neffecti ve Fl ow nu m= 3 
St a L St a R El ev Permanent 
13751 16950 960 F 
21350 23200 960 F 

25200.7 25625 960 F 

CROSS SECTION 

RI VER: 1 
REACH: 1 RS: 199 . 91 

IN PUT 
Descripti on: 199 . 91 

Page 104 



• 

• 

• 

Pre-Project . rep 
station Elevation Data 

sta Elev sta 
14357 952 14390.5 
14919 943.3 15064 . 9 

15584 . 5 943 . 3 15701 . 7 
16186 942 . 4 16318 . 5 

16862 .4 941.9 16985 . 5 
17583.3 941.1 17747.3 
18189.1 942 . 2 18396 . 1 
18757.1 941 . 1 18776.4 
19274 . 4 940 . 6 19412.9 

20122 935 . 3 20357 
20817 . 6 934 . 9 20841 . 2 
21181.1 941.5 21315 . 9 
21673.9 946 . 5 21886 . 3 

22462 946.4 22675.7 
23195 . 8 947 . 1 23332 . 1 
23685.3 950.9 23692 . 1 
23890.2 946.9 24000 
24602 .1 944.4 24749.8 
25046.9 947 . 2 25137 . 9 
25559 .1 953 . 2 

Manning's n val ues 
sta n val sta 

14357 . 15 16318 . 5 
21013 . 043 21315.9 

num= 96 
Elev Sta 

944.3 14519.8 
943 . 3 15201.6 
943 . 3 15826 . 7 
941.2 16444.9 
941.6 17123.4 
940 . 1 17924 . 2 
942.1 18544 . 2 
938.5 18875 .1 
940 .1 19433.2 
935.3 20396 . 2 
934 . 9 21013 

945 21377.5 
946.2 22065.2 
948 .1 22731 
947 . 2 23499 
948 . 2 23702.9 
946.9 24127.8 
944.2 24887 . 7 
947.1 25214.4 

num= 10 
n val sta 

.043 17747.3 

.043 21377 . 5 

Elev sta 
944.3 14639 . 2 
943.3 15338.6 

943 15946.8 
941.2 16595 
941.2 17256.1 
940.7 18048 .2 
943 . 4 18752.1 
932 . 1 19009 . 5 
938 . 2 19665 
935.2 20513.6 
935 .1 21078 . 3 
952.3 21405.6 
946 . 2 22189.8 
948.3 22992.2 
947.4 23628.6 
950 . 2 23747 . 7 
946.1 24323 . 2 
943 . 5 25018 . 7 
951.6 25285 . 5 

n val Sta 
. 15 18544 . 2 

.025 23702.9 

Bank sta: Left Right 
16862.4 21315 . 9 

Lengths : Left channel 
465 466.41 

Right 
465 

Ineffective Flow num= 
Sta L Sta R Elev 
14357 16800 960 
21330 23050 960 
25200 25559 . 1 960 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description : 199.82 

Left Channel Bank Station 
Station El evation Data 

Sta 
14626 . 5 
15038 .4 
15710 .4 
16337 . 7 
16937.5 
17635 . 5 
18376.6 
18818 .1 
19236 . 6 
20533.6 
21146 . 9 
21937 . 2 
22790.5 
23514 .8 
23724 . 8 
24210.3 
24928.6 
25304 . 8 
25810 . 1 
26241.6 

El ev Sta 
957 . 7 14665 
942.1 15177.1 
942 . 1 15843.3 
941.1 16490 
940 . 1 17070.8 
940 . 1 17774.7 
941.1 18554 . 9 
931.2 18845 . 4 
938.1 19354 . 5 
938 . 6 20766 . 2 
939 . 7 21241.8 
945 . 7 22121.7 
945 . 6 22925 . 1 
945.8 23642 
949.5 23780 . 9 
943.6 24214 . 2 

944 25002.7 
946.9 25434 . 7 
957.9 25834.3 
962.1 26277 

Manning's n values 
sta n val sta 

14626.5 . 15 18554 . 9 
25002 . 7 .025 

3 
Permanent 

F 
F 
F 

RS: 199.82 

Interpol ated 
num= 97 

Elev Sta 
955.3 14714 . 8 
942 . 1 15312 
942 . 2 15981.6 
941.8 16647.8 
940 .1 17202.5 
939.1 17955 . 5 
941 . 8 18684.9 
938 .1 18894.5 
941.6 19458 . 6 
939 . 3 20910.7 
942 . 2 21405.4 
945.7 22347 . 1 
946.5 23055.8 
948 . 2 23655 . 7 
946 . 5 23947 
944 . 9 24354.9 
943 . 7 25010 . 2 
948 .1 25588 . 5 
954 . 9 25859.3 
964 .4 

num= 6 
n val Sta 

.15 19165.1 

Elev Sta 
947 . 7 14731.9 
942.9 15442.8 

942 16111.7 
941 . 2 16807 . 1 
940.1 17339.2 
939 . 8 18107 
940 . 6 18768 . 3 

940 19032.4 
938 . 6 20124.2 
936 . 7 20926 
944 . 5 21551.8 
945.6 22491.6 
946.4 23218.3 
947 . 2 23663 . 6 

945 24077 .1 
943.6 24545 . 8 
942.2 25023 . 6 
950 . 5 25663.5 
957.7 25991.9 

n val Sta 
.065 21405 . 4 

Bank Sta : Left Rig ht Lengths: Left Channel Right 
16870 21405 . 4 0 0 0 

Ineffective Flow num= 3 
Sta L sta R Elev Permanent 

14626.5 16870 .960 F 
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Elev sta 
944 14799 . 9 

943 . 4 15454.7 
942.7 16066 . 9 
941.2 16734.2 
940 . 2 17418.5 
942.2 18185 

941 18756 . 5 
940 . 1 19154.1 
944.1 19683 . 4 
938.9 20603 . 3 
935 .1 21141.2 
945 . 7 21555 . 3 
945 . 7 22354 . 3 
947.3 23079 . 5 
947 . 3 23678.5 
949.7 23766 . 7 
945.3 24446 . 3 
945.8 25033.6 
947.1 25444 . 7 

n val sta 
. 15 19433 . 2 

.053 25018.7 

coeff contr. 
. 1 

Elev Sta 
943.6 14878 . 2 
943.5 15572.5 
941. 9 16269. 4 
940.1 16870 
940.1 17503 . 8 
939 . 8 18236 . 3 

940 18787 . 7 
940 . 6 19165.1 
939 . 3 20322.3 
937 . 9 21009 . 9 
945 . 7 21756.1 
945 . 9 22657 . 2 
946 .1 23364 . 5 
949 .2 23669 . 7 
944 . 4 24199 . 5 

943 24742.9 
945.4 25153.6 
951.7 25798 . 3 
960.7 26149.5 

n val Sta 
.025 23724.8 

coeff Contr . 
. 1 

Elev 
943 . 3 
943.3 
942 . 8 
941.2 
940 . 8 
942.2 
940 . 1 
941.2 
944 . 3 
938. 2 
941.5 
946 . 7 
945 . 2 
947 . 2 
948. 1 
947.4 
945 . 3 
942.4 
950.8 

n val 
.032 
. 025 

Expan . 
. 3 

El ev 
942 . 2 
942.6 
941.3 
940.1 
940.1 
940 . 2 
931.4 
939 . 3 
939 . 2 
936 . 6 
945 . 8 
946 . 2 
946 . 1 

947 
945.5 
943 . 3 
945.8 
956 . 3 
962.1 

n val 
. 053 

Expan. 
. 3 



Pre-Project . rep 
21650 22900 960 F 
25350 26127 960 F 

SUMMARY OF MANNING'S N VALUES 

River : 1 

Reach River Sta . n1 n2 n3 n4 n5 n6 n7 
n8 n9 n10 

1 214 .14 .04 .035 .04 

1 214.04 .04 .035 .04 

1 213.95 .04 .035 .04 

1 213 . 85 .04 .035 .04 

1 213.75 .037 . 032 .037 

1 213 . 745 Bridge 

1 213.74 .037 .032 .037 

1 213.66 .037 .032 .037 

1 213 . 57 .037 .032 .037 

1 213 . 47 .037 .032 .037 

1 213.38 .037 .032 .037 

1 213 . 33 .037 . 032 .037 

1 213.26 .037 . 032 .037 

1 213.255 Bridge 

1 213.25 .037 .032 .037 

1 213 . 21 .037 . 032 .037 

1 213.11 .037 . 032 .037 

1 213 .03 .037 .032 .037 

1 212.93 .037 . 032 .037 

1 212.84 .037 . 032 .037 

1 212 .74 .037 . 032 .037 

1 212.68 .037 .032 . 037 

1 212.675 Bridge 

1 212.67 .037 . 032 .037 

1 212.56 .037 .032 . 037 

1 212 .46 .037 .032 .037 

1 212.37 .037 .032 .037 

1 212 . 27 .045 .033 .04 

1 212 . 18 .045 .033 .04 

1 212 .08 .045 . 033 .04 

1 211.99 .045 . 033 .04 

1 211.89 .045 . 033 .04 

1 211 . 79 .045 .033 . 04 
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1 211.71 .045 .033 . 04 

1 211.64 .045 . 033 .04 

1 211.54 . 037 .032 . 037 

1 211.525 Bridge 

1 211.51 .037 . 032 . 037 

1 211.41 . 037 .032 .037 

1 211 . 31 .037 . 032 .037 

1 211.21 .037 .032 . 037 

1 211 . 12 .037 . 032 . 037 

1 211 .02 .037 . 032 .037 

1 210.93 .037 . 032 . 037 

1 210 . 83 .037 . 032 .037 

1 210.74 .037 .032 . 037 

1 210 . 64 .037 . 032 .037 

1 210.55 .037 . 032 .037 

1 210.46 .037 . 032 . 037 .037 . 025 

1 210.36 .032 . 037 . 025 .025 

1 210.26 .037 .032 .037 . 037 . 025 

1 210 . 17 .037 .032 . 037 . 025 

1 210.07 .032 . 037 .025 

1 209 . 98 .037 . 032 .035 . 037 

1 209 . 88 .037 .032 . 035 . 025 

1 209.79 .037 .032 . 035 . 025 

1 209 . 69 .037 .032 .035 .025 

1 209.60 .037 .032 . 032 .035 . 025 

1 209.54 .025 . 032 .037 

1 209 . 53 5 Bridge 

1 209.53 .025 . 032 . 037 

1 209.42 .037 .032 . 032 .025 

1 209.33 .037 .032 . 037 

1 209 . 24 .037 .032 .037 . 032 .025 

1 209 . 14 .037 . 032 .037 .032 .025 

1 209 .04 .037 . 032 . 037 .032 .025 

1 208.95 .037 .032 . 032 .037 .025 

1 208.85 .037 .032 .032 . 037 

1 208.75 . 037 .032 .032 

1 208.67 .037 . 032 .032 . 037 

1 208 . 57 .037 . 032 . 032 .037 

• 1 208 . 48 .043 . 032 .032 .037 
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1 208.39 .043 .032 .032 .037 .025 

1 208 .29 .025 .043 .032 . 037 

1 208 .19 .025 .043 .043 . 032 .032 .037 

1 208.10 .025 .043 .032 .032 .032 

1 207.99 .043 . 032 .032 

1 207.90 .043 .032 .032 

1 207.80 .043 . 032 .032 .032 

1 207.71 .025 .032 .032 . 032 

1 207.62 .025 .043 .032 .032 .032 

1 207.49 .032 .037 

1 207.485 Br i dge 

1 207.48 .032 .037 

1 207.43 .025 . 043 .032 .037 

1 207.34 .025 .043 .032 .037 

1 207.27 .025 .043 .032 .032 

1 207.16 .025 .043 .032 .037 

1 207.07 .043 .032 .032 .032 

1 206.97 .025 . 043 .032 .032 .032 

1 206.88 .025 .043 .032 .032 .032 .025 

1 206.79 .025 .043 .032 .032 .032 

1 206.7 .025 .043 .032 .032 .032 

1 206 . 6 .025 . 043 .032 .032 .032 

1 206.51 .025 .043 .032 .032 .032 

1 206.41 .025 .043 .032 .032 .032 

1 206.32 .043 . 032 .032 .032 .025 

1 206.22 .043 . 043 .032 .025 

1 206.13 .043 .033 .032 

1 206.03 .043 .033 .032 

1 205.94 .043 . 033 . 032 .037 

1 205.84 .043 .043 . 032 . 032 .037 

1 205 . 75 .043 .043 .043 .025 

1 205.62 .025 .043 .043 .032 .032 .025 

1 205.52 .043 .043 .032 .032 .025 

1 205.43 .043 . 043 .032 .032 .025 

1 205.4 .043 .043 .032 .032 

1 205 . 34 .043 .043 .025 

1 205.25 .025 .037 .037 .025 

1 205.15 .025 .037 .037 . 025 

1 205 .06 .037 . 037 .037 .025 

1 204.97 .025 .037 .037 .025 
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• 

• 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

.025 .025 

.037 .025 

204.87 

204.78 

204.68 

204.61 

204.53 

204.42 

204 . 34 

204 . 25 

204 .15 

204 .05 

203.96 

203.86 

203.77 

203 . 67 

203.58 

203.48 

203 . 39 

203 . 29 

203 .19 

203 .09 

202 .99 

202 .9 

202.8 

202.69 

202 . 59 

202.48 

202.37 

202 . 29 

202.18 

202 .09 

201 . 99 

201 . 9 

201 . 81 

201 . 71 

201.62 

201 . 52 

201 . 43 

201.33 

201.24 

.025 

.025 

.025 

.025 

.025 

.025 

.025 

.035 

.035 

.05 

.025 

.043 

.025 

.025 

.025 

.025 

.025 

.025 

.025 

.025 

.025 

.025 

.025 

.025 

.025 

.043 

.025 

.025 

.025 

.025 

.025 

.025 

.025 

.025 

.025 

.025 

.043 

.043 

.043 

Pre- Project. rep 

.037 

. 037 

.037 

.037 

.037 

.037 

.037 

. 032 

.032 

.035 

.043 

. 043 

.043 

.037 

.037 

. 037 

.037 

. 037 

.043 

.043 

.043 

.043 

.043 

.043 

. 043 

.043 

.043 

. 043 

. 043 

. 043 

.043 

.043 

.065 

.065 

.15 

.15 

.065 

.065 

.065 
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.037 

.037 

.037 

.037 

.037 

.037 

.037 

.025 

.025 

.032 

.043 

.032 

.043 

.037 

.037 

.037 

.037 

.037 

.043 

.043 

.043 

.043 

.043 

.043 

. 043 

. 037 

.043 

.043 

.043 

.043 

.043 

.043 

.065 

.065 

.025 

.025 

.025 

.025 

.025 

.025 

.025 

.037 

.025 

.037 

.037 

.025 

.025 

.025 

. 032 

.037 

.032 

.032 

.032 

.032 

.032 

.032 

.037 

.037 

.037 

.037 

.037 

.037 

.037 

.043 

.037 

.037 

.037 

.037 

.032 

.032 

.. 032 

.032 

.065 

. 15 

. 15 

.15 

.15 

.025 

.025 

.025 

.037 

.025 

.032 

.025 

.025 

.025 

.025 

.025 

.025 

.043 

.043 

.043 

.043 

.043 

.043 

.043 

.043 

.043 

.037 

.037 

.037 

.037 

.065 

.032 

.032 

.032 

. 15 

.025 

.025 

.043 

.037 

.037 

.025 

.025 

.032 

.037 

.037 

.037 

.037 

.025 

. 02 5 

.025 

. 025 

. 037 

.025 

.025 

.025 

.032 



Pre-Project.rep 
1 201.14 .043 .065 .025 .15 .037 .032 .037 

.025 
1 201. OS . 043 .15 .025 .15 .037 .032 . 037 

.025 
1 200.95 .043 .15 .037 .032 .037 .035 

1 200.86 .043 .15 .032 .037 .035 .035 

1 200 . 77 .043 . 15 .032 .037 .025 .035 

1 200.67 .043 . 15 .032 . 15 .032 .043 .025 
.025 

1 200.58 .15 .043 . 15 .032 .043 .025 .025 

1 200.49 .15 .043 .043 . 15 .032 .043 .025 

1 200.39 .15 .043 .043 .15 .032 .043 . 025 

1 200 . 3 . 15 . 15 .065 .032 . 043 .043 .053 

1 200.2 .15 . 15 .065 . 032 .043 .043 .025 
.053 

1 200.1 .15 . 043 .15 .15 .032 .043 . 025 
.053 

1 200 . 15 .043 .15 . 15 .032 .032 .043 
.025 .053 

1 199 .91 . 15 .043 . 15 . 15 .032 .043 . 043 
.025 .053 . 025 

1 199 .82 .15 .15 .065 .025 .053 .025 

SUMMARY OF REACH LENGTHS 

River: 1 

Reach River Sta. Left channel Right 

1 214 .14 475 510 . 51 570 
1 214 .04 495 493.12 480 
1 213.95 500 504.25 500 
1 213 . 85 521 520 .04 541 
1 213.75 125 116.36 120 
1 213.745 Bridge 
1 213 . 74 391 373 .47 361 
1 213.66 490 491.08 495 
1 213.57 650 500 .3 7 390 
1 213.47 500 493.66 485 
1 213.38 210 290.06 395 
1 213.33 266 316 . 41 426 
1 213 . 26 155 152.22 155 
1 213.255 Bridge 
1 213.25 121 123.36 121 
1 213.21 450 531.57 745 
1 213 . 11 425 459 .38 565 
1 213 .03 475 495 525 
1 212.93 495 501.9 535 
1 212.84 565 538 .19 480 
1 212 . 74 296 242.17 66 
1 212.68 155 154 .01 155 
1 212 . 675 Bridge 
1 212.67 481 557 .08 901 
1 212.56 495 502 . 71 525 
1 212.46 495 497.81 510 
1 212.37 500 495.84 485 
1 212.27 510 495 475 
1 212.18 500 502.53 485 
1 212.08 510 519.85 475 
1 211 . 99 740 489 .19 710 
1 211.89 507 527 . 46 640 
1 211 . 79 680 450 .74 290 
1 211.71 780 392.06 500 
1 211.64 481 521.13 221 
1 211.54 125 125.49 120 
1 211.525 Bridge 
1 211. 51 541 562.88 606 
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Pre-Project . rep 
1 211 . 41 500 501.53 505 
1 211 . 31 540 523.28 460 
1 211 . 21 495 493 .11 475 
1 211.12 500 505.73 500 
1 211.02 485 493.19 495 
1 210 . 93 505 505.14 505 
1 210 . 83 505 505.61 500 
1 210.74 495 503 .39 500 
1 210.64 520 515.29 495 
1 210.55 475 473.19 495 
1 210 . 46 520 522 . 28 505 
1 210.36 480 487 . 62 480 
1 210.26 505 512. 65 520 
1 210 . 17 505 497 . 78 495 
1 210 .07 511 494.01 499 
1 209.98 519 492.54 497 
1 209 . 88 504 500.82 498 
1 209.79 497 500 . 22 505 
1 209.69 541.3 544 . 5 578.5 
1 209.60 243 288 . 7 318 
1 209.54 114 116 . 26 106 
1 209.535 Bridge 
1 209 . 53 588 626 654 . 7 
1 209 . 42 501 486 .04 526 
1 209.33 563 490.4 583 
1 209.24 514 515.61 523 
1 209.14 515 499.52 517 
1 209 .04 495 493.13 531 
1 208.95 458 514 . 75 603 
1 208.85 511 479 .03 452 
1 208.75 565 559 . 49 569 
1 208.67 456 449.63 359 
1 208 . 57 685 539.75 467 
1 208.48 521 435 . 12 469 
1 208 . 39 509 512 . 43 494 
1 208 . 29 577 525 . 37 560 
1 208 .19 537 505 . 13 617 
1 208.10 582 483 . 64 477 
1 207 . 99 483 482.81 544 
1 207.90 539 522.44 631 
1 207.80 562 495 . 85 534 
1 207 . 71 493 488 . 78 530 
1 207 . 62 493 471.11 510 
1 207.49 244 246.48 308 
1 207 .485 Bridge 
1 207.48 236 236 . 83 302 
1 207 . 43 493 507.55 548 
1 207 . 34 478 511 .15 584 
1 207.27 495 . 6 574 655 . 3 
1 207.16 586 585.23 607 
1 207 .07 510 514 . 11 520 
1 206 . 97 480 491.78 480 
1 206.88 480 487.71 505 
1 206.79 495 489.96 520 
1 206.7 500 500.23 500 
1 206 . 6 515 504 . 63 520 
1 206.51 495 496.45 500 
1 206 .41 495 494 . 64 490 
1 206 . 32 515 513 . 83 520 
1 206 . 22 500 502.44 460 
1 206 .13 490 483.44 540 
1 206 .03 590 513 . 6 510 
1 205.94 505 506 . 69 510 
1 205 . 84 495 496 480 
1 205 . 75 825 642 490 
1 205.62 560 523 510 
1 205.52 430 470 400 
1 205.43 175 171.89 125 
1 205 . 4 305 315 370 
1 205.34 485 492 450 
1 205 . 25 505 506 485 
1 205 .15 495 495.39 495 
1 205.06 505 505 530 
1 204 . 97 510 503 550 
1 204 . 87 495 499 505 
1 204 . 78 505 515 550 
1 204.68 325 407 570 
1 204 .61 395 449 545 • 1 204.53 570 552 525 
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Pre-Project . rep 
1 204 . 42 430 453 500 
1 204 . 34 495 488 480 
1 204.25 510 508 500 
1 204.15 510 509 510 
1 204 .05 510 505 520 
1 203 . 96 495 502 505 
1 203.86 505 498 480 
1 203 . 77 490 498 480 
1 203 . 67 470 490 505 
1 203.58 560 513 495 
1 203.48 500 505.82 515 
1 203 . 39 500 505 500 
1 203 . 29 620 535 420 
1 203 .19 535 520 485 
1 203.09 520 518 500 
1 202.99 480 456 424 
1 202 . 9 575 538 460 
1 202.8 600 555 . 5 450 
1 202.69 585 566 .1 510 
1 202.59 400 561.2 640 
1 202.48 700 576 . 2 385 
1 202.37 430 400 . 7 360 
1 202 . 29 590 583.1 600 
1 202.18 525 511 . 84 500 
1 202.09 510 509.32 500 
1 201.99 470 477 . 46 490 
1 201.9 500 495 . 8 500 
1 201.81 535 511.61 515 
1 201 . 71 505 489 . 63 495 
1 201.62 485 486 . 48 510 
1 201 . 52 495 492 .06 495 
1 201.43 555 519 . 88 505 
1 201. 33 515 514 . 62 515 
1 201.24 485 488 . 56 490 
1 201 .14 480 481. 53 485 
1 201.05 520 512.89 510 
1 200 . 95 475 474 . 38 480 
1 200.86 525 523 . 32 525 
1 200 . 77 500 495.64 520 
1 200 . 67 500 503.34 510 
1 200 . 58 475 479 . 55 530 
1 200.49 510 497.59 510 
1 200.39 550 506.5 480 
1 200.3 520 515.72 560 
1 200.2 535 525 . 73 515 
1 200 .1 490 491.65 495 
1 200 520 521.67 525 
1 199.91 465 466.41 465 
1 199.82 0 0 0 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: 1 

Reach River sta . contr . Expan . 

1 214.14 . 1 . 3 
1 214.04 .1 . 3 
1 213 . 95 . 1 . 3 
1 213 . 85 . 1 . 3 
1 213 . 75 .1 . 3 
1 213.745 Bridge 
1 213.74 .1 . 3 
1 213.66 . 1 . 3 
1 213.57 .1 . 3 
1 213.47 .1 . 3 
1 213 . 38 . 1 . 3 
1 213 . 33 . 1 . 3 
1 213.26 . 1 . 3 
1 213.255 Bridge 
1 213 . 25 . 1 . 3 
1 213 .21 .1 . 3 
1 213.11 .1 . 3 
1 213 .03 . 1 . 3 
1 212 . 93 . 1 . 3 
1 212 . 84 .1 . 3 
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Pre-Project . rep 
1 212.74 . 1 . 3 
1 212.68 . 1 . 3 
1 212.675 Bridge 
1 212 . 67 .1 . 3 
1 212.56 .1 .3 
1 212 . 46 .1 . 3 
1 212 . 37 .1 . 3 
1 212.27 .1 . 3 
1 212.18 .1 . 3 
1 212.08 .1 . 3 
1 211.99 .1 .3 
1 211.89 . 1 .3 
1 211.79 .1 .3 
1 211.71 . 1 .3 
1 211.64 . 1 . 3 
1 211 . 54 .1 . 3 
1 211 . 525 Bridge 
1 211 . 51 . 1 . 3 
1 211 . 41 .1 . 3 
1 211.31 .1 . 3 
1 211 . 21 . 1 . 3 
1 211.12 . 1 . 3 
1 211.02 . 1 . 3 
1 210.93 . 1 . 3 
1 210.83 . 1 .3 
1 210.74 .1 . 3 
1 210.64 .1 . 3 
1 210.55 .1 . 3 
1 210.46 .1 . 3 
1 210 . 36 .1 . 3 
1 210 . 26 .1 . 3 
1 210.17 .1 . 3 
1 210.07 .1 . 3 
1 209 . 98 . 1 . 3 
1 209.88 .1 . 3 
1 209.79 . 1 .3 
1 209 . 69 . 1 . 3 
1 209.60 .1 . 3 • 1 209.54 . 3 .5 
1 209 . 535 Bridge 
1 209.53 . 3 . 5 
1 209.42 .1 . 3 
1 209.33 . 1 . 3 
1 209.24 . 1 . 3 
1 209.14 . 1 . 3 
1 209 .04 .1 . 3 
1 208 . 95 .1 . 3 
1 208.85 .1 . 3 
1 208.75 .1 .3 
1 208.67 . 1 .3 
1 208.57 . 1 . 3 
1 208.48 . 1 . 3 
1 208.39 .1 . 3 
1 208.29 . 1 .3 
1 208.19 .1 . 3 
1 208.10 .1 . 3 
1 207.99 . 1 . 3 
1 207 . 90 . 1 . 3 
1 207.80 . 1 . 3 
1 207 . 71 . 1 . 3 
1 207 . 62 .1 . 3 
1 207.49 . 3 . 5 
1 207.485 Bridge 
1 207.48 . 3 . 5 
1 207 . 43 .1 . 3 
1 207 . 34 . 1 . 3 
1 207.27 .1 . 3 
1 207.16 . 1 . 3 
1 207.07 .1 . 3 
1 206.97 .1 . 3 
1 206.88 .1 . 3 
1 206.79 .1 . 3 
1 206.7 . 1 . 3 
1 206.6 .1 . 3 
1 206.51 . 1 . 3 
1 206 . 41 .1 . 3 
1 206 . 32 .1 . 3 
1 206 . 22 .1 . 3 • 1 206 . 13 . 1 . 3 
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1 206.03 .1 .3 
1 205 . 94 .1 . 3 
1 205 . 84 . 1 .3 
1 205.75 . 1 . 3 
1 205.62 .1 .3 
1 205 . 52 . 1 .3 
1 205 . 43 .1 . 3 
1 205 .4 . 1 . 3 
1 205.34 . 1 . 3 
1 205.25 .1 . 3 
1 205.15 . 1 . 3 
1 205.06 .1 . 3 
1 204.97 . 1 . 3 
1 204.87 .1 . 3 
1 204 . 78 .1 . 3 
1 204 . 68 . 1 . 3 
1 204.61 .1 . 3 
1 204.53 .1 . 3 
1 204.42 .1 . 3 
1 204 . 34 .1 . 3 
1 204.25 .1 . 3 
1 204.15 .1 . 3 
1 204.05 .1 . 3 
1 203 . 96 .1 .3 
1 203 . 86 .1 .3 
1 203.77 .1 . 3 
1 203 . 67 .1 . 3 
1 203.58 .1 . 3 
1 203.48 .1 . 3 
1 203.39 .1 .3 
1 203.29 .1 . 3 
1 203.19 .1 .3 
1 203 .09 .1 . 3 
1 202.99 .1 . 3 
1 202 . 9 .1 . 3 
1 202.8 .1 . 3 
1 202.69 .1 . 3 
1 202 . 59 .1 . 3 
1 202.48 . 1 . 3 
1 202.37 . 1 .3 
1 202.29 . 1 .3 
1 202 . 18 .1 . 3 
1 202 . 09 .1 .3 
1 201.99 .1 . 3 
1 201.9 . 1 . 3 
1 201.81 .1 . 3 
1 201 . 71 . 1 . 3 
1 201 . 62 . 1 . 3 
1 201. 52 . 1 . 3 
1 201.43 . 1 . 3 
1 201.33 . 1 . 3 
1 201.24 . 1 . 3 
1 201 . 14 . 1 .3 
1 201.05 .1 .3 
1 200.95 .1 . 3 
1 200.86 . 1 .3 
1 200.77 .1 .3 
1 200.67 .1 .3 
1 200.58 . 1 .3 
1 200.49 .1 . 3 
1 200 . 39 .1 . 3 
1 200 . 3 .1 . 3 
1 200.2 . 1 . 3 
1 200.1 .1 . 3 
1 200 .1 . 3 
1 199.91 .1 . 3 
1 199 . 82 .1 . 3 

Profile Output Table - Standard Table 1 

Reach River Sta Profile Q Total Min Ch El w.s. Elev crit w. s . E. G. Elev E.G. 
slope vel chnl Flow Area Top width Froude # Chl 

(cfs) (ft) (ft) (ft) (ft) 
(ft/ ft) (ft/ s) (sq ft) (ft) 

1 214 . 14 PF#1 169000 . 00 1048.70 1075.50 1062 . 66 1077 .01 
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• Pre-Project.rep 
0 . 000804 9 . 84 17180.80 1312 . 25 0. 36 

1 214 . 14 PF#2 169000 .00 1048.70 1075.51 1062.66 1077 .01 
0 . 000803 9 . 83 17184 . 70 726 . 86 0 . 36 

1 214.04 PF#l 169000 . 00 1048.80 1075 . 04 1062. 64 1076 . 58 
0 . 000846 9 . 95 16977 . 37 813.60 0.36 

1 214.04 PF#2 169000 . 00 1048.80 1075 . 05 1062 . 64 1076 . 59 
0 . 000845 9 . 95 16981.74 733 .89 0.36 

1 213 . 95 PF#1 169000.00 1049.30 1074.16 1063 . 67 1076.05 
0 . 001218 11 .04 15307 .03 777 . 39 0 . 43 

1 213 . 95 PF#2 169000 .00 1049.30 1074 . 16 1063 . 67 1076.05 
0.001216 11.04 15312. 30 745.19 0 . 43 

1 213 . 85 PF#1 169000 .00 1048.10 1071.66 1065.14 1075 .08 
0.002230 14 . 98 11764 .97 1017.61 0. 58 

1 213.85 PF#2 169000 .00 1048 .10 1071.66 1065 .14 1075.09 
0 . 002229 14 . 98 11769 .17 702 . 59 0 . 58 

1 213.75 PF#1 169000.00 1044 . 60 1071.97 1060.91 1073.93 
0.000919 11.25 15022.38 656 . 45 0 . 41 

1 213.75 PF#2 169000.00 1044.60 1071.98 1060 . 91 1073 . 94 
0 .000918 11.25 15027 . 59 656.35 0 . 41 

1 213.745 sri dge 

1 213.74 PF#1 169000 .00 1044.60 1071 . 66 1060 . 91 1073 . 68 
0.000958 11 . 40 14818.54 654 . 76 0 . 42 

1 213.74 PF#2 169000 .00 1044.60 1071.67 1060.91 1073 . 69 
0.000957 11.40 14824 .14 654.73 0.42 

• 1 213.66 PF#1 169000.00 1047 . 60 1069 . 25 1063.62 1072 .99 
0.002199 15.51 10898 .87 586 .13 0 . 62 

1 213.66 PF#2 169000 . 00 1047 . 60 1069 . 27 1063.62 1073 .00 
0.002194 15.50 10906 . 54 565 . 99 0 . 62 

1 213. 57 PF#1 169000.00 1046 . 70 1069.19 1063.09 1071.61 
0.001831 12 .49 13535 . so 1275 .07 0 . 55 

1 213. 57 PF#2 169000.00 1046 . 70 1069 . 20 1063 .09 1071.62 
0 . 001827 12.47 13548 . so 852 .16 0 . 55 

1 213.47 PF#l 169000.00 1045 . 80 1068 . 60 1061.42 1070 . 60 
0 . 001694 11.35 14886 .18 1423.99 0. 52 

1 213.47 PF#2 169000.00 1045.80 1068.62 1061.42 1070.62 
0 . 001691 11.34 14903 .41 1023 .12 0 . 52 

1 213 . 38 PF#l 169000 .00 1045 . 40 1068.60 1059.33 1069.81 
0.000809 8 . 83 19139 .19 1251.70 0. 37 

1 213.38 PF#2 169000 . 00 1045.40 1068 . 61 1059 . 33 1069.82 
0.000810 8 . 82 19155 .46 1101.75 0.37 

1 213. 33 PF#l 169000.00 1045 . 40 1068 . 57 1057 . 70 1069.53 
0 . 000606 7 . 87 21480 . 53 1371.95 0 . 33 

1 213 . 33 PF#2 169000 . 00 1045.40 1068 . 58 1057 . 70 1069 . 54 
0 . 000608 7.86 21496 .88 1185.62 0.33 

1 213 . 26 PF#1 169000 . 00 1040 . 40 1068 . 16 1055.61 1069.32 
0 . 000568 8.67 19493 .06 881.25 0.32 

1 213 . 26 PF#2 169000 . 00 1040 . 40 1068 . 17 1055.61 1069.34 
0 . 000567 8.66 19505 .00 881.21 0.32 

1 213 . 255 Bridge 
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Pre- Project . rep 
1 213.25 PF#l 169000.00 1040.40 1067.95 1055 . 61 1069.14 

0.000585 8.75 19310.29 880.24 0 . 33 
1 213 . 25 PF#2 169000 .00 1040 . 40 1067 . 96 1055 . 61 1069.15 

0.000584 8.75 19322 . 64 880.24 0.33 

1 213.21 PF#l 166000 . 00 1044.90 1067.99 1055 . 88 1069 .03 
0.000510 8.17 20359 .04 1540 .81 0.31 

1 213.21 PF#2 166000 . 00 1044.90 1068 . 00 1055.88 1069.04 
0 .000528 8.17 20314 . 90 928 .20 0 . 31 

1 213.11 PF#l 166000.00 1047.60 1067.16 1058.35 1068 . 63 
0 . 000913 9 . 73 17066 .41 927 . 80 0 . 40 

1 213.11 PF#2 166000.00 1047.60 1067.16 1058.35 1068 . 63 
0.000912 9 . 72 17071.96 927.79 0 . 40 

1 213.03 PF#l 166000.00 1046.70 1066.57 1058.30 1068.17 
0.001032 10.14 16391 .46 965.60 0 . 42 

1 213 . 03 PF#2 166000.00 1046.70 1066.58 1058.30 1068 .17 
0 . 001031 10.13 16382.57 919.76 0.42 

1 212 . 93 PF#l 166000 .00 1045.40 1065 . 48 1058 .04 1067.55 
0.001316 11.53 14401.99 850 .17 0.48 

1 212 . 93 PF#2 166000.00 1045 . 40 1065 . 49 1058.04 1067 . 55 
0.001314 11.52 14408 . 72 798.99 0.48 

1 212 . 84 PF#l 166000.00 1043 . 10 1063. 54 1057 . 57 1066.65 
0 .001930 14.14 11737.26 635 . 75 0. 58 

1 212 . 84 PF#2 166000.00 1043 . 10 1063 . 56 1057 . 57 1066.66 
0 .001926 14.13 11744 . 94 635 . 75 0. 58 

1 212.74 PF#l 166000 . 00 1041.60 1063 . 06 1055 . 53 1065.57 
0.001465 12 . 71 13064.60 721.72 0 . 51 

1 212 . 74 PF#2 166000.00 1041.60 1063.08 1055 . 53 1065 . 58 
0.001462 12.70 13073.93 676 . 59 0 . 51 

1 212 . 68 PF#l 166000.00 1036.90 1063 . 02 1052 . 69 1065 .16 
0 . 001030 11.74 14139 .83 629 .02 0.44 

1 212 . 68 PF#2 166000 . 00 1036 . 90 1063.04 1052.69 1065.17 
0.001028 11.73 14148. 58 629 .03 0 . 44 

1 212 . 675 Bridge 

1 212 . 67 PF#l 166000.00 1036.90 1062.53 1052.69 1064 . 77 
0 .001102 12 .00 13830.37 626.50 0.45 

1 212.67 PF#2 166000 . 00 1036.90 1062.54 1052.69 1064 . 77 
0 .001101 12 .00 13834 .12 626.51 0.45 

1 212.56 PF#l 166000.00 1039 . 30 1056 . 88 1055 . 74 1063.23 
0 .004887 20 . 23 8207.45 521.49 0.90 

1 212.56 PF#2 166000.00 1039 . 30 1056.98 1055 . 74 1063.25 
0.004781 20 . 09 8264.06 521.09 0.89 

1 212.46 PF#l 166000.00 1037.20 1056.23 1052.77 1060 . 78 
0.003034 17 . 11 9703.74 1555 .15 0 . 72 

1 212 . 46 PF#2 166000 .00 1037 . 20 1056 . 29 1052 . 77 1060 . 80 
0 . 003114 17 .05 9738.24 557.66 0 . 72 

1 212.37 PF#l 166000 . 00 1036.60 1053 .09 1051.73 1058 . 81 
0.004662 19 . 19 8648.72 573.57 0.87 

1 212.37 PF#2 166000.00 1036.60 1053.09 1051.73 1058 . 81 
0.004657 19 . 19 8651.87 573.59 0 . 87 

1 212 . 27 PF#l 166000.00 1035 . 10 1050 . 67 1049 . 57 1056 . 35 
0.005236 19.12 8681 .71 2800.97 0 . 89 

1 212.27 PF#2 166000 .00 1035 . 10 1050 . 67 1049 . 57 1056.35 
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• Pre-Project . rep 
0.005237 19 . 12 8681.12 605.47 0.89 

1 212.18 PF#l 166000.00 1030.80 1050 . 25 1045 . 89 1053 . 95 
0 . 002692 15.42 10762.00 2340 . 53 0.66 

1 212 .18 PF#2 166000 . 00 1030.80 1050.25 1045 . 89 1053 . 94 
0 . 002692 15.43 10761.62 627 . 48 0.66 

1 212.08 PF#l 166000.00 1025 . 90 1050 . 04 1041.45 1052 . 67 
0 .001415 13 .00 12773.79 2180 . 71 0.49 

1 212.08 PF#2 166000 . 00 1025.90 1050.05 1041.45 1052 . 67 
0 .001415 12 . 99 12774.66 589 . 61 0.49 

1 211.99 PF#l 166000 .00 1025.39 1048.55 1041.17 1051.77 
0 .001822 14.40 11524.16 1310 . 27 0. 55 

1 211.99 PF#2 166000.00 1025.39 1048.55 1041. 17 1051.78 
0.001822 14.40 11525 . 23 549 .11 0. 55 

1 211.89 PF#l 166000.00 1024 .19 1047.93 1039 . 97 1050.85 
0.001600 13 . 70 12113 .28 564.71 0 . 52 

1 211 . 89 PF#2 166000.00 1024.19 1047 . 93 1039.97 1050.85 
0 .001600 13.70 12114 . 32 564.72 0. 52 

1 211.79 PF#l 166000.00 1023 . 84 1047.07 1039 .27 1050.00 
0 .001620 13.72 12095.82 1185 . 33 0. 52 

1 211 . 79 PF#2 166000 . 00 1023 . 84 1047.08 1039 . 27 1050 .00 
0 .001619 13 . 72 12097.07 567.51 0 . 52 

1 211 . 71 PF#l 166000 . 00 1023 .19 1046 . 34 1038.56 1049.27 
0.001623 13 . 72 12101.39 635 .05 0. 52 

1 211 . 71 PF#2 166000 . 00 1023.19 1046.35 1038.56 1049.27 
0 . 001622 13 . 72 12102 .92 569 .02 0 . 52 

• 1 211 . 64 PF#l 166000 .00 1022.58 1045.45 1038 . 24 1048. 58 
0 . 001783 14 .19 11700 . 25 828.77 0 . 55 

1 211 . 64 PF#2 166000 .00 1022.58 1045. 46 1038.24 1048 . 58 
0 . 001782 14 . 19 11701.96 561.65 0. 55 

1 211 . 54 PF#l 166000 .00 1021. 90 1043 . 47 1038 .07 1047.45 
0 . 002293 15. 99 10380 . 21 525.33 0 . 63 

1 211. 54 PF#2 166000 . 00 1021.90 1043 . 48 1038 .07 1047.45 
0 . 002291 15 . 99 10382 . 84 525 . 34 0 . 63 

1 211. 525 Bridge 

1 211 . 51 PF#l 166000.00 1021.80 1041 . 77 1037 . 98 1046.46 
0 . 002980 17 . 37 9557 . 39 520.99 0.71 

1 211 .51 PF#2 166000 . 00 1021.80 1041.78 1037 . 98 1046.46 
0 . 002975 17 . 36 9562.67 521.02 0 . 71 

1 211.41 PF#l 166000 . 00 1018 . 30 1041.28 1044.73 
0.001987 14 . 89 11147.43 565.09 0. 59 

1 211 . 41 PF#2 166000.00 1018.30 1041.30 1044 . 74 
0.001984 14 . 88 11154 .11 565 .16 0 . 59 

1 211 . 31 PF#l 166000 . 00 1020.80 1039 . 90 1037 . 24 1043 . 44 
0.003366 15.11 10988 .09 819.03 0.73 

1 211 . 31 PF#2 166000.00 1020.80 1039.93 1037 .24 1043 . 46 
0 .003343 15.07 11012 .49 819.24 0 . 72 

1 211.21 PF#l 166000 . 00 1021 . 10 1039.00 1035 .5 5 1041. 62 
0 .002619 12 . 98 12792.40 987 .74 0 . 64 

1 211 . 21 PF#2 166000 . 00 1021 . 10 1039.05 1035 . 55 1041. 64 
0.002589 12 . 93 12838 .46 987 .93 0.63 
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Pre - Proj ect. r ep 
1 211.12 PF#1 166000 .00 1015 . 70 1039.46 1029 . 88 1040 . 57 

0.000691 8 . 47 19593 . 40 1059 .20 0 . 35 
1 211.12 PF#2 166000 . 00 1015 . 70 1039.50 1029 . 88 1040.61 

0.000686 8 . 45 19638 . 26 1059 . 34 0.35 

1 211.02 PF#1 166000 . 00 1019.40 1037.87 1032 .11 1039 . 96 
0 . 001614 11.65 14595.42 1082 .12 0. 52 

1 211.02 PF#2 166000 .00 1019 . 40 1037.86 1032 . 11 1039 . 99 
0 . 001636 11.73 14253.05 945 . 86 0 . 52 

1 210.93 PF#1 166000 . 00 1018.70 1037.32 1034 . 18 1039.03 
0 . 001711 11.09 17850.32 2652 . 71 0 . 52 

1 210.93 PF#2 166000 . 00 1018.70 1037. 34 1034 .18 1039 .04 
0 .001701 11.07 17892.91 2037.06 0. 52 

1 210.83 PF#1 166000.00 1019.10 1036 . 08 1032 .21 1038 .08 
0 .001945 11.75 16606 . 27 2245 . 35 0. 55 

1 210.83 PF#2 166000.00 1019.10 1036.08 1032.20 1038 .09 
0.001949 11.76 16550.71 2196.33 0 . 56 

1 210.74 PF#1 166000.00 1018 . 20 1035.65 1029 . 79 1037.15 
0.001241 10 .08 17706. 73 1394 . 30 0.45 

1 210 . 74 PF#2 166000.00 1018 . 20 1035 . 66 1029 .79 1037 .16 
0.001236 10 .07 17730 .05 1394 . 43 0 . 45 

1 210.64 PF#1 166000 .00 1017 . 70 1035 .03 1029 .03 1036.51 
0.001265 9.99 18879 . 26 2977 . 70 0 . 45 

1 210.64 PF#2 166000 .00 1017 . 70 1035 .05 1029 .03 1036 . 53 
0 .001258 9 . 97 18930 .01 2362 . 22 0.45 

1 210. 55 PF#1 166000.00 1018.00 1034 .00 1028 . 55 1035 . 76 
0.001590 10 . 64 15683 .73 1809 .09 0. 50 

1 210. 55 PF#2 166000.00 1018.00 1034 .02 1028 . 55 1035 . 78 
0 .001582 10.62 15658 .21 1401.75 0. 50 

1 210.46 PF#1 166000.00 1016 . 30 1034 . 53 1025 .05 1035.02 
0 .000443 5. 63 29458 .93 2040 . 48 0 . 25 

1 210 . 46 PF#2 166000.00 1016 .30 1034 . 55 1025 .05 1035.04 
0.000447 5.63 29495.45 1881. 55 0 .2 5 

1 210.36 PF#1 166000 .00 1017 . 40 1033 . 85 1027.55 1034 . 67 
0 . 000894 7.24 22 914 .04 1900 .01 0 . 37 

1 210 . 36 PF#2 166000 .00 1017 . 40 1033. 87 1027 . 55 1034 . 69 
0 . 000889 7.23 22952 . 31 1900 .09 0.37 

1 210.26 PF#1 166000 .00 1016 . 90 1033 . 53 1026 . 47 1034 . 23 
0.000770 6 . 68 24846 . 37 1932 . 32 0. 33 

1 210.26 PF#2 166000 . 00 1016.90 1033 . 56 1026.47 1034 . 25 
0.000766 6 . 67 24889 .07 1932.44 0.33 

1 210.17 PF#1 166000 . 00 1014.70 1032.78 1027.95 1033 . 71 
0 .001212 7 . 77 21357 . 62 2172.37 0.42 

1 210 . 17 PF#2 166000 . 00 1014 .70 1032.80 1027.95 1033 . 74 
0.001203 7 . 75 21412 .63 1968.14 0.41 

1 210 . 07 PF#1 166000 . 00 1009.00 1032.65 1024.08 1033.20 
0 . 000560 5. 87 28476 .46 2455.50 0.26 

1 210.07 PF#2 166000 .00 1009 .00 1032.67 1023 . 80 1033 . 22 
0 . 000583 5.99 28155.72 2015 .00 0 . 27 

1 209.98 PF#1 166000.00 999.33 1032.58 1020 .16 1032 . 98 
0 .000253 5. 36 33591.25 1907 . 28 0.21 

1 209.98 PF#2 166000 . 00 999.33 1032 . 57 1019 .84 1032.99 
0.000264 5.48 32703 .40 1833 .89 0 . 22 

1 209 . 88 PF#1 166000 . 00 997 . 69 1032 .30 1018 . 95 1032 . 83 
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• Pre-Project. rep 
0.000280 6 . 22 29912.03 1598 .70 0.23 

1 209.88 PF#2 166000.00 997.69 1032.31 1018.95 1032.85 
0 .000283 6 . 25 29718.88 1572.44 0.23 

1 209.79 PF#l 166000.00 1002 . 93 1032 . 25 1018. 56 1032.66 
0.000264 5. 58 32664.73 2127.00 0 . 22 

1 209.79 PF#2 166000.00 1002 . 93 1032.25 1018 . 56 1032.68 
0 . 000267 5. 61 32462.59 1764 . 36 0 .22 

1 209 . 69 PF#l 166000.00 1004 . 31 1031.55 1021.24 1032 . 41 
0 .000717 7 .09 22376.16 1884 .95 0. 34 

1 209 . 69 PF#2 166000.00 1004.31 1031.55 1021.24 1032.42 
0 . 000721 7.11 22238 . 57 1409 .29 0. 34 

1 209 . 60 PF#1 166000 .00 1004 . 15 1030.45 1024.57 1031.81 
0.001456 9 . 48 17877 .49 2237.97 0.48 

1 209.60 PF#2 166000.00 1004.15 1030 . 45 1024 . 59 1031.82 
0.001467 9. 51 17875 . 76 1583.08 0 . 49 

1 209.54 PF#1 166000.00 1004.27 1030 .22 1021.90 1031.46 
0.000859 8.94 18578.12 1096.44 0 .38 

1 209.54 PF#2 166000 .00 1004 .2 7 1030 . 22 1021.90 1031.46 
0 .000858 8.93 18583 .07 1096.45 0.38 

1 209 . 535 Bridge 

1 209.53 PF#l 166000.00 1004.27 1029.88 1021 . 90 1031.17 
0 .000917 9 . 12 18206.70 1095 .63 0.39 

1 209 . 53 PF#2 166000.00 1004 . 27 1029.89 1021 . 90 1031.18 
0 .000917 9 . 11 18212.18 1095.66 0.39 

• 1 209.42 PF#1 166000.00 998.44 1028.88 1023 . 49 1030.40 
0 .001432 9.87 16825.82 1341.42 0 . 48 

1 209.42 PF#2 166000 . 00 998.44 1028.89 1023.49 1030 . 40 
0 .001430 9 .86 16834.28 1258.70 0.48 

1 209.33 PF#1 166000.00 993.71 1028.74 1019.30 1029.68 
0.000900 7.81 21284.99 1846.30 0.38 

1 209.33 PF#2 166000 .00 993.71 1028.74 1019.30 1029 . 69 
0.000898 7.80 21271.72 1587.64 0.38 

1 209 . 24 PF#l 166000.00 1003.00 1027 . 66 1023.98 1029 .02 
0 . 001727 7 . 87 18342 .27 3253 .82 0 . 49 

1 209 .24 PF#2 166000.00 1003 .00 1027.66 1023.97 1029 .02 
0.001733 7.96 18240.73 1837.89 0.49 

1 209.14 PF#1 166000 .00 1002.87 1026.70 1023 . 37 1028 .02 
0.002091 8 . 19 18285.82 2920.82 0. 52 

1 209 . 14 PF#2 166000.00 1002 . 87 1026 . 70 1023.39 1028.02 
0.002095 8.30 18193.59 2015.26 0. 52 

1 209 . 04 PF#l 166000.00 1007.02 1026 . 13 1021.52 1027.00 
0 . 001480 7.61 22158.26 2879 .85 0.45 

1 209.04 PF#2 166000.00 1007.02 1026 . 13 1021 . 52 1027.00 
0.001472 7 . 67 22144.93 2229 .48 0 . 44 

1 208.95 PF#l 166000 .00 997.33 1025.58 1018.20 1026 . 45 
0.000834 7.48 22428 .03 2457.28 0. 36 

1 208.95 PF#2 166000.00 997.33 1025 . 59 1018 . 20 1026.45 
0.000833 7.47 22427.83 1796.50 0. 36 

1 208.85 PF#1 166000.00 998.88 1024.64 1020.18 1025.84 
0 . 001533 8.85 19077.56 2503.80 0.47 

1 208.85 PF#2 166000.00 998.88 1024.64 1020.18 1025.85 • 0 .001530 8.84 19088.28 1908 . 84 0.47 
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Pre-Project . rep 

1 208 . 75 PF#1 166000 .00 1000 . 44 1024.13 1017 . 95 1025 . 18 
0.001099 8 . 25 20164 . 69 2367.21 0 . 43 

1 208.75 PF#2 166000.00 1000 . 44 1024 . 13 1017 . 95 1025.19 
0 .001097 8 . 24 20138.36 1732.32 0 . 43 

1 208.67 PF#l 166000.00 1003 .03 1022.72 1019.09 1024.33 
0.001934 10 . 26 16624.84 2041.05 0. 54 

1 208.67 PF#2 166000 . 00 1003 .03 1022 . 74 1019 .09 1024 . 33 
0 . 001927 10 . 25 16642 . 84 1612.41 0. 54 

1 208.57 PF#l 166000.00 1002.61 1020.24 1018.75 1023.00 
0 .004009 13.35 12466.15 1408.38 0 . 77 

1 208 . 57 PF#2 166000 .00 1002 . 61 1020 . 26 1018.75 1023 .02 
0 .003991 13.33 12454 .02 1338 .18 0. 77 

1 208.48 PF#l 166000.00 998.70 1019.72 1016 . 90 1020 . 98 
0. 002203 9 . 01 18422 .12 2180 . 58 0 . 55 

1 208.48 PF#2 166000.00 998.70 1019.76 1016.90 1021.01 
0.002170 8 . 97 18507 . 30 2180 . 73 0. 54 

1 208 . 39 PF#l 166000.00 998.71 1018.82 1015.82 1020 .02 
0 . 002140 8 . 79 18883 . 54 2250 . 69 0. 53 

1 208.39 PF#2 166000 . 00 998 . 71 1018.88 1015.82 1020.06 
0.002091 8.73 19021.24 2250 .88 0. 53 

1 208.29 PF#l 166000.00 1002 . 85 1017.69 1014.81 1018 . 90 
0.002223 8 . 84 18779 .90 2317.98 0 . 55 

1 208 . 29 PF#2 166000.00 1002 . 85 1017 . 80 1014.81 1018 . 98 
0 . 002120 8.71 19050.08 2318.35 0 . 53 

1 208.19 PF#l 166000 .00 1001.01 1016 . 79 1013 . 53 1017.78 
0.001820 7 . 99 20773.45 2551.03 0 . 49 

1 208.19 PF#2 166000 .00 1001.01 1016 . 97 1013.53 1017 . 92 
0.001707 7.82 21234.29 2569 .70 0 . 48 

1 208 . 10 PF#l 166000.00 999.34 1015 . 84 1012 . 70 1016.86 
0.001770 8.40 21147.31 2881.28 0. 50 

1 208.10 PF#2 166000.00 999 . 34 1016 . 14 1012 . 70 1017.08 
0.001567 8 .07 21987.09 2828.05 0.47 

1 207 . 99 PF#l 166000.00 996.98 1014.47 1012 .00 1015 . 86 
0.002225 9.93 18378.98 2515.81 0 . 56 

1 207.99 PF#2 166000 .00 996 .98 1014.96 1011 . 99 1016 . 22 
0 .001888 9.43 19331 . 60 2625.91 0.52 

1 207.90 PF#1 166000.00 991. 51 1013 . 80 1010.85 1014 . 78 
0.001712 8.45 21576 . 79 2939.43 0 . 49 

1 207 . 90 PF#2 166000.00 991. 51 1014.50 1010 . 85 1015 . 31 
0.001298 7.72 23691.96 3027.09 0.43 

1 207 . 80 PF#1 166000.00 992 . 47 1012.20 1009 . 50 1013.72 
0.001991 10 . 67 18139 .69 2392 . 33 0 . 55 

1 207.80 PF#2 166000.00 992.47 1012.87 1009 . 36 1014.41 
0.001831 10 . 57 17859.34 2093 .65 0 . 53 

1 207.71 PF#l 166000 . 00 992 . 51 1010.85 1008 . 26 1012 . 65 
0 .002160 11.50 16829.93 2123.01 0. 58 

1 207.71 PF#2 166000 . 00 992.51 1011.35 1008.53 1013.36 
0 . 002192 11.87 15809 . 92 1893 . 38 0. 59 

1 207 . 62 PF#1 166000.00 990.12 1010.08 1007.03 1011 . 66 
0 .001607 11.08 17810 . 53 1910.23 0 . 51 

1 207.62 PF#2 166000.00 990.12 1010 . 13 1007 .20 1012.30 
0 .002037 12 . 51 15031.07 1445.04 0. 58 

Page 120 



• Pre-Project. rep 

1 207.49 PF#1 166000 .00 984.35 1009 . 47 1005.22 1010 . 82 
0 .001637 9 . 34 17780.93 2019.02 0 . 49 

1 207 . 49 PF#2 166000 . 00 984.35 1009 . 99 1005 . 22 1011.22 
0.001409 8.92 18613.58 1662 .02 0.46 

1 207.485 Bridge 

1 207 . 48 PF#1 166000 . 00 984.35 1008.38 1005.22 1010.05 
0.002291 10.34 16048 . 44 1589.81 0. 57 

1 207.48 PF#2 166000.00 984 . 35 1009 . 15 1005 . 22 1010.59 
0 . 001802 9 . 61 17270.43 1595.23 0 . 51 

1 207 . 43 PF#1 166000 . 00 983 . 56 1007.86 1004 . 49 1009 . 50 
0 . 002218 10.29 16190 . 36 1661 . 32 0 . 56 

1 207.43 PF#2 166000 .00 983. 56 1008.76 1004.49 1010 . 15 
0.001689 9.47 17531.08 1569 . 25 0 . 50 

1 207.34 PF#1 166000.00 983.49 1007 . 56 1000.99 1008 .62 
0.000950 8 . 28 20214.86 1590 . 24 0. 39 

1 207 . 34 PF#2 166000 . 00 983 . 49 1008.50 1000 . 97 1009 . 46 
0.000787 7.83 21192.27 1422 . 38 0.36 

1 207.27 PF#1 166000.00 982 . 68 1007.15 997.48 1008 . 22 
0 .000665 8.35 20670.33 1456.46 0.34 

1 207.27 PF#2 166000.00 982.68 1008 . 10 997.48 1009.11 
0 .000584 8 . 06 20594 .82 1047.97 0.32 

1 207.16 PF#1 166000.00 969 . 66 1007.51 986 . 51 1007.86 
0 .000127 4.91 37553.66 2625 .42 0 . 16 

1 207 . 16 PF#2 166000.00 969 . 66 1008.40 986 . 51 1008 . 78 
0.000126 4.98 33336 .06 1107 .07 0 . 16 

1 207 .07 PF#1 166000.00 992.80 1004.30 1004.30 1007.37 
0.005291 15.06 12691. 58 2119.64 0 . 86 

1 207.07 PF#2 166000 .00 992.80 1004.74 1004 . 74 1008 . 25 
0.005421 15.68 11729.38 1710 . 76 0 . 88 

1 206 . 97 PF#1 166000.00 981.70 1003.73 995.22 1004 . 80 
0 .000773 8.53 21352 . 72 2153.02 0. 36 

1 206 . 97 PF#2 166000.00 981 . 70 1004 . 63 995 . 22 1005 . 77 
0 .000760 8 . 62 19950 . 61 1567.65 0. 36 

1 206.88 PF#1 166000.00 981.80 1003.59 993.27 1004.41 
0 .000528 7 . 55 24354 . 63 2551.42 0 . 31 

1 206 . 88 PF#2 166000.00 981.80 1004.48 993.27 1005.39 
0 .000533 7.71 22622 . 40 1800.87 0 . 31 

1 206 . 79 PF#1 166000.00 981 . 80 1003.43 992.85 1004 . 13 
0 .000488 6.93 26343 . 92 3026.52 0.29 

1 206.79 PF#2 166000 .00 981 . 80 1004.34 992.85 1005 . 10 
0.000478 7 . 08 24760.10 1934.31 0 . 29 

1 206 . 7 PF#1 166000.00 981.80 1003 . 32 994 .04 1003 . 85 
0 .000441 6.03 29831 . 77 3518.68 0 . 27 

1 206.7 PF#2 166000.00 981.80 1004.25 994 .03 1004.82 
0.000429 6.14 27986 . 51 2093.13 0.27 

1 206.6 PF#1 166000.00 981 . 80 1002.90 996.86 1003 . 56 
0 .000710 6.91 26877.21 3305.80 0.33 

1 206.6 PF#2 166000.00 981.80 1003 . 79 996 . 68 1004.54 
0.000695 7 . 14 24927.56 2185 . 35 0.33 

1 206 . 51 PF#1 166000.00 981.80 1002 .02 998 . 52 1003 .04 • 0 .001348 8 . 99 22111.07 4076 . 34 0 . 45 
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Pre - Project. rep 
1 206.51 PF#2 166000 . 00 981.80 1002 . 84 999.19 1004 .02 

0 .001341 9 . 36 20116.29 2060.75 0 . 46 

1 206.41 PF#l 166000.00 982 . 50 1001.41 997.88 1002.32 
0.001436 8.71 23370 . 94 3862.05 0.46 

1 206 . 41 PF#2 166000.00 982.50 1002.21 998.36 1003 . 30 
0.001435 9.12 20569.79 2190 . 50 0.47 

1 206 . 32 PF#l 166000 . 00 982 . 80 1000.76 997 .04 1001 . 56 
0.001495 8.05 24553.57 3961.10 0 . 46 

1 206.32 PF#2 166000 . 00 982 . 80 1001. 56 997 . 90 1002.55 
0.001498 8 . 50 21191.37 2377.93 0.47 

1 206.22 PF#l 166000 . 00 983 .00 999 . 83 996 . 53 1000 . 70 
0.001855 8. 54 24922 . 29 3819 .75 0. 52 

1 206.22 PF#2 166000 . 00 983.00 1000.69 996 . 71 1001.72 
0.001734 8 . 70 21235.98 2441.76 0 . 51 

1 206.13 PF#l 166000.00 984.60 998 . 84 999.71 
0.002097 8 . 44 24241. 50 3610.69 0 . 52 

1 206.13 PF#2 166000.00 984.60 999.43 1000 . 65 
0.002540 9 . 44 19323 . 64 2386 . 31 0 . 57 

1 206.03 PF#l 166000 . 00 984.50 997 . 19 995 . 40 998.47 
0.002920 10.04 20468 . 71 3627 . 33 0 . 61 

1 206.03 PF#2 166000 . 00 984.50 997.37 995.41 999.15 
0 . 003548 11.22 16111.43 2131.13 0 . 67 

1 205.94 PF#l 166000 . 00 981.00 996 . 28 992.36 997 .17 
0 . 001782 8 . 09 23804.66 3972.87 0 . 48 

1 205 . 94 PF#2 166000.00 981.00 996.85 992.30 997 . 71 
0 . 001519 7.77 22932 .47 2567.00 0 . 45 

1 205.84 PF#l 166000 . 00 979.50 995 . 78 991.10 996.43 
0.001006 6 . 80 27802.52 3933.88 0.38 

1 205.84 PF#2 166000 . 00 979.50 996. 39 991.10 997.06 
0.000928 6.78 25656.61 2435 . 70 0 . 36 

1 205 . 75 PF#l 166000 . 00 973.90 995.10 989 . 59 995.78 
0.001766 6.71 25677.88 3323 . 88 0 . 37 

1 205.75 PF#2 166000 . 00 973.90 995.83 989 . 59 996 . 48 
0 .001497 6 . 46 25689 .01 2402 . 30 0 . 35 

1 205 . 62 PF#l 166000 .00 976 .00 994 . 55 988 . 70 995 .07 
0.000680 5.99 30115.93 4036 . 33 0. 31 

1 205 . 62 PF#2 166000.00 976.00 995.25 988 . 65 995.85 
0.000671 6.18 26877.98 2234.10 0. 31 

1 205.52 PF#l 166000 .00 975.90 994 . 29 987.07 994 . 75 
0 .000496 5. 67 33142.45 4244 .90 0 .28 

1 205.52 PF#2 166000.00 975.90 994 . 95 987 . 28 995 . 53 
0.000543 6.12 27120 .82 2019 .90 0.29 

1 205 . 43 PF#l 166000 . 00 976.10 994 . 00 986.93 994.50 
0.000544 6 .04 31497 . 31 3841 . 70 0.29 

1 205.43 PF#2 166000 . 00 976 . 10 994.53 986.96 995.24 
0.000647 6.76 24572.11 1842.36 0 . 33 

1 205 . 4 PF#l 164000 .00 975 . 50 993.99 984 . 67 994 . 40 
0 . 000362 5.41 35918 . 61 4097 .72 0 .24 

1 205 . 4 PF#2 164000 .00 975 . 50 994 . 56 984.67 995 . 10 
0 . 000413 5.90 27793.06 1747 .80 0 . 26 

1 205.34 PF#l 164000 . 00 975 . 57 993 . 64 986 . 68 994 . 20 
0.001"005 6.45 29523 .90 7348.98 0. 30 

1 205.34 PF#2 164000 .00 97 5 .57 993 . 98 986 . 65 994.85 
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• Pre-Project. rep 
0.001336 7.53 22084 . 25 1562.96 0 . 35 

1 205 . 25 PF#1 164000.00 973.40 993 . 26 985.25 993 . 82 
0 .000623 6 . 64 30541.15 4512.59 0.28 

1 205.25 PF#2 164000.00 973.40 993 . 49 985.17 994.34 
0.000817 7.64 22667.86 1482 . 30 0 . 32 

1 205 . 15 PF#l 164000 . 00 973.10 991.76 987.66 993 . 21 
0 .002039 10.40 19448.92 3049.25 0.49 

1 205 . 15 PF#2 164000.00 973.10 992 . 25 987.65 993.69 
0.001819 10 . 06 17454.25 1445.00 0 . 47 

1 205 .06 PF#l 164000 .00 970 . 50 990.85 984.95 992 . 22 
0.001875 9 . 62 18539.62 2210.65 0.47 

1 205.06 PF#2 164000 .00 970.50 991 . 36 984 . 95 992.79 
0 .001795 9.65 17327.95 1435 . 30 0.46 

1 204.97 PF#l 164000.00 973 . 30 990 . 56 984.97 991.30 
0 .001134 7.35 24818 .88 3736 .08 0. 36 

1 204.97 PF#2 164000.00 973.30 990.76 985 .05 991.87 
0.001485 8 . 49 19456.31 1516.30 0.42 

1 204 . 87 PF#l 164000.00 968.10 990.19 982 . 95 990.80 
0 . 000767 6 . 60 27860.69 3635.74 0. 31 

1 204.87 PF#2 164000 . 00 968 . 10 990.36 982 . 85 991.20 
0.000942 7.37 22408.61 1542.20 0.34 

1 204 . 78 PF#l 164000 . 00 967.60 990.01 980.93 990 .45 
0.000477 5.68 31874 . 74 4837 . 51 0.25 

1 204 . 78 PF#2 164000.00 967 . 60 990.13 980.78 990 . 77 
0.000611 6.47 25927 . 76 1620 . 43 0.28 

1 204 . 68 PF#l 164000.00 971.40 989 . 36 982 . 91 990.10 
0.000903 7.28 24862.56 3375.81 0.33 

1 204 . 68 PF#2 164000.00 971.40 989.32 982.81 990.31 
0.001151 8 . 21 20999 .24 1586 .28 0.38 

1 204 . 61 PF#l 164000 .00 972 . 60 988 . 59 983.53 989 . 64 
0.001360 8.79 20900.84 7282.60 0 . 41 

1 204.61 PF#2 164000.00 972 . 60 988.62 983.47 989.78 
0.001462 9 . 12 19540.62 1602.90 0.42 

1 204.53 PF#l 164000 .00 972 . 70 987.68 982.99 988.93 
0.001814 9 . 22 18844.19 4061.16 0 . 46 

1 204.53 PF#2 164000 .00 972 . 70 987 . 68 982.93 989.02 
0.001920 9.48 18003.71 1610.90 0 . 47 

1 204.42 PF#l 164000.00 971. 40 986.40 982 . 76 987.76 
0 . 002432 9 . 40 17715 . 45 2778 .70 0. 51 

1 204.42 PF#2 164000 .00 971.40 986.38 982 . 73 987.80 
0.002533 9 . 58 17125 . 44 1653.57 0. 52 

1 204 . 34 PF#l 164000.00 969.30 985.28 981.46 986 . 65 
0 .002470 9 . 39 17462 .96 2452.20 0. 52 

1 204 . 34 PF#2 164000.00 969.30 985.29 981 . 46 986.65 
0 .002472 9.39 17473.86 1701.98 0 . 52 

1 204 . 25 PF#l 164000.00 969.22 980.90 980 . 90 984.46 
0.007742 15.13 10836.44 1993 . 93 1.00 

1 204 . 25 PF#2 164000.00 969.22 980.90 980.90 984 . 46 
0 .007774 15 . 15 10825.70 1517 .10 1.00 

1 204.15 PF#l 164000 . 00 966.00 981.17 975.82 982 .09 
0 .001058 7. 72 21240 . 53 2149.48 0.40 

1 204 . 15 PF#2 164000.00 966 .00 981.18 975 . 82 982 .11 • 0 .001059 7. 71 21274 . 74 1831.89 0 . 40 
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Pre - Project.rep 

1 204.05 PF#1 164000 . 00 965 .00 980 . 27 976.80 981.39 
0 . 001759 8 . 49 19320 . 24 2116 . 76 0 . 50 

1 204.05 PF#2 164000.00 965 .00 980 . 29 976.80 981.41 
0 . 001744 8 . 47 19370.37 2116.76 0.49 

1 203 . 96 PF#1 164000.00 964 . 10 977.71 976.71 979 . 86 
0.005220 11.77 13938. 52 2225. 52 0.80 

1 203 . 96 PF#2 164000.00 964.10 977 . 98 976.71 979.97 
0 . 004601 11 . 33 14478 . 25 2050 . 76 0 . 75 

1 203.86 PF#1 164000.00 962.30 977.81 971.84 978.53 
0.000902 6.82 24032.60 2201.58 0.36 

1 203.86 PF#2 164000.00 962.30 978 .06 971.84 978.75 
0 .000838 6.67 24588.96 2191.78 0.35 

1 203.77 PF#1 164000.00 963 . 30 977.43 971. 58 978.06 
0 .000873 6 . 37 25746.08 25 18.55 0 . 35 

1 203.77 PF#2 164000.00 963.30 977.72 971. 58 978 . 32 
0.000799 6.19 26474.14 2511 . 27 0 . 34 

1 203 . 67 PF#1 164000.00 962 . 30 976 . 93 971. 59 977 . 61 
0 .000940 6.66 25645 . 87 3648 . 91 0.37 

1 203 . 67 PF#2 164000.00 962.30 977.23 971.59 977 . 89 
0.000885 6. 58 25408 .07 2567 . 43 0.36 

1 203.58 PF#1 164000 .00 962 . 10 976 . 47 971.52 977.14 
0 .000946 6.64 25339 . 94 4630 . 93 0.37 

1 203 . 58 PF#2 164000 .00 962 .10 976.81 971 . 52 977.46 
0.000858 6.46 25597 . 97 2676.39 0.36 

1 203.48 PF#1 164000 . 00 962.20 975.92 972 .02 976.58 
0 .001248 6 . 66 25617.87 4863 . 76 0 . 41 

1 203.48 PF#2 164000 .00 962.20 976.25 971.97 976.94 
0 .001196 6.68 24567.98 2911.71 0.40 

1 203.39 PF#1 164000 .00 959 . 90 975 . 23 971.15 975 . 93 
0 .001331 6 . 81 24862 . 22 4207 . 73 0 . 42 

1 203.39 PF#2 164000 . 00 959.90 975 . 62 971.13 976.32 
0.001254 6.69 24520 .14 2930.05 0 . 41 

1 203.29 PF#1 164000 .00 960.70 974 . 46 970.77 975.20 
0.001572 6.98 24301.95 4967 . 75 0 . 45 

1 203 . 29 PF#2 164000 .00 960.70 974.88 970 . 71 975 . 63 
0.001478 6.94 23633 . 34 3009 .26 0.44 

1 203 . 19 PF#1 164000.00 956 . 70 973.59 970.04 974 . 28 
0 . 001787 6.81 25046.42 3491.37 0.42 

1 203.19 PF#2 164000.00 956.70 973.95 970 .04 974 . 74 
0.001849 7.13 23041.46 2689 .14 0.43 

1 203.09 PF#1 164000.00 958 . 70 972.42 969. 20 973 . 25 
0 .002112 7.51 23337.60 3213.89 0 . 46 

1 203.09 PF#2 164000 . 00 958.70 972 . 75 968.97 973 . 69 
0.002162 7 . 79 21163.71 2475.85 0 . 46 

1 202.99 PF#1 164000 .00 959 . 20 971. 50 967.56 972 .24 
0.001726 7.08 24615.47 3260.60 0 . 42 

1 202.99 PF#2 164000.00 959 .20 971.87 967 . 53 972.66 
0.001673 7 . 15 22949 . 42 2457.50 0 . 41 

1 202 . 9 PF#1 164000 . 00 956.50 970 . 92 966.33 971.52 
0.001285 6 . 37 27288.47 3419 . 52 0 . 36 

1 202 . 9 PF#2 164000.00 956.50 971.28 966 . 26 971 . 95 
0 . 001315 6 . 59 24881 .82 2511.71 0.37 
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1 202.8 PF#l 164000 . 00 956.40 970.32 965.60 970 .84 
0 . 001157 5.94 29050.37 3577 . 40 0. 34 

1 202.8 PF#2 164000.00 956 . 40 970.64 965 . 52 971.25 
0.001223 6.25 26258.33 2620.78 0 . 35 

1 202 . 69 PF#l 164000.00 953 . 70 969.50 965.26 970 . 12 
0 . 001416 6.45 27011.89 3716.99 0.37 

1 202.69 PF#2 164000 .00 953 .70 969.79 965.27 970 .49 
0.001483 6.73 24379.74 2553.41 0 .38 

1 202.59 PF#l 164000 .00 953.70 968.55 964.73 969.23 
0.001710 6.76 25201.60 3795.66 0.40 

1 202.59 PF#2 164000 . 00 953.70 968.77 964.70 969.56 
0 .001832 7.10 23099.99 2606.65 0.42 

1 202.48 PF#l 164000 . 00 952 . 50 967.66 963 . 72 968. 30 
0 .001617 6.64 26503.22 3830.22 0 . 40 

1 202.48 PF#2 164000 .00 952 . 50 967 . 77 963.79 968 . 54 
0 . 001788 7.04 23415.41 2826.15 0.42 

1 202.37 PF#l 164000.00 954 . 60 966 . 79 962 . 99 967.38 
0 . 001487 6. 30 27726.06 4026.46 0.39 

1 202.37 PF#2 164000 .00 954 . 60 966.82 963 .06 967.52 
0.001673 6. 70 24843.26 3165.40 0 . 41 

1 202.29 PF#l 164000 .00 955.50 966 . 51 961 . 30 966.88 
0.000809 4 . 90 34227.57 4327.50 0 . 29 

1 202 . 29 PF#2 164000 . 00 955.50 966.59 961.30 966.97 
0.000812 4.93 33283.39 3605 . 60 0 . 29 

1 202 .18 PF#l 164000.00 950.00 965 . 70 961.75 966 . 23 

e 0.001545 5 . 88 28639.46 4356.15 0.38 
1 202.18 PF#2 164000.00 950.00 965.77 961 . 75 966 . 31 

0.001559 5.94 27619.54 3692.06 0.38 

1 202.09 PF#l 164000.00 950.00 964.09 961.98 965.01 
0.003848 7.74 21595.00 4052 .07 0 . 57 

1 202 .09 PF#2 164000.00 950 .00 964 . 16 961.95 965.09 
0 .003803 7.75 21163.17 3682.20 0. 57 

1 201 . 99 PF#1 164000 . 00 948.70 963.29 958 . 65 963.87 
0 .001252 6.13 27234.37 5331.53 0 .38 

1 201 . 99 PF#2 164000 . 00 948 . 70 963.38 958.65 963 . 96 
0.001241 6.12 26811 .01 3219.77 0 . 37 

1 201.9 PF#l 164000 .00 947.20 962.94 957 . 27 963 . 35 
0 . 000785 5.15 31873 . 93 5241.60 0.31 

1 201.9 PF#2 164000.00 947 . 20 963.05 957.27 963 . 45 
0 .000756 5. 08 32284.29 3830 . 97 0.31 

1 201 . 81 PF#1 164000 .00 946 .00 962.64 955.84 962 . 99 
0.000619 4.79 342 52.18 5916 . 63 0 .28 

1 201.81 PF#2 164000 . 00 946 . 00 962 .7 5 955 . 84 963.10 
0 . 000597 4.73 34684.21 3650.46 0 . 27 

1 201.71 PF#1 164000 . 00 946.00 961.87 958.20 962.46 
0 . 001825 6 . 22 26658.36 8308 . 26 0 . 40 

1 201.71 PF#2 164000 .00 946 .00 961.98 958 . 20 962.58 
0.001807 6 . 24 26277 .08 3415.69 0 . 40 

1 201.62 PF#1 164000.00 945 . 60 961.15 956.72 961.66 
0 .001385 5. 78 28773.37 7614.80 0 . 35 

1 201 . 62 PF#2 164000 . 00 945.60 961 . 28 956.72 961.80 
0 . 001343 5.74 285 52 .42 3241.81 0 . 34 
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1 201. 52 PF#1 164000 . 00 940.90 960.41 955.39 960.87 

0.001854 5.50 30263 .04 8984 . 51 0.33 
1 201. 52 PF#2 164000 .00 940.90 960 .53 955 . 39 961 .02 

0.001898 5.61 29242.41 3382.85 0 .34 

1 201. 43 PF#1 164000.00 941.30 959.46 954 . 87 960.01 
0 . 001619 5.99 27972.05 6527.26 0.37 

1 201.43 PF#2 164000.00 941.30 959.60 954.87 960.15 
0.001604 6 .00 27333.81 3288 .24 0 . 37 

1 201. 33 PF#1 164000.00 943.00 958.44 954.88 959 .06 
0.002023 6.40 26135 . 38 5745 . 33 0 . 41 

1 201. 33 PF#2 164000 .00 943.00 958 . 60 954.88 959.23 
0 .001959 6.36 25785 . 53 3307 . 45 0 . 40 

1 201.24 PF#1 164000 .00 943 .00 957 . 47 953.61 958.06 
0 . 001852 6 . 23 26885 . 37 6935.19 0 . 40 

1 201.24 PF#2 164000 . 00 943.00 957.66 953 . 61 958 . 26 
0.001790 6 . 21 26420.07 3500 .08 0.40 

1 201.14 PF#1 164000.00 940 . 40 956 . 91 952 .08 957 .32 
0.001090 5.20 32069.63 8631.40 0. 31 

1 201.14 PF#2 164000 .00 940.40 957.15 952.08 957.55 
0.001017 5.10 32150.13 3680 . 58 0. 30 

1 201. OS PF#1 164000 .00 941. so 956 . 49 950 . 99 956 .80 
0 .000974 4. so 37110 .74 9249 . 99 0 . 26 

1 201. OS PF#2 164000 .00 941. so 956.74 950 . 99 957.06 
0.000928 4.48 36618 .90 3898.52 0.26 

1 200.95 PF#1 164000.00 939.80 956 .09 949 .86 956 . 38 
0.000668 4 . 33 39057.77 10045.40 0 . 25 

1 200.95 PF#2 164000 . 00 939 .80 956 . 38 949.86 956.66 
0.000629 4 . 27 38407.73 4001.09 0.24 

1 200.86 PF#1 164000.00 938.50 955 .63 949.69 955.94 
0.001346 4.48 37607 . 95 11080.61 0.27 

1 200.86 PF#2 164000.00 938.50 955 . 94 949 . 69 956.24 
0 .001276 4.46 36762 .91 4032 .00 0 . 26 

1 200.77 PF#1 164000.00 936.90 955.02 949 . 21 955 . 35 
0.000950 4 . 62 36841.44 11450.00 0 .28 

1 200.77 PF#2 164000.00 936 . 90 955.38 949.21 955.70 
0 .000875 4 . 52 36283.61 4122.20 0 . 27 

:i 200.67 PF#1 164000.00 939.80 954.42 948.98 954 .80 
0 .001288 4 . 96 33785 . 32 10368.40 0. 30 

1 200.67 PF#2 164000 . 00 939 .80 954 . 84 948.98 955.20 
0.001158 4 . 82 34281 .14 4009.30 0.28 

1 200.58 PF#1 164000.00 937.60 953.76 948.30 954.14 
0. 001313 5.04 33542.10 10091.16 0 . 30 

1 200 . 58 PF#2 164000 . 00 937.60 954 .23 948.30 954.60 
0.001187 4.91 33793 .82 3940.00 0.28 

1 200 . 49 PF#1 164000 .00 936.90 953.28 946.97 953 . 59 
0 .000940 4. 59 37370.81 10978.31 0.26 

1 200.49 PF#2 164000 .00 936.90 953 .77 946.97 954.10 
0 .000893 4 . 59 36178.30 3791.00 0 . 25 

1 200 .39 PF#1 164000.00 937.00 952.89 946.26 953.17 
0.000739 4 . 35 39814.10 11315.74 0.24 

1 200.39 PF#2 164000 . 00 937.00 953.40 946.26 953.70 
0.000702 4 . 37 38317.50 3741.00 0 . 23 

1 200 . 3 PF#1 179750.00 937.70 952 . 12 947.18 952.61 
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Pre-Project . r ep 
0.001603 5.79 36487.07 9118 .91 0. 34 

1 200 . 3 PF#2 179750.00 937.70 952 . 73 947 .17 953.18 
0.001382 5. 57 36217 . 73 3683.53 0. 31 

1 200 . 2 PF#1 179750 . 00 937 .00 951.10 946 . 78 951.67 
0 .002027 6. 37 35619 .23 11857 . 69 0 . 37 

1 200.2 PF#2 179750 .00 93 7 .00 951.83 946 . 78 952 . 38 
0 . 001732 6. 15 34725.75 3629.00 0 .35 

1 200.1 PF#1 179750 . 00 934 . 50 950 .19 945 . 22 950.66 
0 . 001730 5. 74 37659 . 50 11254 .10 0.32 

1 200 . 1 PF#2 179750 . 00 934 . 50 951. 11 945 . 22 951 . 53 
0 . 001392 5. 36 38392 . 25 3770.00 0.29 

1 200 PF#1 179750 . 00 933 .40 949 . 74 944 .16 950.01 
0.000864 4 . 29 44537 . 35 11193 .60 0.24 

1 200 PF#2 179750.00 933.40 950.70 944. 15 950 . 98 
0 . 000792 4 . 23 42550.11 4100 .00 0 . 23 

1 199 . 91 PF#1 179750 . 00 932 .10 949 . 39 943 . 37 949 . 60 
0 . 000668 3.83 502 54.95 10846 . 61 0 . 22 

1 199 . 91 PF#2 179750. 00 932 .10 950 . 39 943 . 36 950.61 
0.000573 3.75 48102 .12 4530 .00 0.20 

1 199 . 82 PF#1 179750 .00 931. 20 948 . 90 943.28 949 .09 
0 . 002007 3.30 51778 .97 10752.57 0 . 19 

1 199 . 82 PF#2 179750 . 00 931 . 20 949.90 943.24 950 .14 
0 . 002185 3. 68 47698 .04 4780.00 0. 20 

ERRORS WARNINGS AND NOTES 
Errors wa r ni ngs and Notes for Plan Pre Prj 

Rive r: 1 Reach: 1 RS: 214 .14 Profi l e: PF#1 
war ni ng:Di vi ded f l ow computed for this c ross-sect ion . 
Note: Mul t ipl e critical depths were f ound at thi s l ocati on. The cri tical de pth with t he lowest, 

vali d, energy was used . 
Ri ver : 1 Reach : 1 RS: 214. 14 Profile : PF#2 

Note : Mul t i ple criti cal depths were fou nd at thi s l ocat i on. The criti cal depth wi th t he lowes t , 
vali d, energy was used. 
Ri ver: 1 Reach : 1 RS : 214 .04 Profil e: PF#1 

war ning:Di vided f l ow computed for th is c ross - sect ion . 
Note: Mul t i ple criti cal de pths were fo und at thi s l ocati on. The cri t ical de pt h with t he l owest, 

vali d , energy was used. 
River: 1 Reach : 1 RS: 214 .04 Profi l e: PF#2 

Note: Mul t i pl e cri tical dept hs were fo und at t hi s l ocat i on. The cri tical de pt h with the l owes t , 
val i d , energy was used. 
Rive r : 1 Reach : 1 RS: 213 . 95 Profi l e: PF#1 

warni ng: Divided f l ow computed for t his cross-secti on. 
warning:The ve l ocity head has changed by more t han 0.5 ft (0 . 15 m) . This may i ndicat e t he need fo r 

additional cross sect i ons . 
Note : Multipl e cri t ical de pths we re fou nd at t hi s l ocat ion. The c riti cal de pt h wi th t he l owes t , 

vali d , energy was used . 
River: 1 Reach: 1 RS: 213 . 95 Profil e : PF#2 

war ni ng:The velocity head has changed by more than 0. 5 ft (0 . 15 m) . Thi s may indicate t he need for 
additional c ross sections . 

Note : Mul t i pl e criti cal depths were fo und at t hi s l ocati on. The critical de pth with t he lowes t , 
val i d , ene rgy was used. 
Rive r : 1 Reach : 1 RS: 213 . 85 Profil e: PF#1 

war ning:The ve l oci t y head has changed by mo re t han 0 . 5 f t (0 . 15 m). This may indicat e t he need fo r 
ad diti onal cross sections. 

war ni ng: The conveyance ra t io (upstream conveyance d-ivi ded by downstream conveyance) is l ess than 0 .7 
or great er than 1. 4 . 

Thi s may indicat e t he need for additi onal cross sections. 
warni ng:The energy l oss was greater t han 1 .0 f t (0 .3 m). be t wee n the cu rrent and previ ous cross 

sect ion . This may indi cate 
the need for additional cross sectio ns. 

Note: Mu l t i pl e critical depths were fo und at t his l ocati on . The c r itical dept h wi th t he lowes t , 
valid , ene rgy was used . 
River : 1 Reac h : 1 RS: 213.85 Profil e: PF#2 

war ning:The ve l ocity head has cha nged by more than 0. 5 f t (0 . 15 m). Th i s may i nd icate t he need f o r 
Page 127 



additional cross sections. 
Pre- Project . rep 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections . 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 213.75 Profile: PF#1 

Note : Multiple critical depths were found at this location. 
valid , water surface was 

used. 
River : 1 Reach : 1 RS: 213.75 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

used. 
River : 1 Reach: 1 RS: 213.745 Profile: PF#1 upstream 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

used. 
River: 1 Reach : 1 RS: 213.745 Profile: PF#1 Downstream 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

used. 
River: 1 Reach : 1 RS: 213 . 745 Profile: PF#2 Upstream 

Note : Multiple critical depths were found at this location . 
valid, water surface was 

used . 
River : 1 Reach: 1 RS: 213.745 Profile: PF#2 Downstream 

Note : Multiple critical depths were found at this location. 
valid, water surface was 

used. 
River: 1 Reach : 1 RS : 213.74 Profile: PF#1 

The critical depth with the lowest , 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest , 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1 . 4 . 

This may indicate the need for additional cross sections . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, water surface was 
used. 

River: 1 Reach : 1 RS : 213.74 Profile: PF#2 
warning:The velocity head has changed by more than 0 . 5 ft (0.15 m) . This may indicate the need for 

additional cross sections. 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1 . 4 . 
This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, water surface was 

used. 
River: 1 Reach: 1 RS: 213.66 

warning:Divided flow computed 
warning:The velocity head has 

additional cross sections. 

Profile: PF#1 
for this cross-section . 
changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 

warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections . 
Note: Multiple critical depths were found at this location . 

valid, energy was used . 
River : 1 Reach : 1 RS: 213.66 Profile: PF#2 

The critical depth with the lowest , 

warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 
additional cross sections . 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 213.57 Profile: PF#1 

The critical depth with the lowest, 

warning:Divided flow computed for this cross - section . 
warning:The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 

section. This may indicate 
the need for additional cross sections . 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 213.57 Profile: PF#2 

The critical depth with the lowest, 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections . 
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Note: Multiple critical depths were found at this location. The critical depth with 

valid, energy was used . 
River: 1 Reach: 1 RS: 213 . 47 Profile: PF#1 

warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) i s 
or greater than 1 .4. 

This may indicate the need for additional cross sections . 
Note: Multiple critical depths were found at this location . The critical depth with 

valid, energy was used. 
River: 1 Reach: 1 RS: 213.47 Profile : PF#2 

warning:The velocity head has changed by more than 0 . 5 ft (0 . 15 m) . This may indicate 
additional cross sections. 

warning:The conveyance ratio ( upstream conveyance divided by downstream conveyance) i s 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with 

valid, energy was used. 
River: 1 Reach: 1 RS: 213.38 Profile: PF#1 

Note: Multiple critical depths were found at this location. The critical depth with 
valid, energy was used. 
River: 1 Reach: 1 RS: 213.38 Profile : PF#2 

Note : Multiple critical depths were found at this location. The critical depth with 
valid, energy was used. 
River: 1 Reach: 1 RS: 213.33 Profile: PF#1 

warning :Divided flow computed for this cross - section . 
Note: Multiple critical depths were found at this location. The critical depth with 

valid, energy was used. 
River: 1 Reach: 1 RS: 213.33 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with 
valid, energy was used. 
River: 1 Reach: 1 RS: 213 . 26 Profile: PF#1 

Note: Multiple critical depths were found at this location. The critical depth with 
valid, water surface was 

used. 
River: 1 Reach: 1 RS: 213.26 Profile: PF#2 

the lowest , 

the need for 

less than 0.7 

the lowest, 

the need for 

less than 0 . 7 

the lowest, 

the lowest, 

the lowes t , 

the lowest, 

the lowest, 

the lowest, 

Note : Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, water surface was 

used. 
River: 1 Reach : 1 RS: 213.255 Profile: PF#1 upstream 

Note : Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, water surface was 

used. 
River: 1 Reach: 1 RS: 213.255 Profile: PF#1 Downstream 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, water surface was 

used. 
River: 1 Reach: 1 RS: 213.255 Profile: PF#2 Upstream 

Note : Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, water surface was 

used. 
River: 1 Reach: 1 RS: 213 . 255 Profile: PF#2 Downstream 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, water surface was 

used . 
River: 1 Reach: 1 RS : 213 . 25 Profile : PF#1 

Note : Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, water surface was 

used. 
River: 1 Reach: 1 RS: 213 . 25 Profile: PF#2 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid , water surface was 

used . 
River : 1 Reach: 1 RS: 213.21 Profile: PF#1 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 213 . 21 Profile: PF#2 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach: 1 RS: 213 .11 Profile: PF#1 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used . 
River : 1 Reach: 1 RS: 213.11 Profile : PF#2 

Note : Multiple critical depths were found at this location. The critical depth with the lowest , 
valid, energy was used. 
River: 1 Reach: 1 RS : 213 .03 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
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Profile : PF#2 
were found at this location. Note: Multiple critical depths 

valid, energy was used . 
River: 1 Reach: 1 RS: 212.93 Profile: PF#1 

warning:Divided flow computed for this cross-section. 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 212.93 Profile : PF#2 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach : 1 RS: 212 .84 Profile: PF#1 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0 . 3 m) . between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 212 .84 Profile: PF#2 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning :The energy loss was greater than 1 .0 ft (0 . 3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections . 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach : 1 RS: 212.74 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach : 1 RS : 212.74 Profile: PF#2 

Note : Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach : 1 RS: 212.68 Profile: PF#1 

Note : Multiple critical depths were found at this location . 
valid, water surface was 

used . 
River: 1 Reach : 1 RS: 212.68 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid , water surface was 

used. 
River: 1 Reach : 1 RS: 212.675 Profile: PF#1 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest , 

The critical depth with the lowest , 

The critical depth with the lowest, 

Note: Momentum answer is not valid if the water surface is above the low chord or if there is weir 
flow. The momentum 

answer has been disregarded. 
River: 1 Reach: 1 RS: 212.675 Profile: PF#1 upstream 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

used. 
River: 1 Reach : 1 RS : 212.675 Profile: PF#1 Downstream 

Note: Multiple critical depths were found at this location . 
valid, water surface was 

used. 
River: 1 Reach : 1 RS : 212.675 Profile: PF#2 upstream 

Note: Multiple critical depths were found at this location . 
valid, water surface was 

used. 
River: 1 Reach : 1 RS: 212 . 675 Profile : PF#2 Downstream 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

used . 
River: 1 Reach : 1 RS : 212 . 67 Profile: PF#1 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

warning :The velocity head has changed by more than 0 . 5 ft (0 . 15 m). This may indicate the need for 
additional cross sections . 

warning:The conveyance ratio (upstream -conveyance di vided by downstream conveyance) is les s than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

used . 
River: 1 Reach : 1 RS: 212.67 Profile: PF#2 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 
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additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

used. 
River: 1 Reach: 1 RS: 212.56 Profile: PF#1 

for this cross -section. 

The critical depth with the lowest , 

changed by more than 0.5 ft (0.15 m) . This may indicate the need for 
warning :Divided flow computed 
warning:The velocity head has 

additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections . 

Note: Multiple critical depths were found at this location . 
valid, energy was used. 

The critical depth with the lowest, 

River: 1 Reach: 1 RS: 212.56 Profile: PF#2 
warning :The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note : Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 212.46 Profile : PF#1 

The critical depth with the lowest, 

warning:Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections . 
warning :The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location . 
valid, energy was used. 

The critical depth with the lowest, 

River: 1 Reach: 1 RS: 212.46 Profile: PF#2 
warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 

additional cross sections . 
warning:The energy loss was greater than 1 .0 ft (0.3 m) . between the current and previous cross 

section. This may indicate 
the need for additional cross sections . 

Note: Multiple critical d~pths were found at this location. 
valid, energy was used . 

The critical depth with the lowest, 

River: 1 Reach: 1 RS: 212 .3 7 Profile: PF#1 
warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections . 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 

The critical depth with the lowest, 

River: 1 Reach: 1 RS : 212 . 37 Profile: PF#2 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note : Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 212 . 27 Profile: PF#1 

The critical depth with the lowest, 

warning :Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 

additional cross sections . 
warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the cur rent and previous cross 

section . This may indicate 
the need for additional cross sections . 

Note: Multiple critical depths were found at this location. 
valid, energy was used . 

The critical depth with the lowest, 

River : 1 Reach: 1 RS: 212.27 Profile: PF#2 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections . 

Note: Multiple critical depths were found at this location. 
valid, energy was used . 
River: 1 Reach: 1 RS: 212.18 Profile: PF#1 

The critical depth with the lowest, 

warning:Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
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sections. 
found at this location . 

River: 1 Reach: 1 RS: 212 .18 Profile: PF#2 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0 . 5 ft (0 . 15 m). This may indicate the need for 
additional cross sections . 

warning:The energy loss was greater than 1 .0 ft (0 . 3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location . 

valid, energy was used. 
River: 1 Reach: 1 RS: 212.08 Profile: PF#1 

warning:Divided flow computed for this cross-section. 

The critical depth with the lowes t, 

warning:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 
additional cros s sections. 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 212.08 Profile: PF#2 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 
additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 

The critical depth with the lowest, 

River: 1 Reach : 1 RS: 211.99 Profile: PF#1 
warning:Divided flow computed for this cross - section. 
Note: Multiple critical depths were found at this location. The critical 

valid, energy was used. 
River: 1 Reach: 1 RS : 211.99 Profile : PF#2 

Note: Multiple critical depths were found at this location . The critical 
valid, energy was used . 
River: 1 Reach: 1 RS: 211 .89 Profile: PF#1 

Note: Multiple critical depths were found at this location. The critical 
valid, energy was used . 
River: 1 Reach : 1 RS: 211.89 Profile: PF#2 

Note : Multiple critical depths were found at this location . The critical 
valid, energy was used . 
River: 1 Reach : 1 RS: 211.79 Profile : PF#1 

warning :Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. The critical 

valid, energy was used. 
River: 1 Reach: 1 RS: 211.79 Profile: PF#2 

Note : Multiple critical depths were found at this location. The critical 
valid, energy was used. 
River : 1 Reach : 1 RS: 211.71 Profile : PF#1 

warning:Divided flow computed for t his cross - section . 
Note: Multiple critical depths were found at this location. The critical 

valid, energy was used. 
River: 1 Reach : 1 RS: 211 . 71 Profile: PF#2 

Note : Multiple critical depths were found at this location. The critical 
valid, energy was used. 
River: 1 Reach : 1 RS: 211 . 64 Profile: PF#1 

warning:Divided flow computed for t his cross-section. 

depth 

depth 

depth 

depth 

depth 

depth 

depth 

depth 

with the lowest , 

with the lowest, 

with the lowest , 

with the lowest, 

with the lowest, 

with the lowest, 

with the lowest, 

with the lowest, 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cros s sections. 

warning:The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
section. This may indicate 

the need for additional cross sections . 
Note : Multiple critical depths were found at this location . 

valid, energy was used . 
River: 1 Reach : 1 RS: 211.64 Profile: PF#2 

The critical depth with the lowest , 

warning:The velocity head has changed by more than 0.5 ft (0 . 15 m). This may indicate the need for 
additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach : 1 RS: 211.54 Profile: PF#1 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0.5 ft (0 . 15 m) . This may indicate the need for 
additional cros s sections. 

Note: Mu l tiple critical depths were found at this location . 
valid, water surface was 

used. 
River: 1 Reach : 1 RS: 211 . 54 Profile: PF#2 

The critical depth with the lowest, 

warning :The velocity head has changed by more than 0.5 ft (0 . 15 m) . This may indicate the need for 
additional cross sections. 

Note: Mu l tiple critical depths were found at this location. 
valid, water surface was 

used. 
River: 1 Reach : 1 RS: 211 . 525 Profile: PF#1 Upstream 
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warning:The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for 

additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, water surface was 
used. 

River: 1 Reach: 1 RS: 211.525 Profile : PF#1 Downstream 
warning:The velocity head has changed by more than 0 .5 ft (0.15 m). This may indicate the need for 

additional cross sections . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

val id , water surface was 
used. 

River : 1 Reach : 1 RS: 211.525 Profile: PF#2 Upstream 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections . 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, water surface was 
used. 

River: 1 Reach: 1 RS: 211.52 5 Profile: PF#2 Downstream 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

vali d, water surface was 
used. 

River: 1 Reach: 1 RS: 211.51 Profile: PF#1 
warning:The velocity head has changed by more than 0.5 ft (0. 15 m). This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate · 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, water surface was 

used. 
River: 1 Reach: 1 RS: 211.51 Profile : PF#2 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, water surface was 
used. 

River: 1 Reach: 1 RS: 211.41 Profile: PF#1 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section . This may indicate 
the need for additional cross sections . 

River: 1 Reach: 1 RS: 211.41 Profile: PF#2 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

River: 1 Reach: 1 RS: 211.31 Profile: PF#1 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 211.31 Profile: PF#2 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 211.21 Profile: PF#1 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. Thi s may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 211.21 Profile: PF#2 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 
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warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
Thi s may indicate the need for additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
section . This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 211.12 Profile: PF#1 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 
additional cross sect ions. 

warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note : Multiple critical depths were found at this location. The critical depth with the lowest , 

valid, energy was used. 
River: 1 Reach: 1 RS: 211 .12 Profile: PF#2 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections . 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is les s than 0.7 
or greater than 1.4 . 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 211.02 Profi le: PF#1 

warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 211.02 Profile : PF#2 

warning :Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at thi s location. 

valid, energy was used. 
River: 1 Reach : 1 RS: 210.93 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach : 1 RS: 210.93 Profile: PF#2 

warning:Divided flow computed for t his cross-section . 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach : 1 RS: 210.83 Profile: PF#1 

warning:Divided flow computed for t his cross-section . 
Note: Multiple critical depths were found at this location . 

valid, energy was used . 
River: 1 Reach : 1 RS: 210.83 Profile: PF#2 

warning:Divided flow computed for t his cross-section . 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

The c riti cal depth with the lowest , 

The critical depth with the lowest , 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections . 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 210.74 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Mu l tiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 210.74 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
Note: Mu l tiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach : 1 RS: 210 . 64 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Mu l tiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 210 . 64 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
Note: Mu l tiple critical depths were found at this location . 

valid, energy was used. 
River: 1 Reach: 1 RS: 210.55 Profile: PF#1 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest , 

The critical depth with the lowest, 

The critical depth with the lowest, 

warning:Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 

or greater than 1.4. 
Thi s may indicate the need for additional cross sections . 

Note : Mu l tiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 210.55 

warning:Divided flow computed 
warning:The velocity head has 

additional cross sections . 

Profile: PF#2 
for this cross-section. 
changed by more than 0.5 ft (0.15 m). This may indicate the need for 
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warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest , 
va li d, energy was used. 
River: 1 Reach: 1 RS: 210.46 Profile : PF#1 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1 .4 . 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 210.46 Profile: PF#2 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with 

valid, energy was used. 
River: 1 Reach: 1 RS: 210.36 Profile : PF#1 

Note: Multiple critical depths were found at this location. The critical depth with 
valid, energy was used. 
River: 1 Reach: 1 RS: 210.36 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with 
valid , energy was used. 
River: 1 Reach: 1 RS: 210.26 Profile : PF#1 

Note: Multiple critical depths were found at this location . The critical depth with 
valid, energy was used. 
River: 1 Reach: 1 RS: 210.26 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with 
valid, energy was used . 
River: 1 Reach: 1 RS: 210 .17 Profile: PF#1 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
or greater than 1.4. 

This may indicate the need for additional cross sections. 

the lowest, 

the lowest, 

the lowest, 

the lowest, 

the lowest, 

less than 0 . 7 

Note: Multiple critical depths were found at this l ocation. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 210.17 Profile: PF#2 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 210 .07 Profile : PF#1 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections . 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 210.07 Profile: PF#2 

warning:The conveyance ratio (u pstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1 . 4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 209.98 Profile: PF#1 

warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. 

valid, energy was used . 
River : 1 Reach: 1 RS : 209 . 98 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used . 
River: 1 Reach: 1 RS: 209 . 88 Profile : PF#1 

warning:Divided flow computed for this cross-section. 

The critical depth with the lowest, 

The critical depth with the lowest, 

Note: Manning's n values were composited to a single value in the main channe l . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 209.88 Profile: PF#2 

warning:Divided flow computed for this cross-section . 
Note: Manning's n values were composited to a single value in the main channel . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 209.79 Profile : PF#1 

warning:Divided flow computed for this cross -section. 
warning:The conveyance ratio (u pstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
Thi s may indicate the need for additional cross sections . 

Note: Multiple critical depths were found at. this location. The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach: 1 RS: 209 . 79 Profile: PF#2 

Page 135 



warning:oivided flow computed for this 
warning:The conveyance ratio (upstream 

or greater than 1.4. 

Pre-Project. rep 
cross-section. 
conveyance divided by downstream conveyance) is less than 0.7 

This may indicate the need for additional cross sections. 
Note: Multiple c r itical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 209.69 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 209.69 Profile: PF#2 

warning :Divided flow computed for this cross-section . 
warning :The velocity head has changed by more than 0 . 5 ft (0.15 m) . This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4 . 
This may indicate the need for additional cross sections . 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach: 1 RS : 209.60 Profile : PF#1 

warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach : 1 RS: 209 . 60 Profile : PF#2 

warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at thi s location. 

valid, energy was used. 
River: 1 Reach: 1 RS : 209.54 Profile: PF#1 

Note: Multiple critical depths were found at this location . 
valid, water surface was 

used. · 
River: 1 Reach: 1 RS: 209 . 54 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

used . 
River : 1 Reach : 1 RS : 209.535 Profile: PF#1 upstream 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

used. 
River: 1 Reach : 1 RS: 209.535 Profile : PF#1 Downstream 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

used. 
River: 1 Reach : 1 RS: 209.535 Profile: PF#2 upstream 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

used. 
River : 1 Reach : 1 RS : 209.535 Profile: PF#2 Downstream 

Note: Mu l tiple critical depths were found at this location. 
valid, water surface was 

used. 
River: 1 Reach: 1 RS : 209 . 53 Profile : PF#1 

Note: Mu l tiple critical depths were found at this location. 
valid, water surface was 

used. 
River : 1 Reach: 1 RS: 209.53 Profile: PF#2 

Note: Mu l tiple critical depths were found at this location. 
valid, water surface was 

used. 
River: 1 Reach: 1 RS: 209 .42 Profile: PF#1 

for this cross-section. 

The critical depth with the lowest, 

The critical depth with the lowes t, 

The critical depth with the lowest, 

The critical depth with the lowest , 

The critical depth with the lowest, 

The critical depth with the lowest , 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest , 

The critical depth with the lowest, 

warning:Divided flow computed 
warning:The velocity head has 

additional cros s sections. 
changed by more than 0.5 ft (0.15 m) . This may indicate the need for 

Note: Mu l tiple critical depths were found at thi s location . 
valid, energy was used . 
River: 1 Reach: 1 RS: 209 . 42 Profile: PF#2 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0.5 ft (0 . 15 m). This may i~dicate the need for 
additional cross sections. 

Note: Mu l tiple critical depths were found at this location . 
valid, energy was used. 
River: 1 Reach : 1 RS : 209.33 Profile: PF#1 

warning:oivided flow computed for this cross-section. 
Note: Mu l tiple critical depths were found at this location . 

valid, energy was used. 
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Profile: PF#2 
were found at this location . Note: Multiple critical depths 

valid, energy was used. 
River: 1 Reach: 1 RS : 209.24 Profile: PF#1 

warning:Divided flow computed for this cross - section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used . 
River: 1 Reach: 1 RS: 209 . 24 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 209.14 Profile: PF#1 

The critical depth with the lowest , 

The critical depth with the lowest, 

The critical depth with the lowest, 

warning:Divided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previ ous cross 

section. This may indicate 
the need for additional cross sections . 

Note: Multiple critical depths were found at this location . 
valid, energy was used. 

The critical depth with the lowest, 

River: 1 Reach: 1 RS: 209.14 Profile: PF#2 
warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections . 

Note: Multiple critical depths were found at this location . 
valid, energy was used. 
River: 1 Reach: 1 RS: 209.04 Profile: PF#1 

warning :Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. 

valid, energy was used . 
River: 1 Reach: 1 RS: 209.04 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 208.95 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 208.95 Profile : PF#2 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location . 

valid, energy was used . 
River : 1 Reach: 1 RS: 208 . 85 Profile: PF#1 

warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. 

valid , energy was used. 
River: 1 Reach: 1 RS: 208.85 Profile: PF#2 

warning:oivided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 208.75 Profile: PF#1 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

warning:Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0 . 15 m). This may indicate the need for 

additional cross sections . 
Note: Multiple critical depths were found at this location . 

valid, energy was used. 
The critical depth with the lowest, 

River: 1 Reach: 1 RS: 208.75 Profile: PF#2 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
Note: Multiple critical depths were found at this location . 

valid, energy was used. 
River: 1 Reach: 1 RS: 208.67 Profile: PF#1 

The critical depth with the lowest, 

warning:Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4 . 
This may indicate the need for additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
The critical depth with the lowest, 

River: 1 Reach : 1 RS: 208.67 Profile : PF#2 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections . 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 
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sections . 
found at this location. 

the need for additional cross 
Note: Multiple critical depths were 

valid , energy was used. 
River: 1 Reach: 1 RS : 208.57 Profile: PF#1 

warning:Divided flow computed for this cross-section. 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous cros s 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths we re found at this location . 

valid , energy was used. 
River: 1 Reach: 1 RS: 208.57 Profile : PF#2 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0 . 5 ft (0 .15 m) . This may indicate the need for 
additional cros s sections. 

warning:The energy loss was greater than 1 .0 ft (0 . 3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note : Multiple critical depths were found at this location . 

valid, energy was used. 
River: 1 Reach : 1 RS: 208.48 Profile: PF#1 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach : 1 RS: 208.48 Profile: PF#2 

Note: Multiple critical depths were found at this location . 
valid, energy was used . 
River: 1 Reach : 1 RS: 208.39 Profile : PF#1 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest , 

warning :The energy loss was greate r than 1 .0 ft (0.3 m). between the current and previous cross 
section . This may indicate 

the need for additional cross sections. 
Note : Multiple critical depths were found at this location. 

valid, energy was used . 
River: 1 Reach : 1 RS: 208 . 39 Profile : PF#2 

The critical depth with the lowest, 

warning:The energy loss was greate r than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note : Multiple critical depths were found at this location. 

valid, energy was used . 
River: 1 Reach : 1 RS: 208.29 Profile: PF#1 

The critical depth with the lowest, 

warning :The energy loss was greate r than 1 .0 ft (0 . 3 m). between the current and previous cros s 
section. This may indicate 

the need for additional cross sections. 
Note : Multiple critical depths were found at thi s location . 

valid, energy was used . 
River : 1 Reach : 1 RS: 208 . 29 Profile: PF#2 

The critical depth with the lowest, 

warning:The energy loss was greate r than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections . 
Note : Multiple critical depths were found at this location . 

valid, energy was used. 
River: 1 Reach : 1 RS: 208. 19 Profile: PF#1 

warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location . 

valid, energy was used . 
River: 1 Reach : 1 RS: 208.19 Profile: PF#2 

warning :Divided flow computed for thi s cross-section. 
Note: Multiple critical depths were found at this location . 

valid, energy was used . 
River: 1 Reach : 1 RS : 208.10 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location . 

valid, energy was used . 
River: 1 Reach: 1 RS: 208.10 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, energy was used . 
River: 1 Reach: 1 RS: 207 . 99 Profile: PF#1 

The criti cal depth wi t h the lowest, 

The critical depth with the lowest, 

The criti cal depth with the lowest , 

The critical depth with the lowest, 

The critical depth with the lowest, 

warning:Divided flow computed for this cross-section. 
warning:The energy loss was greate r than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections . 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach : 1 RS: 207.99 Profile : PF#2 

warning :Divided flow computed for this cross - section. 
Note: Multiple critical depths were found at this location . 

valid, energy was used . 
River : 1 Reach : 1 RS: 207 . 90 Profile : PF#1 

The critical depth with the lowes t , 

The critical depth with the lowest, 

warning :Divided flow computed 
warning:The velocity head has 

for this cross-section . 
changed by more than 0 . 5 
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additional cross sections. 

warning:The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections . 
Note: Multiple critical depths were found at this location. The critical depth with the lowes t, 

valid, energy was used. 
River: 1 Reach: 1 RS: 207.90 Profile: PF#2 

warning:The velocity head has changed by more than 0 . 5 ft (0 . 15 m) . This may indicate the need for 
additional cross sections. 

Note: Multiple critical depths were found at this location . The critical depth with the lowest , 
valid, energy was used. 
River: 1 Reach: 1 RS: 207 .80 Profile: PF#1 

warning:oivided flow computed for this cross - section. 
warning:The energy loss was greater than 1 .0 ft (0 . 3 m). between the current and previous cross 

section . This may indicate 
the need for additional cross sections. 

Note : Multiple critical depths were found at this location. The critical depth with the lowes t , 
valid, energy was used. 
River: 1 Reach: 1 RS: 207.80 Profile: PF#2 

warning:oivided flow computed for this cross-section . 
warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach : 1 RS: 207.71 Profile: PF#1 

warning:Divided flow computed for this cross - section . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 207.71 Profile: PF#2 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 207.62 Profile: PF#1 

warning:oivided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 207.62 Profile: PF#2 

warning:oivided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section . This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS : 207.49 Profile: PF#1 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, water surface was 

used. 
River: 1 Reach: 1 RS: 207 . 49 Profile: PF#2 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, water surface was 

used . 
River: 1 Reach : 1 RS : 207.485 Profile: PF#1 

Note: Momentum answer is not valid if the water surface is above the low chord or if there is weir 
flow. The momentum 

answer has been disregarded. 
River: 1 Reach: 1 RS : 207 . 485 Profile: PF#1 upstream 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, water surface was 

used. 
River: 1 Reach: 1 RS: 207.485 Profile: PF#1 Downstream 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, water surface was 

used. 
River: 1 Reach: 1 RS : 207 . 485 Profile: PF#2 upstream 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, water surface was 

used. 
River: 1 Reach: 1 RS: 207.485 Profile : PF#2 Downstream 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid , water surface was 

used. 
River: 1 Reach: 1 RS: 207 . 48 Profile: PF#1 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, water surface was 
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used. 

River: 1 Reach: 1 RS: 207.48 Profile: PF#2 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, water surface was 
used. 

River: 1 Reach: 1 RS: 207.43 Profile: PF#1 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 207 . 43 Profile: PF#2 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1 . 4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 207 . 34 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach : 1 RS : 207.34 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach : 1 RS: 207.27 Profile: PF#1 

warning :oivided flow computed for this cross-section . 
warning:The velocity head has changed by more than 0 . 5 ft (0.15 m) . This may indicate the need for 

additional cross sections . 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1 . 4 . 
This may indicate the need for additional cross sections. 

Note : Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach : 1 RS: 207.27 Profile: PF#2 

warning:The velocity head has changed by more than 0.5 ft (0 . 15 m) . This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (upst ream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1 .4. 

This may indicate the need for additional cross sections . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach : 1 RS : 207.16 Profile : PF#1 

warning:oivided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 

additional cross sections . 
warning:The conveyance ratio (upst ream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1 . 4 . 
This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach: 1 RS: 207.16 Profile: PF#2 

warning :The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections . 

warning:The conveyance ratio (upst ream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach : 1 RS: 207 . 07 Profile: PF#1 

warning :The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth 

for the water surface and continued on with the calculations . 
warning:Divided flow computed for this cross-section . 
warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upst ream conveyance divided by downstream conveyance) i s les s than 0 . 7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

warning:The energy loss was greate r than 1 .0 ft (0 . 3 m) . between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
warning:ouring the standard step iterations , when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth. This indicates that there is not a valid 

subcritical answer . The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
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valid, energy was used . 
River: 1 Reach: 1 RS: 207.07 Profile: PF#2 

warning:The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth 

and continued on with the calculations. 
for this cross-section . 
changed by more than 0.5 ft (0.15 m) . This may indicate the need for 

for the water surface 
warning:Divided flow computed 
warning:The velocity head has 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 

or greater than 1.4 . 
This may indicate the need for additional cross sections. 

warning:The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
warning:During the standard step iterations, when the assumed water surface was set equal to 

critical depth , the calculated 
water surface came. back below critical depth . 

subcritical answer. The 
This indicates that there is not a valid 

program defaulted to critical depth. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 206.97 Profile: PF#1 

warning :oivided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 206 .97 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location . 

valid, energy was used. 
River: 1 Reach: 1 RS: 206.88 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location . 

valid, energy was used. 
River: 1 Reach: 1 RS: 206.88 Profile: PF#2 

warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 206.79 Profile: PF#1 

warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. 

valid, energy was used . 
River: 1 Reach : 1 RS: 206 .79 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used . 
River: 1 Reach: 1 RS: 206.7 Profile: PF#1 

warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 206.7 Profile: PF#2 

warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. 

valid, ene rgy was used. 
River: 1 Reach: 1 RS: 206 . 6 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location . 

valid, energy was used. 
River: 1 Reach: 1 RS: 206.6 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location . 

valid, energy was used. 
River: 1 Reach: 1 RS: 206.51 Profile : PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used . 
River: 1 Reach: 1 RS: 206.51 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, energy was used . 
River: 1 Reach : 1 RS : 206.41 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach : 1 RS : 206 .41 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, energy was used . 
River : 1 Reach: 1 RS : 206.32 Profile: PF#1 

warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location . 

valid, energy was used . 
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Profile: PF#2 
were found at this location. Note: Multiple critical depths 

valid, energy was used. 
River: 1 Reach: 1 RS: 206.22 Profile: PF#1 

warning:Divided flow computed for this cross - section . 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach : 1 RS : 206 . 22 Profile : PF#2 

warning:Divided flow computed for this cross - section . 

The critical depth with the lowest, 

The critical depth with the lowest, 

warning:The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach : 1 RS: 206.13 Profile : PF#1 

The critical depth with the lowest, 

warning :Divided flow computed for this cross-section. 
warning :The energy loss was greate r than 1 .0 ft (0 . 3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

River: 1 Reach: 1 RS: 206.13 Profile: PF#2 
warning:Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 

additional cross sections . 
warning :The energy loss was greate r than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections . 

River : 1 Reach : 1 RS: 206.03 Profile: PF#1 
warning:Divided flow computed for this cross-section. 
warning:The energy loss was greate r than 1.0 ft (0 . 3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

River: 1 Reach : 1 RS : 206 .03 Profile: PF#2 
warning :Divided flow computed for this cross- section . 
warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 

additional cross sections . 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
Th i s may indicate the need for additional cross sections. 

warning:The energy loss was greater than 1 .0 ft (0 . 3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach : 1 RS: 205.94 Profile: PF#1 

warning:Divided flow computed for t his cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach : 1 RS: 205.94 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River : 1 Reach : 1 RS: 205.84 Profile: PF#1 

warning :Divided flow computed for t his cross-section . 
Note: Multiple critical depths were found at thi s location . 

valid, energy was used. 
River: 1 Reach : 1 RS: 205.84 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River : 1 Reach : 1 RS: 205.75 Profile: PF#1 

The critical depth with the lowest, 

The critical depth with the lowest , 

The critical depth with the lowest, 

The critical depth with the lowest , 

The critical depth with the lowest, 

warning:Divided flow computed for this cross-section . 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
Th i s may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach : 1 RS: 205.75 Profile: PF#2 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1 . 4. 

Th i s may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach : 1 RS: 205.62 Profile: PF#1 

warning:Divided flow computed for t his cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used . 
River: 1 Reach : 1 RS: 205.62 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid , energy was used. 
River : 1 Reach: 1 RS: 205.52 Profile: PF#1 

warning :Divided flow computed for this cross-section . 
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Note: Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 205.52 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach: 1 RS: 205.43 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest , 

valid, energy was used . 
River: 1 Reach: 1 RS: 205.43 Profile: PF#2 

Note : Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach: 1 RS : 205.4 Profile: PF#1 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 .7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest , 

valid, energy was used. 
River: 1 Reach : 1 RS: 205.4 Profile: PF#2 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 
or greater than 1.4 . 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 205.34 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
warning:The cross-section end points had to be extended vertically for the computed water surface . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 205.34 Profile: PF#2 

Note: Multiple critical depths were found at this location . The critical depth with 
valid, energy was used. 
River: 1 Reach: 1 RS: 205.25 Profile: PF#1 

warning :Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is 

or greater than 1.4 . 
This may indicate the need for additional cross sections . 

Note: Multiple critical depths were found at this location . The critical depth with 
valid, energy was used. 
River: 1 Reach: 1 RS : 205.25 Profile: PF#2 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
additional cross sections. 

warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
or greater than 1 .4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with 

valid, energy was used . 
River: 1 Reach: 1 RS: 205.15 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with 

valid, energy was used . 
River : 1 Reach: 1 RS: 205.15 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with 
valid, energy was used . 
River: 1 Reach: 1 RS: 205.06 Profile: PF#1 

warning :Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate 

additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with 

valid, energy was used. 
River: 1 Reach: 1 RS: 205.06 Profile: PF#2 

Note : Multiple critical depths were found at this location. The critical depth with 
valid, energy was used. 
River : 1 Reach: 1 RS: 204.97 Profile: PF#1 

warning :Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. The critical depth with 

valid, energy was used . 
River: 1 Reach: 1 RS: 204.97 Profile: PF#2 

Note: Multiple critical depth s were found at this location. The critical depth with 
valid, energy was used. 
River: 1 Reach: 1 RS: 204.87 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location . The critical depth with 

valid , energy was used. 
River: 1 Reach: 1 RS : 204.87 Profile : PF#2 

Note : Multiple critical depths were found at this location. The critical depth with 
valid, energy was used . 
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River: 1 Reach : 1 RS: 204.78 Profile: PF#1 

warning:oivided flow computed for this cross-section. 
warning :The cross-section end points had to be extended vertically for the computed water surface . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS : 204.78 Profile: PF#2 

Note: Multiple critical depths were found at this location . 
valid, energy was used. 
River: 1 Reach: 1 RS: 204.68 Profile: PF#1 

warning:oivided flow computed for this cross-section . 

The critical depth with the lowest, 

warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 204.68 Profile: PF#2 

Note : Multiple critical depths were found at this location. 
valid, energy was used . 
River: 1 Reach: 1 RS: 204.61 Profile: PF#1 

warning:oivided flow computed for this cross-section. 

The critical depth with the lowest, 

warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 204.61 Profile : PF#2 

Note: Multiple critical depths were found at this location. 
valid, energy was used . 
River: 1 Reach: 1 RS : 204.53 Profile: PF#1 

The critical depth with the lowest, 

warning :oivided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid, energy was used . 
River: 1 Reach: 1 RS: 204.53 Profile : PF#2 

The critical depth with the lowest, 

warning:The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note : Multiple critical depths were found at this location . 

valid, energy was used. 
River: 1 Reach: 1 RS: 204 . 42 Profile: PF#1 

warning:oivided flow computed for this cross-section . 

The critical depth with the lowest, 

warning:The cross-section end points had to be extended vertically for the computed water surface . 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location . 
valid , energy was used. 
River: 1 Reach: 1 RS: 204.42 Profile : PF#2 

The critical depth with the lowest, 

warning :The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest , 

valid, energy was used. 
River: 1 Reach : 1 RS: 204.34 

warning:oivided flow computed 
warning:The cross-section end 
warning:The velocity head has 

additional cross sections . 

Profile: PF#1 
for this cross-section. 
points had to be extended vertically for the computed water surface. 
changed by more than 0.5 ft (0.15 m). This may indicate the need for 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid, energy was used . 
River: 1 Reach : 1 RS: 204.34 Profile: PF#2 

The critical depth with the lowest, 

warning:oivided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upst ream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections . 

warning:The energy loss was greater than 1 .0 ft (0 . 3 m). between the current and previous cros s 
section. This may indicate 

the need for additional cross sections . 
Note: Multiple critical depths were found at this location . 

valid, energy was used. 
River: 1 Reach : 1 RS: 204.25 Profile: PF#1 

The critical depth with the lowest, 

warning:The energy equation could not be balanced within the specified number of iterations . The 
program used critical depth 
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and continued on with the calculations. 
for this cross-section. 
changed by more than 0.5 ft (0.15 m). This may indicate the need for 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section . This may indicate 
the need for additional cross sections . 

warning:During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 

water surface came back below critical depth. 
subcritical answer. The 

This indicates that there is not a valid 

program defaulted to critical depth. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 204.25 Profile : PF#2 

The critical depth with the lowest, 

warning:The energy equation could not be balanced within the specified number of iterations . The 
program used critical depth 

for the water surface and continued on with the calculations. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections . 
warning:The conveyance ratio ( upstream conveyance divided by downstream conveyance) is l ess than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

warning:The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
warning:During the standard step iterations, when the assumed water surface was set equal to 

critical depth , the calculated 
water surface came back below critical depth. 

subcritical answer. The 
This indicates that there is not a valid 

program defaulted to critical depth. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS : 204.15 Profile: PF#1 

Note: Multiple critical depths were found at this location. 
valid, energy was used . 
River: 1 Reach: 1 RS: 204.15 Profile: PF#2 

Note : Multiple critical depths were found at this location . 
valid, energy was used. 
River: 1 Reach: 1 RS: 204.05 Profile: PF#1 

The critical depth with the lowest , 

The critical depth with the lowest, 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 
or greater than 1.4 . 

This may indicate the need for additional cross sections. 
warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cros s 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid, energy was used . 
River: 1 Reach: 1 RS: 204.05 Profile: PF#2 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 
additional cros s sections. 

warning:The conveyance ratio ( upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4 . 

This may indicate the need for additional cross sections. 
warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section . This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. 
val i d, energy was used . 
River : 1 Reach : 1 RS: 203.96 Profile : PF#1 

warning :oivided flow computed for this cross-section. 

The critical depth with the lowest, 

warning :The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1 . 4. 

This may indicate the need for additional cross sections . 
warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section . This may indicate 
the need for additional cross sections. 

Note : Multiple critical depths were found at this location . 
valid, energy was used . 
River: 1 Reach: 1 RS : 203.96 Profile : PF#2 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections . 
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warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

warning:The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note : Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 203.86 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach : 1 RS: 203.86 Profile: PF#2 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach : 1 RS: 203.77 Profile: PF#1 

warning:Divided flow computed for thi s cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 203.77 Profile: PF#2 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach : 1 RS : 203.67 Profile : PF#1 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach : 1 RS: 203.67 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach : 1 RS: 203.58 Profile: PF#1 

warning :Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 203.58 Profile: PF#2 

Note: Mu l tiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach: 1 RS: 203.48 Profile: PF#l 

warning:Divided flow computed for t his cross-section. 
Note : Mu l tiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 203.48 Profile : PF#2 

Note : Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach : 1 RS: 203.39 Profile: PF#1 

warning:Divided flow computed for this cross-section . 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS : 203.39 Profile : PF#2 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 203.29 Profile : PF#1 

warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 203.29 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 203.19 Profile: PF#1 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach : 1 RS : 203.19 Profile: PF#2 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River : 1 Reach: 1 RS: 203.09 Profile: PF#1 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sec tions. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 203.09 Profile: PF#2 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 
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the need for additional cross sections. 

Note : Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach: 1 RS: 202.99 Profile : PF#1 

Note : Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach : 1 RS: 202 . 99 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 202.9 Profile : PF#1 

warning :Divided flow computed for this cross - section. 
Note: Multiple critical depths were found at this location . The critical depth with the lowest , 

valid, energy was used. 
River: 1 Reach: 1 RS : 202.9 Profile : PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach: 1 RS : 202.8 Profile: PF#1 

warning:Divided flow computed for thi s cross-section . 
warning:The cross-section end points had to be extended verticall y for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest , 

valid , energy was used . 
River : 1 Reach: 1 RS: 202.8 Profile: PF#2 

Note : Multiple critical depth s were found at this location . The critical depth with the lowest , 
valid, ene rgy was used. 
River: 1 Reach : 1 RS: 202.69 Profile: PF#1 

warning :Divided flow computed for this cross-section. 
warning :The cros s - section end points had to be extended vertically for the computed water surface . 
Note : Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
Ri ver: 1 Reach: 1 RS: 202.69 Profile: PF#2 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 202.59 Profile: PF#1 

warning:Di vided flow computed for this cross-section . 
Note : Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 202.59 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
warning:The energy loss was greater than 1 . 0 ft (0 . 3 m) . between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note : Multiple c ritical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS : 202.48 Profile: PF#1 

warning:Divided flow computed for this cross-section . 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location . The critical depth with the lowest , 

valid, energy was used . 
River: 1 Reach: 1 RS : 202.48 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
warning:The energy loss was greater than 1 .0 ft (0 . 3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections . 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS : 202 . 37 Profile: PF#1 

warning:Divided flow computed for thi s cross-section. 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 202.37 Profile: PF#2 

warning:Divided flow computed for thi s cross-section. 
warning:The conveyance ratio ( upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1 . 4 . 
This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used . 
River : 1 Reach: 1 RS : 202.29 Profile : PF#1 

Note: Multiple critical depths were found at thi s location . The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach: 1 RS : 202 . 29 Profile : PF#2 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach: 1 RS: 202 . 18 Profile : PF#1 

warning:Divided flow computed for this cross-section. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1 .4 . 
This may indicate the need for additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
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the need for additional cross sections. 
Note : Multiple critical depths were found at this location . 

valid, energy was used. 
River: 1 Reach: 1 RS: 202.18 Profile: PF#2 

warning :oivided flow computed for this cross-section. 

The critical depth with the lowest, 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section . This may indicate 
the need for additional cross sections. 

Note: Multi ple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 202.09 Profile: PF#1 

warning:oivided flow computed for this cross-section. 

The critical depth with the lowest, 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 202.09 Profile : PF#2 

The critical depth with the lowest, 

warning:Divided flow computed for this cross-section. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
section. This may indicate 

the need for additional cross sections . 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach : 1 RS: 201 . 99 Profile: PF#1 

warning:Divided flow computed for this cross-section . 

The critical depth with the lowest , 

warning:The cross-section end points had to be extended vertically for the computed water surface . 
Note : Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach : 1 RS: 201 . 99 Profile: PF#2 

warning:oivided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. 

valid, energy was used . 
River: 1 Reach : 1 RS: 201 . 9 Profile: PF#1 

warning:oivided flow computed for this cross-section . 

The critical depth with the lowest, 

warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach : 1 RS: 201.9 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 201 . 81 Profile: PF#1 

warning:oivided flow computed for this cross - section . 

The critical depth with the lowest, 

warning:The cross-section end points had to be extended vertically for the computed water surface . 
warning:The conveyance ratio (upst ream conveyance divided by downstream conveyance) is less than 0 . 7 

or greater than 1 .4 . 
This may indicate the need for additional cross sections . 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach : 1 RS: 201.81 Profile: PF#2 

warning:oivided flow computed for this cross-section. 
warning:The conveyance ratio (upst ream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 201.71 Profile: PF#1 

warning:oivided flow computed for t his cross-section . 
warning:The cross-section end poin t s had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowes t, 

valid, energy was used. 
River: 1 Reach: 1 RS: 201.71 Profile : PF#2 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach : 1 RS: 201.62 Profile: PF#1 

The critical depth with the lowest, 

warning:oivided flow computed for this cross-section. 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
Page 148 



• 

• 

River: 1 Reach : 1 RS: 201.62 
Note: Multiple critical depths 

valid, energy was used. 
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Profile: PF#2 
were found at this location. 

River: 1 Reach: 1 RS: 201.52 Profile: PF#1 

The critical depth with the lowest, 

warning:oivided flow computed for this cross-section. 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 201.52 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 201.43 Profile: PF#1 

The critical depth with the lowest, 

warning:oivided flow computed for this cross-section. 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 201 . 43 Profile : PF#2 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 201 . 33 Profile: PF#1 

The critical depth with the lowest , 

warning:oivided flow computed for this cross-section. 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River : 1 Reach: 1 RS: 201.33 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 201.24 Profile: PF#1 

The critical depth with the lowest , 

The critical depth with the lowest, 

warning:oivided flow computed for this cross-section . 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 201.24 Profile : PF#2 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 201 .14 Profile: PF#1 

The critical depth with the lowest, 

warning:oivided flow computed for this cross-section . 
warning:The cross-section end points had to be extended vertically for the computed water surface . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 201 . 14 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 201 .05 Profile : PF#1 

The critical depth with the lowest, 

warning:oivided flow computed for this cross-section. 
warning:The cross - section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 201.05 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River : 1 Reach: 1 RS: 200.95 Profile: PF#1 

warning:oivided flow computed for this cross-section. 

The critical depth with the lowest, 

warning:The cross-section end points had to be extended vertically for the computed water surface. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1 .4 . 
This may indicate the need for additional cross sections . 

Note : Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used . 
River : 1 Reach: 1 RS: 200.95 Profile : PF#2 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4 . 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River : 1 Reach: 1 RS: 200.86 Profile : PF#1 

warning:Divided flow computed for this cross-section. 
warning:The cross - section end points had to be extended vertically for the computed water surface . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach : 1 RS: 200 .86 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 200 . 77 

warning :Divided flow computed 
warning:The cross-section end 

Profile: PF#1 
for this cross-section. 
points had to be extended 
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Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 200.77 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest , 
valid, energy was used. 
River: 1 Reach: 1 RS: 200.67 Profile : PF#1 

warning:Divided flow computed for this cross - section . 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 200.67 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 200.58 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 200.58 Profile: PF#2 

Note : Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS : 200.49 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach : 1 RS: 200.49 Profile: PF#2 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach : 1 RS : 200.39 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
warning:The cross-section end points had to be extended vertically for the computed water surface . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach : 1 RS: 200.39 Profile : PF#2 

Note : Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach : 1 RS: 200.3 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
warning:The cross-section end points had to be extended vertically for the computed water surface . 
Note: Mu l tiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach : 1 RS: 200.3 Profile: PF#2 

Note: Mu l tiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach : 1 RS: 200.2 Profile: PF#1 

warning:Divided flow computed for t his cross-section. 
warning:The cross-section end points had to be extended vertically for the computed water surface . 
warning:The energy loss was greater than 1 .0 ft (0.3 m) . between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 200.2 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 200.1 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 200.1 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 200 Profile: PF#1 

warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 200 Profile: PF#2 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS : 199.91 Profile: PF#1 

warning :Divided flow computed for this cross-section. 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1 . 4. 
This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS : 199.91 Profile : PF#2 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 
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or greater than 1 . 4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 199.82 Profile: PF#1 

warning:oivided flow computed for this cross- section. 
Note : Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 199.82 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used . 
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Geometry File: 

Flow File: 

Report Date: 

cHECk-RAS Report 

pre-project. prj 

pre-project.p01 

pre-project.g02 

pre-project.fO 1 

31512014 

Messaqe ID Messaqe Cross sections affected 
BR LF 01 

BR LW 02 

BR PW 02 

BR PW 05 

FW FW 01L 

FW FW 01R 

This is ($strucname$). The 
selected profile i s 
$profilename$. Type of flow is 
low flow because, 1. EGEL 3 of 
$egel3$ is less than or equal to 
MinTopRd of $minelweirf1ow$. 2. 
EGEL 3 of $ege l3$ is less than 
MxLoCdU of $mxlocdu$. 

This is a Bridge Section . The 
selected profile is 
$profilename$. EGEL of $egel3$ at 
Section 3 is higher than the 
MinTopRd of $rninelweirflow$ 
However, weir flow is not 
computed at this structure. 
Please investiqate the problem. 

207.485(Bridge-UP) 
209.535(Bridge-UP) 
211.525(Bridge-UP) 
213.255(Bridge-UP) 
213.745(Bridge-UP) 

212.675(Bridge-UP) 

This is a Bridge Section. The 212.675(Bridge-UP) 
selected profile is 
$profilename$. Type of flow is 
submerged pressure and weir flow 
because, 1. EGEL 3 of $egel3$ is 
greater than MinTopRd of 
$minelweirflow$ 2. EGEL 3 of 
$ege13$ is equal to or greater 
than MxLoCdU of $mxlocdu$. 3. 
WSEL 2 of $wsel2$ is equal to or 
greater than MxLoCdD of $mxlocdd$ 

This is a Bridge Section. The 212.675(Bridge-UP) 
selected profile is 
$profilename$. EGEL of $egel3$ at 
Section 3 is higher than the 
MinTopRd of $minelweirf l ow$. 
However, weir flow is not 
computed at this structure. 
Please investigate the problem. 

The Left encroachment station is 
within the channel. The Left 
encroachment station $encrstal$ 
is more than left channel bank 
station $stalob$. The left 
encroachment station should be 
the same as the left channel bank 
station. 

The Right encroachment station is 
within the channel. The Right 
encroachment station $encrstar$ 
is less than right channel bank 
station $starob$. The right 
encroachment station shou l d be 
the same as the right channel 
bank station. 

200.86; 
201.24; 
201.62; 
203.77 ; 
209 . 04; 
210.36; 
210.93; 
211.41; 
214.04; 

201.81; 
202.18; 
202.69; 
203 . 19; 
203.58; 
203.96; 
204.34; 
204.87; 
206.41; 
211.21; 
213.11; 
213.57; 
214 . 04; 

200.95; 
201.33; 
201.71; 
203.86; 
209 . 14; 
210.55; 
211.12; 
213.11; 
214.14 

201.05; 
20 1 .43; 
201.81; 
203.96; 
209.24; 
210.74; 
211 . 21; 
213 . 66; 

201.14; 
201.52; 
201.9; 
204 . 05; 
21 0.26; 
210.83; 
211.31; 
213 . 95; 

201.9; 201.99; 202 . 09; 
202.37; 202 . 48; 202.59; 
202 . 8; 202.9; 203.09 ; 
203.29; 203.39; 203.48; 
203.67; 203 . 77; 203.86; 
204.05; 204.15; 204.25; 
204.42; 204.68; 204.78; 
206.13; 206.22; 206.32; 
207.07; 210.26; 210.36; 
211 . 31; 211.79; 211.99; 
213.33; 21 3.38; 213.47; 
213.66; 213.85; 213.95; 
214 . 14 

Comments 



FW FW 03L The left channel bank elevation 200.49; 200 . 77 ; 201. 05; 201.9 ; 
of $lobe l ev$ is h i gher than the 202 . 09; 202 . 37; 202 . 48; 202 . 59 • 1-percent-annual- chance WSEL of 202 . 69 ; 203 . 86; 203.96; 204 . 05 
$wse l $. 205.43; 206.03; 206.13; 206.22 
Re l ocate the left channel bank 206.7; 206.79 ; 206.97; 207 . 07; 
station at or below the 1- 207 . 62; 207.71; 207.9; 208.19; 
percent-annual-chance WSEL. 208 . 29; 208 . 39; 208.48 ; 208 . 57 ; 
Do not place the bank stations at 208.67; 208 . 75 ; 208.85; 209 . 04; 
the bottom of the c h a nnel . 209.14; 209.24 ; 209.33; 209 .42; 
Do not place the bank stations at 209 . 6; 209.69; 209.79; 209 . 88; 
the low flow channel. Use the 209 . 98; 21 0.64; 211. 12; 211.41; 
Horizontal Variat i on in 11n11 211 . 71; 213.11; 213.66; 213 . 95; 
Values option in HEC-RAS to 214.04; 214. 14 
assign different lin'' values to 
the left bank slope , l ow flow 
c h anne l, and the right bank 
s l ope . Let HEC-RAS compute the 
composite ttn'' value based on the 
depth of flow . 

FW FW 03R The right channel bank elevation 200 . 3; 201 . 24; 202.09; 202 . 48; 
of $robe lev$ is higher than the 202 . 9; 203 . 39; 205.43; 205 . 84; 
1-percent annual chance WSEL of 205 . 94; 206 . 7; 207 . 16; 207 . 27; 
$wsel$. 207 . 34 ; 207.43 ; 208.19 ; 208 . 29; 
Relocate t h e right channe l bank 208 . 39; 208 . 48 ; 208 . 75; 208 . 85; 
station at or below the 1-percent 208.95; 209 . 33 ; 209 . 42; 209 . 69 ; 
annual chance WSEL. 209 .7 9; 209.88; 209.98; 210.17; 
Do not place the bank stations at 210.46; 210 . 55; 2 10 . 64; 210.74 ; 
the bottom of the channel. 210 . 83; 210 . 93 ; 211.02; 211.12; 
Do not place the bank stations at 211.71 ; 211.89 ; 212.08; 213 . 11; 
the low fl ow channel . Use the 21 3 . 33; 213.38 ; 213.47; 213.57; 
Horizontal Variation in ~~n'' 213 . 66 ; 213.85; 213.95; 214.04; 
Va l ues opt ion i n HEC-RAS to 214. 14 
assign different ~~n ~~ values to 
the l eft bank slope, low f low 
channel , a nd the right bank 
s l ope . Let HEC-RAS compute the 
composite .. n .. value based on the 
depth of flow. 

FW FW 04L The 1 -pe rcent-annual - chance 208.1 

• floodplain is outside of the 
channel. 
The left station effective of 
$ineff stal$ for the 1-percent-
annual -chance fl oodpl a in i s le ss 
than the left channel bank 
station $s talob$ 
However, the l eft encroachment 
station $encstal$ is outside of 
the 1 -perce nt-annual-chance 
fl oodplain. 
Adjust t h e left encroachment 
station so that it will be within 
the floodplain. 

FW FW 04R The 1-percent-annual -chance 207 . 8; 207 . 99 ; 208.1; 208.85; 
fl oodplain is outs ide o f the 210 . 74 
channel. 
The right station effect i ve of 
$ineffstar$ for the 1-percent-
annua l -chance floodplain is 
greater than the right channel 
bank station $starob$ 
However , the right encroachment 
station $encstar$ i s outs ide of 
the 1-percent-annual-chance 
floodplain. 
Adjust the right encroachment 
station so that it will be within 
the floodplain. 

FW FW 05L The 1-percent annual chance flood 2 08.19 
is contained within t he channel. 
The Left encroachment station 
$encstal$ is outside the channel. 
The Left channel bank station is 
$stalob$. 
Adjust the left encroachment 
station so that it is the same as 
the left channel b ank station. • 



FW FW OSR 

• 
FW FW 06L 

FW FW 06R 

FW SC 02 

• FW ST 04BDL 

FW ST 04BUL 

FW ST 04S2L 

FW ST 04S2R 

• 

The 1-percent annual chance flood 208.19; 211.12; 212 . 08 
is contained within the channel. 
The Right encroachment station 
$encstar$ is outside the channel. 
Right channe l bank station is 
$starob$. 
Adjust the right encroachment 
station so that it is the same 
as the right channel bank 
stat i on .. 

The left side of the floodway 208.19 
boundary is within the channel . 
The left station effective of 
$ineffstal$ for the floodway 
profile is more than the left 
channel bank station of $stalob$. 
The left encroachment station of 
$encstal$ is less than the left 
channel bank station . 
Adjust the left encroachment 
station so that it is the same as 
the left channel bank station. 

The right side of the floodway 207 . 27; 208.19; 211 .12; 212.08 
boundary is within the channel. 
The right station effective of 
$ine ffstar$ for the floodway 
profile is less than the right 
channel bank station of $starob$. 
The right encroachment station of 
$encstar$ is more than the right 
channel bank station . 
Adjust the right encroachment 
station so that it is the same as 
the riqht channel bank station . 

The surcharge value of 199.91 
$surcharge$ is greater than the 
maximum allowable value of 
$allowsurchrg$ 

Use the suggestions from the 
Help section to reduce the 
computed surcharge value to be no 
more than $allowsurchrg$. 

This is ($strucname$) downstream 
internal section. 
The left encroachment station is 
within the channel. 
The left encroachment station of 
$encstal$ is greater than the 
left bank station of $stalob$ . 
The leftencroachment station 
should be the same as the left 
channel bank station . 

Thi s is ($strucname$) upstream 
internal section . 
The left encroachment station is 
within the channel. 
The left encroachment station of 
$encstal$ is greater than the 
left bank station of $stalob$. 
The left encroachment station 
should be the same as the left 
channel bank station. 

This is Section 2 of a hydraulic 
structure. 
The lef t encroachment station is 
within the channel. 
The left encroachment station of 
$encstal$ is greater than the 
left bank station of $stalob$. 
The left encroachment station 
should be the same as the left 
channel bank station. 

This is Section 2 of a hydraulic 
structure. 
The right encroachment station is 
within the channel . 
The right encroachment stat i on of 
$encstar$ is less than the right 
bank station of $starob$ . The 
right encroachment station should 
be the same as right channel bank 
station. 

213.255(Bridge-DN); 
213.745(Bridge-DN) 

211 .525 (Bridge-UP) ; 
213.255(Bridge-UP); 
2 13.745 (Bridge-UP) 

211.51; 213.25; 213.74 

211.51; 213.25; 213.74 



FW ST 04S3L 

FW ST 04S3R 

FW ST 06BU 

FW ST 08S3L 

MP SW 01DK 

NT RC 05 

• 

This is Section 3 of a hydraulic 211 . 54; 213.26; 213.75 
structure . 
The Left Channel Bank station is 
outside the Left Abutment 
station. The left encroachment 
station is within the channel . 
The left encroachment station of 
$encstal$ is greater t han the 
left bank stat i on of $stalob$. 
The left encroachment station 
should be the same as the left 
channel bank station. 

This is Section 3 of a hydraulic 211 . 54 ; 213.26 ; 213 . 75 
structure. 
The right encroachment station is 
within the channel. 
The right encroachment station of 
$encstar$ is less than the right 
bank station of $starob$. The 
right encroachment station should 
be the same as the right channel 
bank station. 

This is the Upstream Bridge 212.675(Bridge-UP) 
Internal Section. 
Negative surcharge value of 
$negsurchrg$ occurs at this 
section. Use the suggestions 
from the Help section such that 
negative surcharge value will not 
be less than (-0 . 09) foot . 

This is Sect i on 3 of a hydraulic 207 . 49 
structure . 
The left encroachment station is 
outside the 1%-annual -chance 
floodplain . 
The l eft station effect i ve of 
$ineffstal$ for the 1%-annual 
chance profile is l ess t h a n t he 
l e f t c hanne l bank stat i on of 
$stalob$ . 
The 1%-annual -ch ance f loodplain 
is outside the channe l . 
The left encroachment station of 
$encstal$ is less than the left 
station ef f ect i ve of $i ne ff stal$ 
for the 1 %-annua l -chance profile . 
The Enc Sta L must be with in the 
1%-annual-chance floodp l a i n. 

The name of the stream is 
($streamname$). 
The flow regime is subcri tical or 
mixed flow . 
Starting water-su rface e l evat i ons 
are computed f rom Known WSELs as 
the downst r eam boundary 
condition. 
Provide backup information on 
Known water-surface e l evations or 
use same energy slope fo r all the 
profiles as the starting boundary 
condition and rerun the p l an . 

The left overbank n-val ue of 
$nlob$ and the right overbank 
n-value of $nrob$ are less than 
or equal to the channel n-value 
of $nch$. 
Follow the procedure in (FHWA, 
1984) to compute t h e n-va lue f or 
the natu ral floodplain and the 
channel . 
Or follow the procedure in (USGS, 
1977) to compute the n-value for 
urban development. 
Pl ease submi t supporting 
i nformat i on on t he eva l uation of 
n -va l ues . 

204.42 ; 204.53 204.61; 204.68 
204.78; 204 . 87 205 . 06; 205.1 5 
205 . 25 ; 205.75 206.32; 206.41 
206.51 ; 206.6; 206.7; 206.79; 
206.88; 206.97; 207 . 07; 207.62; 
207.71 ; 208.1 ; 209 . 04; 209 . 6; 
21 0 . 07; 210.26 ; 21 0. 46 



NT RS 02BDC 

NT RS 02BUC 

NT TL 01S2 

NT TL 01S3 

NT TL 01S4 

• 

This i s the Downstream Bridge 
Section (BRD) . The channel n 
value of $chldn$ for the 
downstream internal bridge 
opening sect i on is equal to or 
larger than the channe l n value 
of $chl2$ at Section 2 . Usually, 
the channel "n" value of the 
bridge opening section represents 
the area below the bridge deck 
and is less than the channel "n" 
value of Sect i on 2 . The "n" value 
for Section 2 represents the 
natural val ley channel section 
roughness f or the reach between 
Section 3 and Section 4 . Please 
change the "n" val ue of the 
internal bridge opening section 
or provide supporting information 
for the use of the higher "n" 
value. 

This is the Upstream Bridge 
Section (BRU) . The channel n 
value of $chlup$ for the upstream 
internal bridge opening section 
is equal to or larger than the 
channel n value of $chl 3$ at 
Section 3 . Usually, the channel 
"n" value of the bridge opening 
section repr esents the a rea below 
the bridge deck and is less than 
the channe l "n" va lue of Section 
3. 
The "n" value f or Sect ion 3 
represents the natural val ley 
channel section roughness for the 
reach between Section 3 and 
Section 4 . Please change the "n" 
value of the interna l bridge 
opening section or provide 
supporting info rmat i on for the 
use of a higher "n" va lue. 

Thi s is Sect i on2 of a hydrauli c 
structure. The contraction and 
expa nsion loss coefficients are 
$cc$ and $ce$. They should b e 
equal t o 0.3 and 0.5, 
r espective ly, f o r typical 
structure sect ions according to 
page 5-8 of the HEC-RAS Hydrauli c 
Reference Manua l (HEC, 20 10 ). 

This is Sect ion3 of a hy drauli c 
structure. The contraction and 
expansion loss coe ffi c ients are 
$cc$ and $ce$. They should be 
equal to 0 . 3 and 0.5, 
respectively, for typical 
structure sections according to 
page 5-8 of the HEC-RAS Hydrauli c 
Reference Manua l (HEC, 2010). 

Thi s is Section 4 of a hydrauli c 
structure. The contraction and 
expansion loss coefficients are 
$cc$ and $ce$. They should be 
equal to 0.3 and 0 . 5 , 
respectively according to page 5-
8 of the HEC-RAS Hydraulic 
Reference Manual (HEC, 2010) .. 

207 .4 85(Bridge -DN ) ; 
209 . 535(Bridge-DN); 
211 .52 5(Bridge-DN) ; 
213 . 255(Bridge-DN); 
213. 745(Bridge - DN) 

207 . 485(Bridge-UP); 
209 .535(Bridge-UP); 
211 . 525(Bridge-UP) 
212 . 675(Bridge-UP) 
213.255(Bridge-UP) 
213.745(Bridge-UP) 

211 .51; 2 12.67 ; 213.25; 2 13.74 

211.54; 212.68 ; 213.26; 213.75 

20 7.62; 209 . 6; 211.64; 212.74; 
213.33; 213 . 85 



ST DT 01B 

ST DT 02B 

ST DT 03 

ST GD 06 

ST IF 05S2L 

ST IF 05S2R 

• 

This is ($strucname$). 'Upstream 
Dist' of $distup$ in "Bridge 
Width Table" is less than the 
height of the bridge opening of 
$height$. This indicates that 
Section 3 may not be placed at 
the foot of the road embankment 
or wing wa l ls and may not 
represent the natural valley 
cross section . 
Section 3 should be relocated or 
provide a statement that it 
represents the natural valley 
cross section. 
The HEC-RAS geometry file may 
need to be recreated using a GIS 
program. 
Lengths at Sections 4, 3 and 2 
and ' Upstream Dist' should be 
ad-iusted. 

This is ($strucname$). 
'Downstream Dist' of $distdn$ in 
' Bridge Width Table' is less than 
the height of the bridge opening 
of $height$. This indicates 
that Section 2 may not be placed 
at the foot of the road 
embankment or wing walls and may 
not represent the natural valley 
cross section . 
Section 2 should be re l ocated or 
provide a statement t hat it 
represents the n atura l valley 
cross section. 
A HEC-RAS geometry file may need 
to be recreated using a GIS 
program. 
Lengths at Sections 3 and 2 
shou l d be adjusted. 

This is ($Structure$) section. 
The Contraction Length is longer 
than the Expansion Length. 
Section 4 channel distance of 
$Length Chnl4$ is longer than 
Section-2 channel distance of 
$Length Chnl2$. 
Section-4 and Section 1 shou l d be 
relocated. 
The HEC - RAS geometry fi l e may 
need to be recreated using a GIS 

lorooram. 

209 . 535(Bridge-UP) 
211.525(Bridge-UP) 
213 . 255(Bridge-UP) 
213.745(Bridge-UP) 

209.535(Bridge-DN) 
211.525(Bridge-DN) 
213 . 255(Bridge-DN) 
213 . 745(Bridge-DN) 

207.485 (Bridge -UP); 
213.255 (Bridge-UP); 
213.745(Bridge-UP) 

Left and/or right abutment 212.675(Bridge) 
station computed by the cHECk-RAS 
program is equal to zero . 
cHECk-RAS cannot evaluate this 
structure. 

This is Section 2 of a hydraulic 
structure. 
The left ineffective flow station 
is within the opening area of the 
structure. 
The left ineffective f l ow station 
of $ineffstal$ is greater than 
the downstream left abutment 
station of $abutstal$ at 
($strucname$) . The Left 
ineffective flow station should 
be ad-iusted . 

207.48(Bridge); 211.51(Bridge); 
212.67(Bridge) 

This is Section 2 of a hydraulic 21 1 .51(Bridge) 
structure. 
The right ineffective flow 
station is within the opening 
area of the structure. 
The right ineffective flow 
station of $ineffstar$ is less 
than the upstream right abutment 
station of $abutstar$ at 
($strucname$) . The Right 
ineffective flow station should 
be adjusted. 



ST IF 05S3L 

• 
ST IF 05S3R 

ST IF 06S2L 

ST IF 06S2R 

ST IF 06S3L 

• 

This is Section 3 of a hydraulic 207.49(Bridge); 212.68(Bridge) 
structure. 
The left ineffective flow station 
is within the opening area of the 
st r ucture. 
The left ineffective flow station 
of $ineffstal$ is greater than 
the upstream left abutment 
station of $abutstal$ at 
($strucname$) . The Left 
ineffective flow station should 
be adiusted. 

This is Section 3 of a hydraulic 211.54(Bridge) 
structure. 
The right ineffective flow 
station is within the opening 
area of the structure. 
The right ineffective flow 
station of $ineffstar$ is l ess 
than the upstream right abutment 
station of $abutstar$ at 
($strucname$). The Right 
ineffective flow station should 
be adiusted. 

This is Section 2. 
The selected profile is 
$profi l ename$. 
Low or pressure flow occurs at 
($strucname$). 
The Dn Dist of $dndist$ at the 
structure is less than the 
opening height of $openheight$ of 
the structure. 
The cHECk-RAS computed left 
ineffective flow station of 
$compineffstal$ 
is less than the input lef t 
ineffective flow station o f 
$ineffstal $. 
The l eft ineffective flow station 
shoul d be adjusted per the help 
instructions and 
the HEC-RAS manual. 

This is Section 2. 
The se l ected profile is 
$profi l ename$. 
Low or pressure flow occurs at 
($strucname$). 
The Dn Dist of $dndist$ at the 
structure is l ess than the 
opening height of $openheight$ of 
the structure. 
The cHECk-RAS computed right 
ineffective flow station of 
$comp i neffstar$ 
is greater than the input right 
ineffective flow station of 
$ineffstar$. 
The right ineffective flow 
station should be adjusted per 
the help instructions and 
the HEC-RAS manual. 

This is Section 3. 
The selected profile is 
$profilename$. 
Low or pressu re flow occurs at 
($strucname$). 
The Up Dist of $updist$ at the 
structure is less than the 
opening height of $openheight$ of 
the structure. 
The cHECk-RAS computed left 
ineffective flow station of 
$compineffstal$ 
is less than the input l eft 
ineffective flow station of 
$ineffstal$ . 
The left ineffective f l ow station 
should be adjusted per the he l p 
i nstructions and 
the HEC-RAS manua l . 

209.53(Bridge); 211.5l(Bridge); 
2l3.25(Bridge); 2l3 . 74(Bridge) 

209 . 53(Bri dge) ; 211 . 51(Bridge); 
213 . 25(Bri dge); 213 . 74(Bridge) 

209 . 54(Bridge); 213.26(Bridge); 
213.75(Bridge) 



ST IF 06S3R 

ST IF 07SlL 

ST IF 07SlR 

ST IF 07S4L 

ST IF 07S4R 

• 

This is Section 3. 
The selected profile is 
$profilename$ . 
Low or pressure flow occurs at 
( $strucname$) . 
The Up Dist of $updist$ at the 
structure is less than the 
opening height of $openheight$ of 
the structure. 
The cHECk-RAS computed right 
ineffective flow station of 
$compineffstar$ 
is greater than the input right 
ineffective flow station of 
$ineffstar$. 
The right ineffective flow 
station should be adjusted per 
the help instructions and 
the HEC-RAS manual. 

This i s Section 1. 
Left Ineffective flow option was 
considered at this section . 
However, it should be a fully 
expanded cross section . 
Ineffective flow stations and 
e l evations should be c leared from 
this section, unless the areas 
beyond the ineffective flow 
stations 
are not within the flow path of 
the stream . 
This message should be ignored if 
this section is Section 3 of the 
downstream structure. 

This is Section 1. 
Right Ineffective flow option was 
considered at this section. 
However, it should be a fully 
expanded cross section. 
Ineffective flow stations and 
elevations should be cleared from 
this section, unless the areas 
beyond the ineffective flow 
stations 
are not within the flow path of 
the stream . 
This message should be ignored if 
this section is Section 3 of the 
downstream structure. 

This is Section 4. 
Left Ineffective flow option was 
considered at this section. 
However, it should be a fully 
expanded cross section. 
Ineffective flow stations and 
elevations should be cleared from 
this section, unless the areas 
beyond the ineffective flow 
stations 
are not within the flow path of 
the stream. 
This message should be ignored if 
this section is Section 2 of the 
uostream structure. 

This is Section 4 . 
Right Ineffective f l ow option was 
considered at this section . 
However, it should be a fu l ly 
expanded cross sect i on. 
Ineffective flow stations and 
elevations should be cleared from 
t hi s section, unless the areas 
beyond the ineffective flow 
stations 
are not within the flow path of 
the stream. 
This message should be ignored if 
this section is Section 2 of the 
upstream structure. 

209.54(Bridge); 211.54(Bridge); 
213 . 26(Bridge); 213 . 75(Bridge) 

207.43(Bridge) ; 209.42(Bridge); 
212 . 56(Bridge) ; 213.2l(Bridge); 
213 . 66(Bridge) 

207.43(Bridge); 209.42(Bridge); 
212.56(Bridge); 213 . 2l(Bridge); 
213.66(Bridge) 

207.62(Bridge); 209 . 6(Bridge); 
212.74(Bridge); 213.33(Bridge); 
213.85(Bridge) 

207.62(Bridge); 209.6(Bridge); 
212.74(Bridge); 213.33(Bridge); 
213.85 (Bri dge) 



xs CD 01 Critical Depth occurs at 204 .25; 207.07 
$assignedname$ flood . Flow Code 

• will be ~~c~~ . 
The Ineffective flow option is 
used . The Ineffective Flow 
elevation is equal to or higher 
than the Critical WSEL. Please 
investigate whether this 
selection is appropriate . 

xs DC 01 Discharge decreases in the 205 .4; 213 . 2 1 
downstream direction for 
$assignedname$ flood. 
There are no lateral structures. 
Documentation of hydrologic 
analysis is required or provide 
explanation. 

XS DT 01 Both the right overbank distance 207.8; 208.19; 208 . 29; 208.48; 
of $rob$ and the left overbank 209.33; 209.53; 211.71; 211.99 
distance of $lob$ are longer than 
the channel distance of $chl$ 
Please review the creation of 
left overbank, channel and right 
overbank distances . 
The HEC-RAS geometry file may 
need to be recreated using a GIS 
program. Please resolve the 
differences among the distances. 

XS IF 03L The Left Ineffective Flow Station 207.48; 208.19; 208.29; 208.39; 
is within t h e channel. The Left 209 . 53; 209.54 
Ineffective Flow Station of 
$ineffstal$ is greater than the 
LeftBankSta of $bankstal$ . The 
Left Ineffective Flow Station or 
the LeftBankSta should be 
ad-justed. 

xs IF 03R The Right Ineffective Flow 206.51; 207.48; 207.49; 208.29; 
Station is within the channe l . 208.39; 209.53 ; 209.54 
The Right Ineffective Flow 
Station of $ ineffstar$ i s less • than the RightBankSta of 
$bankstar$. The Right Ineffect ive 
Flow Station or the RightBankSta 
should be ad-justed. 

xs SW OlDK The name of the stream is 199.82 
$streamname$ . 
The flow regime i s subcrit ical or 
mixed flow. 
Starting WSEL is computed from 
Known WSEL as the downstream 
boundary 
for $Assigned_Name$ flood . 
Provide backup informat ion on 
Known WSEL or use energy s lope as 
the 
downstream boundary. 

• 



• 

• 

• 



• 

• 

• 
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• HEC·RAS Plan· PostPrj River· 1 Reach· 1 

Reach River Sta Profile I Q Total MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi 

I (cis) (ft) (ft) (ft) (ft) (ftlft) (IUs) (sq ft) (ft) I 
1 214.14 PF#1 I 169000.00 1048.70 1075.50 1062.66 1077.01 0.000804 9.84 17180.8 0 1312.25 0.36 
1 214.14 PF#2 I 169000.00 1048.70 1075.51 1062.66 1077.01 0.000803 9.83 17184.70 726.86 1 0.36 

1 214.04 PF#1 169000.00 1048.80 1075.04 1062.64 1076.58 0.000846 9.95 16977 .37 813.60 0.36 

1 214.04 PF#2 169000.00 1048.80 1075.05 1062.64 1076.59 0.000845 9.95 16981.74 733.89 0.36 

1 213.95 PF#1 169000.00 1049.30 1074.16 1063.67 1076.05 0.001218 11 .04 15307.03 777.39 0.43 

1 213.95 PF#2 169000.00 1049.30 1074.16 1063.67 1076.05 0.001216 11 .04 15312.30 745.19 0.43 

1 213.85 PF#1 169000.00 1048.10 1071.66 1065.14 1075.08 0.002230 14.98 11764.97 1017.61 0.58 
1 213.85 PF#2 169000.00 1048.10 1071.66 1065.14 1075.09 0.002229 14.98 11769.17 702.59 0.58 

1 213.75 PF# 1 169000.00 1044.60 1071.97 1060.91 1073.93 0.000919 11 .25 15022 .38 656.45 0.41 

1 213.75 PF#2 169000.00 1044.60 1071 .98 1060.91 1073.94 0.000918 11 .25 15027.59 656.35 0.41 

I 
1 213.745 Bridge 

1 213.74 PF# 1 169000.00 1044.60 1071.66 1060.91 1073.68 0.000958 11.40 14818.54 654.76 0.42 

1 213.74 PF#2 169000.00 1044.60 1071 .67 1060.91 1073.69 0.000957 11.40 14824.14 654.73 0.42 

1 213.66 PF#1 169000.00 1047.60 1069.25 1063.62 1072.99 0.002199 15.51 10898.87 586.1 3 0.62 

1 213.66 PF#2 169000.00 1047.60 1069.27 1063.62 1073.00 0.002194 15.50 10906.54 565.99 0.62 

1 213.57 PF#1 169000.00 1046.70 1069.19 1063.09 1071.61 0.001831 12.49 13535.50 1275.07 0.55 

1 213.57 PF#2 169000.00 1046.70 1069.20 1063.09 1071.62 0.001827 12.47 13548.50 852.16 0.55 

1 213.47 PF#1 169000.00 1045.80 1068.60 1061.42 1070.60 0.001694 11 .35 14886.18 1423.99 0.52 
1 213.47 PF#2 169000.00 1045.80 1068.62 1061.42 1070.62 0.001691 11 .34 14903.4 1 1023.12 0.52 

1 213.38 PF#1 169000.00 1045.40 1068.60 1059.33 1069.81 0.000809 8.83 19139.19 1251.70 0.37 

1 213.38 PF#2 169000.00 1045.40 1068.61 1059.33 1069.82 0.000810 8.82 19155.46 1101.75 1 0.37 

1 213.33 PF#1 169000.00 1045.40 1068.57 1057.70 1069.53 0.000606 7.87 21480.53 1371.95 0.33 

1 213.33 PF#2 169000.00 1045.40 1068.58 1057.70 1069.54 0.000608 7.86 21 496.88 1185.62 0.33 • 1 213.26 PF#1 169000.00 1040.40 1068.16 1055.61 1069.32 0.000568 8.67 19493.06 881 .25 0.32 

1 213.26 PF#2 I 169000.00 1040.40 1068.17 1055.61 1069.34 0.000567 8.66 19505.00 881.21 0.32 

1 213.255 Bridge 

I 
1 213.25 PF#1 169000.00 1040.40 1067.95 1055.61 1069.14 0.000585 8.75 1931 0.29 880.24 0.33 

1 213.25 PF#2 169000.00 1040.40 1067.96 1055.61 1069.15 0.000584 8.75 19322.64 880.24 0.33 

1 213.21 PF#1 I 166000.00 1044.90 1067.99 1055.88 1069.03 0.000510 8.17 20359.04 1540.81 0.31 

1 213.21 PF#2 166000.00 1044.90 1068.00 1055.88 1069.04 0.000528 8.1 7 20314.90 928.20 0.31 

I 
1 213.11 PF#1 166000.00 1047.60 1067.16 1058.35 1068.63 0.000913 9.73 17066.41 927.80 0.40 

1 213. 11 PF#2 166000.00 1047.60 1067.16 1058.35 1068.63 0.000912 9.72 17071.96 927.79 0.40 

1 213.03 PF#1 166000.00 1046.70 1066.57 1058.30 1068.17 0.001032 10.14 16391.46 965.60 0.42 
1 213.03 PF#2 166000.00 1046.70 1066.58 1058.30 1068.17 0.001031 10.13 16382.57 919.76 0.42 

I 
1 212.93 PF#1 I 166000.00 1045.40 1065.48 1058.04 1067.55 0.001316 11 .53 14401.99 850.17 0.48 
1 212.93 PF#2 166000.00 1045.40 1065.49 1058.04 1067.55 0.001314 11.52 14408.72 798.99 0.48 

1 212.84 PF#1 166000.00 1043.10 1063.54 1057.57 1066.65 0.001930 14.14 11737.26 635.75 0.58 
1 212.84 PF#2 166000.00 1043.10 1063.56 1057.57 1066.66 0.001926 14.13 11744.94 635.75 0.58 

1 212.74 PF#1 166000.00 1041.60 1063.06 1055.53 1065.57 0.001465 12.71 13064.60 721.72 0.51 
1 212.74 PF#2 166000.00 1041 .60 1063.08 1055.53 1065.58 0.001462 12.70 13073.93 676.59 1 0.51 

I 
1 212.68 PF#1 166000.00 1036.90 1063.02 1052.69 1065.16 0.001030 11 .74 14139.83 629.02 1 0.44 
1 212.68 PF#2 166000.00 1036.90 1063.04 1052.69 1065.17 0.001028 11 .73 14148.58 629.03 0.44 

1 212.675 Bridge 

1 212.67 PF#1 I 166000.00 1036.90 1062.53 1052.69 1064.77 0.001102 1 12.00 13830.37 626.5o I 0.45 
1 212.67 PF#2 1 166000.00 1036.90 1062.54 1052.69 1064.77 0.001101 12.00 13834.12 626.511 0.45 

I 
1 212.56 PF# 1 I 166000.00 1039.30 1056.88 1055.74 1063.23 0.004887 20.23 8207.45 521.49 0.90 
1 212.56 PF#2 166000.00 1039.30 1056.98 1055.74 1063.25 0.004781 20.09 8264.06 521.09 0.89 • I 
1 212.46 PF#1 I 166000.00 1037.20 1056.23 1052.77 1060.78 0.003034 17.11 9703.74 1555.15 1 0.72 

1 212.46 PF#2 166000.00 1037.20 1056.29 1052.77 1060.80 0.003114 17.05 9738.24 557.66 0.72 

I 



• HEC-RAS Plan· PostPrj River· 1 Reach· 1 (Continued) 

Reach River Sta Profile QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) 

1 212.37 PF#1 166000.00 1036.60 1053.09 1051.73 1058.81 0.004662 19.19 8648.72 573.57 0.87 

1 212.37 PF#2 166000.00 1036.60 1053.09 1051 .73 1058.81 0.004657 19.19 8651 .87 573.59 0.87 

1 212.27 PF#1 166000.00 1035.10 1050.67 1049.57 1056.35 0.005236 19.12 8681.71 2800.97 0.89 

1 212.27 PF#2 166000.00 1035.10 1050.67 1049.57 1056.35 0.005237 19.12 8681.12 605.47 0.89 

I 
1 212.18 PF#1 166000.00 1030.80 1050.25 1045.89 1053.95 0.002692 15.42 10762.00 2340.53 0.66 

1 212.18 PF#2 166000.00 1030.80 1050.25 1045.89 1053.94 0.002692 15.43 10761.62 627.48 0.66 

I 
1 212.08 PF#1 166000.00 1025.90 1050.04 1041.45 1052.67 0.001415 13.00 12773.79 2180.71 0.49 
1 212.08 PF#2 166000.00 1025.90 1050.05 1041.45 1052.67 0.001415 12.99 12774.66 589.61 0.49 

1 211.99 PF#1 166000.00 1025.39 1048.55 1041.17 1051 .77 0.001822 14.40 11524.16 1310.27 0.55 

1 211.99 PF#2 166000.00 1025.39 1048.55 1041 .17 1051.78 0.001822 14.40 11525.23 549.11 0.55 

1 211 .89 PF#1 166000.00 1024.19 1047.93 1039.97 1050.85 0.001600 13.70 1211 3.28 564 .71 0.52 
1 211.89 PF#2 166000.00 1024.19 1047.93 1039.97 1050.85 0.001600 13.70 12114.32 564 .72 0.52 

1 211 .79 PF#1 166000.00 1023.84 1047.07 1039.27 1050.00 0.001620 13.72 12095.82 1185.33 0.52 

1 21 1.79 PF#2 166000.00 1023.84 1047.08 1039.27 1050.00 0.001619 13.72 12097.07 567.51 0.52 

1 211.71 PF#1 I 166000.00 1023.19 1046.34 1038.56 1049.27 0.001623 13.72 12101.46 635.05 0.52 

1 211 .71 PF#2 166000.00 1023.19 1046.35 1038.56 1049.27 0.001622 13.72 12102.92 569.02 0.52 

1 211.64 PF#1 166000.00 1022.58 1045.45 1038.24 1048.58 0.001783 14.19 11700.18 828.74 0.55 

1 211.64 PF#2 166000.00 1022.58 1045.46 1038.24 1048.58 0.001782 14.19 11701.96 561.65 0.55 

1 21 1.54 PF#1 166000.00 1021.90 1043.47 1038.07 1047.45 0.002293 15.99 10380.14 525.33 0.63 

1 211.54 PF#2 166000.00 1021 .90 1043.48 1038.07 1047.45 0.002291 15.99 10382.84 525.34 0.63 

1 211.525 Bridge 

1 211 .51 PF# 1 166000.00 1021 .80 1041 .77 1037.98 1046.46 0.002980 17.37 9557.27 520.99 0.71 

1 211.51 PF#2 166000.00 1021.80 1041 .78 1037.98 1046.46 0.002975 17.36 9562.6 1 521.02 0.71 • 1 21 1.41 PF#1 166000.00 1018.30 1041.28 1044.73 0.001987 14.89 11147.29 565.09 0.59 

1 211.41 PF#2 166000.00 1018.30 1041 .30 1044.74 0.001984 14.88 11154.04 565.16 0.59 

1 21 1.31 PF#1 166000.00 1020.80 1039.90 1037.24 1043.44 0.003367 15.11 10987.69 819.03 0.73 

1 21 1.31 PF#2 166000.00 1020.80 1039.93 1037.24 1043.46 0.003343 15.07 11011 .89 819.23 0.72 

1 211 .21 PF#1 166000.00 1021.10 1039.00 1035.55 1041.62 0.002620 12.98 12791.68 987.74 0.64 

1 211.21 PF#2 166000.00 1021.10 1039.05 1035.55 1041.64 0.002589 12.93 12837.38 987.92 0.63 

1 211.12 PF#1 166000.00 1015.70 1039.46 1029.88 1040.57 0.000691 8.47 19592.75 1059.20 0.35 

1 211 .12 PF#2 166000.00 1015.70 1039.50 1029.88 1040.61 0.000686 8.45 19637.23 1059.34 0.35 

1 211.02 PF#1 166000.00 1019.40 1037.87 1032.1 1 1039.96 0.001614 11 .65 14594.49 1082.08 0.52 
1 21 1.02 PF#2 166000.00 1019.40 1037.86 1032 .11 1039.99 0.001637 11.73 14251.89 945.85 0.52 

1 210.93 PF#1 166000.00 1018.70 1037.32 1034.18 1039.03 0.001712 11 .09 17847.84 2652.70 0.52 
1 210.93 PF#2 166000.00 1018.70 1037.34 1034.18 1039.04 0.001702 11 .07 17888.93 2037.05 0.52 

1 210.83 PF#1 166000.00 1019.10 1036.07 1032.21 1038.07 0.001947 11 .75 16600.59 2245.32 0.55 
1 210.83 PF#2 166000.00 1019.10 1036.08 1032.20 1038.09 0.001951 11.76 1654 1.59 2196.31 0.56 

1 210.74 PF#1 166000.00 1018.20 1035.64 1029.79 1037.15 0.001242 10.09 17703.16 1394.28 0.45 
1 210.74 PF#2 166000.00 1018.20 1035.66 1029.79 1037.16 0.001237 10.08 17724.10 1394.40 0.45 

I 
1 210.64 PF#1 166000.00 1017.70 1035.03 1029.03 1036.51 0.001266 9.99 18871.19 2977.66 0.45 
1 210.64 PF#2 I 166000.00 1017.70 1035.05 1029.03 1036.53 0.001260 9.97 18916.74 2362.16 0.45 

1 210.55 PF#1 166000.00 1018.00 1034.00 1028.55 1035.75 0.001591 10.64 15677.24 1804.21 0.50 
1 210.55 PF#2 166000.00 1018.00 1034.02 1028.55 1035.77 0.001584 10.63 15648.99 1394.10 0.50 

1 210.46 PF# 1 166000.00 1016.30 1034.52 1025.05 1035.02 0.000444 5.64 29451.81 2040.46 0.25 
1 210.46 PF#2 166000.00 1016.30 1034.54 1025.05 1035.03 0.000448 5.63 29483.97 1881.54 1 0.25 

1 210.36 PF#1 166000.00 1017.40 1033.85 1027.55 1034.66 0.000895 7.25 22905.46 1899.99 0.37 
1 210.36 PF#2 166000.00 1017.40 1033.87 1027.55 1034.68 0.000891 7.24 22938.39 1900.06 1 0.37 

• 1 210.26 PF#1 166000.00 1016.90 1033.53 1026.47 1034.22 0.000771 6.68 24836.70 1932.29 1 0.33 
1 210.26 PF#2 166000.00 1016.90 1033.55 1026.47 1034.24 0.000768 6.67 24873.50 1932.40 1 0.33 

I I 
1 210.17 PF#1 I 166000.00 1014.70 1032.77 1027.95 1033.71 0.001214 1 7.78 21345.12 2172.33 1 0.42 



• HEC-RAS Plan· PostP~ River· 1 Reach · 1 (Continued) 

Reach River Sta Profile QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (ftlft) (ftls) (sq ft) (ft) 

1 210.17 PF#2 166000.00 1014.70 1032.79 1027.95 1033.73 0.001206 7.76 21392.45 1968.12 0.41 

1 210.07 PF#1 166000.00 1009.00 1032.58 1025.16 1033.23 0.000548 5.79 28331.99 2494.29 1 0.26 

1 210.07 PF#2 166000.00 1009.00 1032.65 1024.41 1033.22 0.000570 5.92 28124.73 2015.00 0.27 

1 209.98 PF#1 166000.00 999.33 1032.58 1020.16 1032.98 0.000253 5.36 33592.19 1907.28 0.21 
1 209.98 PF#2 166000.00 999.33 1032.57 1019.84 1032.99 0.000264 5.48 32698.47 1833.88 0.22 

1 209.88 PF#1 166000.00 997.69 1032.30 1018.95 1032.83 0.000280 1 6.22 29912.61 1598.72 1 0.23 

1 209.88 PF#2 166000.00 997.69 1032.31 1018.95 1032.84 0.000283 6.25 29714.46 1572.32 1 0.23 

1 209.79 PF#1 166000.00 1002.93 1032.25 1018.56 1032.66 0.000264 5.58 32665.39 2127.03 0.22 

1 209.79 PF#2 166000.00 1002.93 1032.25 1018.56 1032.67 0.000267 5.61 32457.63 1764.34 1 0.22 

I 
1 209.69 PF#1 166000.00 1004.31 1031 .55 1021.24 1032.41 0.000717 7.09 22376.69 1884.99 0.34 

1 209.69 PF#2 166000.00 1004.31 1031.56 1021.24 1032.42 0.000716 7.09 22389.98 1433.22 0.34 

1 209.60 PF#1 166000.00 1004.15 1030.45 1024.57 1031.81 0.001456 9.48 17878.46 2238.65 0.48 

1 209.60 PF#2 166000.00 1004.15 1030.45 1024.59 1031.82 0.001467 9.51 17875.76 1583.08 0.49 

1 209.54 PF#1 166000.00 1004.27 1030.22 1021.90 1031.46 0.000859 8.93 18578.79 1096.44 0.38 

1 209.54 PF#2 166000.00 1004.27 1030.22 1021 .90 1031.46 0.000858 8.93 18582.94 1096.45 0.38 

I 
1 209.535 Bridge 

1 209.53 PF#1 166000.00 1004.27 1029.88 1021.90 1031.17 0.000917 9.12 18207.37 1095.63 1 0.39 

1 209.53 PF#2 166000.00 1004.27 1029.88 1021.90 1031 .17 0.000917 9.11 18211 .78 1095.66 0.39 

I 
1 209.42 PF#1 166000.00 998.44 1028.89 1023.49 1030.40 0.001 432 9.87 16826.75 1341.49 1 0.48 

1 209.42 PF#2 166000.00 998.44 1028.89 1023.49 1030.40 0.001430 9.86 16833.66 1258.70 0.48 

1 209.33 PF#1 166000.00 993.71 1028.74 1019.30 1029.68 0.000900 7.81 21286.58 1846.56 0.38 

1 209.33 PF#2 166000.00 993.71 1028.74 1019.30 1029.69 0.000899 7.80 21270.94 1587.64 0.38 

• 1 209.24 PF#1 166000.00 1003.00 1027.66 1023.98 1029.02 0.001727 7.87 18344.56 3253.96 0.49 

1 209.24 PF#2 166000.00 1003.00 1027.66 1023.97 1029.02 0.001734 7.96 18239.16 1837.81 1 0.49 

I 
1 209.14 PF#1 166000.00 1002.87 1026.71 1023.37 1028.02 0.002090 8.18 18289.83 2920.92 0.52 

1 209.14 PF#2 166000.00 1002.87 1026.71 1023.40 1028.02 0.002087 8.24 18278.03 2040.18 1 0.52 

1 209.04 PF#1 166000.00 1007.02 1026.13 1021.52 1027.00 0.001479 7.60 22163.50 2880.31 0.45 

1 209.04 PF#2 166000.00 1007.02 1026.13 1021.52 1027.00 0.001471 7.67 22150.64 2229.67 1 0.44 

1 208.95 PF#1 166000.00 997.33 1025.59 1018.20 1026.45 0.000833 7.47 22432.89 2457.62 0.36 

1 208.95 PF#2 166000.00 997.33 1025.59 1018.20 1026.45 0.000833 7.47 22433.32 1796.52 0.36 

1 208.85 PF# 1 166000.00 998.88 1024.64 1020.18 1025.85 0.001531 8.84 19085.0 1 2504.30 0.47 

1 208.85 PF#2 166000.00 998.88 1024.65 1020.18 1025.85 0.001528 8.84 19096.66 1908 .88 0.47 

1 208.75 PF#1 166000.00 1000.44 1024.13 1017.95 1025.18 0.001097 8.24 20173.12 2367.88 0.43 

1 208.75 PF#2 166000.00 1000.44 1024.14 1017.95 1025.19 0.001096 8.24 20147.45 1732.34 0.43 

1 208.67 PF#1 166000.00 1003.03 1022.73 1019.09 1024.33 0.001929 10.25 16637.54 2042.32 1 0.54 
1 208.67 PF#2 166000.00 1003.03 1022.74 1019.09 1024.34 0.001922 10.24 16656.72 1612.42 0.54 

I 
1 208.57 PF#1 166000.00 1002.61 1020.28 1018.75 1023.02 0.003954 13.29 12521.85 1408.87 0.77 
1 208.57 PF#2 166000.00 1002.61 1020.30 1018.75 1023.03 0.003935 13.27 12508.58 1338.24 0.76 

1 208.48 PF#1 166000.00 998.70 1019.79 1016.90 1021.03 0.002142 8.93 18579.98 2180.85 0.54 
1 208.48 PF#2 166000.00 998.70 1019.83 1016.90 1021.06 0.00211 0 8.89 18664.90 2181 .00 0.54 

1 208.39 PF#1 166000.00 998.71 1018.93 1015.86 1020.12 0.001995 8.76 18954.06 2230.78 0.53 
1 208.39 PF#2 166000.00 998.71 1018.99 1015.86 1020.16 0.001951 8.70 19086.19 2231.08 0.52 

1 208.29 PF#1 166000.00 1002.85 1017.77 1014.93 1019.02 0.002276 8.97 18505.98 2265.27 0.55 
1 208.29 PF#2 166000.00 1002.85 1017.89 1014.93 1019.10 0.002172 1 8.84 18769.10 2265.55 1 0.54 

1 208.19 PF#1 166000.00 1001.01 1016.79 1 1013.70 1017.86 0.001975 8.31 19980.37 2467.07 0.51 
1 208.19 PF#2 166000.00 1001.01 1016.97 1013.70 1018.00 0.001848 1 8.12 20443.23 2484.63 1 0.50 

I I 
1 208.10 PF#1 166000.00 999.34 1015.82 1 1012.75 1016.87 0.001845 1 8.57 20758.44 2840.52 1 0.51 • 1 208.10 PF#2 166000.00 999.34 1016.12 1012.75 1017.09 0.001633 1 8.23 21593.66 2790.38 0.48 

I I 
1 207.99 PF#1 166000.00 996.98 1014.47 1012.00 1015.86 0.002225 9.93 18378.98 2515.81 0.56 
1 207.99 PF#2 166000.00 996.98 1014.96 1011 .99 1016.22 0 001888 1 9.43 19331.60 2625.91 [ 0.52 



• HEC-RAS Plan· PostPrj River· 1 Reach· 1 (Continued) 

Reach River Sta Profile I QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (tuft) (fUs) (sq ft) (ft) I 
I 

1 207.90 PF#1 I 166000.00 991.51 1013.80 1010.85 1014.78 0.001712 8.45 21576.97 2939.46 0.49 

1 207.90 PF#2 166000.00 991.51 1014.50 1010.85 1015.31 0.001298 7.72 23691.96 3027.09 0.43 

1 207.80 PF#1 166000.00 992.47 1012.20 1009.50 1013.72 0.001991 10.67 18139.84 2392.35 0.55 
1 207.80 PF#2 166000.00 992.47 1012.87 1009.36 1014.41 0.001831 10.57 17859.34 2093.65 0.53 

1 207.71 PF#1 166000.00 992.51 1010.85 1008.26 1012.65 0.002160 11 .50 16829.66 2122.98 0.58 

1 207.71 PF#2 166000.00 992.51 1011 .35 1008.53 1013.36 0.002192 11 .87 15809.92 1893.38 0.59 

1 207.62 PF#1 166000.00 990.12 1010.08 1007.03 1011.66 0.001607 11 .08 17810.42 1910.23 0.51 

1 207.62 PF#2 166000.00 990.12 1010.13 1007.20 1012.30 0.002037 12.51 15031 .07 1445.04 0.58 

I I 
1 207.49 PF#1 166000.00 984.35 1009.47 1005.22 1010.82 0.001637 9.34 17780.88 1888.92 0.49 

1 207.49 PF#2 166000.00 984.35 1009.99 1005.22 1011 .22 0.001409 8.92 18613.6 1 1662.02 0.46 

1 207.485 Bridge 

1 207.48 PF#1 166000.00 984.35 1008.38 1005.22 1010.05 0.002291 10.34 16048.44 1589.81 0.57 

1 207.48 PF#2 166000.00 984.35 1009.15 1005.22 1010.59 0.001802 9.61 17270.43 1595.23 0.51 

1 207.43 PF#1 166000.00 983.56 1007.86 1004.49 1009.50 0.002218 10.29 16190.36 1661 .32 0.56 

1 207.43 PF#2 166000.00 983.56 1008.76 1 1004.49 1010.15 0.001689 9.47 17531 .08 1569.25 0.50 

1 207.34 PF#1 166000.00 983.49 1007.56 1000.99 1008.62 0.000950 8.28 20214.86 1590.24 0.39 

1 207.34 PF#2 166000.00 983.49 1008.50 1000.97 1009.46 0.000787 7.83 21192.27 1422.38 0.36 

1 207.27 PF#1 166000.00 982.68 1007.15 997.48 1008.22 0.000665 8.35 20670.33 1456.46 0.34 

1 207.27 PF#2 166000.00 982.68 1008.10 997.48 1009.11 0.000584 8.06 20594.82 1047.97 0.32 

1 207.16 PF#1 166000.00 969.66 1007.51 986.51 1007.86 0.000127 4.91 37553.66 2625.42 0.16 

1 207.16 PF#2 166000.00 969.66 1008.40 986.51 1008.78 0.000126 4.98 33336.06 1107.07 0.16 

1 207.07 PF#1 166000.00 992.80 1004.30 1004.30 1007.37 0.005291 15.06 12691.58 2119.64 0.86 • 1 207.07 PF#2 166000.00 992.80 1004.74 1004.74 1008.25 0.005421 15.68 11729.38 1710.76 0.88 

1 206.97 PF#1 166000.00 981.70 1003.73 995.22 1004.80 0.000773 8.53 21352.72 2153.02 0.36 

1 206.97 PF#2 166000.00 981.70 1004.63 995.22 1005.77 0.000760 8.62 19950.61 1567.65 0.36 

1 206.88 PF#1 166000.00 981.80 1003.59 993.27 1004.41 0.000528 7.55 24354.63 2551.42 0.31 

1 206.88 PF#2 166000.00 981.80 1004.48 993.27 1005.39 0.000533 7.71 22622.40 1800.87 0.31 

1 206.79 PF#1 166000.00 981.80 1003.43 992.85 1004.13 0.000488 6.93 26343.92 3026.52 0.29 

1 206.79 PF#2 166000.00 981.80 1004.34 992.85 1005.10 0.000478 7.08 24760.10 1934.311 0.29 

1 206.7 PF#1 166000.00 981.80 1003.32 994.04 1003.85 0.000441 6.03 29831.77 3518.68 0.27 

1 206.7 PF#2 166000.00 981.80 1004.25 994.03 1004.82 0.000429 6.14 27986.51 2093.13 0.27 

1 206.6 PF#1 166000.00 981.80 1002.90 996.86 1003.56 0.000710 6.91 26877.21 3305.80 0.33 

1 206.6 PF#2 166000.00 981.80 1003.79 996.68 1004.54 0.000695 7.14 24927.56 2185.35 0.33 

1 206.51 PF#1 166000.00 981.80 1002.02 998.52 1003.04 0.001348 8.99 221 11 .07 4076.34 0.45 

1 206.51 PF#2 166000.00 981.80 1002.84 999.19 1004.02 0.001341 9.36 20116.29 2060.75 0.46 

1 206.4 1 PF#1 166000.00 982.50 1001.41 997.88 1002.32 0.001436 8.71 23370.94 3862.05 0.46 
1 206.41 PF#2 I 166000.00 982.50 1002.21 998.36 1003.30 0.001435 9.12 20569.79 2190.50 0.47 

1 206.32 PF#1 166000.00 982.80 1000.76 997.04 1001 .56 0.001495 8.05 24553.57 3961.10 0.46 
1 206.32 PF#2 166000.00 982.80 1001 .56 997.90 1002.55 0.001498 8.50 21191.37 2377.93 0.47 

1 206.22 PF#1 166000.00 983.00 999.83 996.53 1000.70 0.001855 8.54 24922.29 3819.75 0.52 
1 206.22 PF#2 166000.00 983.00 1000.69 996.71 1001.72 0.001734 8.70 21235.98 2441.76 0.51 

1 206.13 PF#1 166000.00 984.60 998.84 999.71 0.002097 8.44 24241.50 3610.69 0.52 
1 206.13 PF#2 166000.00 984.60 999.43 1000.65 0.002540 9.44 19323.64 2386.31 0.57 

I 
1 206.03 PF#1 166000.00 984.50 997.19 995.40 998.47 0.002920 10.04 20468.71 3627.33 0.61 
1 206.03 PF#2 166000.00 984.50 997.37 995.41 999.15 0.003548 11.22 161 11.43 2131 .13 0.67 

I 
1 205.94 PF#1 166000.00 981.00 996.28 992.36 997.17 0.001782 8.09 23804.66 3972.87 1 0.48 
1 205.94 PF#2 166000.00 981.00 996.85 992.30 997.71 0.001519 7.77 22932.47 2567.oo 1 0.45 • I I 
1 205.84 PF#1 I 166000.00 979.50 995.78 991.10 996.43 0.001006 1 6.80 27802.52 3933.88 1 0.38 

1 205.84 PF#2 166000.00 979.50 996.39 991.10 997.06 0.000928 6.78 25656.61 2435.70 0.36 

I 



• HEC-RAS Plan- PostPrj River· 1 Reach· 1 (Continued) 

Reach RiverSta Profile QTotal MinCh El W.S. Elev CniW.S. E.G . Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (tuft) (tus) (sq ft) (ft) 

1 205.75 PF# 1 166000.00 973.90 995.10 989.59 995.78 0.001766 6.71 25677.88 3323.88 0.37 

1 205.75 PF#2 166000.00 973.90 995.83 989.59 996.48 0.001497 6.46 25689.01 2402.30 0.35 

1 205.62 PF#1 166000.00 976.00 994.55 988.70 995.07 0.000680 5.99 30115.93 4036.33 0.31 

1 205.62 PF#2 166000.00 976.00 995.25 988.65 995.85 0.000671 6. 18 26877.98 2234.10 0.31 

1 205.52 PF#1 166000.00 975.90 994.29 987.07 994 .75 0.000496 5.67 33142.45 4244.90 0.28 

1 205.52 PF#2 166000.00 975.90 994.95 987.28 995.53 0.000543 1 6.12 27120.82 2019.90 0.29 

I I 
1 205.43 PF#1 166000.00 976.10 994.00 986.93 994 .50 0.000544 6.04 31497.31 3841.70 0.29 
1 205.43 PF#2 166000.00 976.10 994.53 986.96 995.24 0.000647 6.76 24572.11 1842.36 0.33 

1 205.4 PF# 1 164000.00 975.50 993.99 984.67 994.40 0.000362 5.41 35918.61 4097.72 0.24 

1 205.4 PF#2 I 164000.00 975.50 994.56 984.67 995.10 0.00041 3 5.90 27793.06 1747.80 0.26 

I I 
1 205.34 PF# 1 I 164000.00 975.57 993.64 986.68 994.20 0.001005 6.45 29523.90 7348.98 0.30 

1 205.34 PF#2 164000.00 975.57 993.98 986.65 994.85 0.001336 7.53 22084 .25 1562.96 0.35 

1 205.25 PF# 1 164000.00 973.40 993.26 985.25 993.82 0.000623 6.64 3054 1.1 5 4512.59 0.28 

1 205.25 PF#2 164000.00 973.40 993.49 985.17 994.34 0.000817 7.64 22667 .86 1482.30 0.32 

1 205.15 PF#1 I 164000.00 973.10 991.76 987.66 993.21 0.002039 10.40 19448.92 3049.25 0.49 

1 205.15 PF#2 I 164000.00 973.10 992.25 987.65 993.69 0.001819 1 10.06 17454.25 1445.00 0.47 

1 205.06 PF# 1 164000.00 970.50 990.85 984.95 992.22 0.001875 9.62 18539.62 2210.65 0.47 

1 205.06 PF#2 164000.00 970.50 991 .36 984.95 992.79 0.001795 9.65 17327.95 1435.30 0.46 

1 204.97 PF#1 164000.00 973.30 990.56 984.97 991.30 0.001134 7.35 24818.88 3736.08 0.36 

1 204.97 PF#2 164000.00 973.30 990.76 985.05 991.87 0.001485 8.49 19456.31 1516.30 0.42 

I 
1 204.87 PF# 1 164000.00 968.10 990.19 982.95 990.80 0.000767 6.60 27860.69 3635.74 0.31 

1 204.87 PF#2 164000.00 968.10 990.36 982.85 991.20 0.000942 7.37 22408.6 1 1542.20 0.34 

1 204.78 PF#1 164000.00 967.60 990.01 980.93 990.45 0.000477 5.68 31874.74 4837.51 0.25 • 1 204.78 PF#2 164000.00 967.60 990.13 980.78 990.77 0.000611 6.47 25927.76 1620.43 0.28 

1 204.68 PF# 1 164000.00 971.40 989.36 982.91 990.10 0.000903 7.28 24862.56 3375.81 0.33 

1 204.68 PF#2 164000.00 971.40 989.32 982.81 990.31 0.001151 8.21 20999.24 1586.28 0.38 

1 204.61 PF#1 164000.00 972.60 988.59 983.53 989.64 0.001360 8.79 20900.84 7282.60 0.41 

1 204.61 PF#2 164000.00 972.60 988.62 983.47 989.78 0.001462 9.12 19540.62 1602.90 0.42 

1 204.53 PF#1 164000.00 972.70 987.68 982.99 988.93 0.001814 9.22 18844 .19 4061.16 0.46 

1 204.53 PF#2 164000.00 972.70 987.68 982.93 989.02 0.001920 9.48 18003.71 1610.90 0.47 

1 204.42 PF#1 164000.00 971.40 986.40 982.76 987.76 0.002432 9.40 17715.45 2778.70 0.51 

1 204.42 PF#2 164000.00 971.40 986.38 982.73 987.80 0.002533 9.58 17125.44 1653.57 0.52 

1 204.34 PF#1 164000.00 969.30 985.28 981.46 986.65 0.002470 9.39 17462.96 2452.20 0.52 

1 204.34 PF#2 164000.00 969.30 985.29 981.46 986.65 0.002472 9.39 17473.86 1701.98 0.52 

1 204.25 PF#1 164000.00 969.22 980.90 980.90 984.46 0.007742 15.13 10836.44 1993.93 1.00 
1 204.25 PF#2 164000.00 969.22 980.90 980.90 984.46 0.007774 15. 15 10825.70 1517.10 1 1.00 

1 204.15 PF#1 164000.00 966.00 981. 17 975.82 982.09 0.001058 7.72 21240.53 2149.48 0.40 

1 204.15 PF#2 164000.00 966.00 981.18 975.82 982.11 0.001059 7.71 21274.74 1831.89 0.40 

1 204.05 PF#1 164000.00 965.00 980.27 976.80 981.39 0.001759 8.49 19320.24 2116.76 0.50 
1 204.05 PF#2 164000.00 965.00 980.29 976.80 981.41 0.001744 8.47 19370.37 2116.76 0.49 

1 203.96 PF#1 164000.00 964.10 977.71 976.71 979.86 0.005220 11 .77 13938.52 2225.52 0.80 
1 203.96 PF#2 I 164000.00 964.10 977.98 976.71 979.97 0.004601 11 .33 14478.25 2050.76 0.75 

1 203.86 PF#1 164000.00 962.30 977.81 971.84 978.53 0.000902 6.82 24032.60 2201.58 0.36 

1 203.86 PF#2 164000.00 962.30 978.06 971.84 978.75 0.000838 6.67 24588.96 2191.78 0.35 

I 
1 203.77 PF#1 164000.00 963.30 977.43 971.58 978.06 0.000873 6.37 25746.08 2518.55 1 0.35 

1 203.77 PF#2 164000.00 963.30 977.72 1 971.58 978.32 0.000799 6.19 26474.14 2511.27 0.34 

I I 
1 203.67 PF#1 164000 .00 962.30 976.93 971.59 977.61 0.000940 6.66 25645.87 3648.91 1 0.37 

1 203.67 PF#2 164000.00 962.30 977.23 971.59 977.89 0.000885 6.58 25408.07 2567.43 0.36 • 1 203.58 PF#1 I 164000.00 962.10 976.47 971.52 977.14 0.000946 1 6.64 25339.94 4630.93 0.37 

1 203.58 PF#2 164000.00 962.10 976.81 1 971.52 977.46 0.0008581 6.46 25597.97 2676.39 0.36 

I 



HEC-RAS Plan· PostPrj River · 1 Reach· 1 (Continued) 

Reach River Sta Profile I QTotat MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (fils) (sq ft) (ft) I 
1 203.48 PF#1 164000.00 962.20 975.92 972.02 976.58 0.001248 6.66 25617.87 4863.76 1 0.41 
1 203.48 PF#2 I 164000.00 962.20 976.25 971.97 976.94 0.001196 6.68 24567.98 2911.71 0.40 

1 203.39 PF#1 164000.00 959.90 975.23 971.15 975.93 0.001331 6.81 24862.22 4207.73 0.42 
1 203.39 PF#2 164000.00 959.90 975.62 971.13 976.32 0.001254 6.69 24520.14 2930.05 0.41 

1 203.29 PF#1 164000.00 960.70 974.46 970.77 975.20 0.001572 6.98 24301 .95 4967.75 0.45 

1 203.29 PF#2 164000.00 960.70 974.88 970.71 975.63 0.001478 6.94 23633.34 3009.26 1 0.44 

1 203.19 PF#1 164000.00 956.70 973.59 970.04 974.28 0.001787 6.81 25046.42 3491 .37 0.42 
1 203.19 PF#2 164000.00 956.70 973.95 970.04 974.74 0.001849 7.13 23041.46 2689.14 0.43 

1 203.09 PF#1 164000.00 958.70 972.42 969.20 973.25 0.002112 7.51 23337.60 3213.89 0.46 
1 203.09 PF#2 164000.00 958.70 972.75 968.97 973.69 0.002162 7.79 21163.71 2475.85 0.46 

1 202.99 PF#1 164000.00 959.20 971.50 967 .56 972.24 0.001726 7.08 24615.47 326o.6o 1 0.42 

1 202.99 PF#2 164000.00 959.20 971.87 967.53 972.66 0.001673 7.15 22949.42 2457.50 0.41 

1 202.9 PF#1 164000.00 956.50 970.92 966.33 971 .52 0.001285 6.37 27288.47 3419.52 0.36 

1 202.9 PF#2 164000.00 956.50 971.28 966.26 971 .95 0.001315 6.59 24881 .82 2511.71 0.37 

1 202.8 PF#1 I 164000.00 956.40 970.32 965.60 970.84 0.001157 5.94 29050.37 3577.40 1 0.34 

1 202.8 PF#2 164000.00 956.40 970.64 965.52 971 .25 0 .001223 6.25 26258.33 2620.78 0.35 

1 202.69 PF#1 164000.00 953.70 969.50 965.26 970.12 0.001416 6.45 27011.89 3716.99 0.37 

1 202.69 PF#2 164000.00 953 .70 969.79 965.27 970.49 0.001483 6.73 24379.74 2553.41 0.38 

1 202.59 PF#1 164000.00 953.70 968.55 964.73 969.23 0 .001710 6.76 25201.60 3795.66 0.40 

1 202.59 PF#2 164000.00 953.70 968.77 964.70 969.56 0.001832 7.10 23099.99 2606.65 0.42 

I 
1 202.48 PF#1 I 164000.00 952.50 967.66 963.72 968.30 0.001617 6.64 26503.22 3830.22 0.40 

1 202.48 PF#2 164000.00 952.50 967.77 963.79 968.54 0.001788 7.04 23415.41 2826.15 0.42 

1 202.37 PF#1 164000.00 954.60 966.79 962.99 967.38 0.001487 6.30 27726.06 4026.46 0.39 • 1 202.37 PF#2 164000.00 954.60 966.82 963.06 967.52 0.001673 6.70 24843.26 3165.40 0.41 

1 202.29 PF#1 164000.00 955.50 966.51 961.30 966.88 0.000809 4.90 34227.57 4327.50 0.29 

1 202.29 PF#2 164000.00 955.50 966.59 961.30 966.97 0.000812 4.93 33283.39 3605.60 0.29 

1 202.18 PF#1 164000.00 950.00 965.70 961.75 966.23 0.001545 5.88 28639.46 4356.15 0.38 

1 202.18 PF#2 164000.00 950.00 965.77 961.75 966.31 0.001559 5.94 27619.54 3692.06 0.38 

1 202.09 PF#1 164000.00 950.00 964.09 961.98 965.01 0.003848 7.74 21595.00 4052.07 0.57 

1 202.09 PF#2 164000.00 950.00 964.16 961.95 965.09 0.003803 7.75 211 63.17 3682.20 0.57 

I I 
1 201.99 PF#1 164000.00 948.70 963.29 958.65 963.87 0.001252 6.13 27234.37 5331.53 0.38 
1 201.99 PF#2 164000.00 948.70 963.38 958.65 963.96 0.001241 6.12 2681 1.01 3219.77 0.37 

1 201.9 PF#1 164000.00 947.20 962.94 957.27 963.35 0.000785 5.15 31873.93 5241.60 0.31 

1 201.9 PF#2 164000.00 947.20 963.05 957.27 963.45 0.000756 5.08 32284.29 3830.97 0.31 

1 201.81 PF#1 I 164000.00 946.00 962.64 955.84 962.99 0.000619 4.79 34252.18 5916.63 1 0.28 
1 201.81 PF#2 164000.00 946.00 962.75 1 955.84 963.10 0.000597 4.73 34684.21 3650.46 0.27 

I 
1 201.71 PF#1 164000.00 946.00 961 .87 958.20 962.46 0.001825 6.22 26658.36 8308.26 0.40 
1 201.71 PF#2 164000.00 946.00 961.98 958.20 962.58 0.001807 6.24 26277.08 3415.69 0.40 

1 201.62 PF#1 164000.00 945.60 961.15 956.72 961.66 0.001385 5.78 28773.37 7614.80 0.35 
1 201.62 PF#2 164000.00 945.60 961 .28 956.72 961.80 0.001343 5.74 28552.42 3241.81 0.34 

I 
1 201.52 PF#1 164000.00 940.90 960.41 955.39 960.87 0.001854 5.50 30263.04 8984.51 0.33 
1 201.52 PF#2 164000.00 940.90 960.53 955.39 961.02 0.001898 5.61 29242.41 3382.85 0.34 

1 201.43 PF# 1 164000.00 941.30 959.46 954.87 960.01 0.001619 5.99 27972.05 6527.26 0.37 
1 201.43 PF#2 164000.00 941.30 959.60 954.87 960.15 0.001604 6.00 27333.81 3288.24 0.37 

I 
1 201 .33 PF#1 I 164000.00 943.00 958.44 1 954.88 959.06 0.002023 6.40 26135.38 5745.33 0.4 1 
1 201.33 PF#2 164000.00 943.00 958.60 954.88 959.23 0.001959 6.36 25785.53 3307.45 0.40 

I 
1 201.24 PF#1 164000.00 943.00 957.47 953.61 958.06 0.001852 6.23 26885.37 6935.1 9 0.40 
1 201.24 PF#2 164000.00 943.00 957.66 953.61 958.26 0.001790 6.21 26420.07 3500.08 0.40 • I I 
1 201.14 PF#1 I 164000.00 940.40 956.91 952.08 957.32 0.0010901 5.20 32069.63 8631.40 1 0.31 

1 201.14 PF#2 I 164000.00 940.40 957.15 952.08 957.55 0.001017 [ 5.10 32150.13 3680.58 0.30 

I I 



• HEC-RAS Plan· PostP~ River· 1 Reach· 1 (Continued) 

Reach River Sta Profile QTolal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cis) (ft) (ft) (II) (ft) (tuft) (IUs) (sq ft) (ft) 

1 201.05 PF#1 164000.00 94 1.50 956.49 950.99 956.80 0.000974 4.50 37110.74 9249.99 0.26 

1 201.05 PF#2 164000.00 941.50 956.74 950.99 957.06 0.000928 4.48 36618.90 3898.52 0.26 

I 
1 200.95 PF#1 164000.00 939.80 956.09 949.86 956.38 0.000668 4.33 39057.77 10045.40 0.25 

1 200.95 PF#2 164000.00 939.80 956.38 949.86 956.66 0.000629 4.27 38407.73 4001.09 0.24 

1 200.86 PF#1 164000.00 938.50 955.63 949.69 955.94 0.001346 4.48 37607.95 11080.61 1 0.27 

1 200.86 PF#2 164000.00 938.50 955.94 949.69 956.24 0.001276 4.46 36762.91 4032.00 0.26 

1 200.77 PF#1 164000.00 936.90 955.02 949.21 955.35 0.000950 4.62 36641 .44 11450.00 0.28 

1 200.77 PF#2 164000.00 936.90 955.38 949.21 955.70 0.000875 4.52 36283.61 4122 .20 0.27 

I 
1 200.67 PF#1 164000.00 939.80 954.42 948.98 954.80 0.001288 4.96 33785.32 10368.40 0.30 

1 200.67 PF#2 164000.00 939.80 954.84 948.98 955.20 0.001158 4.82 34281.14 4009.30 1 0.28 

I 
1 200.58 PF#1 164000.00 937.60 953.76 948.30 954 .14 0.001313 5.04 33542.10 10091 .16 0.30 

1 200.58 PF#2 164000.00 937.60 954.23 948.30 954.60 0.001187 4.91 33793.82 3940.00 0.28 

1 200.49 PF#1 164000.00 936.90 953.28 946.97 953.59 0.000940 4.59 37370.81 10978.31 0.26 

1 200.49 PF#2 164000.00 936.90 953.77 946.97 954.10 0.000893 4.59 36178.30 3791.00 0.25 

1 200.39 PF#1 164000.00 937.00 952.89 946.26 953.17 0.000739 4.35 39814.10 11315.74 0.24 

1 200.39 PF#2 164000.00 937.00 953.40 946.26 953.70 0.000702 4.37 38317.50 3741 .00 0.23 

I 
1 200.3 PF#1 179750.00 937.70 952.12 947.18 952.61 0.001603 5.79 36487.07 9118.91 1 0.34 

1 200.3 PF#2 179750.00 937.70 952.73 947.17 953.18 0.001382 5.57 36217.73 3683.53 0.31 

I 
1 200.2 PF#1 179750.00 937.00 951.10 946.78 951.67 0.002027 6.37 35619.23 11857.69 0.37 

1 200.2 PF#2 179750.00 937.00 951.83 946.78 952.38 0.001732 6.15 34725.75 3629.oo I 0.35 

1 200.1 PF#1 179750.00 934.50 950.19 945.22 950.66 0.001730 5.74 37659.50 11254.10 0.32 

1 200.1 PF#2 179750.00 934.50 951. 11 945.22 951.53 0.001392 5.36 38392.25 3770.00 0.29 

1 200 PF# 1 179750.00 933.40 949.74 944.16 950.01 0.000864 4.29 44537.35 111 93.60 0.24 • 1 200 PF#2 179750.00 933.40 950.70 944.15 950.98 0.000792 4.23 42550.11 4100.00 0.23 

1 199.91 PF#1 179750.00 932.10 949.39 943.37 949.60 0.000668 3.83 50254.95 10846.61 0.22 

1 199.91 PF#2 179750.00 932.10 950.39 943.36 950.61 0.000573 3.75 48102.12 4530.00 0.20 

1 199.82 PF#1 179750.00 931.20 948.90 943.28 949.09 0.002007 3.30 51778.97 10752.57 0.19 

1 199.82 PF#2 179750.00 931.20 949.90 943.24 950.14 0.002185 3.68 47698.04 4780.00 0.20 

• 
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Post-Project Plan: Reach 3- Post-Project 3/5/2014 
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Post-Project. rep 

HEC-RAS ve rsion 4 . 1.0 Jan 2010 

X X 
X X 
X X 

u.s . Army corps of Engineers 
Hydrologic Engineering center 

609 second Street 
Davis, california 

~ xxxx xxxx XX 
X X X X X X 
X X X X X 

X 
X 

xxxxxxx xxxx X XXX xxxx ~ 
X X X X 
X X X X 
X X ~ 

PROJECT DATA 
Project Title: Pos t-Project 
Project File : Post-Pro]ect . prj 

X 
xxxx 

Run Date and Time : 3/ 5/2014 9:59: 21 AM 

Project in English units 

Project Description: 

X X 
X 
X 

City of Phoeni x ARS (AZTEC project NO AZE1005) 
salt River Effective model -

X 

Received from FEMA for LOMR case no . 08-09-1412P 
salt Ri ver Effective model -
Received from FEMA for LOMR case no . 
08-09-1294P 

X X 
X X 

X X X 

used the model obtained from LOMR 08-09-1412P which modified 

xxxx 
X 
X 
xxxx 

X 
X 

xxxxx 

sections 209.33 to 209 . 98 based on Transystems mapping and grading plans and 
Modified cross section 208 . 57, 208.67, 208 . 75 & 208.85 based on LOMR 
08-09-1294P to create the Duplicate Effective 
Model 

Pre-Project Model created from new mapping for the area between FEMA 
section Q and FEMA Section x. New mapping done by Kenney Aerial Mapping on 
September 24, 2010, 1"=40' mapping with a 1' contour . 
Revised cross sections 
207 .19 to 209.98 with new 
mapping 

Post-Project Model created based on the proposed Avenido Rio 
salado/ Broadway Road hori zontal and vertical alignment. 

s . smedley May 2013 

PLAN DATA 

Plan Title: Reach 3 - Post - Project 
Plan File : r: \ Phoenix\ Projects\ AZE1005-ARS_ProgramManagement\ Technical \ Drainage\ HEC-RAS\ Post-Project 
Model \ Post - Project.p01 

Geome t ry Title: salt Rive r Reach 3 - Post-Project 
Geometry File : 

r :\Phoenix\ Projects \ AZE1005-ARS_ProgramManagement\ Tech nical \ Drainage\ HEC-RAS\ Post- Project 
Model \ Post - Project.g02 

Flow Title : Reach 3 - Floodway 
Flow File . 

r: \ Phoenix\ Projects \ AZE1005-ARS_ProgramManagement\ Technical \ Drai nage\ HEC-RAS\ Post-Project 
Model \ Post-Project . f01 

Plan Summary Information: 
Number of: cross sections = 160 Multiple Openings 
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Post-Project. rep 
Culverts 
Bridges 

0 
6 

rnline structures 0 
Lateral Structures 0 

Computational Information 
water surface calculation tolerance = 
critical depth calculation tolerance = 
Maximum number of iterations 
Maximum difference tolerance 
Flow tolerance factor 

Computation Options 

0.01 
0.01 
20 
0.3 
0.001 

Critical depth computed only where necessary 
conveyance calculation Met hod: At breaks in n values only 
Friction slope Method : Avera9e conveyance 
computational Flow Regime: subcr1tical Flow 

Encroachment Data 
Equal conveyance = True 
Left offset 0 
Right offset 0 

River = 
RS 
214.14 
214 .04 
213 .95 
213 .85 
213 .75 
213.74 
213.66 
213. 57 
213.47 
213.38 
213.33 
213.26 
213.25 
213.21 
213.11 
213.03 
212.93 
212.84 
212.74 
212.68 
212 .67 
212.56 
212 .46 
212.37 
212 . 27 
212.18 
212.08 
211.99 
211.89 
211.79 
211 .71 
211.64 
211.54 
211.51 
211 .41 
211 . 31 
211.21 
211 .12 
211.02 
210.93 
210.83 
210.74 
210.64 
210.55 
210.46 
210.36 
210.26 
210.17 
210 .07 
209 .98 
209.88 
209 .79 
209.69 
209 . 60 
209.54 
209.53 

1 
Profile 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 

Reach = 1 
Method value1 value2 

119654.9720381.83 
119637 .8820371.77 
119586.5420331.73 
119618.3320320.92 
1 1964120297 .35 
119641.87 20296.6 
119687.5720253.56 
1 19484.520336 .66 
1 19243.320266.42 
1 19346.120447.85 
1 19328.920514 . 52 
119497.1820378.39 
119497.5520377 . 79 
1 19490 .3 20418.5 
119616.8820544.67 
1 1967220591.83 
119690 .7620489.75 
1 19711 .520347.25 
119690 .61 20367.2 
119501.07 20130.1 
119502.3320128 .84 
119731.0520252 . 14 
119743.34 20301 
119744 .0620320.69 
119715.2520330.35 
119706.8520334 .57 
119681.09 20270.9 
119699.7720249 . 64 
119685.7520250.74 
119649.87 20217.7 
119628 . 4320197.84 
1 19657.7 20219.8 
119603.6520129.64 
119615.1920137.39 
1 19638.120206 .06 
119531.2120356.09 
119528.7520521 .25 
119498.47 20610 
119487 . 12 21150 
119479.13 21575 
119450.42 21700 
119426.13 21800 
1 19388.6 21800 
119322 . 17 21110 
1 19377 21284 
119375.1721291.16 
119377.08 21331.8 
1 19354.621334.72 
1 19210 21225 
119316.5321256 . 06 
119516.3921299 . 85 
119444.0721299.89 
119492.43 21350 
119457.3121064.47 
119471.7520594.25 
119471.7520594.25 
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209.42 
209.33 
209.24 
209.14 
209.04 
208.95 
208.85 
208 . 75 
208 . 67 
208.57 
208 . 48 
208.39 
208 . 29 
208.19 
208 . 10 
207.99 
207 . 90 
207 . 80 
207 . 71 
207 . 62 
207.49 
207 . 48 
207.43 
207.34 
207.27 
207.16 
207.07 
206 . 97 
206 . 88 
206.79 
206.7 
206.6 
206 . 51 
206 . 41 
206.32 
206.22 
206.13 
206.03 
205.94 
205.84 
205 . 75 
205 . 62 
205.52 
205.43 
205.4 
205.34 
205.25 
205.15 
205.06 
204.97 
204 . 87 
204 . 78 
204.68 
204.61 
204 . 53 
204 . 42 
204.34 
204.25 
204.15 
204.05 
203.96 
203.86 
203 . 77 
203.67 
203 . 58 
203 . 48 
203 . 39 
203.29 
203.19 
203 .09 
202 .99 
202 .9 
202 .8 
202 . 69 
202 . 59 
202 . 48 
202 . 37 
202 . 29 
202.18 

PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 

Post - Project. rep 
119318.5620610.47 
119086 . 1920715.31 
119001.6620907.53 
1 1910021140.18 
119124 .0321356.72 
119173.8520972.83 
119206 . 0221155 .77 
119212 . 9820952 .96 
119317.6920938.72 
119382.5620731 . 12 
118501.9220691.24 
118468 . 9520724 . 42 
118561 . 8220909.13 
118679 . 18 21343.2 
118822 . 3721737.69 
119184.3621863 .07 
119103.9222135 .26 
119658.1621871.22 
119527.6521424.84 
119577 . 9221105.73 
119387 . 2821132.01 
119387 .2821132 .01 
119363 . 8620968.54 
119328.8820778 . 22 
119441.5520490 . 43 
119371 . 4620479 .77 
118857.5720748.18 
1 18850 20800 
118838 . 93 20800 
118806 . 0120895 . 15 
118784.84 21138 . 8 
118675 . 5821066 . 25 
118561 . 35 20622.1 
118494 . 7120685.21 
118476 . 9420854.87 
1 1843520977 . 29 
1 1837020914.89 
1 18320 20772.6 
1 18200 20767 
1 18100 20535.7 
1 18048 20450.3 
1 18216 20450. 1 
1 18591 . 6 20611.5 
1 18917.5 20770.4 
1 19020 20767.8 
1 1918020742.96 
1 19300 20782.3 
1 19385 20830 
1 19470 20905.3 
1 19445 20961.3 
1 19410 20952.2 
1 1921020830.43 
1 1896020546.37 
1 18880 20482.9 
1 18885 20495.9 
1 19025 . 420679.03 
1 1910020814.38 
1 1930020817 . 18 
1 1920021031.89 
118963.7821080.54 
118736 . 54 20787.3 
118542.4920734 . 27 
118232.4120743 . 68 
1 1813020697 . 43 
1 1802520701 . 39 
1 17932.620844.31 
1 17970 . 821036.47 
1 18065 . 621074 .86 
1 18262.120951 . 24 
1 1843020905 . 85 
1 18469 . 4 20926.9 
1 18455.620967 . 31 
1 18390 . 821011 . 58 
1 18377 . 821080 . 23 
1 18416.7 21190.4 
1 18360 21302.7 
1 1827021577.77 
1 18197.4 21803 
1 18139 . 721936 . 54 
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202 . 09 
201.99 
201.9 
201 . 81 
201.71 
201.62 
201.52 
201.43 
201.33 
201.24 
201.14 
201.05 
200 . 95 
200 . 86 
200.77 
200 . 67 
200 . 58 
200.49 
200.39 
200.3 
200 . 2 
200 .1 
200 
199 . 91 
199.82 

PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 

FLOW DATA 

Flow Title: Reach 3 - Floodway 

Post-Project. rep 
1 18212 . 921936.96 
1 18235.121861 . 56 
117992.63 21823.6 
117952 . 4821801.08 
118112 . 81 21528 . 5 
118235 . 69 21477 . 5 
118008.55 21391 . 4 
118053.86 21342 .1 
118074.35 21381.8 
118069.92 21570 
118040 . 42 21721 
117950.48 21849 
117952.91 21954 
1 18000 22032 
1 17828 . 8 21951 
1 17640 21649.3 
1 17510 21450 
1 17380 21171 
1 17300 21041 
1 17205 20896 
1 17115 20744 
1 17030 20800 
1 16950 21050 
1 16800 21330 
1 16870 21650 

Flow File : r : \ Phoeni x\Projects \ AZE1005-ARS_ProgramManagement\ Technical \ Drainage\ HEC - RAS\ Post-Project 
Model \ Post-Project . f01 

Flow Data (cfs) 

Ri ver 
1 
1 
1 
1 

Reach 
1 
1 
1 
1 

Boundary conditions 

River 

1 
1 

GEOMETRY DATA 

Reach 

1 
1 

RS 
214.14 
213.21 
205.4 
200.3 

Profile 

PF#1 
PF#2 

Geometry Title: salt River Reach 3 - Post-Project 

PF#1 
169000 
166000 
164000 
179750 

PF#2 
169000 
166000 
164000 
179750 

Upstream 

Normal s 0 .001 
Normal S = 0.001 

Downstream 

Known ws 948.9 
Known ws = 949.9 

Geometry File : r: \ Phoeni x\Projects\ AZE1005-ARS_ProgramManagement\ Technical \ Drainage\ HEC-RAS \ Post - Project 
Model \ Post-Project . g02 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 214 . 14 
Station Elevation Data 

Sta Elev Sta 
18555.4 1082 . 6 18577.7 
18707.4 1081.7 18729.5 
18859.7 1080.3 18935 . 6 
19062 . 9 1076.9 19063.3 
19188.3 1078.1 19249 . 7 
19327.5 1080.7 19358 . 6 
19554.8 1077. 5 19580 . 2 
19715.9 1051.7 19732 . 8 
20350 . 9 1065.9 20388 . 3 

RS: 214.14 

num= 96 
El ev Sta 

1082.5 18586.5 
1082 18771.6 

1078.9 19050.6 
1077 19067.8 

1079 . 4 19290 . 2 
1080.6 19391 . 6 
1077.3 19610.8 
1050.2 19750 . 7 
1077 . 5 20405 . 5 

Elev Sta Elev Sta Elev 
1082.5 18650.6 1082 18678 . 8 1082.1 
1082.1 18793 . 7 1081.8 18836 1080.9 
1077.2 19056.7 1077 . 2 19059 . 9 1077 .1 
1077 . 1 19071.9 1077.1 19078.2 1077.1 
1080 . 1 19298 . 1 1080.2 19313 . 1 1080 . 4 
1080.5 19412.8 1080 . 3 19520.8 1077.9 
1076.5 19651.9 1076 . 7 19697 . 7 1058 . 7 
1048.7 20032 . 7 1049 20292.3 1049 . 2 
1075.6 20406 1075.6 20439.7 1075 . 6 
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20637 . 3 1075 . 5 20899 . 6 
20962 1075.5 20980 

21168 . 7 1076.8 21222 
21390 . 6 1075 21428.8 
21505 . 4 1076 . 4 21551.9 
21766 . 3 1078 . 3 21792.4 
22101.6 1079.7 22156 . 1 

22235 1081.3 22238.1 
22269 . 9 1080 . 6 22272 . 4 
22501.3 1081.2 22591.2 
22710.3 1082.5 

Manning ' s n values 
sta n val sta 

18555 . 4 .04 19651 . 9 

Bank Sta: Left Right 
19651.9 20388 . 3 

Ineffective Flow num= 
Sta L Sta R Elev 

18555 . 4 19651 . 9 1082 
20388 . 3 22710.3 1082 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description : 214.04 
Station Elevation Data 

Sta 
19072.9 
19198.4 
19395.9 
19544.1 
19632 .1 
19718.8 
20298.5 
20667.2 
20864.2 
20951.8 
21130 .4 
21366 .4 
21586 . 9 
21711.2 

21971 
22217 . 2 
22357 . 9 
22428 . 8 
22667.1 
22747.1 

El ev Sta 
1079.7 19093.4 
1082 . 5 19239 . 2 
1078.4 19428.8 
1077.9 19555.9 
1075.8 19635.6 
1052. 3 19726 . 8 
1052.8 20376.6 
1076.1 20825 . 6 
1073 . 4 20909.3 

1077 20990. 8 
1077 . 3 21234.3 
1076.6 21461.4 
1076.6 21607 . 7 
1078.3 21774.8 
1079. 3 22001.7 
1078.1 22226.8 
1076 . 9 22384 . 7 
1077 . 9 22430 . 1 
1079.2 22667.7 

1084 

Manni ng's n val ues 
sta n val Sta 

19072 . 9 .04 19636 . 8 

Bank Sta: Left Right 
19636.8 20376.6 

Ineffective Fl ow num= 
Sta L Sta R Elev 

19072 . 9 19636 . 8 1083 
20376.6 22747 . 1 1083 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

Post-Project . rep 
1075 . 4 20920 . 6 
1075.4 20989.9 
1076 . 6 21326.8 

1075 21455.3 
1077.5 21591.8 
1078.4 21884.6 
1080 .1 22201. 4 
1081.3 22264. 5 
1080.4 22280.3 
1081.8 22602.9 

num= 3 
n val sta 

.035 20388.3 

1075.5 20941.8 
1075.4 21074 .1 
1076 . 2 21327 . 4 
1075 . 3 21502 .1 
1077 . 6 21726.3 
1078 . 9 22013 

1080 22204 . 6 
1081 22267 . 7 

1079.8 22341.9 
1082 22619.7 

n val 
.04 

Lengths: Left channel 
475 510 . 51 

Right 
570 

2 
Permanent 

F 
F 

RS: 214.04 

num= 96 
Elev Sta 

1080.3 19132.2 
1081 19288 .1 
1078 19449 . 6 

1077.7 19588.8 
1075 .8 19636 . 8 
1051.2 19735 .4 
1076.5 20387 . 2 
1075.6 20839 . 5 
1072.6 20914 . 5 
1076.9 20996 . 8 
1076.9 21246 . 3 
1076 . 5 21539.2 
1076.8 21639 . 2 
1078.5 21799.9 
1079.3 22020 . 7 

1078 22231.1 
1077 . 9 22394.1 
1077 . 9 22450 . 6 
1079.3 22717 . 7 

num= 3 
n val sta 

.035 20376.6 

Elev Sta 
1080 . 8 19189.9 
1081.2 19324.4 
1077 . 2 19490. 6 
1076.5 19610.7 
1075 . 4 19702.8 
1048.8 20175 . 7 
1075 . 5 20390.3 
1075.5 20839 . 8 
1072. 6 20915. 6 
1076 . 9 21016.8 
1076 . 9 21256.8 
1076.3 21557.9 
1077.1 21662.1 
1079 . 2 21800 . 4 
1079.3 22177 . 7 

1078 22238 . 5 
1078 . 2 22399.6 
1078 . 2 22542 . 8 
1081.1 22725.6 

n val 
. 04 

Lengths: Left Channel 
495 493 . 12 

Ri ght 
480 

2 
Permanent 

F 
F 

RS : 213 . 95 

1075 .4 20947 . 4 
1075.4 21119 . 6 
1076.2 21342 . 2 
1076.4 21502 . 4 
1078 . 4 21759.2 
1079 . 1 22034 . 3 
1079 . 9 22217 . 3 
1080 . 9 22269 . 4 
1080.2 22431 

1083 22686 . 6 

coeff contr. 
.1 

Elev Sta 
1082 . 5 19193.8 
1080 . 7 19371. 7 
1077 . 5 19513.1 
1075 . 7 19613 . 2 

1053 19711 . 2 
1049 20286 . 6 

1075 . 2 20574 . 2 
1075.5 20855 . 8 
1072 . 9 20928.6 
1077 . 3 21040 . 9 
1076 . 2 21294 . 9 
1076 . 3 21565 . 1 
1077 . 5 21690 . 5 
1079.3 21942.9 
1078 . 3 22203.1 

1078 22248 
1078.1 22400 . 9 
1078.3 22554 
1081.1 22727.3 

coeff Contr . 
. 1 

Description: 213.95 - FEMA Section AG 
Station El evation Data num= 96 

Sta Elev sta Elev Sta Elev Sta Elev Sta 
19012 .2 1082. 3 19071.8 1081.2 19072 .8 1081.2 19073.5 1081 . 2 19172.6 
19176.1 1079 . 9 19177 1079 . 9 19191 . 6 1079.8 19233.8 1079 .1 19245 . 6 
19283.7 1079 . 1 19366 1078.5 19459 . 9 1077.8 19508.7 1075 . 2 19510 
19510 .4 1075 . 2 19511 . 8 1075.3 19534.7 1076 . 7 19583 . 1 1074 . 4 19622.2 
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1075. 5 
1075 . 7 

1075 
1076 . 2 
1078 . 5 
1079 . 5 
1080 . 5 
1080 . 7 
1080 . 6 
1082.9 

Expan . 
. 3 

El ev 
1082 . 6 
1079.1 
1077 . 7 
1075 . 7 
1052.5 

1049 
1076 
1073 
1077 

1077 . 5 
1076 . 5 
1076 . 3 
1078.1 
1079 . 4 
1078 . 1 
1077 . 8 
1078 . 1 
1078.5 
1081 . 2 

Expan . 
.3 

El ev 
1080 

1079 . 2 
1075 . 1 
1071. 5 



19627 . 4 
20255.4 
20403 . 2 
20775. 5 
20853.7 
20949 . 7 
21108.8 
21203 . 1 
21377.7 

21528 
21542 . 9 
21743.3 
21760.3 
21791.6 
22000.8 
22391.3 

1072.4 19631.4 
1049. 3 20277.7 
1074.5 20653 . 5 
1075 . 1 20784 . 4 
1075.1 20870 
1076.5 20960.6 
1079 . 4 21171.4 
1076.6 21232.6 
1076.7 21386.9 
1077 . 6 21534 
1077 . 8 21554 . 1 
1075 . 1 21752 
1079.1 21763 . 3 
1079.5 21806 . 1 
1079 . 8 22342 
1078 . 7 

Manning ' s n values 
sta n va l sta 

19012 . 2 . 04 19534 . 7 

Bank St a: Left Rig ht 
19534 . 7 20337.1 

I neffective Fl ow nu m= 
Sta L Sta R Elev 

19012 . 2 19534 . 7 1082 . 3 
20337 . 1 22391.3 1082 . 3 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 213 . 85 
statio n El evati on Data 

Sta El ev Sta 
17827.8 1078 . 7 17849 . 3 
18117.7 1077.6 18209 
18415.4 1078 . 8 18437.5 
18548.9 1077.6 18753.1 
19257 . 5 1075 . 3 19264 . 9 
19342 . 5 1063 . 1 19360.7 
19453.2 1068 . 8 19469.5 
19507 . 8 1067 . 3 19547 . 4 
19700 . 1 1067.8 19706.3 
19770 . 4 1067 . 6 19785 . 4 
20083 . 9 1048.2 20249 . 9 

20586 1074.1 20640.3 
20852.3 1073 . 7 20870.3 
21125 . 5 1075 21144 . 4 
21230.8 1075.4 21246 . 8 
21272 . 5 1076.3 21337 . 9 
21503.7 1077 . 1 21545 . 5 
21671.9 1077. 5 21707 . 6 
21773 . 6 1077.4 21774.6 
21970.5 1078 . 8 

Manning's n val ues 
Sta n val Sta 

17827.8 . 04 19785.4 

Bank Sta: Left Ri ght 
19785.4 20328.7 

Ineffect i ve Flow nu m= 
Sta L Sta R Elev 

17827.819618 . 33 1078 
20328 . 7 21970.5 1078 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 213. 75 
Station El evation Data 

1072 . 9 19699. 3 
1056.5 20337 . 1 
1075 . 3 20691. 9 
1073 . 9 20808 . 5 
1074 . 8 20875 
1076 . 8 20964.2 
1079 . 5 21176 . 1 
1076.3 21271. 1 
1076.7 21400.8 
1077 . 9 21534 . 2 
1077 . 4 21695.2 
1076 . 3 21753.2 
1079 . 6 21764 . 1 
1079.6 21832.6 
1078 . 4 22351.4 

num= 3 
n val sta 

.035 20337 . 1 

Post-Project . rep 
1056 . 7 19729 1049.4 19783.8 
1075.9 20360 . 3 1074 . 9 20361 . 6 
1075.3 20740 1075.5 20772 
1074 . 1 20840 . 9 1074.4 20844 . 2 
1074 . 6 20914.9 1075.6 20922 . 3 
1076 . 9 20966 . 3 1078 . 4 20973 
1079.5 21183 1079 . 7 21200 . 9 

1076 21272.6 1076 21274 . 1 
1076.7 21470 . 9 1077 . 6 21502 . 4 
1077 . 9 21537 1078 21542.7 
1077 . 7 21731 . 7 1077 . 2 21736.1 
1076 . 5 21753.7 1076 . 6 21759 . 1 
1079 . 5 21772.7 1079 . 3 21784 . 7 
1079.8 21918.1 1079 . 8 21918 . 4 
1078.4 22362.3 1078.4 22373.8 

n val 
.04 

Lengths : Left Chan nel 
500 504.25 

Rig ht 
500 

coeff Contr . 
.1 

2 
Pe rmanent 

F 
F 

RS : 213 . 85 

nu m= 96 
Elev sta 

1078 . 5 17962.5 
1077 . 4 18245.6 
1078 . 2 18449 
1077.6 18798 . 9 
1075 .1 19293 . 5 
1068 . 8 19366.6 
1068.4 19505 
1067 . 3 19584.5 

1067 19707 . 5 
1067 . 6 19789 . 2 
1048.3 20313.2 
1074 . 2 20781. 1 
1073.9 20934 . 9 
1074.8 21152 . 1 
1077 . 2 21248.3 
1076 . 3 21381.5 
1077 . 1 21557 . 5 
1077 . 4 21723.9 
1077 . 4 21801.1 

num= 3 
n val Sta 

. 035 20328 . 7 

El ev Sta 
1078 17983.6 

1077 . 6 18313 . 2 
1078 . 3 18463.7 
1077 . 6 18834.2 
1075.6 19308 
1068 . 9 19391 
1067 . 4 19506.5 
1067.6 19698 . 5 
1066.9 19732.9 
1066.5 19853.9 
1069.1 20328.7 
1074 . 5 20824.2 
1073.8 20979 . 5 
1075 . 1 21185.5 
1077 . 3 21269 
1076.2 21384 . 6 
1077 . 1 21587 
1077.4 21767 . 4 
1079 . 6 21831.2 

n val 
.04 

Le ngths: Left channel 
521 520 . 04 

Rig ht 
541 

2 
Permanent 

F 
F 

RS : 213 . 75 

num= 28 
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El ev Sta 
1077 . 8 18087.6 
1077.9 18389.3 
1078 . 2 18513 . 6 
1077 . 6 18917 . 4 
1069.8 19333 . 3 
1069 . 1 19423.4 
1067.3 19507.3 

1068 19698.6 
1066.7 19742 . 3 
1048 . 1 19906 . 4 
1074 . 2 20334 . 9 
1074 . 1 20842 
1074 . 4 21111.7 
1076.2 21224 . 6 
1076 . 4 21270 . 4 
1076.3 21498.8 
1077 . 2 21625 . 9 
1077.3 21770.2 
1078 . 8 21907.4 

coeff co ntr . 
.1 

1049.5 
1074.8 
1075 . 4 
1074.5 
1075 . 7 
1080 . 1 
1076.8 

1076 
1077 . 7 
1077 . 4 
1076.3 
1078.6 
1079.3 
1080.2 
1078 . 7 

Expan. 
. 3 

Elev 
1077 . 7 
1078 . 8 
1077 . 6 

1077 
1060. 1 
1069 . 4 
1067 . 3 

1068 
1067 

1048.1 
1074 . 2 
1073 . 7 
1075.1 
1075.6 
1076.3 
1077 . 1 
1077 . 3 
1077 . 3 
1079 . 1 

Expan. 
. 3 



• 

• 

Post-Project. rep 
Sta Elev sta 

19470 
Elev Sta Elev Sta Elev Sta Elev 

18435 1076 1076 19600 1080 19633.4 1080 . 84 19633.5 1074 . 13 
19633.6 1073 . 5 
19834.5 1047 . 15 

20039 1044.6 
20302 1073.8 
20490 1076 

19636 . 5 
19899 
20104 
20305 
20925 

1073.5 19709 1048.55 19764 1047 19769.5 1047 
1046.6 19904 1046.6 19959 1047 20034 1044.61 

1045 20169 1045.5 20174 1045 . 5 20240 . 5 1049.35 
1073 . 8 20305.1 1074.8 20305 . 2 1081 . 5 20340 1080 

1075 21465 1076 

Manning's n values 
sta n val sta 

18435 . 037 19633 . 5 

num= 3 
n val Sta 

.032 20305 . 1 
n val 

.037 

Bank Sta: Left Right 
19633.5 20305 . 1 

Lengths : Left channel 
125 116 . 36 

Ineffective Flow num= 
Sta L Sta R Elev 
18435 19633.5 1074 . 13 

20305 . 1 21465 1074 . 8 

BRIDGE 

RIVER: 1 
REACH : 1 

INPUT 

2 
Permanent 

F 
F 

RS: 213.745 

Description: 7th Street Bridge 
Distance from Upstream xs = .1 
Deck/ Roadway width = 115.36 
weir coefficient 2.6 
upstream Deck/ Roadway coordinates 

num= 8 
sta Hi cord Lo cord 

19633.4 1080.84 1074 . 13 
19899 1085 . 96 1079.23 
20305 1081 . 53 1074 . 82 

sta Hi cord Lo cord 
19633 . 5 1080 . 84 1074.13 

20039 1085 . 95 1079.2 
20305.2 1081.5 1074.82 

upstream Bridge cross section Data 
Station Elevation Data num= 28 

Sta Elev Sta Elev Sta 
19600 
19709 
19904 
20169 

18435 1076 19470 1076 
19633.6 1073.5 19636.5 1073 . 5 
19834.5 1047.15 19899 1046.6 

20039 1044 . 6 20104 1045 
20302 1073.8 20305 1073.8 
20490 1076 20925 1075 

20305.1 
21465 

Manning's n values 
sta n val sta 

18435 .037 19633.5 

Bank Sta: Left Right 
19633.5 20305.1 

Ineffective Flow num= 
Sta L Sta R Elev 
18435 19633.5 1074.13 

20305.1 21465 1074.8 

Downstream Deck/ Roadway 
num= 8 
Sta Hi cord Lo cord 

19633.4 1080 . 84 1074 . 13 
19899 1085 . 96 1079.23 
20305 1081.53 1074.82 

num= 3 
n val sta 

.032 20305.1 

coeff cont r . 
. 1 

2 
Permanent 

F 
F 

coordinates 

Sta Hi Cord 
19633 . 5 1080.84 

20039 1085.95 
20305.2 1081.5 

Downstream Bridge cross section Data 
Station Elevation Data num= 28 

Sta Elev Sta Elev Sta 
18435 1076 19470 1076 19600 

19633 . 6 1073.5 19636.5 1073 . 5 19709 
19834.5 1047 . 15 19899 1046.6 19904 

20039 1044.6 20104 1045 20169 
20302 1073.8 20305 1073.8 20305 . 1 
20490 1076 20925 1075 21465 

Manning's n values num= 3 
Sta n val Sta n val Sta 

18435 . 037 19633 . 5 .032 20305.1 

Elev 
1080 

1048.55 
1046.6 
1045.5 
1074.8 

1076 

n val 
.037 

Expan . 
. 3 

Lo cord 
1074.13 

1079.2 
1074.82 

Elev 
1080 

1048.55 
1046.6 
1045.5 
1074.8 

1076 

n val 
. 037 

Right 
120 

Coeff contr. 
.1 

Sta Hi Cord LO Cord 
19764 1084.56 1077 . 81 
20174 1084.45 1077 . 7 

Expan . 
. 3 

Sta Elev sta El ev 
19633.4 1080.84 19633 . 5 1074.13 

19764 1047 19769.5 1047 
19959 1047 20034 1044.61 
20174 1045.5 20240.5 1049.35 

20305 . 2 1081.5 20340 1080 

sta Hi cord Lo cord 
19764 1084 . 56 1077 . 81 
20174 1084 . 45 1077.7 

Sta Elev Sta 
19633 . 4 1080.84 19633.5 

19764 1047 19769 . 5 
19959 1047 20034 
20174 1045.5 20240.5 

20305.2 1081.5 20340 
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El ev 
1074 . 13 

1047 
1044.61 
1049 . 35 

1080 



Bank sta: Left Right 
19633.5 20305.1 

coeff contr. 
.1 

Ineffective Flow num= 2 
Sta L Sta R Elev 
18435 19633.5 1074 . 13 

20305.1 21465 1074.8 

Permanent 
F 
F 

Upstream Embankment side slope 
Downstream Embankment side slope 
Maximum allowable submergence for weir 
Elevation at which weir flow begins 
Energy head used in spillway design 
Spillway height used in design 
weir crest shape 

Number of Piers 4 

Pier Data 
Pier Station 
upstream 

Upstream= 19766.5 

width 
5 

Downstream 
Width 

5 

num= 2 
Elev width Elev 
1047 5 1077 . 88 

num= 2 
Elev width Elev 
1047 5 1077.88 

Pier Data 
Pier Station 
upstream 

Upstream= 19901.5 
num= 2 

Width 
5 

Downstream 
Width 

5 

Elev Width 
1046.6 5 

num= 
Elev 

1046.6 
width 

5 

Elev 
1079.2 
2 

Elev 
1079.2 

Pier Data 
Pier Station 
Upstream 

upstream= 20036 . 5 

Width 
5 

Downstream 
Width 

5 

num= 2 
Elev width 

1044.6 5 
num= 

Elev 
1044.6 

width 
5 

Elev 
1079.2 
2 

Elev 
1079.2 

Post-Project. rep 
Expan. 

.3 

flow . 95 

horiz. to 1 . 0 vertical 
horiz. to 1 . 0 vertical 

Broad crested 

Downstream= 19766.5 

Downstream= 19901.5 

Downstream= 20036.5 

Pier Data 
Pier Station 
upstream 

upstream= 20171 . 5 Downstream= 20171 . 5 

width 
5 

Downstream 
Width 

5 

num= 2 
Elev width 

1045.5 5 
num= 

Elev 
1045.5 

Width 
5 

Elev 
1077 . 7 
2 

Elev 
1077.7 

Number of Bridge coefficient Sets 

Low Flow Methods and Data 

1 

Energy 
Momentum 
Yarnell 

selected Low Flow Methods 

High Flow Method 
Energy only 

Additional Bridge Parameters 

cd 1.2 
KVal 1.05 

Highest Energy Answer 

Add Friction component to Momentum 
Add weight component to Momentum 
class B f low critical depth computations use critical depth 

inside the bridge at the upstream end 
criteria to check for pressure flow = upstream energy grade line 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 213.74 

RS: 213.74 
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• Post-Project orep 
station Elevation Data num= 28 

sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
18435 1076 19470 1076 19600 1080 1963304 1080084 1963305 1074 013 

1963306 1073 05 1963605 107305 19709 1048 0 55 19764 1047 19769 05 1047 
1983405 1047 015 19899 104606 19904 104606 19959 1047 20034 1044061 

20039 104406 20104 1045 20169 104505 20174 1045 05 20240 05 1049035 
20302 1073 08 20305 1073 08 2030501 1074 o8 2030502 108105 20340 1080 
20490 1076 20925 1075 21465 1076 

Manning's n values num= 3 
sta n val sta n val Sta n val 

18435 0037 1963305 0032 2030501 0037 

Bank Sta: Left Right Lengths: Left Channel Right coeff contr 0 Expano 
1963305 20305 01 391 373047 361 01 03 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 
18435 19633 05 1074013 F 

2030501 21465 107408 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 213 o 66 

INPUT 
Description : 213066 
Station Elevation Data num= 96 

Sta Elev Sta Elev sta Elev Sta Elev sta Elev 
1702607 107604 17035 09 107604 17047 1076 04 1705703 1076 05 17212 03 1077 0 3 
17306 05 1077 0 8 17311 0 3 1077 0 7 1732502 1077 0 3 17326 02 1077 0 3 17343 o4 1077 0 3 
1744209 107607 17474 05 107606 17571 1076 17573 06 1076 1759506 1076 01 

17610 107601 17705 01 1075 17741.5 107501 1794708 1075 04 17953 01 107505 
18038 08 107504 1818508 1075 06 18234 04 1076 01 1830009 1076 04 18318 08 107605 

18414 107505 18414 06 107505 1841501 1075 05 1841507 107505 1844806 1075 08 
1845501 1075 04 1847205 1073 03 1852709 1073 03 18683 1073 18718 07 1073 
1883201 1073 03 1887308 1073 02 1887804 1072 0 9 18881.8 1072 0 9 18892 0 6 1074 02 • 1890103 107502 19033 01 1075 02 1913106 107409 1914009 1074 08 1915701 1074 08 
1923501 1073 0 7 19291.4 107304 19291.9 107304 1929202 1073 0 4 19391.8 1069 09 
1941805 1069 07 1944204 1069o3 19496 09 1070 1953206 1070 06 19537 06 1070 02 

19543 107006 1957203 10710 8 1960503 1068 07 1961601 1068 0 2 19621.3 1069 08 
1963302 107303 1966301 107307 1967502 1073 06 19689 07 1068 05 1974808 1047 06 
1975004 104706 2001007 104707 2019409 1047 09 20235 1062 05 2026003 1071.7 
20270 02 1073 07 2028803 1076 06 20297 07 1078 03 2038702 1078 05 2041603 107805 
2045701 1078 0 5 20464 0 9 107601 2046904 1075 03 20825 05 1074 04 20828 05 107404 
2082808 107404 20830 o9 107404 20837 02 107409 20839 02 1074 09 2087003 1074 09 
20871.4 1074 09 2087206 1074 o6 20872 08 1074 07 20900 08 107 4 01 20901. 5 1074 
20908 04 1073 09 2091204 107309 20915 04 1074 20927 1075 01 20951.2 1077 0 5 
2099904 1077 0 6 

Manning's n values num= 3 
sta n val Sta n val Sta n val 

17026 07 0037 19675 02 0032 20297 07 0037 

Bank Sta: Left Right Lengths: Left channel Right coeff contr 0 Expano 
19675 02 20297 07 490 491.08 495 01 03 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

17026 07 19675 02 107805 F 
20297 07 2099904 107805 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 213 0 57 

INPUT 
Desc ri pti on: 213057 - FEMA Section AF 
Station Elevation Data num= 96 

Sta El ev sta Elev sta Elev sta El ev Sta Elev 
17508 01 107508 1766907 1076 17677 0 2 1076 17679 04 1076 17681 09 1075 09 
17685 03 107509 17879 01 1077 0 7 1788306 1077 0 7 178910 2 1077 0 7 1789907 1077 0 7 
1790702 1077 0 7 18293 0 4 1077 01 18302 02 1077 01 18305 0 6 1077 02 18335 1077 0 2 
18409 04 107608 1848201 1076 18487 01 1075 03 18493 02 1074 06 1849609 107406 

18674 107302 18717 1073 18743 05 1072 08 18755 04 1072 0 8 18802 1072 0 6 

• 1883206 107206 18934 04 1072 0 7 18941 0 7 1072 07 18977 1069 1897903 106807 
1897907 1068 0 7 18981.1 1068 06 1903208 1069 07 19078 03 1069 03 1912305 1069 
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Post-Project . rep 
19190 . 3 1068. 3 19211.6 1068.4 19212.3 1068.4 19245 1068 . 5 19287.9 1069 
19318.4 1068 . 9 19384.7 1069.1 19398 . 3 1068.6 19484.5 1068.5 19514.1 1067 . 2 
19542.6 1063 . 6 19548 1062 . 9 19575 1062.8 19586.3 1062 . 5 19595.5 1063.8 
19603 . 2 1064 . 4 19612 . 3 1065 . 2 19617 . 4 1064 . 5 19668.9 1061 .9 19672 . 3 1061.7 
19674 . 3 1061 . 7 19711 . 7 1060 . 1 19720 1057 . 4 19743.1 1047 . 9 20035 . 4 1047 
20123.9 1046.7 20135.8 1048 . 3 20147 . 5 1050 . 1 20202.7 1051.3 20261. 3 1052 . 3 
20286 . 6 1053 20301.2 1052.6 20302 . 5 1052 . 5 20345.5 1073.5 20347.7 1074.6 
20347.8 1074.6 20348.2 1074 . 6 20373 . 8 1075 . 7 20384 . 8 1075.5 20390 . 6 1075.6 
20426.7 1075 .7 20435 . 9 1075.7 20452 . 6 107 5 . 3 20481. 8 1075 . 4 20485 . 6 1075 . 2 
20501.3 1076 . 7 20634 1076 20804.5 1073 . 3 20853.6 1072 . 8 20858.1 1072.8 
20865 . 8 1073 . 1 20870.9 1073 20902 . 9 1071. 5 20922 . 6 1075 . 2 20923 . 6 1075.4 
20925 . 3 1075.3 20936.8 1075 . 1 20950 . 5 1074.7 21085.5 1074 . 8 21211 . 9 1075 . 1 
21311 . 2 1074 . 8 

Manning ' s n values num= 3 
Sta n val Sta n val Sta n val 

17508 . 1 . 037 19484 . 5 . 032 20373 . 8 .037 

Bank sta: Left Rig ht Lengt hs: Left Channel Right coeff Contr. Expan. 
19484.5 20373.8 650 500 . 37 390 . 1 .3 

I neffective Flow nu m= 2 
Sta L Sta R El ev Permanent 

17508.1 19484 . 5 1077 . 7 F 
20373.8 21311.2 1077.7 F 

CROSS SECTION 

RIVER: 1 
REACH : 1 RS: 213 . 47 

INPUT 
Description: 213 . 47 
Station Elevation Data num= 96 

sta El ev sta Elev Sta Elev sta Elev Sta Elev 
17897 1072 . 3 17950.9 1072 . 3 17955 . 5 1073 . 1 17972 . 5 1074 . 8 18140.3 1074.1 

18179 .1 1074 . 1 18193 . 1 1074 18207 . 9 1073 . 9 18257.4 1074 18402.2 1073.7 
18450 . 1 1073.2 18519.9 1072 . 6 18592.3 1071.7 18600.6 1071.6 18625 . 8 1071. 9 
18741.5 1071.7 18784.9 1071.7 18805.1 1070 . 7 18823.4 1069 . 4 18880 . 6 1067 
18888.4 1066.7 18938 . 9 1066 . 6 18942.7 1066.6 18948.4 1066 . 6 18970 . 5 1067 . 2 

19008 1068 . 2 19008 . 9 1068.2 19041.7 1068 . 5 19057.6 1068 . 6 19057.8 1068 . 6 
19058.1 1068 . 6 19060 . 2 1068 . 6 19154 . 7 1068.1 19202 . 4 1067 . 9 19243 . 3 1067 

19289 1066 19306.6 1065.6 19313 . 9 1065.3 19357 . 8 1064 . 8 19392 . 5 1064 . 4 
19420.7 1063 . 8 19432.7 1063.5 19483 . 4 1062 19493 . 9 1061 . 7 19499.6 1061 . 8 
19534 . 7 1062 . 6 19536 . 4 1062 . 5 19585 . 4 1061.2 19586 . 6 1061.2 19587.5 1061 . 2 
19588.9 1061 . 1 19593.6 1060 . 6 19689 . 9 1051 . 5 19699.6 1050 . 5 19735.3 1047 
19807.1 1046 . 8 19827 . 4 1046 . 8 19970 . 4 1046.6 19993.9 1046 . 3 20037 . 8 1046 . 2 
20146 . 5 1045.8 20205 . 3 1048.7 20214 . 8 1049 . 3 20219 . 4 1049 20220. 8 1048.9 
20255 . 2 1063.1 20274 . 2 1072.4 20283 . 3 1072 . 6 20341.6 1072 . 5 20362 . 6 1072 . 6 
20428 . 7 1074.9 20446.8 1074.9 20469 . 6 1074 . 9 20474.3 1074 . 9 20476 . 7 1075 
20483 . 2 1074.9 20484.1 1074 . 9 20486 . 3 1074 . 9 20488 . 6 1074.7 20489 . 3 1074 . 7 
20515 . 7 1073.2 20526.3 1073 . 3 20537.5 1073.5 20540.5 1073.4 20545 1073.8 
20567.4 1075.2 20569.1 1075.4 20578 . 4 1075 20619 . 2 1074.5 20621.6 1074 . 4 
20649 . 8 1074 20700 . 8 1074 20735.1 1074.2 20751.5 1074 . 5 20765 .2 1074.8 
20783 . 9 1075.1 

Man ni ng's n values num= 3 
Sta n val Sta n val sta n val 

17897 .037 19243 . 3 .032 20274.2 .037 

Ba nk St a : Left Rig ht Lengths: Left channe l Rig ht coeff Contr. Expan . 
19243.3 20274 . 2 500 493.66 485 . 1 . 3 

I neffective Flow num= 2 
Sta L Sta R Elev Permanent 
17897 19243 . 3 1075 . 4 F 

20274 . 2 20783 . 9 1075 . 4 F 

CROSS SECTION 

RIVER : 1 
REACH: 1 RS: 213.38 

I NPUT 
Description : 213. 38 
Statio n Elevation Data num= 96 

sta Elev Sta El ev Sta Elev Sta Elev Sta El ev 
17634.6 1070 . 7 17652 . 1 1070.7 17729. 5 1071. 2 17747.9 1072 . 2 17763.8 1073.1 
17893.9 1073 . 4 17976 . 4 1073 . 1 18006.5 1072 . 7 18006 . 7 1072 . 7 18008 1072.7 
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• Post-Project. rep 
18197.8 1072 . 8 18341.3 1071. 5 18390 . 9 1071. 3 18419.4 1070.9 18420.4 1070 . 9 
18423.8 1070.9 18431 1071 18656.8 1070.5 18735 1070.6 18756.6 1070 . 9 
18796.6 1071.118974 . 7 1070.8 19012.6 1070.8 19073.3 1070 . 8 19129.4 1069 . 7 
19192 . 7 1068.9 19195.5 1068.8 19196.5 1068.5 19204.6 1068.3 19213.9 1068.2 
19225.5 1067 . 5 19242.1 1066.8 19303.8 1064.4 19303.9 1064 . 4 19304.2 1064 . 4 
19346.1 1064.6 19365 . 3 1061.2 19365. 5 1061. 2 19401. 7 1061 19405 . 7 1060.8 
19411.2 1060.6 19452.9 1058.9 19499.7 1059 . 7 19523 . 7 1060 . 4 19526.3 1060.4 
19530.8 1060.5 19534 . 1 1060.4 19575.5 1058.6 19625.5 1054.4 19648 . 5 1052 . 9 
19678 . 5 1053.7 19684 . 4 1053 . 8 19732 . 6 1049.4 19735 .1 1049.2 19761.4 1050.8 
19767 . 8 1050. 7 19771.9 1050.2 19796 . 5 1046.2 19864 . 4 1045 . 8 20277.6 1045 . 7 
20311.6 1045.6 20311.7 1045.4 20329.1 1049.4 20361.7 1051.6 20363 . 3 1052.8 
20364 . 3 1052 . 8 20374 1053. 5 20405.3 1054.8 20417 1056.5 20434 . 2 1065 

20473 1075 . 2 20473 . 5 1075 . 2 20515.6 1074 . 3 20532 1073 . 2 20533.3 1073 
20535.9 1073 20539.6 1072.9 20569 . 9 1072.5 20578 1072 .1 20607 . 5 1072.2 
20652.6 1074 20655.9 1074 .1 20722 . 7 1075.3 20793.4 1076 20804.4 1076 . 4 
20831.2 1076.4 20834 1075.7 20842 . 3 1072.9 20845.3 1072 .1 20848 . 9 1072 . 1 
20860.3 1072.3 20875 . 9 1072 . 3 20895 . 1 1072 . 4 20963.7 1072 . 4 20982. 3 1071.9 
20996.7 1072 . 4 

Manning's n values num= 3 
Sta n val sta n val Sta n val 

17634.6 .037 19346 . 1 .032 20473 .037 

Bank sta: Left Right Lengths: Left channel Right coeff contr . Expan . 
19346.1 20473 210 290.06 395 .1 . 3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

17634.6 19346 . 1 1076.4 F 
20473 20996.7 1076 . 4 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS : 213 . 33 

INPUT 

• Description: 213.33 
Station Elevation Data num= 96 

Sta Elev sta Elev Sta Elev Sta Elev sta Elev 
17662.6 1072.6 17668 1072.6 17677 1072.6 17679.2 1072 . 7 17685 . 5 1072 . 7 
17890.3 1072 17891. 3 1072 17919 . 8 1071.9 18055.2 1071.9 18114.9 1071.9 
18241.8 1071.2 18279 . 3 1070 . 9 18302.9 1070 . 9 18305 . 8 1070.8 18316 . 6 1070.7 
18337 . 3 1070.5 18464 . 8 1070.6 18565.2 1070.8 18644.2 1071 18654.1 1071 
18680 . 7 1070.7 18888.5 1070 18954.5 1069.6 19002.1 1069. 7 19091 . 3 1069 
19104.2 1069 19104.4 1069 19107.7 1069 19109.5 1068 . 5 19112. 3 1067 . 7 
19112.4 1067.7 19123.4 1067. 3 19136 .1 1067 . 1 19144.4 1069 .1 19147.5 1069.9 
19163.9 1070.3 19173 . 4 1070 . 7 19184.4 1069.5 19203.3 1068.1 19209.7 1067.1 
19222.7 1066 19244 . 2 1064.1 19272.3 1063 19328.9 1063.5 19336.9 1063.4 
19344.3 1063 . 4 19367.2 1062.3 19389 1062 19396 . 3 1061.9 19416.7 1061 . 3 
19418.1 1060.9 19453.8 1059 . 7 19472.5 1059 . 2 19476.7 1057.5 19530.4 1058.7 
19538.8 1058 . 7 19541 1058.6 19590 1056.9 19629.4 1054.2 19644.5 1053.7 
19671 . 3 1051.4 19710.3 1047.2 19715.9 1046.8 19755.6 1046 . 4 19757.3 1046.3 
19759 . 3 1046.3 19761.3 1046 . 3 19780. 3 1046.2 20358.7 1045 . 4 20444.8 1048 . 7 
20449.3 1048.9 20508 1066.2 20514 . 9 1068.7 20553 . 2 1069 . 1 20640.2 1069.7 
20662 . 5 1069 . 4 20704 1068 .4 20729 . 7 1068.7 20782 . 7 1069.1 20784 . 7 1069.2 
20789.1 1069. 5 20821. 1 1071.4 20854.7 1073 20856.9 1073 . 1 20859 .1 1073.1 

20896 1072.7 20902 . 1 1072.7 20919.8 1072.5 20932.4 1072 . 6 20967.3 1072.5 
21012. 3 1072.8 21051. 5 1073 21059.7 1073 21066 1073.1 21092.4 1073 
21244.4 1073.1 

Manning's n values num= 3 
sta n val Sta n val Sta n val 

17662.6 .037 19328.9 .032 20514.9 .037 

Bank Sta: Left Right Lengths: Left channel Right coeff contr . Expan. 
19328 . 9 20514.9 266 316.41 426 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

17662.6 19328.9 1073.1 F 
20640 . 2 21244.4 1073.1 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS : 213 . 26 

• INPUT 
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Description: 213.26 
Post -Project . rep 

Station Elevation Data num= 45 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

17300 1071.7 17670 1072 17850 1073 . 6 18250 1075 . 5 19180 1078.2 
19488 . 1 1078.1 19488 . 2 1072 . 97 19495 . 2 1069.2 19517.2 1057.5 19564.2 1055.45 
19584.2 1051.3 19586.9 1051 19589.4 1051 19638 . 2 1048 .1 19686 . 9 1047 . 3 
19689.4 1047 . 3 19704.2 1047 .2 19743.2 1042 . 2 19786.9 1042 . 15 19789.4 1042 .2 
19838.2 1042 .8 19871.7 1042.9 19886.9 1043 .8 5 19889.4 1043 . 8 19938.2 1044 . 1 
19986 . 9 1042.7 19989 . 4 1042.7 20038.2 1042.3 20086.9 1042 . 85 20089.4 1042.8 
20121.7 1043 .3 20171.2 1041 .05 20188.2 1040 . 9 20189.4 1040.9 20223 . 2 1040 .4 
20248.7 1042.2 20286.9 1043 .4 20289.4 1043 .4 20307.7 1044 . 35 20382.7 1069.6 
20387.9 1070 . 4 20387.9 1072 . 9 20388 1078.19 20790 1078.3 21330 1075 . 5 

Manning's n values num= 3 
Sta n val Sta n val sta n val 

17300 .037 19488 .2 .032 20387.9 .037 

Bank Sta: Left Right Lengths : Left channel Right coeff contr . Expan. 
19488.2 20387 . 9 155 152.22 155 . 1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 
17300 19488 . 2 1072.97 F 

20387.9 21330 1070.4 F 

BRIDGE 

RIVER: 1 
REACH: 1 RS: 213.255 

INPUT 
Desc r iption: central Avenue Bridge 
Distance from upstream XS = . 1 
Deck/ Roadway width 151.22 
weir coefficient = 2 . 6 
upstream Deck/ Roadway coordinates 

num= 11 
sta Hi cord Lo cord sta Hi cord Lo cord Sta Hi cord Lo cord 

19488.1 1078.1 1072.97 19488.2 1078.14 1072 . 97 19586.9 1078.5 1073.28 
19686 . 9 1078.86 1073.64 19786 . 9 1079.15 1073 . 93 19886.9 1079.37 1074 .2 
19989.4 1079.38 1074 .2 20086.9 1079 . 13 1073 . 93 20188.2 1078.89 1073 . 7 
20286.9 1078.53 1073 . 32 20388 1078 . 19 1072.98 

Upstream Bridge cross section Data 
Station Elevation Data num= 45 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
17300 1071.7 17670 1072 17850 1073.6 18250 1075 . 5 19180 1078.2 

19488 . 1 1078.1 19488.2 1072 .97 19495 . 2 1069 . 2 19517 .2 1057.5 19564.2 1055.45 
19584.2 1051.3 19586.9 1051 19589.4 1051 19638.2 1048 . 1 19686 . 9 1047 .3 
19689.4 1047 . 3 19704.2 1047 .2 19743.2 1042 . 2 19786.9 1042.15 19789 . 4 1042.2 
19838 .2 1042 . 8 19871.7 1042 . 9 19886 . 9 1043.85 19889.4 1043 . 8 19938.2 1044 . 1 
19986.9 1042 . 7 19989 . 4 1042 . 7 20038 . 2 1042 . 3 20086.9 1042 . 85 20089 . 4 1042 . 8 
20121.7 1043 . 3 20171.2 1041 .05 20188 . 2 1040.9 20189.4 1040.9 20223. 2 1040 . 4 
20248.7 1042.2 20286 . 9 1043 .4 20289 .4 1043.4 20307.7 1044 .3 5 20382.7 1069 .6 
20387 . 9 1070.4 20387.9 1072 . 9 20388 1078.19 20790 1078.3 21330 1075 . 5 

Manning's n val ues num= 3 
Sta n val Sta n val Sta n val 

17300 .037 19488 . 2 .032 20387.9 .037 

Bank Sta: Left Right coeff contr. Expan . 
19488.2 20387.9 . 1 .3 

Ineffective Fl ow num= 2 
Sta L Sta R Elev Permanent 
17300 19488.2 1072.97 F 

20387.9 21330 1070.4 F 

Downstream Deck/ Roadway coordinates 
num= 11 
Sta Hi cord Lo Cord Sta Hi cord Lo cord sta Hi cord Lo cord 

19488.1 1078.1 1072 .97 19488.2 1078.14 1072.97 19586.9 1078.5 1073.28 
19686.9 1078.86 1073 . 64 19786.9 1079.15 1073 . 93 19886.9 1079 .37 1074.2 
19989.4 1079.38 1074.2 20086 . 9 1079.13 1073.93 20188.2 1078.89 1073 . 7 
20286.9 1078 . 53 1073 .32 20388 1078 . 19 1072.98 

Downstream Bridge cross section Data 
station Elevation Data num= 45 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
17300 1071.7 17670 1072 17850 1073.6 18250 1075.5 19180 1078.2 
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• 

• 

• 

19488 .1 
19584.2 
19689.4 
19838 . 2 
19986.9 
20121.7 
20248.7 
20387.9 

1078.1 19488.2 
1051.3 19586.9 
1047.3 19704.2 
1042.8 19871.7 
1042.7 19989.4 
1043.3 20171.2 
1042 . 2 20286.9 
1070.4 20387.9 

Manning's n values 
Sta n val Sta 

17300 .037 19488.2 

Bank Sta: Left Right 
19488.2 20387 . 9 

Ineffective Flow num= 
Sta L Sta R Elev 
17300 19488.2 1072 . 97 

20387.9 21330 1070.4 

Post-Project . rep 
1072.97 19495.2 1069.2 19517 . 2 1057.5 

1051 19589.4 1051 19638.2 1048.1 
1047.2 19743 . 2 1042 . 2 19786.9 1042.15 
1042.9 19886 . 9 1043 . 85 19889 . 4 1043.8 
1042.7 20038 . 2 1042.3 20086 . 9 1042.85 

1041 .05 20188 . 2 1040.9 20189 . 4 1040.9 
1043 . 4 20289.4 1043 . 4 20307 . 7 1044.35 
1072.9 20388 1078.19 20790 1078 . 3 

num= 3 
n val sta 

.032 20387.9 

coeff contr . 
. 1 

2 
Permanent 

F 
F 

n val 
.037 

Expan . 
.3 

19564 . 2 
19686.9 
19789 . 4 
19938.2 
20089 . 4 
20223.2 
20382 . 7 

21330 

1055 . 45 
1047.3 
1042 . 2 
1044.1 
1042.8 
1040 . 4 
1069 . 6 
1075 . 5 

upstream Embankment side slope 
Downstream Embankment side slope 
Maximum allowable submergence for weir 
Elevation at which weir flow begins 
Energy head used in spillway design 
Sp~llway height used in design 

horiz . to 1 .0 vertical 
hori z. to 1 .0 vertical 

we1r crest s hape 

Number of Piers 8 

Pier Data 
Pier station 
upstream 

upstream=19588 . 15 
num= 2 

Width 
2.5 

Downstream 
width 
2.5 

Elev width Elev 
1051 2 . 5 1073.28 

num= 2 
Elev width Elev 
1051 2.5 1073.28 

Pier Data 
Pier Station Upstream=19688.15 
Upstream num= 2 

width Elev width 
2.5 1047.3 2.5 

Downstream 
Width 

2.5 

Pier Data 

num= 
Elev 

1047.3 
Width 

2.5 

El ev 
1073 . 7 
2 

El ev 
1073.7 

Pier Station Upstream=19788.15 
Upstream num= 2 

width Elev Width 
2.5 1042.15 2 . 5 

Downstream num= 
width Elev 

2 . 5 1042.15 

Pier Data 

Width 
2.5 

El ev 
1073.9 
2 

Elev 
1073.9 

Pier station upstream=19888.15 
upstream num= 2 

width Elev width 
2.5 1043.8 2.5 

Downstream num= 
width Elev 

2 . 5 1043 . 8 

Pier Data 

width 
2.5 

El ev 
1074 . 2 
2 

Elev 
1074.2 

Pier Station Upstream=19988.15 
upstream num= 2 

width Elev width 
2 . 5 1042.7 2 . 5 

Downstream 
Width 

2 . 5 

num= 
Elev 

1042 . 7 
Width 

2 . 5 

El ev 
1074.2 
2 

Elev 
1074 . 2 

Pier Data 
Pier Station 
upstream 

upstream=20088.15 
num= 2 

width Elev width Elev 

flow= . 95 

Broad Crested 

Downstream=19588.15 

Downstream=19688 .15 

Downstream=19788.15 

Downstream=19888.15 

Downstream=19988.15 

Downstream=20088.15 
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Pos t - Project . rep 
2 .5 1042.8 2 . 5 1073.9 

Downs tream num= 2 
width El ev width El ev 

2.5 1042.8 2.5 1073.9 

Pi e r Dat a 
Pi er Stati on Ups t ream=20189.45 Downs t ream=20189.45 
Upstream nu m= 2 

wi dth El ev widt h El ev 
2 . 5 1040 . 9 2 . 5 1073.7 

Downstream num= 2 
width Elev wid th El ev 

2.5 1040 . 9 2 . 5 1073 . 7 

Pi er Data 
Pier St ati on Ups t ream=20288.15 Downs t ream=20288. 15 
upstream num= 2 

wid t h El ev Wi dt h El ev 
2 . 5 1043.4 2.5 1073 . 3 

Downstream num= 2 
widt h Elev wi dt h El ev 

2 . 5 1043.4 2 . 5 1073.3 

Number of Bridge Coefficient Set s 1 

Low Fl ow Met hods and Data 
Ene rgy 
Momentum 
Yar nell 

se l ected Low Fl ow Me thods 

Hig h Fl ow Met hod 
Ene rgy onl y 

Addi tional Bridge Paramet ers 

cd 1 . 2 
KVal 1.05 

Hi ghest Ene r gy Answer 

Add Fr i ction compo nent to Mome nt um 
Add weight component to Moment um 
c l ass B f l ow cri ti cal depth computations use crit i cal depth 

i nside t he bri dge a t t he upstream end 
c ri teria to check fo r press ure f l ow = Upstream energy grade l i ne 

CROSS SECTION 

RIVER: 1 
REACH: 1 

I NPUT 

RS: 213 . 25 

Description: 213.25 - FEMA section AE 
Station El evation Data 

sta El ev sta 
17300 1071.7 17670 

19488 .1 1078 . 1 19488.2 
19584.2 1051. 3 19586.9 
19689.4 1047.3 19704.2 
19838.2 1042.8 19871.7 
19986.9 1042.7 19989 . 4 
20121. 7 1043 . 3 20171.2 
20248 . 7 1042.2 20286.9 
20387 . 9 1070.4 20387 . 9 

Manning's n values 
Sta n val Sta 

17300 .037 19488.2 

Ba nk Sta: Left Right 
19488 . 2 20387.9 

Ineff ect ive Flow num= 
Sta L Sta R El ev 
17300 19488 . 2 1072.97 

20387.9 21330 1070.4 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 

num= 45 
Elev sta El ev s t a 
1072 17850 1073 . 6 18250 

1072.97 19495 . 2 1069.2 19517 . 2 
1051 19589 .4 1051 19638.2 

1047 . 2 19743 . 2 1042.2 19786 . 9 
1042 . 9 19886 . 9 1043 . 85 19889.4 
1042 . 7 20038 . 2 1042.3 20086 . 9 

1041. OS 20188 . 2 1040.9 20189 . 4 
1043.4 20289 .4 1043.4 20307 . 7 
1072 . 9 20388 1078 . 19 20790 

nu m= 3 
n val Sta n val 

.032 20387.9 .037 

Le ngths: Left cha nn e l 
121 123.36 

Right 
121 

2 
Permanent 

F 
F 

RS : 213.21 
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Elev sta 
1075.5 19180 
1057.5 19564 . 2 
1048.1 19686 . 9 

1042.15 19789 . 4 
1043.8 19938.2 

1042.85 20089 . 4 
1040.9 20223.2 

1044.35 20382 . 7 
1078 . 3 21330 

coeff cont r . 
.1 

Elev 
1078.2 

1055 . 45 
1047 . 3 
1042.2 
1044 . 1 
1042 . 8 
1040.4 
1069.6 
1075.5 

Expan . 
. 3 



• 

• 

Post-Project. rep 
Description: 213.21 

Right Channel Bank Station Interpolated 
Station Elevation Data num= 96 

Sta Elev Sta Elev Sta 
18330 . 9 1072.8 18364 1072 . 8 18412.8 
18506.2 1072 18530 . 5 1071.1 18588 . 6 
18638.6 1069 . 9 18645 . 2 1070 18646.8 
18679.6 1070 . 4 18691 1070.2 18696.8 
18879.8 1069.1 18990 1068.8 19004.3 
19171.4 1069.4 19189.5 1069.4 19238.8 
19283 . 8 1069 19284.7 1069 19384 
19391.2 1068.1 19421.7 1067.9 19486.6 
19533.4 1049 19535 . 9 1049.5 19545.6 
19595 . 9 1047.4 19611 . 2 1046.8 19618.6 

19627 1045.3 19697 1045.2 19802.7 
20387.2 1045.1 20389 . 8 1045.1 20418.5 
20506.4 1046 . 3 20545 . 8 1046.4 20547 

20584 1054 . 4 20584 . 6 1058 . 9 20634.9 
20687 1065.1 20732 . 3 1064.9 20749 . 5 

20803.3 1066.3 20840 1066.3 20853 . 8 
20948 . 4 1067.8 20957.7 1070.3 20963.6 
20980 . 1 1072.5 21025 . 3 1072.2 21041.7 
21094.6 1072.7 21137.7 1072.7 21224.3 
21278.4 1074.5 

Manning's n values 
sta n val sta 

num= 3 
n val sta 

18330.9 . 037 19490 . 3 . 032 20418.5 

Elev Sta 
1073 . 1 18447.9 

1070 18604.7 
1070 18647 

1070.3 18826.1 
1068 . 6 19030.8 
1069 . 2 19251.2 
1068 . 2 19385.3 
1066 . 6 19490.3 

1052 19551.4 
1046 . 7 19619.1 
1045.1 20377 . 2 
1045 . 3 20484.9 
1046 . 4 20573.1 
1062 . 9 20654 .9 
1065 . 1 20761.2 
1066 . 3 20900.8 
1072 .1 20965. 8 
1072. 4 21049 
1073.6 21258 . 5 

n val 
.037 

Bank Sta: Left Right 
19490 . 3 20418.5 

Lengths: Left Channel 
450 531.57 

Right 
745 

Ineffective Flow num= 
Sta L Sta R Elev 

18330 . 9 19253.8 1074 
20418.5 21278.4 1074 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 213 .11 
station Elevation Data 

Sta 
17566.5 
17929.2 
18312.5 
18382.1 
18480.8 

18584 
18759.6 
18863 . 8 
19047.7 

19575 
19661.3 
20638.9 
20889.5 
21080.5 
21449.7 
21602 .4 
22217.7 

Elev Sta 
1070.1 17705 . 4 
1069 . 8 17996 . 1 
1071.8 18319 . 5 
1068.8 18390 
1071.2 18492.7 
1071.9 18596.8 
1071.8 18769 . 2 
1073 . 8 18931.9 

1075 19171. 5 
1067.9 19589 . 1 
1047 . 6 20012.6 
1086.2 20743 . 9 
1087.8 20899 . 2 
1084.4 21100 . 6 
1073. 9 21464.1 
1073.9 21694.6 

1071 22268 . 3 

Manning's n values 
sta n val Sta 

17566.5 .037 19606 . 1 

Bank sta: Left Right 
19606.1 20599.1 

Ineffective Flow num= 
Sta L Sta R Elev 

17566.5 18780 . 8 1087 . 8 
20599.1 22488.2 1087 . 8 

CROSS SECTION 

2 
Permanent 

F 
F 

RS : 213 . 11 

num= 85 
Elev Sta 

1071.3 17742.2 
1072.7 18084.9 
1069.3 18320.2 
1068.3 18395.2 
1070.4 18507.8 
1072 . 2 18606 
1073.7 18780.8 
1074.1 18960.3 
1072.4 19275.4 
1068.3 19601.9 
1047.6 20486.9 
1086.8 20798.9 
1087.8 20922 
1083.3 21131. 5 
1073.6 21478 . 8 
1073.6 21800 . 6 
1071.4 22474.2 

num= 3 
n val Sta 

.032 20599.1 

Elev sta 
1071.6 17814.3 
1073.4 18245.7 
1069.1 18324 . 7 
1069.2 18399.3 

1070 18517.1 
1072. 4 18609. 2 
1075.5 18785.7 
1074.3 18976.4 

1071 19456 
1071.4 19606.1 
1047.9 20586.5 
1087.3 20849 
1087 .5 21000 . 4 

1083 21372.7 
1073.9 21484.8 
1072.4 21943 .2 
1073.6 22486.2 

n val 
.037 

Length s : Left channel 
425 459.38 

Right 
565 

2 
Permanent 

F 
F 
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Elev Sta 
1073 18475 . 1 

1069.8 18607 . 3 
1070 18648 . 3 

1070 . 2 18853 . 1 
1069 19071.8 
1070 19253.8 

1068.1 19387.8 
1065.6 19518 . 8 
1054.2 19576 . 8 
1046.6 19626.3 
1044.9 20380.6 
1046.3 20500.9 

1046 20581 
1064.2 20663 

1066 20787 . 8 
1066.8 20929.7 
1071.9 20972 . 5 
1072.4 21083 
1074.2 21274 .1 

coeff Contr. 
. 1 

Elev sta 
1070.1 17888.9 
1073.1 18304.6 
1069.1 18353.4 
1071.7 18472.2 
1069.2 18520.7 
1072.4 18753.6 

1075 18793.4 
1074.4 19015.9 
1071.1 19523.2 
1072.1 19616.1 
1081.1 20599 . 1 
1087.5 20878.6 
1087.3 21062.3 
1078 . 3 21390 . 1 
1073.8 21573.7 
1070 . 8 22180 . 4 
1076.3 22488.2 

coeff contr. 
. 1 

Elev 
1072 . 3 

1070 
1070 

1069 . 7 
1069.5 

1070 
1068.1 
1054.9 
1051.8 
1045.5 

1045 
1046.4 

1046 
1064.8 
1066.2 
1067 . 2 
1072.2 
1072 . 6 
1074.3 

Ex pan. 
. 3 

Elev 
1069.6 
1073.3 
1069.6 
1071.2 
1069.6 

1072 
1074.4 

1075 
1069.3 
1067.5 

1086 
1087.6 
1085.9 
1077 . 6 
1073.9 
1070.9 

1077 

Expan. 
. 3 



Post-Project. rep 
RIVER: 1 
REACH: 1 RS: 213.03 

INPUT 
Description: 213.03 
Station Elevation Data num= 97 

Sta Elev Sta Elev Sta Elev 
16056 . 5 1068.9 16069.1 1068.8 16071. 5 1068 . 8 

16409 1070 16413. 8 1070 16414 . 4 1070 
16550 1070.3 16603 . 1 1070.5 16734.3 1069 . 9 

16821 . 1 1069 . 8 16943 . 1 1070 . 1 16956 . 6 1070 . 5 
17238 . 8 1069.8 17263.2 1069.3 17296 . 6 1068.7 
17576.5 1069 . 4 17728 . 6 1070 . 6 17908.4 1072 
17987 . 3 1069 . 9 18028 .7 1068 . 5 18086 . 7 1069 . 1 
18246 .2 1068 . 5 18370.2 1068 . 2 18382.5 1068 . 2 

18496 1070 . 4 18502 . 4 1070 . 5 18521.4 1070.6 
18708 . 1 1071.2 18723 . 6 1071. 3 18831. 5 1070.9 
18848 . 3 1070 .8 18969 . 8 1071 . 4 19007.8 1071.8 
19324.1 1073 . 1 19588 . 8 1066.9 19627 . 1 1066 
19666 . 3 1067.8 19672 . 11066 . 574 19703 . 2 1060 
19807.6 1047 .8 19807.9 1047.8 19808 . 6 1047.8 
19974.6 1046.7 20168.5 1046.8 20481 . 5 1047 . 5 
205 51.1 1052.620591 .831066 . 575 20595.4 1067 .8 
20668 . 5 1085 . 5 20744.1 
20990.3 1075 . 5 21125 . 9 
21240.8 1071.7 21303 . 4 

21439 1071.7 21481.2 

Manning's n values 
Sta n val sta 

16056 . 5 . 037 19672 . 1 

Bank Sta: Left Right 
19672.120591.83 

Ineffective Fl ow num= 
Sta L Sta R Elev 

16056 . 5 19178 . 9 1086 . 1 
20645.8 21481 .2 1086.1 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 212.93 

1085 . 4 20806.7 
1073 .2 21137 . 8 
1071 . 3 21328 . 8 
1071.9 

num= 3 
n val sta 

.03220591 . 83 

1086.1 
1072.9 
1071 . 1 

n val 
. 037 

Lengths : Left Channel 

2 
Permanent 

F 
F 

RS: 212.93 

475 495 

Left and Right channel Bank Stations Interpolated 
Station Elevation Data 

Sta Elev sta 
18913.7 1067 .5 18940.6 
19121.7 1070 .2 19158 . 8 
19412 . 2 1072.5 19420 . 1 

19645 1068 .3 19645.7 
19690.761065.485 19697.4 

19850.5 1046.5 19924.2 
20129 . 7 1045.4 20271.7 
20489 .8 1065.5 20498.7 
20655 . 9 1066 . 4 20685.9 
20872.4 1075.1 20941 
21079.7 1071. 2 21083 
21261.8 1072.9 21268 . 5 
21815.9 1071.3 21853 . 1 

22499 1068.8 22548.8 
23054 . 9 1071.1 23121.6 
23159 . 2 1077 23162 . 2 
23248.6 1089.5 23303 . 8 
23345 . 9 1077.9 23350.9 
23389 . 2 1071 23392 

Manning's n values 
sta n val sta 

18913.7 .03 719690.76 

num= 93 
El ev Sta 

1066 . 4 18961 . 6 
1070.2 19269.6 
1072 . 9 19430 . 8 
1068.4 19645 . 9 
1063 . 6 19757 .3 
1047 . 4 19928 . 9 
1045 . 6 20345.4 
1068 . 1 20501.4 
1065 . 7 20749 . 1 
1074 . 1 20990.9 
1071.2 21113 
1072.9 21332 . 8 
1071. 3 21982 . 5 
1068 . 9 22568 . 2 

1072 23140 . 9 
1077 . 3 23171 
1089 . 6 23327 . 8 
1077 . 9 23361.3 
1071.2 23394 

num= 3 
n val sta 

.03220489 . 75 

Elev 
1067 . 4 
1071.2 
1073 .3 
1068.4 
1046 . 7 
1047.5 
1045 . 6 

1068 
1064 . 9 

1073 
1071 .3 
1073 . 1 
1070 .6 
1068 . 4 
1076 . 4 
1077.8 
1082 .2 
1078 . 1 
1070 . 7 

n val 
.037 

sta 
16197 . 1 
16428.8 

16759 
16985 . 9 
17461.4 
17938.3 
18107 . 5 

18389 
18643. 8 
18846 . 4 
19178.9 
19640 . 5 
19755 .3 
19883 . 7 
20531.6 
20639.6 
20879.4 
21183 . 6 
21394 . 9 

Right 
525 

Sta 
18996 . 4 
19362 . 4 
19436.5 
19653 . 4 
19779 .3 
19929 . 5 
20426 . 9 
20587 . 1 
20804.3 
21005 . 7 
21246 .3 
21571.4 
22017 . 6 
22648.5 
23143 . 5 
23179 .9 
23331.1 
23377 . 6 

Bank Sta: Left Right Lengths : Left Channel Right 
19690 . 7620489 . 75 495 501 . 9 535 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 
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Elev Sta 
1069 .2 16383.9 

1070 16501 . 9 
1069.9 16800.6 
1070.6 17193.9 
1069 . 1 17486 . 5 
1071.6 17974 . 7 
1068 .9 18113 . 8 
1068 . 3 18394 .9 

1071 18700 . 9 
1070.8 18847 . 1 
1073 . 7 19181 .7 
1066 .2 19662 . 1 
1050 .7 19776.1 
1046 .8 19936 . 5 
1047 . 5 20536.3 

1083 20645 . 8 
1082 20936.8 

1072 . 1 21221 
1071 . 7 21406.3 

coeff Contr. 
. 1 

Elev Sta 
1069.5 19034.7 
1070. 3 19381. 3 
1073.5 19633 .3 

1069 19673 . 1 
1046.4 19826.6 
1047 . 4 19958 . 7 

Elev 
1070 

1070.2 
1069.5 
1070 . 8 
1069 . 2 
1070 . 1 
1068 .9 
1068 . 3 
1071. 3 
1070.8 
1073.7 
1067 . 2 
1048 . 9 
1046 .7 
1047 . 6 

1085 
1078.5 

1072 
1071 . 8 

Expan . 
.3 

Elev 
1069 .3 
1070.6 
1068.7 
1070 . 5 
1046.3 
1045 . 5 

1045 .520489 .7 51065 . 484 
1066 . 5 20637 
1071.3 20847 
1072 .8 21075.3 
1072 .7 21249. 5 
1072 .7 21590.1 
1070 . 5 22314.9 
1068.9 22948.3 
1077.2 23151.2 
1081.1 2 3202. 7 

1081 23333 . 2 
1073.6 23386 . 3 

coeff contr . 
. 1 

1066 . 5 
1074 . 9 
1071.3 
1072.8 
1072.7 

1070 
1069 . 7 
1077 . 1 
1089.6 
1080 . 6 
1070 . 8 

Expan . 
. 3 



• 

• 

Post-Project. rep 
18913 .7 19673.1 
20498.7 23394 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 

1078 
1078 

F 
F 

RS: 212.84 

Description: 212.84 - FEMA section AD 

Left and Right channel Bank Stations 
Interpolated 

station Elevation Data 
sta El ev Sta 

16284.9 1068.4 16487.1 
17038.7 1071.8 17089 . 2 
17652.7 1069 17900.6 
19203.8 1066 19229 .6 
19244.8 1065 . 8 19286 . 8 
19560.8 1067 19586 
19711.51063 . 544 19765.4 
20298.7 1043.5 20314 . 2 
20405.2 1072.8 20416.8 
20629 . 8 1070.1 20679.7 
20874.5 1068.7 20940 . 7 
21449.2 1070.2 21488 . 8 
21805.3 1070.7 21883 . 6 
22398 . 2 1069.8 

Man ning's n val ues 
Sta n val Sta 

16284.9 .037 19711.5 

Bank Sta : Left Right 
19711.520347.25 

Ineffective Flow num= 
Sta L Sta R Elev 

16284.9 19695 . 5 1072.8 
20367 . 7 22398.2 1072.8 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 212.74 

num= 66 
Elev sta Elev Sta 

1068.9 16606 1069 .3 16985 
1071.1 17339.8 1070.2 17519.4 
1068.7 18109 . 2 1068 .8 18133 . 9 
1065.8 19232.1 1065.8 19238.5 
1067.4 19292 . 2 1069 .2 19450.5 
1066 . 9 19671.4 1066 . 8 19692.2 
1045.5 19772.2 1043 . 1 19790 . 5 
1050.220347.251063 . 544 20367 . 7 
1072 . 7 20424 . 4 1072 . 7 20490.9 
1070 . 1 20767 . 5 1070.4 20793.1 
1070 . 4 20979 . 1 1070 .3 21186.4 
1070 . 8 21502 . 4 1071 21582.5 
1070 . 5 21943.6 1070 .2 22187.5 

num= 3 
n val sta 

.03220347.25 
n val 

.037 

Lengths: Left channel 
565 538 . 19 

2 
Permanent 

F 
F 

RS: 212.74 

Right 
480 

Left and Rig ht chan nel Bank Stations I nterpol ated 
Station Elevation Data 

sta El ev Sta 
15451.4 1067.1 15456.2 
15619 . 6 1066.5 15997 . 3 
16486 . 7 1067.9 16644 . 3 
17351.4 1069.8 17392 . 8 
18021.4 1067.4 18082.2 
19430 . 3 1070 . 5 19440 . 7 
19504 . 9 1062.5 19514 . 1 
19577 . 2 1066.5 19641.5 
19709 . 2 1056.5 19745 . 4 
20311.1 1046 . 1 20335 
20400 . 7 1069 20436 . 3 
20612 . 1 1068.9 20630.4 
20802.7 1069 . 4 20847.1 
21126 . 4 1069.4 21156 

Manning's n values 
Sta n val Sta 

15451.4 . 03719690.61 

Bank Sta: Left Rig ht 
19690.61 20367.2 

I neffective Flow num= 
Sta L Sta R Elev 

15451.4 19678.6 1074 
20387.5 21421.2 1074 

num= 70 
El ev sta Elev s t a 

1067.3 15464 . 1 1067.8 15467 . 8 
1067 16142 . 7 1066 . 6 16235 

1068 . 2 16906 . 1 1067.7 17106 . 4 
1069.3 17578.5 1067.9 17799 
1066.6 18121.5 1067.1 18128.7 
1074.4 19464 . 5 1074 . 9 19479 . 6 
1062.5 19546 . 7 1062 . 8 19569 . 3 
1067 . 1 19653.8 1066.8 19678 . 6 
1042 . 1 19776 . 5 1041.9 20081 . 3 
1053.3 20367 .21063 . 063 20372 . 6 

1069 20477 . 6 
1069.2 20677 . 9 
1068.9 20916.2 
1069 . 5 21203.9 

num= 3 
n val sta 

.032 20367.2 

1068 . 5 
1069 . 9 
1069.1 
1069 . 2 

n val 
.037 

Lengths: Left chann e l 
296 242 . 17 

2 
Permanent 

F 
F 

20512.4 
20719 . 8 
20977 . 1 
21326.9 

Righ t 
66 
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El ev Sta 
1071.2 17015.9 
1069.1 17554.9 

1069 19053.9 
1065 .7 19242 .2 
1067.9 19498.7 
1068.3 19695.5 
1043.1 19811.3 
1071.8 20367 . 9 
1070.9 20522.9 
1070.2 20818.2 
1069 . 3 21242.6 
1070.9 21684.9 
1070.4 22226.7 

coeff contr. 
.1 

El ev sta 
1068 . 3 15480 . 9 
1067 . 1 16317.5 
1067.8 17312.1 
1066.9 17906.3 

1067 19421. 5 
1075 19498.8 
1066 19571. 5 

Elev 
1071.4 
1069 . 1 
1067 . 7 
1065.7 
1067 . 5 
1068.9 
1043.2 
1071 . 8 
1069.8 
1069 . 1 
1069 . 1 
1071.4 
1070.2 

Expan. 
.3 

Elev 
1067.9 
1067.4 
1069.3 

1067 
1067 

1064.8 
1066.5 

1067.319690.611063.061 
1041.6 20297. 5 
1064 . 7 20387.5 
1068 . 7 20545.9 
1069 . 6 20764.1 
1068 . 7 21027.9 
1068 . 9 21421.2 

coeff co nt r . 
.1 

1041.8 
1069 

1068.9 
1069.6 
1068.8 
1069 . 1 

Expan. 
.3 



Post-Project. rep 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 212.68 

RS: 212.68 

upstream face of 7th Avenue 
Station Elevation Data num= 34 

Sta Elev sta Elev Sta 
18325 1064.219130.38 106819307.91 

19501.071063 .02319567.36 1037.219595.08 
19703 . 33 1037.8819708.52 1037 . 8819721 . 94 
19811.58 1039.419816.77 1039.419829.76 
19919.83 1037.519925.02 1037.519977.41 
20064.88 1037.5 20130.11063.02520137.19 
20615.57 106820641.55 1067.620780.11 

Manning's n values 
Sta n val Sta 

num= 3 
n val sta 

18325 .03719501.07 . 032 20130.1 

bridge 

Elev Sta 
1072 19492. 8 

1037 . 519600 . 27 
1039 . 119780.83 
1037.219839.72 
1036.920028.08 
1065.820137.28 

106821568.17 

n val 
. 037 

Bank Sta: Left Right 
19501.07 20130 . 1 

Lengths: Left channel 
155 154 . 01 

Right 
155 

Ineffective Flow num= 
Sta L Sta R Elev 
1832519492.89 1066 . 21 

20137.1921568.17 1065.8 

BRIDGE 

RIVER: 1 
REACH: 1 

INPUT 

2 
Permanent 

F 
F 

RS: 212.675 

Description : 7th Avenue Bridge 
Distance from Upstream xs = 
Deck/ Roadway width 

.1 
153.01 

2 . 6 
Coordinates 

weir coefficient 
Upstream Deck/ Roadway 

num= 11 
Sta Hi cord 

18325 1064.2 
19492.8 1073.03 

19703.34 1074 . 35 
20033 . 27 1073.6 

Lo cord sta Hi cord 
1064.219130 . 38 1068 

1073.0319492.89 1073.03 
1067.5219811.58 1074.48 
1066.7620137.19 1072.66 

Upstream Bridge cross section Data 
Station Elevation Data num= 34 

Sta Elev Sta Elev Sta 
18325 1064.219130.38 106819307.91 

19501.071063 .02319567 . 36 1037.219595.08 
19703 . 33 1037.8819708 . 52 1037 . 8819721 . 94 
19811.58 1039 . 419816.77 1039.419829 . 76 
19919.83 1037 . 519925.02 1037 . 519977.41 
20064.88 1037 . 5 20130.11063 .02520137.19 
20615.57 106820641.55 1067.620780.11 

Manning's n Values 
sta n val sta 

18325 .03719501.07 

Bank Sta: Left Right 
19501.07 20130.1 

Ineffective Flow num= 
Sta L Sta R Elev 
1832519492 . 89 1066 . 21 

20137 . 1921568.17 1065.8 

num= 3 
n val sta 

. 032 20130.1 

coeff contr. 
.1 

2 
Permanent 

F 
F 

Downstream Deck/ Roadway coordinates 
num= 11 

LO Cord Sta 
106819307.91 

1066.2119595.08 
1067.6419925.02 
1065 . 84 

Elev Sta 
1072 19492.8 

1037.519600.27 
1039 . 119780.83 
1037.219839 . 72 
1036 . 920028.08 
1065.820137 . 28 

106821568.17 

n val 
.037 

Expan . 
. 3 
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Elev Sta 
1073 .0319492.89 

1037.519645 . 74 
1037 . 619790. 36 

103819878 . 26 
1038.120033 . 27 

1072 . 6620407.73 
1069.3 

coeff contr . 
. 1 

Hi cord Lo cord 
1072 1072 

1073. 9 1067 .07 
1074.24 1067.41 

Elev Sta 
1073 . 0319492 . 89 

1037.519645 . 74 
1037 . 619790. 36 

103819878.26 
1038.120033 . 27 

1072.6620407.73 
1069.3 

Elev 
1066 . 21 
1037.8 

1040 
1039.3 
1038.1 

1072 

Expan. 
. 3 

El ev 
1066.21 

1037 .8 
1040 

1039.3 
1038 . 1 

1072 



• 

• 

Sta Hi cord 
18325 1064.2 

19492.8 1073 .03 
19703 . 34 1074.35 
20033.27 1073 . 6 

Lo cord sta Hi cord 
1064. 219130. 38 

1073.0319492.89 
1067.5219811.58 
1066 . 7620137 . 19 

1068 
1073 . 03 
1074.48 
1072.66 

Downstream Bridge Cross Section Data 
station Elevation Data num= 34 

sta Elev Sta Elev Sta 
18325 1064.219130.38 106819307 . 91 

19502 . 331062 . 53319567.36 1037 . 219595.08 
19703 . 33 1037 . 8819708.52 1037.8819721.94 
19811.58 1039.419816 . 77 1039 .419829 . 76 
19919 . 83 1037.519925 .02 1037.519977.41 
20064.88 1037 . 520128.841062.53220137 . 19 
20615 . 57 106820641.55 1067 . 620780 . 11 

Manning's n values 
sta n val sta 

18325 .03719502.33 

Bank Sta: Left Right 
19502.3320128.84 

Ineffective Flow num= 
Sta L Sta R Elev 
1832519492 . 89 1066.21 

20137.1921568 .17 1065 . 8 

num= 3 
n val sta 

.03220128 . 84 

coeff contr . 
. 1 

2 
Permanent 

F 
F 

Post-Project . rep 
Lo cord 

1072 
1067 .07 
1067.41 

Lo cord sta Hi cord 
106819307 . 91 1072 

1066.2119595 .08 1073 . 9 
1067 . 6419925 .02 1074.24 
1065.84 

Elev Sta 
1072 19492 .8 

1037.519600.27 
1039.119780 . 83 
1037 . 219839.72 
1036.920028 .08 
1065.820137.28 

106821568.17 

n val 
. 037 

Expan . 
. 3 

Elev Sta 
1073 . 0319492 . 89 

1037 . 519645 . 74 
1037 . 619790.36 

103819878.26 
1038 . 120033.27 

1072 . 6620407.73 
1069.3 

Elev 
1066 .21 

1037.8 
1040 

1039 . 3 
1038.1 

1072 

upstream Embankment side slope 
Downstream Embankment side slope 
Maximum allowable submergence for weir 
Elevation at which weir flow begins 
Energy head used in spillway design 
Spillway height used in design 

horiz. to 1.0 vertical 
horiz . to 1 . 0 vertical 

weir crest shape 

Number of Piers 5 

Pier Data 
Pier Station 
upstream 

Width 
4.8 

Downstream 
width 
4.8 

Pier Data 
Pier Station 
Upstream 

width 
4 . 8 

Downstream 
Width 

4.8 

Pier Data 
Pier station 
upstream 

width 
4 . 8 

Downstream 
Width 

4.8 

Pier Data 
Pier station 
upstream 

width 
4.8 

Downstream 
width 

4 . 8 

Pier Data 
Pier Station 
upstream 

width 
4.8 

upstream=19597.67 
num= 2 

Elev width Elev 
1036 4.8 1068 

num= 2 
El ev Width Elev 
1036 4 . 8 1068 

upstream=19705.06 
num= 2 

El ev width Elev 
1036 4.8 1068 

num= 2 
El ev Width Elev 
1036 4.8 1068 

upstream=19814.17 
num= 2 

Elev width Elev 
1036 4.8 1068 

num= 2 
Elev Width Elev 
1036 4.8 1068 

Upstream=19922.42 
num= 2 

Elev width Elev 
1036 4 . 8 1068 

num= 2 
Elev width Elev 
1036 4 . 8 1068 

upstream=20030 . 67 
num= 2 

Elev width Elev 
1036 4 . 8 1068 

f l ow .95 

Broad crested 

Downstream=19597.67 

Downstream=19705.06 

Downstream=19814.17 

D6wnstream=19922 . 42 

Downstream=20030.67 
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Downstream 
width 

4 . 8 

num= 2 
Elev width Elev 
1036 4.8 1068 

Number of Bridge coefficient Sets 1 

Low Flow Methods and Data 
Energy 

Post-Project . rep 

Momentum Cd 1.2 
Yarnell KVal 1.05 

selected Low Flow Methods Highest Energy Answer 

High Flow Method 
Energy only 

Additional Bridge Parameters 
Add Friction component to Momentum 
Add weight component to Momentum 
class B flow critical depth computations use critical depth 

inside the bridge at the upstream end 
criteria to check for pressure flow = upstream energy grade line 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 212.67 

RS : 212 . 67 

Left and Right channel Bank Stations Interpolated 
Station Elevation Data num= 34 

Sta Elev Sta Elev Sta 
18325 1064.219130.38 106819307.91 

19502.331062.53319567.36 1037 . 219595.08 
19703.33 1037.8819708.52 1037 . 8819721.94 
19811.58 1039.419816.77 1039.419829.76 
19919.83 1037.519925 . 02 1037.519977.41 
20064.88 1037.520128 . 841062 . 53220137.19 
20615.57 106820641 . 55 1067.620780.11 

Manning's n values 
Sta n val Sta 

num= 3 
n val Sta 

18325 .03719502 . 33 .03220128.84 

Elev Sta Elev Sta 
1072 19492 . 8 1073 . 0319492 . 89 

1037.519600.27 1037.519645 . 74 
1039.119780.83 1037.619790.36 
1037.219839.72 103819878 . 26 
1036.920028 .08 1038.120033.27 
1065.820137 . 28 1072 . 6620407 . 73 

106821568 .17 1069.3 

n val 
. 037 

Elev 
1066. 21 

1037.8 
1040 

1039.3 
1038 .1 

1072 

Bank Sta: Left Right 
19502.3320128 . 84 

Lengths: Left channel 
481 557.08 

Right 
901 

coeff contr. 
.1 

Expan. 
. 3 

Ineffective Flow num= 
Sta L Sta R Elev 
1832519492.89 1066.21 

20137.1921568.17 1065.8 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 212 . 56 

2 
Permanent 

F 
F 

RS : 212.56 

Left and Right channel 
Station Elevation Data 

Bank Stations Interpolated 

Sta Elev Sta 
18526.6 1067.7 18605 . 6 
19147.3 1066.2 19151.5 
19249.1 1068 . 8 19264 . 6 
19381 . 8 1063.3 19405 . 9 
19464.9 1070.8 19474 

19539 1066.2 19604 
19619 . 8 1066.4 19637 . 7 
19757.5 1048.7 19785 . 4 

20264 1063 20269 . 6 
20398.1 1060.1 20425 . 6 
20575 . 6 1077.4 20581.9 
20732.1 1079.9 20755 . 7 

20896 1079.6 20938.4 
21101.8 1077.3 21144.7 

num= 84 
Elev Sta 

1068.5 18672 . 9 
1066 . 4 19161.7 

1065 19289.8 
1071 . 5 19420 .1 
1071.7 19488.9 
1065 . 9 19607.1 

1068 19655.3 
1039 . 9 19929 
1061.5 20279.7 
1066.2 20438.5 
1078.8 20601.9 
1079.5 20791.2 
1078.1 20958.4 
1078.4 21165.1 

Elev Sta 
1069 . 1 18686.4 
1067.6 19184.3 
1059 . 5 19333 
1070.7 19427.9 
1073.8 19506.5 
1065 . 3 19613.7 
1067 . 8 19692 . 8 
1039.8 20217 . 8 
1059.4 20318 .1 
1062.1 20445 . 5 
1079. 3 20671.6 
1077.6 20834 . 9 
1077 . 9 21004 . 8 
1078 . 9 21203.3 
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Elev sta Elev 
1060 19108 . 7 1062 .5 

1068.9 19238.8 1068 . 8 
1060 . 5 19374.1 1060.3 
1069 . 3 19436.8 1069 
1072 . 1 19530.4 1065 . 8 
1065 . 3 19619.1 1065.7 
1068 . 819731.051056.917 
1039.320252.141056 . 916 
1058.6 20372.9 1059.3 
1059 . 5 20451.6 1056 . 8 
1080.6 20698. 7 1080 . 1 
1075.6 20892 . 5 1079 . 5 
1078.7 21029 . 1 1078 . 1 
1079.8 21236 . 8 1080 . 1 



• 

• 

Post-Project . rep 
21329 1071. 7 21351.9 

21640.1 1063.9 21686.7 
21833.3 1068 . 7 21846 . 1 

Manning's n values 
Sta n val sta 

18526.6 .03719731.05 

Bank sta: Left Right 
19731.0520252 .14 

Ineffective Flow num= 
Sta L Sta R Elev 

18526.6 19692.8 1078 
20301 21952.1 1078 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

1069. 5 21384.8 1066. 8 21396. 7 
1065.4 21688.1 1065.4 21734.9 
1068.8 21931.4 1069.9 21952.1 

num= 3 
n val Sta n val 

.03220252.14 . 037 

Lengths: Left Channel 
495 502 . 71 

Right 
525 

2 
Permanent 

F 
F 

RS : 212 .46 

Description: 212.46 - FEMA section AC 

Left and Right channel Bank stations 
Interpolated 

Station Elevation Data num= 66 
Sta Elev Sta Elev sta Elev Sta 

18753 . 5 1067.1 18827.8 1067 . 7 18877.5 1068.2 18898.4 
19382.1 1053.4 19409 1053 . 9 19429.7 1053.3 19445.8 

19531 1052 . 9 19550.5 1054.6 19656 . 6 1055 19684.4 
19714 . 7 1067.819743.341056.289 19787.6 1038.5 19877.7 
20270 . 9 1039 . 9 20290.3 1040 . 2 203011040.331 20380.4 
20422.7 1048 . 9 20436.9 1047 . 2 20446.3 1048.4 20484.2 
20510.9 1057.5 20553.9 1062 . 4 20563.5 1064 20616.9 
20691.8 1074.7 20705.2 1075.2 20771 . 8 1073 . 9 20836.5 
20893.4 1072.8 20932.3 1068.7 20999.5 1072 . 8 21028 . 4 
21143.4 1069.4 21187.1 1070.2 21222 . 4 1071.9 21234 . 8 
21265.3 1070.2 21277.9 1069.2 21302 1065.4 21326.5 
21427 . 4 1052.9 21482.8 1061.6 21523.6 1061.6 21591.7 
21657.5 1061.6 22674 1062 22695.3 1072 . 2 22728 . 6 
22917.1 1063 . 8 

Manning's n values 
sta n val Sta 

18753.5 .03719743 . 34 

Bank Sta: Left Right 
19743. 34 20301 

Ineffective Flow num= 
Sta L Sta R Elev 

18753.5 19684 . 4 1075 . 2 
20301 22917 . 1 1075 . 2 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 212.37 

num= 
n val 

.032 

3 
Sta 

20301 
n val 

. 037 

Lengths: Left Channel 
495 497.81 

2 
Permanent 

F 
F 

RS : 212 . 37 

Right 
510 

Left and Right channel Bank stations Interpolated 
Station Elevation Data num= 53 

Sta Elev Sta Elev sta Elev Sta 
18816 . 9 1066 . 3 18818 . 6 1066 . 2 18822 . 9 1066 . 3 18834 
18989 . 9 1065 . 8 19000 1065 . 6 19036 . 9 1065 . 2 19054.2 
19112 . 5 1063.4 19137.4 1064 . 7 19138. 3 1064 . 8 19139 . 3 
19209.3 1061 19668.8 1061 19681.7 1066 . 2 19684 . 6 
19685.1 1067.2 19692 . 2 1064 . 6 19715.3 1065 19717 . 4 

19744.061053.778 19782.7 1037.2 19926 . 2 1036.9 20272.4 
20285.4 1036 . 6 20288.8 1038.620320.691053.776 20338.6 
20369.5 1065 . 2 20396 . 5 1069 . 4 20454.4 1070 . 1 20471.3 
22070 . 8 1061 22075.2 1062. 9 22088 . 8 1064.3 22125.1 
22155 . 8 1069.3 22177 . 3 1071.8 22222.4 1065.3 22242 . 6 
22275 . 2 1064.6 22382.7 1065.6 22407 . 8 1066.1 

Manning's n values num= 3 
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1060 21632.6 
1066.2 21757.8 

1069 

coeff contr . 
. 1 

Elev Sta 
1055 19357 . 3 

1054.1 19481. 5 
1069.8 19700 
1038 . 3 20214 . 4 
1041 . 3 20415.6 
1055.6 20494.5 
1070 . 3 20661.5 
1073.6 20841.8 

1074 21091.5 
1070.7 21242.4 
1063 . 3 21392 . 1 
1061.2 21609.9 
1064 . 6 22746.1 

coeff contr . 
. 1 

El ev Sta 
1066.3 18957.9 
1064 . 9 19092.2 
1064.8 19195 . 1 
1067 . 4 19684.8 
1065 . 1 19722 . 1 
1037 . 1 20284 . 2 
1062 . 3 20338.7 
1070.1 20508 . 4 
1067 . 6 22147 . 7 
1063.6 22252 . 8 

1060 
1066.7 

Expan . 
. 3 

Elev 
1055.1 
1054.3 
1067.4 
1037.2 
1048.6 

1057 
1072.5 
1073.2 
1069.7 
1070 . 9 
1057.4 
1060.7 
1064 . 3 

Expan. 
. 3 

Elev 
1066 

1064.1 
1066.9 
1067.3 
1063.2 
1036.6 
1062.3 

1061 
1068.9 
1063.9 



Sta n val sta n val sta 
Post-Project. rep 

n val 
18816.9 .03719744 .06 

Bank Sta: Left Right 
19744 .0620320.69 

. 03220320 . 69 .037 

Le ngths : Left channel 
500 495 . 84 

Right 
485 

I neffective Fl ow num= 2 
Sta L Sta R Elev 

18816.9 19684.6 1070 
20396 . 5 22407 . 8 1070 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description : 212 . 27 

Permanent 
F 
F 

RS: 212 . 27 

Left and Right channel Bank Stations Interpolated 

Station Elevati on Data nu m= 95 
sta El ev Sta Elev sta El ev Sta 

17693.1 1064 . 6 17697 . 9 1064 . 6 17734 . 8 1064 17740 . 4 
17796 . 2 1063 . 1 17827 . 6 1062 . 5 17846 . 2 1062.4 17893 . 5 
18061 . 8 1061 . 5 18108 . 5 1062.4 18180 .8 1062.8 18221. 3 
18264 . 8 1054.5 18285.2 1054 18326.7 1048.1 18342 . 3 
18380.3 1046 . 2 18395.3 1042.4 18405.4 1039 18415 . 2 
18465 . 3 1023 . 5 18544.4 1025. 1 18579 . 3 1015.6 18586 . 4 
18649.7 1013 18693.4 1012.9 18782.3 1012.3 18931.2 
18981.9 1012. 7 19083 1012 . 1 19110 1012 . 1 19284 . 8 
19314.3 1019 19342.1 1028 . 5 19385 . 1 1048.2 19442.6 
19509.8 1062.9 19515 . 4 1063 19561 1063 . 7 19676.4 
19754.6 1039.1 19765 . 4 1035 . 4 19935 . 2 1035.2 20003 . 5 
20281 . 9 1035 . 120330 . 351052 . 334 20337 1054 . 7 20351 

20457 1023.9 20721. 5 
20878.3 1023.7 20909.5 
21016.1 1028 21073.4 
21190 . 6 1025 . 7 21248.8 
21373 . 3 1067.4 21415.5 
21501.4 1044.9 21538 . 1 
21626 .5 1056 . 1 21660 . 7 

Manning's n values 
sta n val Sta 

17693.1 . 04519715 . 25 

Bank Sta: Left Right 
19715.2520330.35 

Ineffective Fl ow num= 
Sta L Sta R Elev 

17693 . 1 19676.4 1065 . 4 
20351 21968 . 2 1059.5 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descript ion : 212 .18 

1023 . 4 20766.6 
1025.8 2093 5 . 1 
1026 . 9 21105.5 
1040.7 21294 . 4 
1061.7 21426 . 9 
1038.9 21543.5 

1060 21745 . 2 

num= 3 
n val sta 

.03320330.35 

1022 . 9 
1026.2 
1026 . 6 
1051. 5 
1059 . 4 
1037 . 9 
1060 . 6 

n val 
.04 

Lengt hs : Left Chan ne l 

2 
Permanent 

F 
F 

RS : 212 . 18 

510 495 

20810 . 1 
20970.3 
21138 . 2 
21328 . 2 
21439.1 
21579 . 4 
21930 . 8 

Rig ht 
475 

Left and Rig ht chan ne l 
station El evation Data 

Bank stat ions I nte r po l ated 

s t a Elev Sta 
16867 . 12 1065.216906.93 
17612.28 1062 . 917794.36 
18039 . 48 1010 . 818149 . 75 
18220.51 1027 . 218252 . 71 
18454 . 36 1016.218568 . 19 
19046 . 22 1017 . 719156.65 
19311.18 1015 . 1 19393.8 
19574 . 96 1010 . 619614 . 98 
19749 . 09 1033 . 819960 . 28 

nu m= 87 
Elev Sta El ev Sta 

1063.9117072.69 1063.6217369.21 
1062 . 3317881.75 1062 . 5817916.47 
1011.6918168 . 39 1016.6418177 .08 
1039 . 3418269 . 64 1041 . 1618292 . 43 
1014.7218633.81 1016 .1118764.91 
1019 . 3719198 . 34 1018 . 4419223 . 89 
1012.98 19433 1012 . 5219464 .03 
1037 . 4219649 . 87 1059 . 81 19685 . 1 

1030.820229 . 47 1031.720272.48 
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coeff contr. 
.1 

Elev Sta 
1063 . 9 17785.6 
1062 . 2 18008 . 4 

1063 18239.7 
1046 . 2 18362.6 
1036 . 5 18431.2 
1013. 2 18615. 7 
1012.8 18976 . 1 
1012 . 2 19302 . 3 
1044.9 19457 . 4 

Expan . 
. 3 

Elev 
1063 . 1 
1061 . 5 

1059 
1053 . 4 
1031 . 5 

1013 
1012 . 6 
1012.4 
1044 . 6 

1065.419715 . 251052.334 
1035.2 20097.2 
1059 . 5 20416.4 
1022 . 2 20848.4 
1026.8 20984 
1026 . 2 21189.1 
1059 . 6 21333.8 
1056.3 21473.7 
1046.2 21617 . 1 
1061.7 21968 . 2 

coeff Contr . 
.1 

1035 . 1 
1037.6 
1021. 5 
1027 . 2 
1025.7 
1060 . 2 

1050 
1054 . 3 
1061.7 

Expan . 
. 3 

Elev Sta Elev 
1062.4817505 . 56 1062 . 52 
1062 . 3217948.21 1065.69 

1014 . 6 18188 1020 .06 
1036 . 718335.96 1016 . 75 

1017.4618823.95 1017 .09 
1018.4919248.34 1016.23 
1021 . 8119488 . 46 1011 . 1 
1058.8119706 . 851050 . 309 
1032 . 6720319 . 31 1039 .88 



• 

• 

20334.571050 . 30720340.72 1054.5120354.62 
20551.86 1053.0420622.11 1048.820687 . 56 
21257.08 1058.6921362.76 1060.7121646 . 22 
22158.98 1065.9622243.23 1064.32 22279.9 
22324.63 1061.3922394.01 1058.4322480 . 34 
22855.27 1061.5422949 .17 1061.4922974.76 
23114.11 1060.29 23152 . 9 1060.0823260.95 
23621.07 1061 . 4723789.79 1060.3723929.16 
24281.11 1062.3324460 . 33 1061.22 

Manning's n values 
sta n val Sta 

num= 3 
n val sta 

16867.12 .04519706.85 .03320 334 . 57 

Post-P roject. rep 
1060.320472 .17 1061 . 55 20523 . 7 1061 . 62 
1052.220928.11 1055 . 2921136.97 1058 . 41 
1067 . 221858.08 1068.1122054.43 1067.43 
1062 . 822295.67 1065 . 5922307.88 1060.91 
1058.922555.28 1058.9222720.83 1059 .92 

1060 23021.3 1058.523070 . 19 1058.44 
1061.423486 . 25 1061 . 0523586.41 1061.15 
1060.4 24034.7 1061 . 824176.57 1062.42 

n val 
.04 

Bank sta: Left Right 
19706.8520334 . 57 

Lengths: Left channel 
500 502 . 53 

Right 
485 

coeff contr . 
.1 

Expan . 
.3 

Ineffective Flow num= 
Sta L Sta R Elev 

16867.1219649.87 1068 
20523 . 724460 . 33 1068 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descripti on : 212.08 

2 
Permanent 

F 
F 

RS : 212.08 

Left and Right channel Bank Stations Interpolated 
Station Elevation Data num= 101 

sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
17052.4 1065.117093.98 1063.217330 . 91 1062.5917423.14 1062.2117562.97 1062.23 

17854.31 106117952 . 67 1061.3917989 . 42 1061 . 1 18003.9 1064.7218053.78 1032.77 
18092.97 1010.318121.67 1010.4218204 . 85 1011 . 4918218.51 1014.5318400.47 1013 .68 
18430 . 19 1013.718591.23 1012.7318717.39 1012.5518827.36 1012 . 71 18982.9 1014 . 44 
19125.21 1014.119158.95 1014.27 19197 . 5 1013 . 7219237.59 1014.0519246.24 1012 .73 
19261 . 95 1013 . 819287.74 1011.5219294.56 1009 . 4419377.18 1009.8819458.03 1009.79 
19560 . 86 1055.919603.52 1052 . 7719676 .09 1052.9419681.091050.10619689 , 85 1045 .14 
19720.06 1031.7419729.83 1028.619835.59 1026.9819956.58 1026.4520018.74 1026 . 48 
20046.86 1026.7120134.08 1025.920179.54 1025.9920234.17 1026 . 6520245.73 1033 .13 
20270.89 1050.120275.07 1052.9220290 . 81 1060.920335.45 1060 . 3720383.25 1044 .65 
20424 . 79 1044.3820442.88 1052.7920545.79 1055.720813.04 1061.3820956.27 1063 .95 
21082.72 1065 . 9821252.33 1068.1621359.98 1067 . 921436.79 1067.7621473.77 1066 .77 
21529.98 1066.4821607.29 1070.321676.41 1072.821730.28 1073 . 8421923.53 1073.03 
22030.61 1073.7622091.57 1073 . 1322182.24 1073.622303.01 1072.0522453.89 1069.64 
22595.45 1068.2222755.09 1066 . 8622966.16 1063.923129.47 1061.46 23222 . 4 1059 .05 
23255 . 36 1058.6423268.74 1055 . 5123278.67 1058.323295.59 1055.5423328 . 26 1058 . 3 
23417 . 52 1058.423428.87 1058 . 123519 . 64 1059.323868 . 62 1059 . 1724082 . 28 1059.08 
24280.77 1060.1224441.84 1061 . 9124594.59 1060.924688.74 1061.7424871 . 91 1061 .24 

24970.8 1060.3325012.15 1058.2625172 . 94 1060.8 25399.4 1060.1425629.95 1059.85 
25800.17 1059.4125815 . 84 1060 . 0725861.96 1079.725884.17 1080.2625963 . 83 1080 . 96 
26004.82 1061.65 

Manning's n values 
sta n val Sta 

17052.4 .04519681.09 

num= 3 
n val sta 

.03320270.89 
n val 

.04 

Bank Sta: Left Right 
19681.0920270.89 

Lengths : Left Channel 
510 519.85 

Ineffective Flow num= 
Sta L Sta R Elev 

17052.419560.86 1078 
20290.826004.82 1078 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

2 
Permanent 

F 
F 

RS: 211 . 99 

Description: 211 . 99 - FEMA section AB 

Left and Right Channel Bank stations 
Interpolated 

Station Elevation Data num= 97 

Right 
475 

s ta Elev Sta Elev sta Elev Sta 
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coeff contr. 
.1 

Elev Sta 

Expan. 
. 3 

Elev 



17386.75 106217493.12 
18128.52 1011.918212.07 
18398 . 32 1031.618455.15 
18746 . 82 1028.918793 . 14 
18928.65 1059.619023 .07 
19222.57 1059 . 719306 . 36 
19535.53 1055.9 19579.8 
19682.93 1052.119695.13 

20018.4 102620129.78 
20249 . 651048.632 20249.8 
20366.72 1051.1620380 . 34 
20969 .05 1071.421086.46 
21606.23 1073.4221740.53 
22189.17 1082.4922398.45 
22698.81 1083.4322757 . 86 
23457.95 1059.0923578 . 87 
23758.72 1057.8423837 . 72 
24332.01 1056.0724582 .04 
24966.74 1058.31 24996.3 
25224.27 1057.7525467 . 18 

Manning's n values 
Sta n val Sta 

17386.75 .04519699 . 77 

Bank Sta: Left Right 
19699.7720249 . 65 

Ineffective Flow num= 
Sta L Sta R Elev 

17386.7519669.23 1078 
20268 . 325467.18 1078 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 211 . 89 

Post - Project. rep 
1060.3617883.55 1058.918026.04 1059.0818043.61 1064 . 43 
1010.04 18284.3 1009.4118375.77 1031.9918386 . 79 1034.99 
1010.4218634.29 1010.1518715.79 1026.1718726 . 98 1025.43 
1039.1118826.55 1047.2218835.49 1050.27 18880.3 1056.14 
1060 . 4719122.51 1058.69 19147.6 1056.9819172.92 1053.9 
1064.7519387 . 36 1066 . 2619419.32 1065 . 7319467.92 1063.3 

1052.519594.04 1050.0119626.09 1059.7519669.23 1060.17 
1051.719699.771048.63219734.91 1025.3919968.68 1025.66 
1025 . 520175.87 1025.6620205.91 1027 . 820236.81 1047.09 

1048.6520268.39 1059.720319 . 37 1059 . 4520355 . 66 1049.61 
1056.3120536.66 1059 . 720697 . 58 1062.9120861.07 1067.46 
1074.5421220.77 1077.821348.89 1078 . 3521519.24 1075 . 76 
1069.1421834.91 106821936.77 1071.0222068.74 1077.26 
1089 . 6222486.87 1090.322515 . 75 1089.9422616 . 83 1085.49 
1080.0622899 . 81 1069.523059 . 97 1066.123300.96 1061 . 35 
1055.29 23592 . 8 1052.823611.42 1057.123707.16 1057.71 
1057.31 23902 1056.223950.13 1056 . 5724182 . 97 1056.91 
1056.0124636.44 105924704.95 1057.5324865.28 1057 . 45 
1059 . 9325064 . 88 1059.825072 . 86 1059.0925171.62 1057.94 
1058.61 

num= 3 
n val sta 

.03320249.65 
n val 

. 04 

Lengths: Left Channel 
740 489 . 19 

2 
Permanent 

F 
F 

RS: 211.89 

Right 
710 

coeff contr. 
.1 

Expan. 
.3 

Left and Right channel 
Station Elevation Data 

Bank stations Interpolated 

sta Elev Sta 
17673.64 1059.917830.52 
18181.64 105718268.15 
18854.83 1058.1 18903.9 
19074.67 1064.519130.02 
19339.05 1053.2 19355.5 
19611.95 1052 . 419640.96 
19877.45 1024.19 19996 
20231.37 1035 . 8620250.74 
20357.11 1053.8720365 . 64 
20808.25 1066.4820898.25 
21444 . 39 1066 . 6721597.69 
22078 . 36 1061 . 7622206.84 
22947 . 07 1067.96 23029 . 4 
23775 . 83 1055.5423829.73 
23995.44 1056.4724052.85 
24271.91 1056.4524411.05 
24840.04 1057.6924883.78 
25336.01 1057 . 1325359.39 

26295 . 6 1059.626333.92 

Manning's n values 
sta n val Sta 

17673.64 .04519685.75 

Bank sta : Left Right 
19685 . 7520250.74 

Ineffective Flow num= 
Sta L Sta R Elev 

17673 . 6419640 . 96 1068 
20268 . 726569.17 1068 

CROSS SECTION 

RIVER: 1 

num= 95 
Elev sta Elev sta Elev Sta 

1057.818075.45 1057.5918106.59 1061.3918156 . 21 
1057.418570.49. 1056.27 18656.7 1057 . 3718734.79 

1058.6218933.75 1056.2618954 . 51 1054.319026 . 15 
1067.6619166 . 92 1067.8219220.33 1064.2519291.97 
1049.4119383 . 94 1051.7719506.58 1049.7319568.03 
1059 . 4519668.79 1059.3319685.751048.02319719.16 

1024.820046 . 95 1024 . 9420149.18 1025.3420215 . 53 
1048.0220268.71 1059 . 320317 . 76 1059.25 20347.9 
1057.4620503 . 92 1061.220587.79 1062.3220715.42 
1068.17 21050.2 107021240.42 1069.721365.85 
1066 . 8121747.36 1066.621837.61 1066.0122018 . 21 

1065.222377.75 1068.122579.85 1068.7522814 . 63 
1068.0923191.51 1066.423528 . 26 1059 . 523662 . 78 
1054.1523844.87 1051.223876 . 82 1056.0923920 . 99 

1056 .124082.77 1056.624140.98 1058.2724165.07 
1053.1724579 . 36 1053.324759 .09 1054.04 24774 . 1 
1058.2624920.88 1055.825041.94 1055.2925284.44 
1058 . 3225402.51 1057.3 25726.4 1058.2326172.96 
1078.1726470.33 1078.826504.14 1058.926569.17 

num= 3 
n val sta 

.03320250.74 
n val 

. 04 

Lengths: Left channel 
507 527 . 46 

2 
Permanent 

F 
F 

Right 
640 
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coeff contr. 
. 1 

Elev 
1060 . 92 

1059.4 
1059.53 
1056 . 93 
1052 .09 
1025 . 75 
1026 . 87 
1053.02 
1064 . 82 
1067.31 
1062.79 
1068.78 
1056 . 72 

1057 
1058.25 
1055.28 

1056.1 
1058 . 11 
1059.94 

Expan. 
. 3 



• 

• 

Post-Project. rep 
REACH: 1 RS: 211.79 

INPUT 
Description: 211.79 

Left and Righ t channel Bank Stations Interpolated 
Station Elevation Data num= 85 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
18158.31 1058.118521.37 1057.9218711.98 1053.2918821.22 1049.9719332.48 1038 . 9 

19421.9 1034.719443.13 1034.6819494.83 1031.4519529.82 1033.8919593.73 1053 . 47 
19613.84 1059.219631.93 1059.1219649.871047.18219683.64 1024.7119868.29 1023.84 
19990.11 1024.4520071 .01 1024.2 20181 1025 .03 20210.4 1042.5420217.711047.186 
20234.96 1058.1520266.77 1058 . 9620288.34 1058 . 220317.07 1049.6420327.91 1051 . 41 
20334.62 1054.8620544.02 1058.1120748.52 1061.320960.89 1062.1921136.74 1063 . 31 
21355 . 67 1062.99 21514.2 1062 . 9221680.46 1061.621736.21 1061 . 7621809.47 1060.69 
21912.92 1059 . 5422164.31 1055.8622183.26 1055.422365.65 1059.3522456.33 1059.66 
22607.29 1061.0722697.85 1061.2422757 .13 106222877.22 1061.9822997.38 1061.21 
23058.71 1061.6923238.58 1060.2923378.99 1059.623483.49 1059 . 3723694.55 1056.44 
23766.47 1056.3523904.99 1053.8723939.63 1052.523954.41 1049.7323974.63 1054.92 
24066.57 1057.0124104 . 95 1055.7224159.03 1054.924203 . 29 1053 . 77 24226.8 1054 .13 
24410.42 1054.11 24588.5 1054.8124806.33 1056.924857.28 1056.9224892.35 1056.25 

24937 . 4 1056 . 2724992.53 1057.9125025.07 1054.525154.69 1054.6325336 . 45 1057 .87 
25508.23 1059.0125689 . 64 1058.1825912.41 1058.826025 . 53 1058.4626235.18 1058.51 
26315.33 105826360.96 1059.1426386.48 1071 . 426401.46 1071.61 26423.9 1078.8 
26526.56 1078.9226547.02 1071.3226569.39 1067.826599.18 1058.2826670.85 1059 .87 

Manning's n values 
Sta n val Sta 

18158.31 .04519649.87 

num= 3 
n val Sta 

.03320217.71 
n val 

.04 

Bank Sta: Left Right 
19649.8720217.71 

Lengths: Left channel 
680 450.74 

Right 
290 

Ineffective Fl ow num= 
Sta L Sta R Elev 

18158.3119613 .84 1068 
20266.726670.85 1068 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 211.71 

2 
Permanent 

F 
F 

RS: 211.71 

Left and Right channel Bank Stations Interpol ated 
Station Elevation Data num= 82 

sta Elev Sta Elev sta 
18356 . 24 1056.618403 . 32 1056.5118836.53 
19462.94 1052.519478.82 1053.0919497.62 
19595.29 105919611.46 1057.8119628.43 
19928.43 1023 .1919998 .17 1023.220045.76 
20216 . 14 1057.2120266.22 1057.7620314.99 
20568.24 1050 .2520851 .05 1051.3120962.88 

. 21419.92 1051.2321727.44 1052.6221848.61 
22220 . 26 1051 . 5322459.24 1054.3422578.82 
23117 . 46 1056.8923238 . 24 1055 . 61 23357.2 
23685.75 1053.2823748 .15 1053.5423836.62 
24046.15 1048.724064 . 65 1054.8424297.11 

24914.5 1057.2724949.53 1057.2425042 . 76 
25243.64 1054.8825321.41 1057.3325361.74 
25724.65 1059.9825796.42 1060.0825841.82 
26081 .09 1058.8926241 . 81 1058.1126377.22 
26493.74 1078.7726570.07 1078.7926595.33 
26693.27 1058.2226725.34 1059.01 

Manning's n values num= 3 
Sta n val Sta n val Sta 

18356 . 24 .04519628 . 43 .03320197 . 84 

Elev sta 
1046 . 2 619011.11 
1060.06 19533 
1046 . 4719661.32 
1023.2120158. 51 

1042.620325.03 
1051.521206.3 5 
1053.521981.25 
1055.122876 .18 
1054 . 623446.32 
1056.423904 . 67 
1054.624417 .85 
1055 . 725080.42 

105825507.43 
1059 . 625987 . 23 
1057.126422.65 

1080 26627.3 

n val 
.04 

Bank Sta: Left Right 
19628.4320197 . 84 

Lengths: Left channe l 
780 392.06 

Right 
500 

Ineffective Flow num= 
Sta L Sta R Elev 

18356.24 19595.3 1068 
20266.226725.34 1068 

CROSS SECTION 

2 
Permanent 

F 
F 
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coeff contr. 
.1 

Expan . 
. 3 

Elev Sta Elev 
1054.3319170.81 1053.8 
1043.2819551.37 1045.32 
1024.4919846.96 1023.81 
1023.3920197 . 84 1046.47 
1043.14 20337 . 2 1046.87 
1051.6421388 . 45 1051.42 
1052.7822130 . 55 1052 . 51 
1055.9323025.66 1056.21 
1054.2323535.13 1054.99 
1055.7524029.98 1052.16 
1054.0824709.66 1055 . 58 
1056.7725117.12 1053 . 8 
1059.54 25610.8 1058.49 

1060.326062.01 1060.39 
1058 . 2926467.41 1067.88 
1065.29 26661.5 1058.87 

coeff contr. 
.1 

Expan . 
.3 



RIVER: 1 
REACH: 1 

INPUT 
Description: 211 . 63 

Post-Project. rep 

RS: 211.64 

Left and Right channel Bank Stations Interpolated 
station Elevation Data num= 74 

Sta Elev Sta Elev sta Elev sta Elev Sta Elev 
18455.22 1055 . 618870 . 41 1054.6119083.17 1054.4919308.22 1054 . 2519426.55 1053.86 

19582.2 1054.119594.16 1050.2119604.79 1050 . 3319629.34 1057 . 4119639.51 1057.5 
19657.71045.60119689.19 102519804.58 1023 . 319911 . 42 1022.65 19986 . 5 1022.75 

20036.19 1022.9320060.82 1023 .620181 .08 1022 . 5820196.63 1031.17 20219.81045.602 
20238.13 1057.0220265.94 1057.5920288.34 1056.820321.05 1046 . 9420343.65 1039.08 
20371.71 1043.95 20510.4 1045.0120712.01 1046.120789.36 1046 .9121038.61 1047 .48 
21208 . 66 1048.1421454 .04 1047.8221685.69 1048.521805.81 1048.0822092.18 1048.45 
22242.98 1048 . 2222332.89 1048.1922513.12 1050.222770 .05 1051.0723054.32 1051.7 
23295.42 1051.6523472.95 1051.1123700.42 1052.523820.77 1054.7623926.54 1054.04 
23949.21 1052.3623981.01 1052.4624008.88 1047.424037.13 1053.1124090.43 1054.01 
24133 . 79 1054.5824302.75 1054.0624347.21 1053.624484 .04 105424904.87 1055 .84 

25102.6 1055.6325165.57 1054.9925293.65 1054 . 325400.67 1057.0625522.25 1059.22 
25597 .17 1058.4125713.85 1057.9825824.69 1060.625850 .02 1060.9225980 .05 1061.02 
26040.31 1060.2826085.96 1060.1626115.36 1058.626378.37 1057.1726385 . 52 1058.22 
26496 . 95 1078.6826605.38 1079.6726703 . 24 1058.126712.22 1058.41 

Manning's n values 
s ta n val sta 

18455 .2 2 .045 19657.7 

num= 3 
n val sta 

.033 20219.8 
n val 

.04 

Bank St.a: Left Right 
19657 .7 20219.8 

Lengths: Left channel 
481 521.13 

Right 
221 

Ineffective Flow num= 
Sta L Sta R Elev 

18455.2219639.51 1068 
20265.926712.22 1068 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

2 
Permanent 

F 
F 

RS: 211. 54 

Description: 211.54 - FEMA section AA 
Station Elevation Data num= 24 

Sta Elev Sta Elev Sta 
18557 105619498.08 1062.8819570.11 

19866 . 76 1021 . 920100.43 1023.220148.29 
20223.6 1049.320265.59 1046 .120326.25 

20374.03 1055.420382 .33 1055 .9 20385.6 
20443.92 1057.120456.54 1061.420479.34 

Manning's n values 
Sta n val Sta 

nu m= 3 
n val Sta 

18557 . 03719498.08 .03220163 . 32 

Elev sta 
1056.919585.13 
1056 . 820163.32 
1049.420339.59 
1055.9 20412.1 
1060.721248.52 

n val 
. 037 

Bank Sta: Left Right 
19498.0820163.32 

Lengths: Left channel 
125 125 . 49 

Right 
120 

Ineffective Flow num= 
Sta L Sta R Elev 
1855719498.08 1070 

20163.3221248.52 1070 

BRIDGE 

RIVER: 1 
REACH: 1 

INPUT 

2 
Permanent 

F 
F 

RS: 211.525 

Description: 19th Avenue Bridge 
Distance from upstream xs = .1 
Deck/ Roadway width = 124.49 
weir coefficient 2.6 
upstream Deck/ Roadway Coordinates 

num= 11 

coeff contr. 
.1 

Elev Sta 
1056 . 719633.01 

105720195 . 23 
1050.820360.21 
1057.320434 . 96 
1053.6 

Coeff Contr. 
.1 

Sta Hi cord Lo cord Sta Hi cord Lo cord Sta Hi Cord LO Cord 
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Expan. 
. 3 

Elev 
1023.1 
1056.3 
1052.5 
1056.7 

Expan . 
. 3 



• 

• 

Post- Project. rep 
18557 

19617.96 
19974.41 
20336.66 

. 1056 105619498.08 1062.88 1062 . 8819498.08 1062.88 1056 . 33 
1062.03 
1060 . 46 

1065.1 1058.4319732.91 1067.4 1060 . 6819853.66 1068.72 
1069.18 1062.5120095.16 1068.67 1061.9720215.91 1067.18 
1064.77 1058.0320456 . 45 1061 .4 1054.73 

upstream Bridge cross section Data 
station Elevation Data num= 24 

Sta Elev Sta Elev Sta 
18557 105619498.08 1062.8819570.11 

19866.76 1021.920100.43 1023 . 220148.29 
20223.6 1049 . 320265.59 1046.120326.25 

20374.03 1055.420382.33 1055 . 9 20385.6 
20443.92 1057.120456 . 54 1061.420479.34 

Manning's n values 
sta n val Sta 

18557 .03719498.08 

Bank Sta: Left Right 
19498 . 0820163 . 32 

Ineffective Flow num= 
Sta L Sta R Elev 
1855719498 .08 1070 

20163. 3221248.52 1070 

num= 3 
n val sta 

. 03220163 . 32 

coeff contr . 
. 1 

2 
Permanent 

F 
F 

Downstream Deck/ Roadway Coordinates 

Elev sta 
1056 . 919585 . 13 
1056 . 820163 . 32 
1049 . 420339 . 59 
1055 . 9 20412.1 
1060 . 721248 . 52 

n val 
.037 

Expan . 
.3 

Elev Sta 
1056 . 719633 .01 

105720195 . 23 
1050.820360 . 21 
1057.320434.96 
1053.6 

num= 11 
Sta Hi Cord LO Cord Sta Hi Cord LO Cord Sta Hi Cord Lo Cord 

18557 1056 105619498.08 1062.88 1062.8819498.08 1062 .88 1056 . 33 
19617.96 1065.1 1058 . 4319732.91 1067.4 1060.6819853.66 1068 . 72 1062 .03 
19974.41 1069.18 1062.5120095.16 1068.67 1061.9720215.91 1067.18 1060.46 
20336.66 1064.77 1058.0320456.45 1061.4 1054.73 

Downstream Bridge cross section Data 
Station Elevation Data num= 22 

sta Elev Sta Elev Sta 
18577 105619498.08 1062 . 8819510.11 

19642.62 102319876.38 1021.820110 . 04 
20204.85 1056 . 120210.17 1055.920249.54 
20366 . 65 1054.320380.75 1054.620418.55 
20479.34 1060.721248.52 1053 . 6 

Manning's n values 
sta n val sta 

18577 .03719579.82 

Bank Sta: Left Right 
19579.8220172.93 

Ineffective Flow num= 
Sta L Sta R Elev 
1857719579.82 1056.7 

20172.9321248.52 1056 . 8 

num= 3 
n val Sta 

. 03220172.93 

coeff contr. 
. 1 

2 
Permanent 

F 
F 

Elev Sta 
105119579.82 
102320157.91 

1049.420344 . 26 
105520428.15 

n val 
.037 

Expan. 
. 3 

Elev Sta 
1056.719594.75 
1056.620172.93 
1054.820347.44 

105520456 . 54 

Elev 
1023 . 1 
1056.3 
1052 . 5 
1056.7 

Elev 
1056.5 
1056.8 
1054.8 
1061.4 

upstream Embankment side slope 
Downstream Embankment side slope 
Maximum allowable submergence for weir 
Elevation at which weir flow begins 
Energy head used in spillway design 
Spillway height used in design 

horiz. to 1.0 vertical 
horiz. to 1.0 vertical 

weir crest s hape 

Number of Piers 7 

Pier Data 
Pier Station 
Upstream 

Upstream=19615.06 
num= 2 

Elev width Elev width 
5.8 1046.9 5. 8 1058.51 

num= 2 
Elev width Elev 

Downstream 
width 

5.8 1046 . 9 5 . 8 1058.51 

Pier Data 
Pier station 
upstream 

width 
5.8 

Downstream 
width 

upstream=19735 . 81 
num= 2 

Elev width Elev 
1022 5. 8 1060.77 

num= 2 
Elev width Elev 

flow= .95 

Broad crested 

Downs tream=19615.06 

Downstream=19735.81 
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Post-Project. rep 
5.8 1022 5. 8 1060.77 

Pier Data 
Pier Station upstream=19856.56 Downstream=19856 .56 
upstream num= 2 

width Elev width Elev 
5.8 1020.85 5 . 8 1062.07 

Downstream num= 2 
Width Elev width Elev 

5.8 1020.85 5.8 1062.07 

Pier Data 
Pier Station Upstream=19977.31 Downstream=19977.31 
Upstream num= 2 

width Elev width Elev 
5.8 1028 .55 5.8 1062.51 

Downstream num= 2 
width Elev width Elev 

5.8 1028.55 5.8 1062.51 

Pier Data 
Pier Station upstream=20098 .06 Downstream=20098.06 
upstream num= 2 

width Elev width Elev 
5.8 1033.84 5.8 1062.02 

Downstream num= 2 
width Elev width Elev 

5.8 1033.84 5.8 1062.02 

Pier Data 
Pier Station upstream=20218.81 Downstream=20218.81 
upstream num= 2 

width Elev width Elev 
5.8 1039.95 5.8 1060.55 

Downstream num= 2 
width Elev width Elev 

5.8 1039.95 5.8 1060.55 

Pier Data 
Pier Station upstream=20339.56 Downstream=203 39.56 
upstream num= 2 

width Elev width Elev 
5.8 1045.78 5.8 1058.17 

Downstream num= 2 
width Elev width Elev 

5.8 1045.78 5.8 1058.17 

Number of Bridge coefficient Sets 1 

Low Flow Methods and Data 
Energy 
Momentum 
Yarnell 

se lected Low Flow Methods 

High Flow Method 
Energy only 

Additional Bridge Parameters 

Cd 1.2 
KVal 1.05 

Highest Energy Answer 

Add Friction component to Momentum 
Add weight component to Momentum 
class B flow critical depth computations use critical depth 

inside the bridge at the upstream end 
criteria to check for pressure flow = upstream energy grade line 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS : 211.51 

Description: 211.51 

Begin 19th Ave Landfill channelization 
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• 

Post-Project. rep 

Station Elevation Data num= 22 
sta Elev Sta Elev Sta 

18577 105619498.08 1062 . 8819510.11 
19642.62 102319876.38 1021 . 820110.04 
20204.85 1056.120210.17 1055.920249.54 
20366.65 1054 . 320380.75 1054 . 620418.55 
20479.34 1060.721248 . 52 1053.6 

Man ning ' s n val ues 
sta n val sta 

num= 3 
n val Sta 

18577 . 03719579.82 .03220172.93 

Elev Sta 
105119579.82 
102320157.91 

1049.420344.26 
105520428.15 

n val 
.037 

Bank Sta: Left Right 
19579.8220172.93 

Lengths: Left Channel 
541 562.88 

Right 
606 

Ineffective Flow num= 
Sta L Sta R El ev 
1857719579.82 1056.7 

20172.9321248.52 1056 . 8 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 211 . 41 

2 
Permanent 

F 
F 

RS: 211.41 

Left and Right channel Bank Stations Interpolated 

Elev Sta 
1056.719594.75 
1056.620172.93 
1054.820347 . 44 

105520456 . 54 

coeff contr. 
.1 

El ev 
1056.5 
1056.8 
1054.8 
1061.4 

Expan. 
.3 

station Elevation Data num= 98 
Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 

18573 . 85 1055.518621.78 1056.6118655.14 1053.7918722.99 1053.2518902.93 1052.9 
19132.77 1051.619320.33 1050.8719480.47 1049.5819533.31 1047.7219566.92 1049.4 

19611.4 1046.919634.53 1044.0819638 .09 1041.7819668.43 1022.1819702 . 69 1018.56 
19754.63 1019.6519786.92 1018 . 319889.98 1020.7419930.16 1020.8119994.45 1020 .82 
20076 . 61 1020.9120167 . 45 1021.220192.38 1033.0120195.55 1039.3220206.061041 . 777 
20220.36 1045.1220236.46 1054.7820293.62 105620331.24 1065.2220351.37 1065.23 
20357.03 1066.6220414.04 1056 . 96 20436.1 1062 . 220445.88 1058.7420504.13 1060.74 
20521.21 1060.7920557.16 1066.5820578 . 69 1061.620603.37 1060.3620654.05 1060 .04 
20689.25 1058.2320722.97 1060.5820735.67 1057.720828 . 84 1057.0620846.13 1057.59 
20898.33 1070.2520938.86 1063.6420980.02 106321017.32 1057 . 9221060.66 1055.82 
21097.07 1055.5321119 . 44 1056.16 21132.9 1055.121181.47 1054.221283.06 1053.8 
21298.44 1058.2121320 . 94 1060.3521339.43 1062.821380.38 1060 . 3221406.09 1052.45 
21459.74 1053 . 4821477 . 97 1059.9821533.47 106121555.62 1081.8121619.68 1081 .91 
21644.09 1080 . 121655.42 1076 . 4821707 . 29 1075.321720.18 1072 . 1521749.96 1071.27 
21770.47 1076.9921793.84 1054 . 8221802.85 1056.121842.36 105621864.05 1053 . 48 
21891.41 1052 . 6921905.23 1051.4321991.71 1051.822210.76 1052 .0622373.03 1052 . 78 
22531 . 21 1052 .1722650.75 1052 . 0922819.43 1052.522919 . 43 1053 . 1423211.23 1053 . 67 
23252 . 71 1054 . 2423349.12 1054.0823463.55 1053.123574.33 1051 . 7923680.61 1051.32 
23891 . 22 1051.5624133.09 1051.4824212.43 1051 . 924237.65 1050.3224284.73 1050 . 32 
24320 . 22 105124361.59 1050.58 24444.1 1052 

Man ning's n values 
sta n val Sta 

18573.85 .03719638.09 

Bank sta: Left Right 
19638.0920206.06 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 211.31 

num= 3 
n val sta 

.03220206.06 
n val 

. 037 

Lengths : Left channel Right 
500 501 . 53 505 

RS : 211 . 31 

coeff contr . 
.1 

Left and Right chan nel 
Station El evation Data 

Bank Stations Interpolated 

Sta Elev Sta 
19209 . 8 1054 19309 . 4 
19496 . 2 1050 . 5 19510 . 1 

19614 1021.1 19677.8 
19954 . 9 1021.8 19973 . 9 

20112 1026.2 20123 . 3 

num= 98 
Elev Sta 

1053.9 19371 
1050.5 19528.9 
1021.1 19724 . 1 

1032 19980 . 4 
1028 20158.9 

Elev Sta Elev Sta 
1052.4 19415 . 6 1052 19462 . 5 
1041.9 19531 . 21040.766 19571 . 7 
1021.3 19888 . 2 1022 19928.3 
1029.8 19994 . 7 1027.2 20059 
1030.9 20198 . 7 1033 . 6 20212.5 
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Expan. 
.3 

Elev 
1051. 5 
1020.8 
1022 . 1 
1026.6 
1034.3 



20267 . 3 
20343 
20499 

20584.2 
20692.1 
20778 . 6 
20884. 1 
20964.4 

21082 
21141.3 
21236 . 3 

21457 
21576 . 7 
21672.8 
21754.3 

1034.5 20269 . 1 1035 . 1 20281.8 
1038 20356 . 11040 . 765 20425 . 9 

1049 . 5 20549 . 5 1051.1 20551 . 5 
1059.5 20614 1060.7 20625 . 4 
1051 .6 20699.2 1055 20718 . 1 
1052.4 20806 1052 . 5 20808 . 3 
1051.7 20893 1051.9 20922.6 
1055 . 2 20970.5 1050 . 2 21010 . 5 
1053 . 8 21083.4 1053.5 21093.1 
1051.6 21160 . 1 1051.2 21201.6 
1049 . 8 21240.9 1049 . 4 21293 . 9 
1046.7 21459.4 1046.7 21510 . 1 
1047 . 8 21607 . 4 1058.3 21626 . 3 

1062 21684.6 1057 . 7 21696 . 7 
1054.6 21757.7 1053 21786 

Manning's n values num= 3 
s ta n val Sta n val Sta 

19209 . 8 . 03 7 19531 . 2 . 032 20356 . 1 

Post-Project . rep 
1034.8 20323 . 2 1035 . 6 20338 . 5 
1055.5 20434.4 1057.4 20457 . 3 

1051 20571.1 1052 . 5 20575.3 
1057 20636 1051.6 20682.5 

1055.1 20723 . 4 1052.3 20725.3 
1053 . 2 20835 . 4 1052.5 20836 . 7 
1067.4 20930 . 4 1067 . 8 20944 
1050 . 3 21036 . 1 1052 21040 . 8 
1049 . 5 21124 . 5 1050 . 5 21134.6 
1048 . 9 21204 . 4 1049 . 1 21219 . 3 

1049 213 38 . 4 1048 . 2 21394 . 2 
1046.2 215 38 . 8 1046 . 8 21571 
1059.1 21651.1 1060.7 21661 . 7 
1051 . 4 21740.6 1053.4 21745.1 
1052.5 

n val 
. 037 

Bank Sta : Left Right Lengths: Left Channel Right coeff contr . 
. 1 19531 . 2 20356 . 1 540 523 . 28 460 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

20434 . 4 21786 1060 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 211.21 

RS: 211.21 

Left and Right channel Bank Stations Interpo l ated 
Station Elevation Data num= 88 

Sta Elev sta El ev Sta 
19418 . 7 1050 19432 . 3 1049 . 9 19486 . 6 

19520 1044.719528 . 741040 . 216 19566 
20060 . 3 1022 .2 20076.2 1032 . 8 20080 
20174 . 8 1026.6 20183 . 9 1027.6 20204.6 
20232 . 4 1030 . 9 20272 . 7 1031 . 9 20335.2 
20425.2 1031 . 3 20429 . 3 1031.7 20447 . 4 

20521 . 261040 . 21620521.281040 . 226 20524 . 4 
20571 . 8 1065 . 7 20580 . 9 1066 20589. 3 
20646.3 1062.6 20659 . 3 1063 . 4 20674 . 4 
20760 . 3 1066 20772 1068 20791 . 6 
20876 . 7 1045.5 20891.6 1044 . 9 20916 . 6 
21002 . 8 1046 . 7 21028 . 1 1048.6 21034 . 5 
21130.1 1044.6 21249 . 3 1044 21250 
21324 . 8 1046 . 7 21 359.3 1046 . 9 21432.1 
21462 . 5 1051.8 21469 . 8 1052 . 8 21533 . 8 
21642 . 6 1057.9 21645 . 8 1056.1 21673.8 

21972 1044.7 21983.2 1052 . 6 21984 . 7 
22028 . 7 1051 22088.3 1051.4 22171 

Manning's n values 
Sta n val Sta 

num= 3 
n val sta 

19418 . 7 . 03719528.74 .03220521 . 26 

Elev Sta 
1051 19504 . 4 

1021.1 19781.8 
1035 2008 2 .4 

1029 . 5 20217.4 
1032 . 6 20395.1 
1035.2 20472 . 4 
1041 . 8 20544 
1061.5 20605 . 5 
1064 . 8 20683 . 8 
1063.6 20814 . 8 
1044. 2 20944 . 9 
1044 . 8 21035 . 5 
1044.1 21260 . 5 

1048 21449 . 9 
1052 21595 . 7 

1046.4 21698 
1051.9 21991.1 
1051 . 7 

n val 
.037 

Bank Sta: Left Right Lengths : Left Channel Right 
19528.7420521.26 495 493.11 475 

Ineffective Flow num= 1 
Sta L sta R Elev Permanent 

20571 . 8 22171 1068 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 211.12 

Description: 211 . 12 - FEMA section z 

Left channel Bank station Interpolated 
Station Elevation Data num= 63 

Sta Elev sta Elev sta Elev Sta 
Page 30 

Elev sta 
1050 . 9 19507 . 4 
1021. 6 19997 . 4 
1032 . 7 20093.4 
1030 . 4 20229.3 

1032 20413 . 6 
1032 . 1 20501.4 
1051.9 20563 . 3 
1058 . 5 20622 . 4 
1065 . 5 20692 . 9 

1059 20846 . 6 
1044.5 20964 . 5 

1044 21113 . 8 
1047 . 3 21288 
1048 . 7 21452 . 1 
1051.9 21614 . 5 
1040 . 9 21967.4 
1050 . 7 21999 

coeff contr. 
. 1 

Elev Sta 

1037 . 1 
1049 

1055.6 
1051.6 
1052 . 3 
1052 . 2 
1066.2 
1052.7 
1050 . 2 
1052 . 5 
1047.1 
1046 . 8 
1060.9 
1054 . 1 

Expan . 
. 3 

Elev 
1051.4 
1022 . 1 
1024.4 
1030.7 
1031.7 
1030 . 2 
1064 . 6 
1060 . 1 
1064 . 2 

1053 
1044 . 9 
1044 . 6 
1046 . 8 
1049.4 
1051. 8 

1041 
1051 . 3 

Ex pan . 
. 3 

Elev 



• 

Post-Project. rep 
19314 

19482.5 
20090.7 
20287.8 
20453.3 
20572.2 
21082.9 
21264.3 
21335.9 

21409 
21564.5 
22111. 5 
22200.7 

1050.6 19321.1 
1051.2 19483.7 

1021 20239.6 
1020 20321. 5 

1015.7 20484 . 3 
1046.4 20577.1 
1041.6 21123 
1041.1 21277.3 
1046.9 21349.5 
1041.7 21414.3 
1044.7 21580.3 
1053 . 1 22112.9 
1051.7 22225.6 

1050 . 6 19403.5 1050.4 19415.2 1050.5 19470.9 
1050.519498.46 1040.58 19527.6 1021 19600.2 
1020.4 20259 1020.1 20267 1022.5 20276.5 
1020.6 20364.3 1020.4 20406.5 1019.8 20438.1 
1015.7 20510.9 1015.7 20526.1 1023 . 8 20540.7 
1044 . 9 20591.9 1040 . 2 21035 . 6 1040 . 2 21045.7 
1041 . 5 21166 1041.6 21189.7 1041.5 21228.3 
1040.7 21299.3 1040.6 21311.7 1043.9 21321.5 
1046.7 21377.3 1046.7 21389.3 1045.7 21395.8 
1040.2 21431.9 1040.1 21441 . 7 1040 . 6 21511 . 5 
1044 . 8 21593 1044 . 6 21597 1042 22094 . 6 
1051.5 22113.7 1050.9 22123 1051 . 4 22146.6 
1051.6 22293.4 1051 . 7 

Manning's n values 
sta n val Sta 

19314 .03719498.46 

num= 3 
n val sta 

.032 20572.2 
n val 

.037 

Bank Sta: Left Right Lengths: Left Channel Right 
19498 . 46 20572 . 2 500 505.73 500 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

21335 . 9 22293.4 1050 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 211.02 

Left Channel Bank Station 
Station Elevation Data 

RS: 211.02 

Interpolated 
num= 58 

Sta Elev Sta Elev sta Elev Sta 
19239 1049.4 19253.3 

19409 . 6 1049.3 19472.3 
20111.7 1020 . 1 20119 . 2 
20202.9 1020.4 20228.3 
20279.9 1025.7 20343.8 
20448.3 1038 . 4 20459.5 
20501.7 1038.2 21087.6 
21144.9 1032 . 5 21184.2 
21353.2 1040 21399 . 5 
21524.4 1043 . 8 21535.1 
22163.4 1052.1 22174.7 
22324.3 1052 22393 . 8 

1049.2 19318 . 8 1049.3 19330 
104919487 . 121039.375 19515.1 

1025.6 20133.2 1024.1 20136.2 
1020.7 20238.9 1022.4 20243.6 
1026 . 1 20394.3 1041.3 20424.2 
1037.9 20468.8 1038.2 20484.1 
1039.1 21102.9 1037.2 21124 . 7 
1034.3 21243.7 1036.3 21300 . 5 
1041.4 21439 1042.3 21480 
1043.6 21559.7 1042.3 21570 . 6 
1052.9 22226.3 1051.5 22239.2 
1052.8 22399.8 1052.7 

Manning's n values 
Sta n val Sta 

19239 .03719487.12 

num= 3 
n val sta 

.032 20394 . 3 
n val 

.037 

Bank Sta: Left Right Lengths: Left Channel Right 
19487 . 12 20394.3 485 493.19 495 

Ineffective Flow num= 1 
sta L sta R Elev Permanent 
21500 22399.8 1050 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 210.93 

RS: 210 . 93 

Left channel Bank station Interpolated 
Station Elevation Data num= 50 

Sta Elev Sta Elev Sta 
19200.1 1048 . 6 19256.6 1048 . 1 19323.4 
19464 . 2 1048.319479.121039.255 19508.9 
20138.8 1028 20162.4 1029.4 20166.3 
20278.3 1019 . 9 20290 1025.6 20331.4 
20355.1 1030.5 20397 . 8 1031.3 20406.9 
20455 . 9 1039 . 7 20458 . 7 1037.8 20465.5 
21343 . 1 1032 . 7 21350 . 5 1032.5 21376.3 
21424.3 1033.9 21484.4 1034.5 21494.9 

Elev sta 
1048.3 19376.7 
1021. 2 19821. 8 
1026 . 3 20172.8 

1025 20349 . 2 
1035.2 20414.8 
1037.9 20470.4 
1035.6 21390 . 1 
1034.3 21537 

Page 31 

coeff contr. 
.1 

Elev Sta 
1049 . 2 19381.9 
1021.2 19977 . 7 
1022.2 20140 
1025.6 20270.1 

1040 20434 
1038 20494.6 

1036 . 8 21132.2 
1038 . 4 21315.9 
1043.6 21514 . 7 
1042 . 2 22151.3 
1051.3 22318 

coeff contr. 
.1 

Elev Sta 
1048.6 19414.5 
1022.3 20131.9 
1019.1 20212 
1032 .1 20351.6 
1039.6 20431.2 
1034.9 20474 . 7 
1033.4 21395.9 
1034.4 22171. 3 

1050.5 
1021.1 
1019.8 
1015.7 
1029.4 
1040 . 3 

1041 
1044 . 1 
1044.6 
1043.7 

1042 
1051.4 

Expan. 
. 3 

Elev 
1049.5 
1020.4 
1019.4 
1025 . 5 
1040.5 
1038.7 

1033 
1038.7 
1043.6 

1042 
1051.9 

Expan. 
. 3 

Elev 
1048 

1023.4 
1018.7 
1031.2 
1039.4 
1032.7 
1033.7 
1034.4 



Post-Project. rep 
22195.5 1049.6 22217.9 1047.5 22260.9 1035 22263.6 
22312.1 1051.8 22326.6 1051.4 22375.7 1051.7 22388.8 

Manning's n values num= 3 
Sta n val sta n val Sta n val 

19200.1 .03719479.12 .032 20414.8 .037 

Bank Sta: Left Right Lengths: Left Channel Right 
19479 . 12 20414.8 505 505.14 505 

Ineffective Flow num= 1 
sta L Sta R Elev Permanent 
21576 22397 . 4 1048 F 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 210.83 

Left Channel Bank Station 
station Elevation Data 

Sta Elev Sta 
19202.3 1047.9 19230.6 

19450.411038.813 19469 . 9 
19961 . 4 1020 . 6 19972.9 
20042.7 1023.3 20047.1 
20164 . 7 1020.3 20209.2 
20306.6 1025.2 20309 
20408 . 7 1043.6 20410 . 4 
21423.7 1034 . 1 21433.7 
21646.5 1030.2 21704.4 

21814 1044 . 7 21818.3 
21887.9 1033 . 8 21911.6 
22364 . 7 1049.8 22372.9 
22499 . 7 1044.9 

Manning's n values 
Sta n val Sta 

19202.3 . 03719450 . 41 

RS: 210 . 83 

Interpolated 
num= 61 

Elev Sta 
1048.2 19316.1 
1026.5 19479.2 
1027.1 19981.7 
1022 . 6 20060.1 
1020.4 20210.1 
1026 . 8 20312. 4 
1042.5 20412 

1033 21527 . 5 
1029 . 9 21742 . 9 
1046.4 21862.5 
1035.9 21937.9 
1048.2 22423 

num= 3 
n val sta 

.032 20410.4 

Elev Sta 
1047.1 19412.4 
1021.2 19797 . 6 
1030.2 20023.7 
1021. 5 20068 
1020 . 8 20276.6 
1026.3 20316 . 8 

1040 20434.3 
1031.1 21554.4 
1046.2 21761.3 
1045 . 9 21879.4 
1050.1 21957.5 
1049.3 22443 . 3 

n val 
. 037 

Bank Sta: Left Right Lengths: Left Channel Right 
19450 . 41 20410.4 505 505.61 500 

Ineffective Flow num= 1 
Sta L sta R Elev Permanent 

21742.9 22499 . 7 1048 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 210.74 

RS: 210.74 

Left channel Bank Station Interpolated 
station Elevation Data num= 63 

Sta Elev Sta Elev Sta 
19243.9 1048.6 19252.9 1048.6 19306.8 
19417.4 1044.519426.121038 . 473 19455.3 
19912.1 1019.4 19926.7 1020.6 19947.1 
20005.9 1025.6 20026 . 7 1018.2 20095.6 
20159 . 1 1018.6 20206 . 5 1019.2 20250.3 
20281.7 1020.8 20318 . 1 1022 20333.5 
20373.2 1024.1 20404 . 6 1025.2 20432 . 5 
20468.2 1036.5 21389.5 1036.5 21394.6 
21520.3 1033 . 6 21537.2 1027.8 21587 . 9 
21747.1 1028 . 9 21771 1029.8 21801.8 
22066.5 1043 . 5 22085.1 1044.1 22096.2 
22272 . 5 1040.5 22293.7 1049.5 22308.5 

22369 1048.8 22377 . 5 1053.2 22399.8 

Manning's n values 
Sta n val sta 

num= 3 
n val sta 

19243.9 .03719426 . 12 .032 20433.7 

Elev Sta 
1048.4 19320.5 
1018.3 19887.7 
1020.5 19971.2 
1018.8 20149 
1018.3 20256.9 
1021.2 20349.8 
1037.6 20433.7 
1032 . 8 21404 
1027.7 21638.9 

1041 21813. 2 
1047 . 4 22123 . 7 
1048.9 22356 . 6 
1048.3 

n val 
. 037 

Page 32 

1034.9 22291.1 
1051.5 22397.4 

coeff contr. 
. 1 

Elev Sta 
1046.5 19438.4 

1021 19923.9 
1029.7 20030 . 1 
1019.1 20084.8 
1019 . 8 20285 . 1 
1024.7 20372 . 8 
1040.8 20448 . 6 
1029.7 21577.9 

1040 21807.2 
1037.5 21883.7 
1042.6 22341.8 
1049. 3 22494.1 

coeff contr. 
. 1 

Elev 
1047.9 
1018 . 2 
1029 . 9 
1019.3 
1020.6 
1021.8 
1039.4 
1032.7 
1028.2 
1040.9 
1048.7 
1048.4 

Sta 
19400 . 4 
19910.2 
19999 . 5 
20154.3 
20263.3 
20361.7 
20462.4 
21513.7 
21695.6 
22057.2 
22156.7 
22365.3 

1051 
1050.6 

Expan . 
.3 

Elev 
1046.4 
1020 . 9 
1028 . 5 
1019.4 
1022.2 
1023 . 5 

1034 
1029.4 
1041.3 

1035 
1042.6 
1045 . 8 

Expan . 
. 3 

Elev 
1046.9 
1018 . 2 
1024.8 
1019 . 5 
1021.3 
1025 . 8 
1039.5 

1032 
1029 

1040 . 9 
1040.5 
1048 . 1 



• Post-Project. rep 
Lengths: Left channel Right coeff contr. Bank Sta: Left Right 

19426.12 20433 . 7 495 503.39 500 .1 
Ineffective Flow num= 

Sta L Sta R Elev 
21801.8 22399.8 1048 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

1 
Permanent 

F 

RS: 210.64 

Description : 210.64 - FEMA Secti on Y 
Station El evation Data num= 56 

sta Elev Sta El ev Sta 
19062 . 1 1046 . 2 19142.3 1046.5 19216.9 
19339 . 3 1045 . 9 19359 . 9 1044.7 19388 . 6 
19522.4 1017 . 9 19688 1018 . 2 19812 . 5 
19868 . 7 1023.2 19885.6 1022.9 19894 . 1 
20029 . 3 1018 . 2 20100.6 1018 . 3 20159.1 
20183 . 1 1020 . 8 20192.3 1019 . 6 20214 . 4 
20298.5 1024 20323.5 1025.5 20335 
20430 . 1 1017. 7 20460. 6 1039.9 20483.4 
21442.1 1031.4 21449 . 1 1028.1 21453.5 
21483.6 1028.3 21519.7 1032.5 22411.4 
22496.5 1049.4 22507 . 7 1051.3 22521 
22591.1 1043 . 3 

Manning's n val ues num= 3 
sta n val Sta n val sta 

19062.1 .037 19388.6 .032 20460 . 6 

Elev Sta 
1046 . 5 19239.3 
1036.7 19405 . 4 
1018 . 5 19845 . 7 
1026.4 19926.9 
1018.4 20163.7 
1021.7 20234 . 8 
1029.1 20359 . 6 
1039 . 5 20493 . 5 
1025.3 21460.9 
1032. 5 22434.2 
1044 . 2 22524 . 9 

n val 
. 037 

Bank sta: Left Right Lengths: Left Channel Right 
19388.6 20460.6 520 515 . 29 495 

Ineffective Flow num= 1 
Sta L Sta R El ev Permanent 
21800 22591 . 1 1048 F 

Elev sta 
1046 . 6 19313.3 
1034.5 19435.6 
1021.7 19854.2 
1018.1 19954 
1019 . 2 20174.9 
1024.3 20242.8 
1019.1 20427 . 6 
1033 . 2 21394 . 6 
1025.2 21472 . 1 
1045 . 9 22446 . 8 
1044 . 1 22586.3 

coeff contr. 
. 1 

• CROSS SECTION 

• 

RIVER: 1 
REACH: 1 

INPUT 
Description: 210 . 55 

Left channel Bank Station 
Station Elevation Data 

Sta Elev sta 
19008 1045.1 19023 . 1 

19198.2 1045 . 3 19263 . 2 
19375.9 1018.6 19396.7 
19857 . 3 1026.7 19886 . 1 
20002 .1 1018 20058 . 3 
20483.2 1040.3 20500.3 
21406.9 1033 21409 . 3 
21459.3 1026.4 21468 . 1 
21626.2 1036 . 3 21634 . 2 
22449.6 1036 22451 . 9 
22499.9 1046 22506 . 9 

Man ning's n values 
sta n val sta 

19008 . 03719322.16 

RS: 210.55 

Interpol ated 
num= 55 

El ev Sta 
1045.1 19106.6 

1046 19303 .5 
1018.7 19519 . 3 
1038.1 19909.3 
1018.1 20175.7 
1039.7 20507 . 6 
1032.1 21417.2 
1028.2 21496.9 
1035.7 21643.8 
1037 . 8 22455.6 
1046.2 22537.1 

num= 3 
n val Sta 

. 032 20483.2 

Elev Sta El ev Sta 
1045.2 19117.1 1045.2 19188 . 7 
1044.219322.161037.828 19365 
1018.6 19791 1018.3 19813.4 
1027.2 19915.5 1030.7 19959 . 6 
1018 . 1 20440.7 1018.3 20476 . 7 
1034.3 21313.5 1033.6 21372.5 
1027.2 21429 1026 . 3 21456 . 2 
1030.2 21548.3 1034.3 21557 . 5 
1035 . 7 21713 1035.7 21771.2 

1040 22484.4 1044.7 22494 . 2 
1043.6 22580 . 7 1043.5 22585 

n val 
.037 

Bank sta : Left Right Le ngths: Left channel Right coeff contr . 
.1 19322 .16 20483.2 475 473.19 495 

Ineffective Fl ow num= 1 
Sta L sta R Elev Pe rmanent 
21300 22585 1046 . 8 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS : 210.46 

Page 33 

Expan . 
.3 

Elev 
1046.3 
1017.8 
1021.6 
1018.1 
1019.6 
1022.1 
1017.8 
1033.2 

1026 
1049 . 8 

1043 

Expan . 
. 3 

El ev 
1045.4 
1023.2 
1028 . 8 

1020 
1037.4 
1032.4 
1025 . 4 
1034.9 

i036 
1046 . 8 

1043 

Ex pan . 
.3 



Post - Project . rep 
INPUT 
Descri pt i on: 210.46 

Left and Right channe l Bank stations I nterpo l ated 
Station El evation Data num= 74 

Sta Elev Sta Elev Sta El ev sta 
18491 . 3 1044.8 18509.6 1044 . 4 18559.8 1045 . 8 18571.1 
18607.7 1045 18678 1044 . 8 18723.7 1044.2 18801 
18891. 1 1043 . 9 18897.1 1043 . 9 18962.7 1043 . 6 19022.5 
19078 . 3 1042 . 4 19136.1 1042 . 2 19176.5 1042.5 19201.9 
19266 . 3 1021.8 19276 . 2 1021 .1 19328.5 1018.7 19351.6 
19395 . 8 1018 . 5 19810 . 2 1018 . 3 19863 . 8 1018 . 1 19922 
20094 . 1 1018 . 1 20114.1 1018 . 1 20127 . 6 1022 . 4 20129 . 6 
20174.1 1021 . 6 20197. 2 1018.1 20239 . 9 1018 . 1 20295.4 
20351.5 1018 20390 . 4 1018.4 20443 . 9 1018 . 4 20502.8 
20656 . 3 1018 . 8 20722 . 5 1019 20743 1019.6 20798.1 
20920 . 3 1019 . 3 20973 . 2 1019.2 21047 . 3 1019 . 3 21120.7 
21136.1 1016 . 3 21211 . 7 1018 . 4 21228.5 1018 . 3 21261.8 

21284 1038.08 21290 . 7 1044 21292 . 3 1046 21334.2 
21443.5 1044.5 21454 1047 . 4 21465 . 5 1044.1 22456.6 

22515 1046.9 22564.7 1048 . 3 22637 . 2 1048 . 5 22652 

Man ning's n values 
sta n val Sta 

num= 
n val sta n val Sta 

18491.3 . 037 19176 . 5 . 032 20150.4 . 037 21292 . 3 

Bank sta: Left Rig ht 
19377 21284 

Lengths : Left Channe l 
520 522.28 

Right 
505 

Ineffective Flow num= 
Sta L Sta R El ev 

18491.3 19377 1048 
21292 . 3 22652 1048 

CROSS SECTION 

RI VER: 1 
REACH: 1 

INPUT 
Description: 210 . 36 

2 
Permanent 

F 
F 

RS: 210 . 36 

Left and Rig ht channe l Bank Stat i ons I nte r pol ated 
station El evation Data num= 99 

Sta El ev sta Elev Sta El ev Sta 
19224.5 1050 . 4 19284.3 1050 . 7 19305 1051 19357 . 1 
19404 . 8 1018 . 4 19463 . 3 1018 . 3 19612 . 3 1018 . 1 19621.3 
19667.3 1022 . 1 19733 . 3 1021.4 19790 . 5 1022. 1 19802 . 9 

19827 1026.5 19834.6 1028.4 19890 . 9 1029 19964 . 7 
19985.2 1023 19997.6 1019.2 20010.7 1019 . 2 20032 . 2 
20087.1 1023 20111 .8 1024.6 20144.4 1023.1 20153 . 9 
20191 . 7 1024 . 2 20273 . 6 1021.2 20346.9 1017 . 4 20363 . 5 
20437 . 5 1019 . 6 20442 . 7 1017.4 20510.8 1017 . 5 20526 . 1 
20636 . 5 1025.3 20692.9 1026 .1 20742.9 1025 . 6 20769 . 6 
20797.4 1031 . 2 20811.3 1023. 1 20868 . 1 1020.3 20886 . 8 
21017.9 1019 . 4 21027 1020.7 21039 . 6 1017.6 21095 . 8 
21208 . 9 1018.7 21245 1019.621291 .171037.78621291 . 23 

21368 1043. 7 21407.5 1045.3 21418.5 1048 . 3 21429 . 5 
21516 . 4 1042. 2 21531.8 1042 .1 21606 . 4 1042.3 21664 . 8 
21735 . 8 1042 . 3 21795.8 1042.1 21853 1041 . 4 21904 . 7 
22007.4 1043.5 22067.8 1044 . 3 22085.5 1044 . 9 22 124 . 1 

22278 1043.1 22282.5 1043 22318.4 1050 . 8 22330 . 1 
22399 . 2 1062 . 6 22410 . 6 1059 . 4 22438 . 3 1043.7 22476 
22517 . 5 1047.5 22554 . 5 1047 . 8 22615 . 4 1044.3 22685.5 
22733.2 1052 . 6 22752 . 7 1056 . 6 22761.2 1057.6 22797 . 5 

Ma nni ng ' s n val ues 
Sta n va l sta 

num= 4 
n val sta n val Sta 

19224.5 . 032 19357 . 1 . 037 20776 . 7 .025 21303 . 9 

Ba nk sta: Left Rig ht Le ngths: Left channe l Right 
19375.1621291.17 480 487 . 62 480 

I neffective Fl ow nu m= 1 
Sta L Sta R El ev Permanent 

21303 .9 22797 . 5 1058 F 

CROSS SECTION 

Page 34 

El ev sta 
1045 . 5 18584 . 8 
1044.1 18803 . 4 
1043.3 19024 . 4 
1040 . 9 19233.8 
1018 . 1 19377 
1018 . 2 20015 . 9 
1023.9 20150 . 4 
1018.2 20303 
1018.5 20565 . 4 
1019.8 20867 . 2 
1021.1 21123 
1036 . 3 21280.4 

1043 21405.2 
1042 . 9 22498.8 
1048.3 

n val 
.037 

Sta 
21454 

coeff co ntr . 
. 1 

Elev 
1043.3 
1044.1 
1043.3 
1028.3 

1018.33 
1018.2 
1023.9 
1018.6 
1018.8 
1019 . 1 
1021.2 
1034.9 
1043 . 3 
1045 . 3 

n val 
.025 

Expan. 
.3 

Elev Sta El ev 
1049 . 619375.161037 . 787 
1018 . 1 19634.8 
1021.9 19818.6 
1027 . 7 19973.5 
1022 . 5 20039.2 
1025.4 20168.7 
1017.6 20425.8 

1018 20581 . 3 
1031.4 20776 . 7 
1019.8 21012 . 2 
1017 . 7 21149.8 

1037 . 81 21303 . 9 
1045 . 3 21450.9 
1042.2 21728.4 
1040.9 21945.9 
1042. 5 22213.9 
1051.8 22376 
1043 . 3 22498.2 
1043.5 22715. 7 

1059 

n val 
.025 

coeff contr. 
.1 

1021 . 9 
1026.5 
1027.6 
1024.8 
1024 . 3 
1018.5 
1024 . 2 
1032 . 1 
1019.3 

1018 
1042 . 8 
1041.3 
1042 . 1 
1041. 5 
1042 . 6 
1061 . 9 
1043 . 9 
1043 . 9 

Expan. 
. 3 



• 

• 

• 

RIVER: 1 
REACH: 1 

INPUT 
Description: 210.26 

Post-Project. rep 

RS: 210.26 

Left and Right channel 
station Elevation Data 

Bank Stations Interpolated 

Sta Elev Sta 
18518 1039.8 18554.5 

18898.6 1041.1 18982.3 
19363.8 1039.3 19372 .2 
19755.3 1018.2 19759.5 
19816.8 1022 19849.2 
19932.2 1024.7 19991.1 
20075.8 1024 20075.9 
20152.1 1027 . 4 20162 
20327.7 1020.7 20449 
20564.4 1016.9 20641.9 
20862 .3 1019 . 1 20960 
21241.8 1017 . 5 21265.8 
21367.6 1040.4 21378.7 
21453.3 1036.5 21462 . 7 
22740.7 1043.8 22748.5 

Manning's n values 
Sta n val Sta 

18518 . 037 19372.2 

Bank Sta: Left Right 
19377.0721331.82 

Ineffective Flow num= 
Sta L Sta R Elev 
18518 19162 1050 

21393.2 22891 1050 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

num= 75 
Elev Sta Elev Sta Elev Sta 

1039.8 18657.8 1042 18741.9 1041.6 18818 
1040 . 1 19077 . 8 1039.4 19162 1039.9 19268.1 
1040.419377 . 071037.672 19408.8 1019.9 19682.2 

1026 19769 1023.5 19813.4 1021 . 7 19816 
1020.9 19871 . 6 1022.5 19881.3 1022.3 19909.8 
1027.6 20032.1 1025.3 20063.9 1021 . 9 20070.8 
1020.9 20082 . 4 1025 20120.1 1032.8 20142.9 
1021.5 20166.1 1020 20257.3 1025.2 20290.7 
1018.6 20490.7 1017.8 20521.6 1018.3 20541 .8 
1017 .2 20694.8 1022.3 20718.8 1018.4 20789 . 5 
1018.2 20989.1 1018.9 21058.3 1018 . 1 21141 
1018.4 21280.3 1023.521331.821037.672 21342. 1 

1044 21393.2 1047 21408.2 1043 . 8 21433 .3 
1039.8 21481.6 1041 22697 . 5 1041 22726.9 

1041 22815.8 1041 22841.3 1048 22891 

num= 5 
n val Sta n val sta 

.032 20694.8 . 037 21342.1 

Lengths: Left channel 
505 512.65 

Right 
520 

2 
Permanent 

F 
F 

RS: 210.17 

n val sta 
. 037 21393.2 

coeff contr . 
.1 

Description: 210.17 - FEMA section X 

Right Channel Bank Station 
Interpolated 

Station Elevation Data num= 81 
sta 

18525.7 
18559.1 
18843.2 
19159.7 
19267.8 
19498.4 
19826.4 

20047 
20260.5 
20336.8 
20505.4 
20931.9 
21181.2 
21302.8 
21385.9 
22750.2 
22897.3 

Elev Sta 
1038 18530 .7 

1038.3 18583 .6 
1039.2 18918.6 
1029.9 19162.1 
1029.3 19288 . 9 
1019.3 19752.3 
1023 . 3 19861 . 6 
1026. 8 20077 
1027 . 9 20289.3 
1017.9 20348.1 
1021.6 20584 . 7 
1023.3 20991.7 
1023.5 21223 
1025.121334.72 
1046.9 21435.8 
1044.1 22757.2 

1057 

Manning's n values 
Sta n val Sta 

18525 . 7 .037 19354.6 

Elev Sta 
1038 18532.2 

1039 .8 18667 .3 
1039.2 18975 .6 
1028.2 19206.3 
1028 .6 19327.1 
1018.6 19761.8 
1026.2 19939.7 
1025.5 20173.1 
1020.1 20308.5 
1016.4 20392.6 

1020 20677. 5 
1025 21079.4 
1023 21231 

1037.43 21339.3 
1035.7 21473.1 
1040.5 22826.4 

num= 4 
n val sta 

. 032 20991.7 

Elev Sta 
1038.8 18540 .9 

1040 18672.2 
1038.6 19067.9 
1023.5 19232.4 

1031 19354.6 
1021.9 19768 . 4 
1026.1 20019.7 
1021.8 20204.7 
1019.1 20310 
1014.7 20407.8 
1020.6 20713 
1022.7 21093.5 
1018.7 21249.3 
1039.2 21359.2 

1040 22703.8 
1040.5 22854 

n val Sta 
. 037 21339.3 

Bank Sta: Left Right 
19354.621334.72 

Lengths: Left Channel 
505 497.78 

Right 
495 

Ineffective Flow num= 
Sta L Sta R Elev 

18525.7 19354.6 1050 
21385.9 22897.3 1050 

2 
Permanent 

F 
F 
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Elev Sta 
1039 18542.7 
1040 18771.1 

1036.2 19141.4 
1025.6 19237.8 
1031.5 19359.6 
1019.7 19807 . 9 
1026.2 20040.5 
1022 . 1 20221.8 

1020 20324.5 
1014.9 20421.1 
1019.7 20811.2 
1022 .3 21106.3 
1020.1 21260 . 4 
1038.4 21371. 3 
1040.5 22737.6 
1049.8 22873.2 

n val 
.025 

coeff contr. 
.1 

Elev 
1041.2 
1040.3 
1018.6 
1022.7 
1024.5 

1022 
1027 . 4 
1026.3 
1020.7 
1018.3 

1018 
1040.5 
1036.1 
1046.8 
1057.7 

n val 
.025 

Expan. 
. 3 

Elev 
1038 . 3 
1039.9 
1035 . 5 
1026.9 
1019.6 
1021.1 

1026 
1027.9 
1021.7 
1019.4 
1021. 5 
1024.9 
1023.1 

1044 
1046.8 
1052.2 

Expan. 
.3 



Post-Project . rep 
CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description: 210.07 

RS: 210 .07 

Left Channel Bank Station 
Station Elevation Data 

Interpolated 
num= 64 

Sta Elev Sta 
18501.7 1038.7 18526.7 
18699 . 1 1037 18779.1 
19033 . 6 1009 19235.4 
20010.8 1019 . 3 20015.9 
20149.1 1018.8 20241.7 

20395 1020 . 3 20523 . 6 
20785.8 1020 20842 . 9 
20945.5 1031 . 5 20951.8 
21098 . 1 1026.3 21164.8 
21220.7 1028.3 21237.2 
21346.3 1039 . 3 21383.5 
21455.5 1040 . 2 21470 
22766.1 1040 . 5 22836.3 

Manning's n values 
Sta n val Sta 

18501.7 .032 18779 . 1 

Bank Sta: Left Right 
19235.4 20945.5 

Ineffective Flow num= 
Sta L Sta R Elev 

18501.7 19210 1048 
21383 . 5 22885 . 1 1048 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description: 209 . 98 
Station Elevation Data 

Sta 
18668.5 

18984.54 
19080 . 08 
19178 . 98 
19320 .05 
19509.56 
19870.73 
20016 . 49 
20160.94 
20306.68 
20504.16 
20650.54 
20785.73 
21078.22 
21229.85 
21307.13 

21386 . 5 
21469.3 

21661.06 
21952.68 

Elev sta 
1036.618697 .08 

1033.9819015.54 
1034.7119102 . 37 
1037.1419223.54 
1035.9519346 .13 
1001.6919648.56 

1011.219935 . 51 
1022.820034.93 
1015 . 420177 . 85 

101720338.83 
1024.1620538 . 37 
1033.8220666. 54 
1017.7120811.04 

1017 . 521129.65 
1019 . 9121245 . 64 
1020.2121315 . 98 
1042 . 4621406 . 32 
1035.78 21483.2 
1034.7621726 . 66 

1035.421966.07 

Manning ' s n val ues 
Sta n val Sta 

18668.5 .03719316 . 53 

El ev Sta 
1039 18555 . 4 
1036 18865.4 
1009 19348.4 

1021.6 20017.6 
1019 . 6 20301.9 

1020 20576 
1018.9 20851.6 
1031.4 21011.2 
1026.1 21186.9 
1024 . 7 21246.8 
1047 . 6 21397.9 
1040.9 22716.5 
1040.5 22861 . 9 

num= 5 
n val sta 

.037 18865.4 

Elev Sta 
1039.2 18568.3 

1013 18885.4 
100919707 . 92 

1021.9 20043.4 
1019.6 20319 . 7 
1020.4 20689.9 
1018.9 20907.6 
1029 . 6 21065 . 6 
1026 . 4 21207 . 2 
1023.1 21286 . 7 
1044.6 21428 . 3 
1040 . 5 22744.1 
1049.1 22885 . 1 

n val Sta 
.02 19235 . 4 

Le ngths: Left channel 
511 494.01 

Right 
499 

2 
Permanent 

F 
F 

RS : 209.98 

num= 98 
Elev Sta Elev Sta 

1036 . 418734 . 38 1036 . 7718827 . 89 
103519019 . 11 1036 . 0719039 . 74 

1034 . 8 19117 . 4 1036.2919128 . 81 
1037.1519252 . 87 1037 . 2419262.16 

1017.919404.18 999.3319419 . 58 
1006.2919693.86 1007.9819730 . 85 
1009.78 19954 1007.5419988 . 72 
1023.4720061 . 33 1023 . 5220103.67 
1012.4120193.89 1011 .1520245.68 

101820381.79 1019 . 5320395 . 72 
1026.0220546.29 1027 . 5920556.23 
1023 . 78 20679.7 1019 . 86 20720.9 
1018.9120884 . 31 1020.0320910 . 52 

1017.821152.66 1017.8221174.06 
1019.4921252 . 12 1018.421270.29 
1023.3321341.38 1040.8121348.39 

103621416 . 82 1035.2821428.25 
1034.6521522.63 1034 . 221567.64 
1034.4221811.43 1034.72 21853 . 4 
1033.85 21992 . 8 1034.48 

num= 4 
n val sta n val sta 

. 03220611.04 . 03521348 . 39 

Bank Sta: Left Right Lengths : Left channel Right 
19316.5320556.23 519 492.54 497 

Ineffective Flow num= 1 
Sta L sta R Elev Permanent 

21348 . 39 21992.8 1050 F 

CROSS SECTION 
Page 36 

Elev Sta 
1039 18666.5 
1013 18929 . 9 

1015 . 47 20002.2 
1020.3 20109.3 
1020 . 4 20385 . 2 
1019 . 9 20746 . 4 
1018.8 20909.5 
1030 . 2 21073.1 
1024.8 21212 . 4 
1032.7 21315 . 8 
1035.2 21444.5 
1046.7 22757.9 
1052 . 1 

n val Sta 
.037 20945 . 5 

coeff contr . 
.1 

Elev 
1038 
1011 

1019.3 
1021.6 
1020 . 2 
1020.1 
1018.7 
1030.3 
1026 . 6 
1034 . 4 
1036.3 
1043.7 

n val 
. 025 

Expan . 
. 3 

Elev Sta Elev 
1037.1718891.14 1036 . 77 
1037 . 8819063.96 1036 . 69 
1038.3719161 .01 1038.7 
1038.1619316 . 53 1037.12 
1000.0419454.66 1000.8 
1009 .0719783 .08 1010.1 
1014.2820002.24 1019.63 
1021.5120115 . 62 1017 . 75 
1011 . 4220291.47 1013 . 6 
1020 . 8720434.04 1022 . 84 
1033.0920611.04 1034 
1017 . 8420734 . 97 1017.5 
1019 . 3820949.25 1017.17 
1019.2421200.18 1019.51 
1017.9921289.12 1018.16 
1043 . 3821377 . 38 1043.15 
1036.3321450.49 1039.82 

1035 . 521599 . 88 1035.51 
1035 . 6921940.91 1035 . 84 

n val 
.037 

coeff Contr. 
.1 

Expan . 
.3 



• 

• 

• 

RIVER: 1 
REACH: 1 

INPUT 
Description: 209 . 88 

Post-Project . rep 

RS: 209.88 

station Elevation Data num= 86 
sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

18681.6 1038.618731.14 1039.218763.46 1039.3418856.45 1038.79 18905.9 1038.3 
18972.22 1038.2419086.42 1038.3619133.19 1038 . 6419247.38 1040.419312.42 1039.2 
19370.23 1038.8619431.06 1038.94 19464.1 1038 . 519478 . 74 1036.9519516.39 1036.33 
19524.73 1029.9319566.56 1008.1219598.63 999.5119640.57 997.7919691 . 39 997 .69 
19769.93 999 . 1719800 . 24 1000.6319830.26 1001 . 6519848.56 1003.4919859.91 1005 .96 
19910 . 09 1007 . 3819960.95 1006.4419998 . 92 1008.33 20019 . 7 1012.7920028.16 1015.5 
20036.86 1016.6420060.08 1015.9420081.03 1011 . 7120128 . 18 1008.5820166.29 1012 .01 
20170 . 17 1013 . 9920191 . 29 1014.7620234.45 1014 . 920257 .49 1014.2520347.95 1015.5 
20367 . 77 1016.1920385.95 1016.3620409.64 1018.120423.54 1022.3220456.01 1034 .43 
20483.89 1034 . 6720565.05 103320635.49 1032.8420681 . 89 1031 . 6520696 . 22 1030 .98 
20726.21 1029.2420755.18 1027.1320770.71 1023.620820.79 1021 . 320895 . 81 1016 .98 
20909.35 1016.3220995.87 1013 . 3921052.42 1013.4521060 . 47 1014 . 0221069.18 1016 . 28 
21082 . 94 1016.8821108.18 1017.3421171.62 101821195 . 56 1018.0421256 .03 1018 
21284 . 76 1017.3721304 . 47 102021317 . 07 1026 .0321331 . 64 1035.821333.55 1039.79 
21343.21 1043.6321377.98 1042.6221388.21 1041 . 8121404.25 1035.521425.05 1035 . 73 
21434 . 81 1040.0221446.16 1041.121487.63 1038.1921660.18 1036.9721711.89 1036.75 
21854.56 1036.721882.84 1033.221940.17 1033.1622030.34 1033 . 8822065 .08 1034 . 17 

22079.6 1033.84 

Manning's n val ues 
Sta n val Sta 

num= 4 
n val Sta n val Sta 

18681.6 . 03719516.39 . 03220409.64 .03521343 .21 

Bank sta: Left Right Lengths: Left channel Right 
19516.3920456.01 504 500.82 498 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

21343.21 22079.6 1050 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 209.79 

RS: 209.79 

n val 
.025 

coeff contr. 
.1 

Expan . 
. 3 

station Elevation Data num= 88 
Sta Elev Sta Elev sta Elev sta Elev sta Elev 

18478 1039.118547.32 103918680 . 54 1038 . 718735.84 1038 . 4718778.47 1038.2 
18867.63 1037.5818904.62 1036.9318958 . 14 1036.2518987 . 49 1036.1919073.08 1036 . 32 
19236.66 1036.9419329.91 1037.219382.24 1037.7819444 .07 1038.1919498.52 1036.22 
19513.54 1031.4319553.99 1022.1 19571.5 1020.3419590.34 1017.2619645.32 1016.75 
19753.15 1014.3619823.32 1013.32 19865.9 1012.5120020.52 1008.820043.28 1006.98 
20061.01 1005.1920070.25 1004.720120.93 1003.6520155 . 77 1002.9320174.93 1004 .69 
20213.95 1006.75 20261.7 1007.5120277.78 1007.8520407.18 1011.4220429.11 1012.6 
20436.72 1013.720443.56 1015.9720461.81 1023.520483.82 1034.23 20498.1 1034 . 58 
20504.71 1032.1120512.34 1031 . 320519.12 1028.420524.31 1027 .4920534.91 1023 . 1 
20549 . 48 1022.87 20586 1022.8420614.75 1024 . 6720638 . 75 1025.120684.87 1023.81 

20707 . 6 1023.6 20720 . 8 1024.0920733.07 1027 . 3820758.04 1028.2320764.93 1024.95 
20778 .48 1019.7220808.83 1015.9720831.65 1014.9820846.84 1012.8520881 . 12 1010.1 

20897 .1 1009.120912.85 1008.7820959 . 43 1008.1620989.08 1008.2621049.83 1008.81 
21103.7 1009.3121134.95 1010.2721154.91 1011.4421200.09 1013.86 21269.9 1014.57 

21288 . 19 1015.0921300.85 1016.8321308 . 56 1020.921327.41 1033.5421334.24 1037.02 
21338.6 1038 .0621361.76 1037.2221390 . 51 1032.6821458.96 1029.4621474.45 1028.08 

21483.78 1027.99 21534.4 1030.1521640.51 1029.921698.99 1031.1721796.88 1033 .95 
21828.55 1033.721867.29 1033.0421943.58 1033.24 

Manning's n values 
sta n val Sta 

num= 4 
n val Sta n val sta 

18478 . 03719444.07 .032 20498 .1 .035 21338.6 

Bank Sta: Left Right Lengths : Left channel Right 
19444.0720483 . 82 497 500.22 505 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

21338.621943.58 1045 F 

CROSS SECTION 
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n val 
.025 

coeff contr. 
.1 

Expan. 
. 3 



Post-Project. rep 

RIVER: 1 
REACH : 1 

INPUT 

RS: 209.69 

Description: 209.69 - FEMA section w 
cross section updated per Transystems 

corporation Mapping (2004) 
Station Elevation Data num= 79 

sta Elev Sta Elev sta Elev sta Elev Sta Elev 
18475.3 1036.618501.27 1037.0118555 . 73 1037.118604 . 16 1037.9418693.61 1037.91 

18713.08 1036.4218856.56 1035.7218924.19 1035 . 419013.81 1034.4219062.29 1034.42 
19100.44 1035.66 19147.2 1036.5619175.29 1037.619244.67 1036.2819338.84 1035.73 
19385.14 1036.219430.61 1036.2719492.43 1036.219500.27 1032.79 19507.8 1027.51 

19516.1 1022.71 19518.8 102019525.43 1018.8219559.45 1018.4119579.01 1020.7 
19621.14 1023 . 7319647 . 77 1025.9119673.24 1024.8619715.23 1027.0919785.34 1030 . 41 
19832.97 1032 . 119857 . 65 1032.3420024 . 37 1032.0320044.93 1031.820057.41 1025.71 
20124.81 1017.2620165 . 14 1016.7620174 . 99 1015.7520227.11 1009 . 820264.95 1007.86 
20292 . 56 1005.59 20344.4 1004.3120389.19 1005.67 20433 . 3 1007.520470.15 1013.38 
20529.15 1027.9420538.92 1033.7520544.22 1035.720556.02 1035.8420597.43 1035.25 
20618 . 65 1034.6320650.09 1033.9320675.14 1032.8920717.21 1028.8520759.34 1012 . 69 
20783.68 1011 . 2320826.54 1010 . 7920883.72 101020927.19 1010 20970.1 1010.8 
21003.47 1012.1821026 . 39 1012.221067.57 1011.8321088.59 1011 . 0421156.18 1011.13 
21184 . 27 1012.4221260.74 1013.421277 . 81 1014.2321288 . 47 1017.7721318.41 1032 . 5 
21333.74 1037.4721358.95 1037 . 3821378.51 1036.7921388 . 27 1032 . 1321400 . 68 1029.23 
21526.41 1028.1621751.75 1029 . 4921809.86 1031.0421871 . 59 1032 

Manning's n values 
Sta n val Sta 

num= 4 
n val Sta n val sta 

18475.3 .03719492.43 .03220544.22 .03521333 . 74 

Bank Sta: Left Right Lengths: Left Channel Right 
19492.4320544.22 541.3 544.5 578.5 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

21357 . 9221871.59 1050 F 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description : 209.60 
Station Elevation Data 

Sta Elev Sta 
18469.5 1035.118499.81 

18795.86 1037.0418875.18 
19241 . 49 103619320 . 94 
19429.98 1033.1319471 . 58 

19554.2 1031 .0219576.25 
19722.19 1026.7419812.88 
19924 . 74 1023 . 4519973.61 
20060 . 41 1017.1920081.88 
20181 . 06 101320241.08 
20426.49 1004.1520474.77 
20631.21 102220647.07 
20760.34 1021 . 4420782.28 
20877.59 1022.220887.46 
20982.58 1026.8121001 . 53 
21172.28 1016.821181.95 
21241.41 1032 . 1121251.88 
21333.44 1037.35 21354.6 
21401.57 1030 .0221435.67 
21625.21 1029 . 2621637.41 
21703.66 1030 . 2421734.86 
22010.96 1031 . 1822022.88 

Manning's n values 
Sta n val Sta 

18469.5 .03719388.64 

Bank Sta: Left Right 
19540 . 5520969.67 

Ineffective Flow num= 
Sta L Sta R Elev 

18469.519104.09 1040 
21064.47 22038 1040 

RS: 209.60 

num= 103 
Elev Sta Elev Sta 

1035.4518559 . 67 1037.3418591.52 
1036.7119045.39 1035.2919104.09 
1036.4219351.39 1036 . 419388 . 64 
1028.0619506 . 16 1024.95 19531.1 

1027.219593 . 08 1024 . 619610 . 96 
1027.319864.15 1024.68 19888.8 

1018.8519986 . 32 1017 . 8420020.82 
1017.2420092.63 1018.120119.51 

1008.820254.81 1008.0320302.31 
1004.7320497.48 1007 . 2 20528 . 8 
1025.2720688.78 1026 . 3620707 . 93 

1022.720841.16 1022.3420849.67 
1024.32 20902.3 1026 . 58 20925.4 
1023.5821047.39 1015.521064.47 
1020 . 3821191.77 1025.0321226.86 
1033 . 1421283.45 1031.0521310.96 

1037.421364 . 61 1038.03 21378.8 
1030.121498.83 1030.5421556.27 
1029.521660.06 1030 . 9121675.31 

1028.1821744 . 79 1028 . 221781.34 
1035.26 22038 1035.6 

num= 5 
n val Sta n val Sta 

.03220254.81 .03220969 . 67 

Lengths: Left Channel 
243 288.7 

Right 
318 

2 
Permanent 

F 
F 
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n val 
.025 

coeff contr. 
.1 

Expan. 
.3 

Elev Sta Elev 
1038 . 2418643 . 68 1038.5 

1034.619184.46 1034.61 
1035.9819416 . 69 1035 . 11 
1030.1819540.55 1031.27 
1023 . 5919664 . 92 1025.06 
1025 . 72 19905 . 8 1024.69 

1019.4 20032.5 1019.33 
1018.37 20136.7 1017 . 34 
1005.6920331.32 1004 . 82 

1010.620578.52 1015.51 
1024.4220716.24 1020 . 28 
1020.3920863.94 1020.61 
1027.9120969.67 1029.89 
1014.4421160.64 1016 . 23 
1023 . 8621235.74 1027 . 53 
1033.7321325.88 1035 . 7 
1033.6621390.24 1030.9 
1030.4421581.41 1030.24 
1031.3121692 . 85 1031 
1029.8421995 . 82 1030.48 

n val Sta 
.03521364.61 

coeff contr. 
.1 

n val 
. 025 

Expan . 
.3 



• 

Post-Project . rep 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description: 209 . 54 

RS: 209.54 

Station Elevation Data num= 64 
Sta Elev sta Elev ·Sta Elev Sta Elev Sta Elev 

18830.2 1036.718846 . 47 1036.66 18879.5 1036 . 8318897.96 1036.85 18920.8 1036.7 
18981.04 1035.9519020.45 1035 . 78 19054.3 1035.919066.48 1036.519079.96 1037.02 
19096.25 1037.719128.81 1038.6219162 . 01 1039.2619189.37 1039.6919223.34 1040.15 
19254.25 1040.5919299 .11 1040 . 9219330.55 1041 . 319351.87 1041.619380.04 1041.8 
19400.92 1041 . 8919471.75 1042.04 19476 1029.5819484.73 1025.6319493 . 22 1022.25 
19499 . 21 1020.619527.23 1020.1619563.46 1020.0419837.52 1019.7619907.24 1019.3 
19944.91 1019.1119959.55 1018 . 2319976.64 1017.119988.84 1016.1320005 . 93 1014 . 76 
20023.01 1013.7120054.74 1007.6620127.96 1004.5220206.07 1004.4420252 . 44 1004 . 27 
20334.23 1004.47 20435.5 1004.5220486 . 75 1004.9220506.28 1009.3520520.92 1013.31 
20520.92 1014 . 7620528 . 24 1016.6120549.63 1023.72 20554.8 1024.9520567.95 1029.34 
20571.66 1029.920587.11 1038.7120594.25 1042 .1820699 . 28 1041.58 20806.1 1041.01 
20881 . 51 1040.31 20963.2 1039 . 4821070.02 1038.8421167 . 41 1037.6921220 . 83 1037.5 
21343.36 1036.8621409.34 1036.3521475.31 1036.121522.44 1035.78 

Manning's n values 
sta n val Sta 

18830.2 .02519471 . 75 

Bank Sta: Left Right 
19471.7520594.25 

Ineffective Flow num= 
Sta L Sta R Elev 

18830.2 19471.8 1045 
2059421522.44 1045 

BRIDGE 

RIVER: 1 
REACH: 1 

INPUT 

num= 3 
n val sta 

.03220594.25 
n val 

.037 

Lengths: Left Channel 
114 116 . 26 

2 
Permanent 

F 
F 

RS: 209.535 

Right 
106 

coeff Contr. 
. 3 

Expan. 
.5 

Description: 35th Ave - modified bridge per Transystems plans; 
us ed Interim 

(plans=Sft; Finished grade per plans; the pier widths were doubled 
model=10ft) in order to model the debris accumulation . 

Distance from Upstream xs = 24 
Deck/ Roadway width 91 
weir coefficient 2.6 
upstream Deck/ Roadway coordinates 

num= 12 
Sta Hi cord Lo 

19471.75 1042.04 
19737 . 91 1045.34 
20104.66 1046.19 
20471 . 41 1044 . 21 

cord sta Hi cord Lo cord Sta Hi cord Lo Cord 
1035 
1035 
1035 
1035 

103519496.41 1043.19 
103519860.16 1045.94 
103520226.91 1045.85 
103520590.29 1042.87 

103519615.66 1044.42 
103519982.41 1046.22 
103520349.16 1045.19 
103520703.53 1040.09 

upstream Bridge cross section Data 
Station Elevation Data num= 64 

Sta Elev Sta Elev Sta Elev Sta 
18830.2 1036.718846 . 47 1036.66 18879.5 1036 . 8318897.96 

18981 . 04 1035.9519020.45 1035.78 19054.3 1035.919066.48 
19096.25 1037.719128.81 1038.6219162.01 1039.2619189.37 
19254.25 1040.5919299.11 1040.9219330.55 1041.319351.87 
19400 . 92 1041.8919471.75 1042.04 19476 1029.5819484.73 
19499 . 21 1020 . 619527.23 1020.1619563.46 1020.0419837.52 
19944.91 1019.1119959 . 55 1018.2319976 . 64 1017.119988.84 
20023 . 01 1013.7120054 . 74 1007.6620127.96 1004.5220206.07 
20334 . 23 1004 . 47 20435.5 1004.5220486.75 1004.9220506.28 
20520 . 92 1014 . 7620528.24 1016.6120549 . 63 1023.72 20554.8 
20571.66 1029.920587.11 1038.7120594 . 25 1042.1820699.28 
20881.51 1040.31 20963.2 1039.4821070.02 1038.8421167.41 
21343.36 1036.8621409 . 34 1036.3521475.31 1036.121522.44 

Manning's n values 
Sta n val sta 

18830 . 2 .02519471 . 75 

num= 3 
n val Sta 

.03220594 . 25 
n val 

. 037 

Page 39 

Elev Sta Elev 
1036.85 18920.8 1036.7 

1036.519079.96 1037.02 
1039.6919223.34 1040.15 

1041.619380.04 1041.8 
1025.6319493.22 1022.25 
1019 . 7619907.24 1019.3 
1016.1320005.93 1014.76 
1004.4420252.44 1004.27 
1009.3520520.92 1013.31 
1024.9520567 . 95 1029.34 
1041.58 20806.1 1041.01 
1037.6921220.83 1037.5 
1035 . 78 



Bank Sta: Left Right 
19471.7520594.25 

coeff contr. 
.3 

Post-Project. rep 
Expan . 

Ineffective Flow num= 2 
Sta L Sta R Elev 

18830.2 19471 . 8 1045 
Permanent 

F 
2059421522 . 44 1045 F 

Downstream Deck/ Roadway coordinates 
num= 12 
Sta Hi cord LO cord Sta Hi cord 

19471.75 1042.04 103519496.41 1043.19 
19737.91 1045.34 103519860.16 1045.94 
20104.66 1046 .19 103520226.91 1045.85 
20471.41 1044 . 21 103520590.29 1042.87 

Downstream Bridge cross section Data 
Station Elevation Data num= 64 

. 5 

Lo cord sta 
103519615 . 66 
103519982.41 
103520349.16 
103520703.53 

sta Elev Sta Elev Sta Elev Sta 
18830.2 1036.718846.47 1036.66 18879.5 1036.8318897.96 

18981.04 1035.9519020.45 1035.78 19054.3 1035.919066.48 
19096.25 1037 . 719128.81 1038 . 6219162 . 01 1039.2619189.37 
19254.25 1040.5919299.11 1040 . 9219330.55 1041.319351.87 
19400.92 1041.8919471.75 1042 . 04 19476 1029.5819484.73 
19499.21 1020.619527.23 1020.1619563.46 1020.0419837.52 
19944.91 1019.1119959.55 1018 . 2319976.64 1017.119988.84 
20023.01 1013.7120054 . 74 1007.6620127.96 1004.5220206.07 
20334.23 1004.47 20435.5 1004.5220486.75 1004.9220506.28 
20520.92 1014.7620528 . 24 1016.6120549 . 63 1023 . 72 20554 . 8 
20571 . 66 1029 . 920587 . 11 1038.7120594.25 1042.1820699.28 
20881 . 51 1040.31 20963.2 1039.4821070.02 1038.8421167.41 
21343 . 36 1036.8621409.34 1036.3521475 . 31 1036.121522.44 

Manning's n values 
sta n val Sta 

18830.2 .02519471.75 

Bank Sta: Left Right 
19471.7520594.25 

Ineffective Flow num= 
Sta L Sta R Elev 

18830.2 19471.8 1045 
2059421522.44 1045 

num= 3 
n val sta 

.03220594.25 

coeff contr. 
. 3 

2 
Permanent 

F 
F 

n val 
.037 

Expan . 
. 5 

Hi cord LO cord 
1044 . 42 1035 
1046.22 1035 
1045.19 1035 
1040.09 1035 

Elev Sta 
1036.85 18920.8 

1036.519079 . 96 
1039 . 6919223 . 34 

1041.619380.04 
1025.6319493.22 
1019.7619907.24 
1016 . 1320005.93 
1004.4420252.44 
1009.3520520 . 92 
1024.9520567.95 
1041.58 20806.1 
1037.6921220.83 
1035 . 78 

Elev 
1036 . 7 

1037.02 
1040.15 

1041.8 
1022.25 
1019.3 

1014 . 76 
1004.27 
1013.31 
1029.34 
1041.01 

1037.5 

upstream Embankment side slope 
Downstream Embankment side slope 
Maximum allowable submergence for weir 
Elevation at wh i ch weir flow begins 
Energy head used in spillway design 
spillway height used in design 

flow 

0 horiz. to 1.0 vertical 
0 horiz. to 1.0 vertical 

.95 

weir crest shape 

Number of Piers 8 

Pier Data 
Pier Station 
upstream 

width 
10 

Downstream 
width 

10 

Pier Data 
Pier Station 
upstream 

width 
10 

Downstream 
width 

10 

Pier Data 
Pier Station 
upstream 

width 
10 

Downstream 
width 

10 

Upstream=19615.66 
num= 2 

Elev width Elev 
990 10 1040 

num= 2 
Elev width Elev 
990 10 1040 

Upstream=19737.91 
num= 2 

Elev width Elev 
990 10 1040 

num= 2 
Elev width Elev 

990 10 1040 

upstream=19860.16 
num= 2 

Elev Width Elev 
990 10 1040 

num= 2 
Elev Width Elev 
990 10 1040 

Broad Crested 

Downstream=19615 . 66 

Downstream=19737.91 

Downstream=19860.16 
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• 

Post-Project. rep 

Pier Data 
Pier station 
upstream 

Upstream=19982.41 Downstream=19982.41 

widt h 
10 

Downstream 
width 

10 

num= 2 
Elev width Elev 
990 10 1040 

num= 2 
Elev width Elev 
990 10 1040 

Pier Data 
Pier station 
upstream 

Upstream=20104.66 Downstream=20104 . 66 

width 
10 

Downstream 
width 

10 

num= 2 
Elev width Elev 

990 10 1040 
num= 2 

Elev width Elev 
990 10 1040 

Pier Data 
Pier station 
ups tream 

upstream=20226.91 Downstream=20226.91 

width 
10 

Downstream 
width 

10 

num= 2 
Elev width Elev 
990 10 1040 

num= 2 
Elev width Elev 
990 10 1040 

Pier Data 
Pier station 
Upstream 

upstream=20349 . 16 Downstream=20349.16 

width 
10 

Downstream 
width 

10 

num= 2 
Elev width Elev 
990 10 1040 

num= 2 
Elev width Elev 
990 10 1040 

Pier Data 
Pier station 
upstream 

upstream=20471 . 41 Downstream=20471.41 
num= 2 

width 
10 

Downstream 
width 

10 

Elev width Elev 
990 10 1040 

num= 2 
Elev width Elev 
990 10 1040 

Number of Bridge coefficient sets 1 

Low Flow Methods and Data 
Energy 
Momentum Cd 1.2 

selected Low Flow Methods Momentum 

High Flow Method 
Pressure and weir flow 

submerged Inlet cd 
submerged Inlet + outlet cd 
Max Low cord 

Additional Bridge Parameters 
Add Friction component to Momentum 

.8 
1035 

Do not add weight component to Momentum 
class B flow critical depth computations use crit i cal depth 

inside the bridge at the upstream end 
criteria to check for pressure flow= upstream energy grade line 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 209 . 53 

Description : 209.53 
Station Elevation Data num= 64 

Sta Elev Sta Elev Sta Elev Sta 
18830 . 2 1036.718846.47 1036.66 18879.5 1036 . 8318897.96 

18981.04 1035 . 9519020.45 1035.78 19054.3 1035 . 919066 . 48 
19096.25 1037 . 719128.81 1038.6219162.01 1039 . 2619189.37 

Page 41 

Elev Sta Elev 
1036.85 18920.8 1036.7 

1036 . 519079 . 96 1037.02 
1039 . 6919223.34 1040 .15 



Post-Project. rep 
19254.25 1040.5919299.11 
19400.92 1041.8919471.75 
19499.21 1020 . 619527.23 
19944.91 1019.1119959.55 
20023.01 1013 . 7120054.74 
20334 . 23 1004 . 47 20435.5 
20520.92 1014 . 7620528.24 
20571 . 66 1029.920587.11 
20881.51 1040 . 31 20963.2 
21343.36 1036.8621409.34 

1040.9219330.55 1041.319351.87 1041.619380.04 1041.8 
1042.04 19476 1029.5819484.73 1025.6319493.22 1022.25 
1020.1619563.46 1020 . 0419837 . 52 1019 . 7619907.24 1019.3 
1018.2319976.64 1017.119988 . 84 1016 . 1320005 . 93 1014.76 
1007.6620127.96 1004.5220206.07 1004.4420252.44 1004.27 
1004.5220486 . 75 1004.9220506.28 1009.3520520.92 1013.31 
1016.6120549.63 1023.72 20554.8 1024.9520567.95 1029.34 
1038.7120594.25 1042.1820699.28 1041.58 20806.1 1041 . 01 
1039 . 4821070.02 1038.8421167 . 41 1037 . 6921220.83 1037.5 
1036.3521475.31 1036.121522.44 1035.78 

Manning's n values 
Sta n val Sta 

18830 . 2 . 02519471.75 

Bank Sta: Left Right 
19471.7520594.25 

Ineffective Flow num= 
Sta L Sta R Elev 

18830.2 19471 . 8 1045 
2059421522.44 1045 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 209.42 

num= 3 
n val sta 

. 03220594.25 
n val 

.037 

Lengths: Left channel 

2 
Permanent 

F 
F 

RS: 209.42 

588 626 

Station Elevation Data num= 120 

Right 
654 . 7 

sta Elev Sta Elev Sta Elev Sta 
18066.3 1035 . 2 18092 . 5 1034.718174.13 1034.618232 . 22 

18519.36 1035 18609 1034.6718638 . 91 1035.1318640 . 91 
18736.66 1034.6318738.66 1035 . 1318744.74 1035 . 3318757.05 
18857.04 1035.6919001 . 96 1035 . 2819017 . 56 1034 . 5919031.34 
19075.88 1027.319098.95 1024.1519123 . 26 1035.2119142.22 
19175.69 1033.0419229.76 1032 . 9219270.26 1032 . 9619318 . 56 
19356 . 56 1026.1619373.86 1022.6419393.04 102219428 . 02 
19519.23 1021.07 19565.1 1021.719573.94 1022.3519613.08 
19630.14 1022.4119670.75 1023.0719686.66 1022 . 6719771 . 52 
19795 . 37 1024.6119808.15 1021.7219887.54 102319978.34 
20043 . 24 1015 . 9520079 . 12 1012.220127.13 1009.8520197 . 83 
20318.19 998 . 9120334.72 998 . 4420358.65 999.1820442.82 
20559 . 67 1012.3920578 . 47 1015.2620600 . 01 1023.2320610 . 47 
20643 . 41 1036.7820653.39 104320663.79 1044.420706 . 16 

20742 . 8 1040 . 7820782.21 1041.6920812.94 1042.1820850 . 74 
20877.68 1041.04 20890.4 1033.520897 . 41 1030.5220907.67 
20920.08 1031.4520940.19 1031.920959.31 1031.6421075 . 63 
21336.33 1032.721395.05 1032 . 3721464 . 28 1030.8921504 . 38 
21615 . 46 1029.79 21661.1 1028 . 9521714 . 94 1029.221753 . 32 

21834.5 1029.8321868.92 1030.5821937.71 1032.3221987.07 
22124.72 1030.722241.07 1032.7922289.03 1032.7522341.52 

22400 . 6 1030.4722442.55 1031.0522532 . 24 1030.5822582 . 04 
22731 . 42 1032.1822738.15 1031.5922744 . 66 1028.33 22751.2 
22773.18 1033.922782 . 89 1034 . 722830 . 05 1035.8722909 . 02 

Manning's n values 
Sta n val Sta 

num= 6 
n val sta n val sta 

18066.3 .037 18609 .01518744.74 .03719318.56 
20869.7 .025 

Bank sta: Left Right 
19318.5620610.47 

Lengths: Left channel 
501 486.04 

Right 
526 

Ineffective Flow num= 
Sta L Sta R Elev 

18066.319123.26 1050 
20663.7922931.75 1050 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

2 
Permanent 

F 
F 

RS : 209.33 

Description: 209.33 - FEMA section v 
cross section updated per Transystems 

corporation Mapping (2004) 
Page 42 

coeff contr. 
. 3 

Expan. 
. 5 

Elev Sta Elev 
1034 . 7518374 . 28 1034.76 
1034.6318688.94 1035.68 
1035.3618816 . 34 1035 . 62 
1033.4219044.82 1030 

1034.819153.41 1033.66 
1033.2219344 . 15 1031 . 88 

1022 . 119463.74 1022.27 
1022 . 7919626 . 02 1021.9 

1022.619783 . 71 1024.72 
1021 . 89 20024 1019 . 66 

1007.6 20239.6 1006 . 78 
1004 . 220493.17 1007 . 27 

1029.5820635.94 1031.17 
1043.36 20730.5 1041 . 37 

1041.2 20869.7 1042 . 66 
1029 . 5420917 . 26 1029.5 
1032 . 0921217 . 55 1032.3 

1030 . 421565 . 16 1030 . 23 
1028 . 621780 . 93 1030 . 96 

1032.1822098.03 1030.8 
1030.9522372.56 1030 . 47 

1030 . 522661.25 1030.71 
1028.3322764.51 1032.18 
1035 . 7122931.75 1036 . 02 

n val sta 
. 03220663 . 79 

coeff contr. 
. 1 

n val 
. 032 

Expan. 
. 3 



• 

• 

Post-Project. rep 
Station Elevation Data num= 137 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
17896.2 1033.517958.97 1033.417986.14 1033 . 7518112.66 1034.2418188.57 1033.75 

18270 . 44 1033.7918305 . 44 1034 . 5118345 . 72 1034.6718423.99 1033.7918435.53 1034.26 
18503.15 1034 .2518553.69 1033.8418565.35 1034.23 18681.1 1034.1318683 . 99 1034.04 
18721 . 33 1034.1818723 . 33 1033.6818769.56 1034 . 7418815 . 79 1033.6818817.19 1034 .18 
18823 . 88 1034 . 3818832 . 57 1034.518965.64 1034.9219086.19 1034.6519114.67 1032 
19134 . 93 1026 . 84 19181 . 5 1024.9719197 . 05 1026.4319203.85 1024.4119223.43 1024 . 1 
19250.18 1022 . 719253.79 1023.219282.68 1020 . 5519307.62 1017 . 419325.01 1017.3 

19355 . 8 1018.86 19365.9 1018.62 19378.8 1021.919409.32 1019 . 519428.42 1019 . 88 
19441 . 87 1021.319481 . 76 1021.1719517.59 1021.6219549.59 1021 . 319597 . 25 1020.3 

19627.7 1020 .0919656.16 1020.5419662 . 21 1021.32 19697 . 4 1023.119726.12 1023.8 
19844.27 1023 . 2419849.98 1026.219855.05 1023 . 4119879.93 1022 . 2319888.16 1023.45 
19913.86 1022.8219926.21 1024.919931 . 49 1022 . 4219941.55 1025 .1219955 . 92 1021 .41 
19963 .16 1022.120001.12 1016 .37 20032.8 1013.8620059.79 1013.3320098 . 45 1013.73 
20128.52 1013.0120166.76 1011.120221.81 1011.2620263.13 1010 . 720270.95 1012.01 
20280.71 1010.1220297.89 1008.4820309.88 1001.6920317 . 32 999 . 2420329 . 38 997.95 
20387.71 995.120406 . 58 993.7120444.15 994.9120450.21 996.3120481 .01 997.63 
20509.49 1000.220517.12 100420538 . 38 1005.7920573.28 1007 . 8720610.33 1010.95 

20679 . 1 1011.3520688.91 1012 . 2320695 . 14 1015 . 3520715.31 1028.8820723.94 1029.8 
20732.61 1027 . 4620742.95 1028.8 20757.3 1027.7120801.95 1030.620907 . 29 1031.09 

20920.3 1036.87 20934.7 1034.9620949 . 59 1031 .220960.05 1027 . 220990.79 1028.05 
21001.98 1030.6421022 . 93 1029.6821027.18 1030.8421082.45 1030.7221158.66 1031.24 
21353.12 1031.48 21455.4 1031.621531.07 1030.621626.53 1030.1121653.83 1030.53 
21823 . 49 1030.421871.63 1029.8821878.34 1031.2721890 . 58 1028.921942 . 99 1028.61 

21959.1 1027.6421991 . 93 1030 . 86 22030.2 103222122.88 1032.622142 . 26 1031.53 
22167.18 1031 . 9522193.03 1031 . 3722250.67 1031.7322268 .19 1031.122397.32 1031 . 21 
22414.21 1030 . 722431 . 33 1027.222441.79 1026.422491 .98 1026.6922530 . 86 1027.33 
22550.52 1031.1922572.62 1031.322581.69 1028.3322592.78 1028.3322605.98 1035.8 
22633.72 1034 . 8522651.94 1034.85 

Manning's n values 
sta n val Sta 

17896 . 2 .03718683.99 

Bank Sta: Left Right 
19086.1920715 . 31 

Ineffective Flow num= 
Sta L Sta R Elev 

17896 . 218965.64 1040 
20920.322651.94 1040 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 209.24 

num= 5 
n val sta n val Sta 

.01518823 . 88 . 03719086.19 

Lengths : Left channel 
563 490.4 

Right 
583 

2 
Permanent 

F 
F 

RS: 209.24 

Station Elevation Data num= 98 

n val sta 
.032 20920.3 

coeff contr. 
.1 

n val 
.037 

Expan. 
. 3 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
18093.1 103318111.19 1032.6618170.55 1033.11 18249.7 1032.5618290 .7 5 1033.5 

18331.25 1033.0118346.32 1033 . 518358.33 1032.9818369.13 1033.5418393 .42 1033.13 
18469.39 1033.0718512.08 1033.0718637.39 1032.7 18752 .3 1032.6518769.95 1032 . 77 
18804 . 48 1033 .1718806.48 1032 .67 18852 . 7 1033.7618898.92 1032.6718900.92 1033.17 
18915 . 11 1033 . 3718942 . 52 1030 . 2119012.72 1021 . 3219049.33 1021.2119102.51 1025 .9 
19144.88 1026 . 16 19179.4 1027.2819192 .91 1028.5119221.01 1027.4819251.07 1028.34 
19265 . 36 1027.519301 . 53 1020 .3219329. 15 1019 . 3519360 . 39 1018.9919370.19 1018.1 
19394 . 97 1017 .4219404.33 1016.3219424 .98 1015.6919456.86 1016.7719466 .18 1018.36 
19497.21 1020 .3619524.86 1021.0119549 .47 1021.0119582.15 1021.419600.78 1021 
19641.86 1023.0919653.99 1021 . 23 19681.4 1021.6919697.48 1020.819743.39 1020.7 
19822.79 1021.8619837.12 1021.4319857 .39 1019.5319867 .11 1020.419912.92 1020 . 55 
19923.39 1019.9719969.32 1019.1520004.86 1017.6120026 . 23 1016.2120141.25 1015 .24 
20152 . 29 1010 . 620175 . 79 1010 .3220193.09 1015 . 77 20204.3 1016 . 5620231.05 1007.37 
20243 . 67 100320287 . 34 1018.5 20308 . 5 1018 .3720324.96 101020735.49 1010 
20735.59 1025 21770 .2 102521803.67 1033.0921811 . 84 1029.2 21825.3 1034.7 
21842.65 1025 . 5 21881.3 1026.4421899.12 1026.8921924.24 1025.621976.69 1026.67 
21982.73 1025.6921999 . 87 1025.35 22090.2 1025 .3922155.13 1025 .322244.29 1025.35 
22289.44 1025 . 522316.75 1025.8822341.35 1028 . 822353 .64 1028.9322368.41 1032.3 

22376 . 5 1028 22384 . 1 1026.3522390 .56 1028 . 6122396 .37 1032 . 3722437.65 1032.09 
22468.97 1032.2122560.84 1032.122647.85 1032.88 

Manning's n values 
sta n val sta 

18093 .1 .03718769 . 95 
21825.3 .025 

Bank Sta: Left Right 

num= 6 
n val Sta n val sta 

.01518942.52 .03220141 . 25 

Lengths: Left channel Right 
Page 43 

n val Sta 
.03720287.34 

n val 
.032 

coeff contr . Expan. 



18942.5220287.34 
Ineffective Flow num= 

Sta L Sta R Elev 
18093 . 118914.46 1034.8 

20907.5322647.85 1034 . 8 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 209.14 

2 
Permanent 

F 
F 

RS: 209 . 14 

Post-Project. rep 
514 515.61 523 

Station Elevation Data num= 169 

.1 . 3 

sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
17712.7 1032.217733.81 1032.317755.05 103217769.95 1031 . 3817807.73 1031.5 

17918.31 1031 .0617920 . 82 1031.35 17943.8 1031.417971.64 1032 . 03 17993.6 1031.59 
18020.99 1031 . 4418029.62 1030.7518045 . 75 1030.9618061 . 27 1030.718068 .04 1031.06 
18093.7 1031.5318113.91 1031 . 618141.03 1031.518161.73 1031.6918203.99 1031.2 

18219.59 1031.4118257.52 1031.318268.17 1031.118314 . 57 1031.1718419.42 1030.9 
18497.7 103118540 . 47 1031 . 4918580.28 1031 . 5618590.93 1031.1518633.39 1030 . 95 

18650.39 1031.36 18680 . 6 1031.33 18720.2 1030.3418737.94 1030.4318755 . 98 1030 . 74 
18761.99 1030 . 5718784.42 1030.818801.05 1030.8118813 . 66 1030.3218833.88 1030 . 8 
18845.19 1030.618852 .07 103118864.66 1029.5818867.52 1028 . 9818874.62 1029.5 
18888.79 1029.318890.79 1028.818936.87 1030.4518~82.93 1032 . 0418984.93 1032.54 
18999.04 1032 . 7419019 . 38 102719044.02 1027.119074 . 49 1027.0619081 . 18 1026.8 
19115.16 1023 . 8219127.21 1022.1519152 . 59 1019 . 9119166 . 14 1019.9919191 . 51 1021 . 36 
19196.09 1021.919199.73 1020 . 9819206.42 1021.0719214.89 1022 . 7619231.49 1024.53 
19245.82 1024 . 819263.22 1025.519289.61 1025.8219298.62 1025.6219324.23 1026 
19336.29 1025 . 2619345.92 1024 . 1819353.34 1023.919359.53 1022.6219371.81 1019 . 21 
19387.21 1016.4719396.66 1015 . 6519407.14 1015.2719424.22 1015 . 38 19446 1014 . 9 
19468.59 1015.0719478 . 96 1015.419488.13 1016.419514 .03 1016.1619544.56 1016 . 81 
19553.79 1017.6519576.59 1018 . 419585 . 23 1018.3419597 . 29 1017.119625 . 64 1017 . 23 
19633.67 1016.9619662.81 1017.5319679.21 1017.3919691.15 1018.0719718 . 55 1018.6 
19739 . 96 1018.419768 . 73 1018.89 19781 1019.719808.31 1019.8519822 . 58 1020.95 
19830.13 1020.7719859.66 1021.0119900 . 07 1020.82 19905.4 1020 . 9519942 . 86 1020.61 
19958.76 1020.920016.03 1020.2420040.17 1020.1220076.36 101920087 .02 1018.89 
20107.15 1018.3320126.03 1017.1820145.24 1017.120160.85 1022.1220168 . 39 1023.67 
20173.07 1022 . 7220184.98 1017.120190.01 1016.0320200.85 1010.7720209.55 1005.1 

20215.2 1003.2620224.09 1002 . 8720233.55 1003.1920239.27 1004.74 20248.4 1008.35 
20267.4 1018 . 520271.19 1019.8720278.27 1019.8620294.18 1014.2320299.82 1013.19 

20314.27 1012 . 420327.64 1012.7720348.37 1015.5620359 . 78 1014 . 9120385.64 1014.7 
20398.56 101020748.72 101020748.82 102221863.55 102221871.58 1022 . 5 
21877 . 08 1022.621882.23 1022.721906.95 1034.8521913 . 42 1030.9121918.47 1032 . 54 
21926 . 44 1033.7121935.64 1030.3421940.87 1026.3 21945 . 9 1025 . 72 21972.1 1025 . 78 
21989 . 84 1026.3122013.87 1026.5522052.95 1026.722065.97 1027.0422126 . 27 1028.24 
22168.73 1029.24 22206 . 6 1029.6622274.49 1030.8822316.41 1031 . 222330 .02 1031 . 52 
22355 . 73 1031.6822369.85 1031 . 622394 . 81 1031.7422463 . 25 1031.6522479.79 1031 . 88 
22509 . 72 1031.722546.93 1031.7422588.34 1032.222649.92 1032 . 1 

Manning's n values 
sta n val Sta 

17712.7 .03718874.62 
21926.44 . 025 

Bank Sta: Left Right 
19074.4920271.19 

Ineffective Flow num= 
Sta L Sta R Elev 

17712.718998.45 1034 
21140.1822649.92 1034 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 209 . 04 
Station Elevation Data 

sta 
17436.1 

17567.41 
17695.46 
17771.89 
17830 . 26 
18068.41 

Elev Sta 
1032.817481.92 

1031.5517593.91 
1033. 5817714.36 
1030.7217780 . 47 

1028.417903.58 
1029.4618116.27 

num= 6 
n val sta n val Sta 

. 01518999 . 04 .03220160 . 85 

Lengths: Left Channel 
515 499.52 

Right 
517 

2 
Permanent 

F 
F 

RS: 209.04 

num= 162 
Elev Sta Elev Sta 

1033.1217492.97 103417523.41 
1032.5517629.24 1031 . 9 17655 . 8 
1033.28 17733.5 1033.7817748 . 64 
1032 . 0617790.76 1030.917801 . 38 

1029 17910.5 1028.7318018 . 61 
1029.618176.67 1029.55 18188 . 3 
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n val sta 
.03720385.64 

Coeff Contr. 
.1 

Elev sta 
1033 . 35 17553.8 

1031.7 17689 . 7 
1032.3417764.76 
1027.8717816.77 
1029.2118054.11 
1029.2418231.03 

n val 
. 032 

Expan. 
. 3 

Elev 
1033.63 
1032.45 

1032 . 1 
1028 . 68 
1029 . 58 
1029 . 42 



• 

• 

• 

Post-Project. rep 
18257.65 1029.1818293.37 1030 . 4418300 . 67 1031.4218303.42 1030 . 2118325.88 1029.58 
18349.35 1029 . 818368.26 1029.318405.02 1029.918413.03 1029.418422.64 1029.8 
18438.88 1029.5318477 . 77 1029 . 3918506 . 45 1028 . 2818520.92 1028.6118558.78 1028.72 
18600.38 1028 . 3418620.89 1028 . 7418645.84 1028.7418668.28 1029.12 18676 . 4 1032.1 

18682 . 1 1030.818687.17 1031. 0418693.62 1029 . 83 18704 1029.6918712 . 79 1032.9 
18719.4 1029.3618729 . 67 1031.0618732.96 103018744 .07 1031.1318756.77 1030.5 

18763.23 1032 . 3118770 . 67 1032.118787.85 1029.1618817.09 1029.318848.11 1029.01 
18855.89 1029.418897 . 57 1028.618900.35 1027.4418914.37 1027.2418916.37 1026.74 
18961.99 1028 . 419007 . 61 1029 . 9719009.61 1030.4719023.62 1030.6719047 . 62 1027.39 
19092 . 73 1026 . 5319103.69 1025 . 6719138.37 1024.6619177.83 1021 . 9319196.79 1019 
19225 . 46 1018.5119249 . 34 1018.619280 . 44 1022.4 19302 1026 . 1719327 . 89 1025.79 
19336.16 1025 .11 19356.9 1021.7919371 . 16 1017 . 5319374.44 1015.519384 . 22 1014 . 77 
19399 .04 1011.7819405.42 1011.4819417.16 1012 . 719427.75 1014 . 7619437 . 29 1013.39 
19456 . 39 101419462 . 67 1013.6419470.92 1014 . 8419487.88 1013.3619517 .22 1012 . 66 
19535.61 101419553.79 1016 . 3919571.83 1017.1219585.34 1017.0819616.81 1017 . 58 
19660.08 1017 . 9519677 . 15 1017.919689.47 1018 . 5619734 .18 1018.119789 . 91 1017 .11 
19808 . 47 1017.1819838.18 1016.5519869.54 1017 . 7219955.17 1018.1619985.34 1017 .05 
19993.46 1016.120033.72 1013.3 20059 . 3 1012 . 720088.98 1012.3120095.15 1012.84 
20110.54 1010 .4620127.24 1007.0720143 . 74 1007.02 20165 . 7 101120181 .04 1014.3 
20198.46 1016.7720207.15 1016.420231.68 1012.0620261.67 1011.2120295 . 29 1011.5 
20349 .03 1012.5820373.43 1012 . 5720411.55 101020761.17 101020761 . 27 1020 
21949 . 73 102021962.03 1020 21974.3 1023.2921988.69 1033 . 421992.14 1031 .11 
21999 . 39 1032 . 8822011.93 1033.7322024 . 53 1026.122043.74 1026 . 2822072 . 39 1027 
22075.88 1027 . 8422101.16 1028.3922112 . 98 1029.0322158 . 53 1029.59 22192.5 1030 . 4 
22243 . 49 1031.222251.38 1030.6222255.34 1028.53 22266 1027.9622271.88 1030 . 57 
22302 . 67 1030 . 1322353.28 1030.1 22435 . 9 1030 . 822527 . 91 1030 . 9122594 . 31 1031.75 
22629 . 46 1031.622666.72 1032.11 

Manni ng's n val ues 
Sta n val Sta 

17436 . 1 .03718900.35 
22011 . 93 .025 

sank Sta: Left Right 
19092.7320198.46 

Ineffective Flow num= 
Sta L Sta R Elev 

17436.119047 . 62 1035 
21356 . 7222666.72 1035 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 208 . 95 

num= 6 
n val sta n val Sta 

.01519023.62 .03219993 . 46 

Lengths: Left channel 
495 493.13 

Right 
531 

2 
Pe rmanent 

F 
F 

RS: 208.95 

Station Elevation Data num= 184 

n val Sta 
.03721949 . 73 

coeff contr. 
.1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
17602.6 1030 . 717651.71 1029 . 7817678 . 28 1030 . 4417702.53 1029 . 58 17709 . 4 

17716.28 1027.7417726 . 85 1027 . 2417754.92 1027.117785 .11 1027 . 4717835.06 
17871.62 1027.4917953.86 1027 . 3617970.21 1026.5318023.39 1026 . 3518038 . 68 
18091 . 11 1027 . 718094.77 1029 . 1818100.61 1027 . 4618198.47 1027.318220.25 
18246.36 1027.718309 . 26 1028.2918344 . 29 1028.4518407.59 1027 . 4418451 . 06 
18478.84 1027 . 87 18531.8 1027 . 918579.44 1028.618682 . 24 1028.418703 . 67 
18808.65 1028.1418830.35 1027 . 9418837.04 1025.7918851 . 37 1025.5918853 . 37 
18899 . 98 1027.2418946 . 57 1028 . 8418948 . 57 1028 . 8418962.88 1029.0418992.56 

19030.7 1025.6219046 . 62 1025 . 0619082.99 1025 . 4919104.79 1024.619112 . 99 
19124.51 1030.6519140 .48 1025 . 319157 . 35 1026 .0919168. 11 1024 . 5519173 . 85 
19195 . 16 1023.8219207 .08 1021.8719270 . 39 1018 . 9419282 . 25 1014 . 0419305.81 
19323 . 91 1009.5 19355.8 1008.9319366 . 92 1009.419397 . 25 1014.53 19409.8 
19425 . 91 1014 . 79 19456 . 9 1015.7219460.95 1014 .0219470 . 72 1012.9419481.47 
19495 . 24 1008 . 88 19506.5 1007.819522 . 51 1007.4919548 . 22 1008 . 1719566 . 69 
19598 . 49 1005.219607.34 1006.8619629.96 1013.5719636.47 1011.6219653 . 72 
19696.34 1010.0919777 . 25 1013.0119819 . 13 1016 .0219864 . 73 1015.5219888 .04 
19903.55 1017.6219939.71 1017.39 19944.9 1016.8619961.63 1017.3519968.78 
19989 . 37 1017.9320035 . 86 1019.220080.09 1021.820099.08 1019.9320121.36 
20137 . 49 1018.6 20148 . 8 1020 .120184 . 87 1019 . 7120189.78 1018.0720196.27 
20209.65 1016 .1720285.35 1015 . 620305.76 1015.0520324.48 1013 . 520343 . 75 
20358 . 33 1008 . 95 20370.4 1011 . 3820394.52 1012.4 20413.5 1014 . 1920426.89 

20439 . 5 1014 .0320455 . 51 1012.3320465.37 1012.8320483 . 75 1012.3120489 . 18 
20510.98 1009.520519 . 28 1007 . 7620531 . 47 1011.0620546.03 1006.2720573.29 
20576.36 1003.120604.86 1000 . 7820634 . 63 1000.420646.76 1000 . 7220658 . 11 
20679.97 1002.5620696 . 64 1001 . 4520747.49 997.3320778.46 997 . 4520790.93 
20799.87 1002 . 98 20826.7 1022 .0920836 . 45 1026 .1820841 . 68 1023 . 2520885 .15 

20920.7 1022.7820959.96 1023 . 2220968 . 83 1023 . 620987.66 1032 . 921003 . 77 
21026 . 87 1031 .8921043.74 1031 . 8 21076.8 1032 . 521096.37 1031.421112 . 48 
21141.57 1032.0521164 . 67 1033 . 3921189.39 1032 . 8521193.31 1033.5521219.82 
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n val 
.032 

Expan . 
. 3 

Elev 
1030.1 
1026.8 
1027 . 3 

1027.92 
1027.54 

1027 . 9 
1025 . 59 
1025 . 85 
1025.03 
1025.4 
1013.5 

1013 . 58 
1013.92 

1005.6 
1010. 05 
1016.45 

1016 . 6 
1018.6 

1018 . 47 
1009.77 
1014 . 5 
1010 . 9 

1004.38 
1002.9 

997.9 
1023 . 4 

1031 
1032 . 38 
1023.28 



Post - Project. rep 
21269.17 1023.4221286.95 1033 .0221310.01 1029.221351 .05 1032.121360.77 1031 . 64 
21387.79 1031.6321396 . 55 1030.7921410 . 37 1030 . 7921421.06 1033.8621429.05 1034 . 1 
21456.59 1024 .1821491 . 57 1024 . 0121589 . 23 1024 .0621735.97 1024.24 21832.1 1024.74 
21894.74 1024.8321931 . 61 1025.1721980 . 52 1026 .1622127.26 1027.6222173.37 1028.9 
22176.23 1035.5222183.06 1039 . 7122188 . 16 1038 . 9 22201.8 1039 . 9222208 . 53 1033 . 98 
22216.16 1030.1322224.26 1030 . 7422231.11 1027.122236 . 95 1026 . 2822242 . 59 1026 . 7 
22251.03 1030.522265.51 1030.4222289 . 51 1031 . 1422297.99 1030.3422321.91 1029.9 
22425.63 1030.0322527.54 1030.6122572.36 1030.3722612.01 1030 . 81 

Manning ' s n values 
Sta n va l Sta 

17602 . 6 .03718837.04 
20987 . 66 .03722188 .16 

Bank sta: Left Right 
19173 . 8520836 . 45 

Ineffective Flow num= 
Sta L Sta R Elev 

17602 . 619157.35 1038 
20987.6622612.01 1038 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description : 208 . 85 
Station El evation Data 

num= 7 
n val Sta 

.01518962 . 88 

.025 

n va l sta 
.03719173.85 

Lengths: Left Channel 
458 514.75 

Right 
603 

2 
Permanent 

F 
F 

RS: 208 . 85 

num= 99 
Sta Elev Sta Elev Sta Elev Sta 

17686.5 
18200. 56 
18510.33 
18744.91 
18859.9 

19206.02 
19321.83 
19423 . 93 
19526 . 32 
19710 . 87 
19910 . 52 
20161.37 
20450 . 41 
20610 . 51 
20767 . 63 
20902 . 76 
21121.72 
21314 . 23 
21535.21 
22103.46 

1031.317694 . 85 1029.1417749 . 61 1029 . 8317758.78 
1027.33 18280.2 1027.4818328.38 1026 . 7418441.61 
1030 .4718682 . 91 1029 . 6618724.46 1028.7718728 . 71 
1027 .0818791.14 1028 .0918837.38 1027.0818839.38 
1029.4218874.45 1029.918981 . 82 1029 .1619065 . 57 

1028.819223.16 1016 . 919235.47 1012 . 619256.34 
1007.7919338.38 1008.5419346.72 1011 . 7719362.51 

1009.2 19438 . 9 1012.4519455.14 1010.47 19490 . 9 
1012.1319549.87 1011.819568 . 97 1014.59 19634 . 7 
1016.62 19760 . 5 1017.0919801.77 1016.0619827.94 
1019 . 5620029 . 52 1020.0320086.67 1019 . 9920123.45 
1020 . 5920247.21 1020.8920314.65 1017 . 220322.23 
1017 . 56 20502 . 8 1016.2520508.13 1017.1120550.98 
1006.6920658.34 1002.720671.28 1001.7520700 . 39 

1007.720799.68 1004.620828.74 100020843 . 88 
1003.520934 . 99 1026.0120948.22 1022 . 1321019 . 79 
1022.221135.41 1028 . 06 21144.4 1029.4921161.18 

1023 . 5621380.26 1024 . 1621412.34 1023.3121460.67 
1023.2821562.07 1022.621581.65 1023.8321609.58 
1028 . 5222197 . 52 1029 . 322301 . 84 1029 . 8222339.32 

Manning's n val ues num= 6 
n val sta n val sta sta n val Sta 

17686.5 .03718728.71 .01518853.58 . 03719206.02 
20934.99 . 037 

Bank sta: Left Right 
19206.0220934 . 99 

Ineffective Flow num= 
Sta L Sta R Elev 

17686 . 519206 .02 1035 
21144.422339 . 32 1035 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

Lengths : Left Channel 
511 479.03 

2 
Permanent 

F 
F 

RS: 208.75 

Description: 208.75 - FEMA section u 
Station Elevation Data num= 124 

Right 
452 

Sta Elev sta Elev Sta Elev Sta 
18173 . 6 1027.118257 . 35 1026 . 618340.04 102618367.17 
18563.9 1028 . 418584 . 53 1028 . 6518593.87 1028 . 3218600.82 

18617 . 09 1026.9718663.56 1027 . 9818710.04 1026.9718712 .04 
18738 . 43 1029 . 8218764.48 1030.7318832.51 1030.9518900.38 
18984 . 44 1028 .4718996.07 1026.719017.06 1026 . 719056.46 
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n val Sta 
.03220836.45 

coeff Contr. 
.1 

n val 
.032 

Expan. 
. 3 

Elev Sta Elev 
1029 . 2417984.78 1029 

1027 . 218481 .04 1029.88 
1027.7818742.91 1027.58 
1027 . 5818853 . 58 1027 . 78 
1029.1719153 . 39 1028.46 
1009 . 9419276.84 1008 . 4 

1004.319405.36 1008 . 25 
1010.8219519 . 66 1014 . 86 
1016.3719646.89 1017.27 
1016.3419863.39 1018.72 
1020 . 8520133 . 93 1019 . 7 
1017.9420368.81 1017.46 
1012.0220589 . 54 1010.1 
1007.5220728 . 31 1009.8 

998 . 88 20892.5 999.97 
1022 . 2521070.81 1021.7 
1022.3121191.38 1023.06 

1023.321510 . 92 1022 . 62 
1023.4221953 .16 1026 . 38 

1029 . 6 

n val sta 
. 03220029. 52 

Coeff contr. 
. 1 

Elev Sta 
1025.85 18472 . 3 
1027.6718615 .09 
1027 . 4718726 . 31 
1030 . 4318954.98 
1027 . 4819103 . 99 

n val 
. 032 

Expan. 
. 3 

Elev 
1025 . 33 
1027.47 
1027.67 

1029 . 6 
1027 . 71 



• 

• 

• 

Post-Project. rep 
19153.26 1027.5219204.89 1026.7419212 . 98 1026.2819226 . 43 1021.1519249 . 91 1010 .16 
19266.81 1008.819299 .44 1007.519308 . 35 1007 . 8819324 . 64 1009.6519332.09 1012.65 
19339.05 100919344.99 1006 . 4719362.61 1005.619374.08 1006 . 419427.89 1008 . 77 
19452.89 1009 . 8519478.06 1011 . 5219505.81 1012 . 2619526 . 98 1013 . 1519535.38 1014.53 
19541.92 1015.3919562.58 1013.9119580 . 22 1014 . 519611 .04 1016.44 19649 . 5 1015 . 55 

19676.7 1015.719706.53 1017.5819723.84 1018 .0919752.75 1018 . 6919793.14 1018.45 
19817.64 1018 . 7419868 .41 1019.5619904.45 1019.5820006 . 67 1019.7820053.74 1019.67 
20110.37 1019 . 6320147 .15 1019 . 220205.32 1018.1820213 . 52 1017 . 620230 . 83 1016 . 56 
20246 . 24 1016.2120258 . 43 1015.620282 . 65 1013 . 1320304.16 1013 . 2520325 . 33 1013.88 
20360.87 1013 . 0220399.39 1010 . 9320443 . 45 1008 . 8320509.67 1006 . 6520530.45 1005 . 3 
20549 . 36 1002 . 9420624 .04 1001 . 58 20641.4 1000 . 6320653 . 89 1001.220674 . 36 1001 . 4 
20691.66 1000 . 4420708 .01 1002 . 620717.29 1003.8220733.99 1004.8520745.04 1006 . 3 
20762.48 1008.2720775 . 95 1009 . 320782.78 1010 . 2820788.76 1010 . 7420801 . 71 1012.52 
20813.85 1010.7820838 . 24 1010 . 5920846.26 1013 . 6520860 . 81 1005 . 6520869 . 16 1002 . 57 

20881.6 1002 . 6520888 . 55 1005 . 2820898.48 1008 . 2720908.17 1004.9320915 . 98 1003.9 
20930.47 1011 . 0420936.86 1016.2920940.05 1018.520952.96 1025 . 1821004.85 1025.68 
21010 .02 1025 . 221017 . 42 1023.321098.69 1024 . 0821136.04 1023.9521181.34 1023.41 
21212 . 16 1022.921283.95 1024.2721300 . 57 1033 . 421323 . 99 1023.8 21329 . 9 1023.31 

21360.2 1022.8421410 . 93 1022 . 321471 . 63 1021.921516.43 1021 . 921910 . 17 1026 . 78 
22038 . 72 1028.0622133.23 1028.922205 . 11 1029 . 522228 . 96 1029 . 66 

Manning's n values 
Sta n val Sta 

18173.6 .03718600.82 

Bank Sta: Left Right 
19212.9820952 . 96 

Ineffective Flow num= 
Sta L Sta R Elev 

18173.619204 . 89 1038 
21098.6922228.96 1038 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 208.67 

num= 5 
n val Sta n val Sta 

.01518726.31 .03719212.98 

Lengths : Left Channel 
565 559 . 49 

Rig ht 
569 

2 
Permanent 

F 
F 

RS: 208 . 67 

Left and Right channel Bank Stations Interpolated 
Station Elevation Data num= 105 

n val Sta 
.03220205.32 

coeff Contr . 
. 1 

n val 
.032 

Expan . 
. 3 

Sta El ev Sta Elev Sta Elev Sta Elev Sta Elev 
17889 . 8 1026 . 317940.06 1028 . 0117946.89 1024 . 717953 . 87 1026.9318019.22 1025 .66 

18296.94 1025 .4718455.93 1024.9 18459.5 1024 . 818473.77 1024 . 618475.77 1024 . 1 
18522 . 23 1025.11 18568.7 1024 . 1 18570 . 7 1024.618584.97 1024.818585 . 84 1024 . 44 
18645.36 1024.918707 .02 1024 . 4318845 . 34 102618932 . 39 1026.418963.79 1026 . 2 
19024 . 26 1027.15 19046.1 1027.9 19164.5 1028.1519199.93 1027 . 619317.69 1028.73 
19328 . 09 1021.519347 . 56 1010.419383 . 55 1009.6619393.77 1014 . 4919409.65 1006.16 
19420 . 84 1005 . 5519487 . 27 1008.419553 . 76 1009 . 5619580 .27 1011 . 2219681 . 59 1014.56 
19704 . 28 1016 .4119768.18 1016 . 7919807.68 1017.7819886.33 1018.3119914.74 1017 . 1 
19970.68 1017 . 7520001 . 36 1016.320060 . 25 1014.5920091.06 1012.2120139 . 57 1010.12 
20167 . 85 1006 . 520204 . 43 1005 . 9920234.48 1008.5220294 . 94 1005.520308 . 87 1003.36 
20326.14 1003.1 20341.6 1005 . 8820376.14 1007 . 4520397 . 29 1007.120450 . 21 1009.5 
20461 . 96 1008 . 6920485 . 33 1004.5920503.57 1003.0320523.73 1004 . 220581.55 1010.1 
20626.86 1012.8320637.02 1014.0120678 . 94 1013.25 20690.1 1017 . 0720712 . 53 1017 . 81 
20729.15 1021.420758.54 1022 . 720769.24 1019.5220782 . 73 1020.1520807.03 1019 . 2 
20820.96 1017 20831 1018.2720844 . 49 1016.4 20871.7 1016. 7620886 . 74 1015 . 51 

20895.7 1017.4320915.38 1015.9220935 . 23 1020.22 20944 . 4 1025.8420956.53 1026 .07 
20966.88 1019.1721108.47 1019 . 921183.53 1020.5621311.57 1022 . 3821340.58 1022 .08 
21398.61 1023.121427 . 63 102321512.69 1024 . 121608.59 1023.8421651.56 1022.85 

21715 1023 . 221786 .17 1023.121820.67 1022.621854.56 1023.721920.87 1024 . 77 
21941.67 1025 . 7 22014.6 1025.7422033.05 1025 22130 . 7 1025 . 822157 . 61 1025 . 44 
22270.31 1026.1122293 . 23 1025.8922355 . 71 1026 . 422387 . 92 1026.122440 . 81 1026.52 

Manning's n values 
Sta n val Sta 

17889.8 .037 18459 . 5 
20758. 54 . 037 

Bank Sta: Left Right 
19317 . 6920758 . 54 

Ineffective Flow num= 
Sta L Sta R Elev 

17889 . 8 19164.5 1033 
20956.5322440.81 1033 

CROSS SECTION 

num= 6 
n val Sta n val sta 

.01518584 . 97 . 03719317 . 69 

Lengths : Left channel 
456 449.63 

Right 
359 

2 
Permanent 

F 
F 
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n val sta 
.03220167.85 

coeff contr. 
. 1 

n val 
. 032 

Expan . 
. 3 



RIVER: 1 
REACH: 1 

INPUT 

Post-Project. rep 

RS: 208.57 

Description: 208.57 
Left and Right channel Bank stations Interpolated 
Station Elevation Data num= 203 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
18043.1 1026 . 618105.91 1025.6118144.21 1025.5418188.08 1025 .0718211 . 89 1024.98 

18258 . 69 1024.3218280 . 09 1024.3 18310 . 7 1023.8218325.77 1024.0618329.48 1023 . 7 
18333.22 1023.9418344.36 1026.1718358.63 1025.9718360 . 63 1025.4718407.09 1024.04 
18453 . 59 1022.5718455 . 59 1023.0718469.87 1023.27 18473.4 1023 . 0118481.95 1023 
18501.82 1023.7818512.77 1023.6118543.96 1023.8318582.81 1024 . 4118612 . 91 1024 . 4 
18624.01 1024.8218690.73 1025 . 19 18713 . 9 1025.518798.55 1026.0618839 .05 1026.11 

18890 . 3 1026.5118911 . 31 1026.2118937.47 1026.1918997.38 1026.7 19007.7 1026.45 
19032.19 1026.3919066.17 1026 . 72 19069.2 1026.0719101.45 1026.419105.39 1026.74 
19174.29 1026.4 19242 . 2 1026.819276.95 1027.4519311.47 1027.5119330.99 1027.8 
19362 . 95 1027.4519382.56 102719394.18 1019.4519399.31 1013.8219402.99 1010 . 99 
19419.31 1008.7819431.17 1007 . 7619447.66 1007.37 19476.1 1007.2219494 . 43 1007.44 
19505.11 1007.9819510.11 1009 . 419533.51 1010.6219563.13 1011 . 7319586.72 1012.06 
19609.82 1012.6819648.13 1013.3219717.79 1013.7219732.39 1014 . 0619760.19 1015.5 

19773.2 1015.9719779.57 1015.2219796.53 1016 . 4719809.96 1016.9519834.29 1016.91 
19874.35 1016 . 1319906.36 101519908.98 1013.8319930.84 1013 . 5519941 . 27 1011.6 
19955.11 1010 . 4519974.65 1009.3319991.51 1007.7 20021 . 3 1006 . 5220034.23 1006.2 
20042 . 76 1004 . 9120051.06 1004.6620058.22 1003.6820078.97 1002.820093.45 1002 . 61 
20125.82 1002 . 720159.52 1004 . 1120184.03 1003.6120208.06 1004.1120215.97 1005 . 2 
20237.26 1005.220259.55 1006.4520277 .02 1006.220316.96 1006.2320344.15 1005.1 
20360.59 1005.3820364.27 1005.7720377.87 1009.0520383.24 1011.1320397.61 1009.8 
20408.18 1009 . 8720417.33 1010.83 20424 . 9 1012.3320438.51 1013.0120456.81 1013.23 
20474.11 1013.9220492.85 1014 . 2120507.45 1014.1420526 . 79 1013.4920539.37 1013.4 
20565.14 1014 . 420590.58 1015.3220605.65 1016.320611.83 1015.6220620.49 1016.2 
20641.35 1016.620645.26 101820655.94 1018 . 2920677.36 1018.3420685 . 83 1017.87 
20717.99 1018.1720731.12 1019.220755.71 1019.220769.35 1019.6820773.24 1020 . 74 
20777.09 1024.4 20779 . 8 1021.920783.92 1020.63 20809 . 6 1020.8420827 . 39 1021 . 37 
20830 .05 1021.0920847.21 1021.3220873.66 1022 . 7 20879 . 2 1024 . 1620895.09 1023.95 
20904 . 95 1021.9920937.19 1022 . 0320945.09 1021 . 36 20954 . 6 1018.920958.81 1017 . 21 
20967.22 1017.3620976 . 54 1019.2520988.26 1023.3220994 . 42 1026.720999.24 1026.39 
21015.31 1026.721019.76 1024.6121033.44 1024.7421076.95 1023.7521088.41 1023 . 33 
21103.62 1023 . 2921111.64 1023.7321169.95 1024.0821191.87 1024.521229.35 1024.13 
21285.49 102421310 . 35 1024.17 21337.9 1023.921376.71 1024.3921419.04 1024.35 
21462 . 54 1023 . 8721499.93 1023.9821527.74 1024.2421537 . 93 1024 . 89 21609.1 1025.43 
21620.99 1025.821627.53 1024.921654.54 1025.321683 .04 1025 . 121782.17 1025.01 
21829.35 1024.8521865.87 1025.721871.34 1025 . 3621941.71 1025.421967.65 1025.83 
21968 . 32 1026.1621988.33 1025.9 21991 . 2 1025.4922008.95 1025.8322099.68 1025.8 
22160.09 1026.36 22189 . 9 1026.4322199.11 1026.2622228.89 1026.54 22250.8 1026.2 
22285.77 1026.522286.17 1026.32 22317.8 1026.3522334.22 1026.9822335.38 1026.6 
22386.13 1027.09 22430 . 6 1027 . 2322470.47 1027 . 8622500.57 1028.0222520 . 45 1027 . 74 
22540.45 1028.2422544.52 1030.622547.07 1030.6322553 . 13 1027.8822560 . 23 1025.56 

22566.7 1025.5622575.37 1028.3822590.86 1028.15 

Manning's n values 
sta n val Sta 

18043.1 .03718344.36 
21015 . 31 .037 

Bank sta: Left Right 
19382 . 5620731.12 

Ineffective Flow num= 
Sta L Sta R Elev 

18043.119330.99 1028 
20777 . 0922590.86 1028 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 208.48 

num= 6 
n val sta n val Sta 

. 01518469.87 .03719362.95 

Lengths: Left Channel 
685 539.75 

Right 
467 

2 
Permanent 

F 
F 

RS : 208.48 

n val Sta 
.03220360 . 59 

coeff contr. 
. 1 

n val 
.032 

Expan. 
. 3 

Left and Right Channel 
Station Elevation Data 

Bank Stations Interpolated 

Sta Elev Sta 
17996.8 1025 . 318087.88 

18242.22 1024.9418272.05 
18363.9 1022.82 18409.5 

num= 188 
Elev Sta 

1025 . 75 18135.7 
1024.8118301.32 
1021.19 18411 . 5 

Elev Sta Elev Sta Elev 
1025.518174.14 1025.618234 . 42 1025 . 1 

1025 . 1218316.33 1024.9218318 . 33 1024.42 
1021.6918425 . 26 1021.8918436 . 46 1022 . 74 
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• 

• 

Post-Project. rep 
18438.55 1022.818443.72 1023.7 18452.1 1028.3718456 .36 1029.418473.79 1028 .64 
18483.21 1028.818490 .75 1028.2118501.92 1020.6318510.88 1016.57 18517.2 1015.8 
18532 . 92 101518548.71 1013.618563.89 1013 . 2918601.46 1013.718615.03 1013.1 
18626.88 1012.9718673.46 1011.9918685 . 14 1011.318709.42 1012.4418732 . 62 1012.55 
18746.16 1012.9618776.92 1014.9518793.29 1015.518825.78 1016 .0518831.87 1015 . 7 

18838.1 1016.0518871.38 1016.6518899.17 1016.418924 .17 1015.8618946 . 43 1015 .05 
18974.62 1014.32 19000.9 1013.23 19021.6 1013.6719029.98 1013.5319042 . 98 1011.74 
19052 . 81 1010 . 9319074.74 1010.0219087.23 1010 . 419108.55 1010.7119125.56 1010 . 7 
19132.98 1009.319144.31 1007.919158.27 1007.7119179.57 1007.87 19196 . 9 1007.6 
19203.86 1007.819229.67 1007.68 19252.4 1008.2419273.39 1008 . 2519295.63 1010 .13 
19335.75 1011.819373.54 1013.9419397.84 1014.5219417.49 1014.519491.91 1015.5 

19523.5 1015 . 5919555.18 1016.219600 . 72 1016.1319617 . 17 1014.71 19629.3 1014 .06 
19663 .03 1014 .0919690 .04 1014.619692 . 52 1014.2419735.34 1014.4219792 .79 1013.85 
19809.79 1014.0119821.12 1013.719839.66 1014 .1219864 . 65 1013 . 7319874.48 1012 . 69 
19887.08 1010.119906.28 1008 . 0919917.38 1005.8419926.24 1003.619942.51 1001 . 55 
19951.73 1000 .05 19964.2 998.719978.79 998.8919981.77 999.3319993.04 999.21 
20006 . 45 999 . 8920018 . 92 999 . 6320043 .06 1000 .0520060.21 999.8420074.55 1000 . 4 
20083.95 1001.12 20102 . 1 1001.99 20121.5 1003 . 3420125.67 100420158.75 1005.7 
20162.52 1006.4920179 . 29 1006.6420200 . 95 1007.8520236.77 1009.0320265.78 1010.73 
20279.71 1010.720298 . 68 1012.2620305.31 1012 .1520311.54 1012 . 8520329.99 1013.4 
20344 . 23 1013 . 5320362 . 96 1013 . 220374.51 1012.5120389 .85 1012.1320395.57 1011.6 
20416.51 1011.7220428.19 1009.7820434 .35 1008 .320442.45 1007.1 20448.8 1006.99 
20458.78 1007.720466 . 63 1006 . 4720478.96 1006 .8 320496.57 1005.8720507.33 1006 . 24 
20513 . 16 1007 . 2420520 . 27 1007.720530 . 35 1007.720539.28 1009.5220546.34 1013 . 1 
20551.79 1018.3120557 . 74 1017.2320572.86 1013.4620578.59 1013 . 6420588.38 1012.23 
20601 . 35 1012 . 5220613.84 1012.420624.34 1013 . 0120633.27 1012 . 620656.88 1013 .18 
20660.09 1013.7820664 . 57 1013 . 2620672.63 1013.620680.59 1017.2220691. 24 1024.02 
20693.58 1023.5420707.17 1023 .320714.21 1023.520723.64 1027.920730 .75 1029.2 
20739.88 1029.3820746.13 1027.9 20750.4 1025.420770.94 1025 .2820793.11 1025.38 
20828.04 102620878.66 1026 . 4820916 . 71 1027.1320973.15 1027.8520988.41 1028.38 
21010.17 1028 .5621041.21 1029 . 321075.03 1029 . 6 21086 . 4 1029.521107.07 1029 .9 
21134 .05 1028.9221135.79 1028.121140.85 1022 . 9621143.56 1020.9921952 .21 1020.99 
21968.53 1029.3421977.18 1026.721993.27 1026.1622006.53 1026.0722025.31 1025 . 1 
22046.26 1024.8522082.66 1025.4122119 .24 1025.322140.38 1025.5122146.37 1025.11 
22150.45 1026.4822168 . 72 1026.3522187 . 16 1026.47 

Mann i ng's n values 
sta n val sta 

num= 6 
n val Sta n val sta 

17996.8 .04318301.32 .01518425 . 26 .04318601.46 
20551.79 .037 

Bank Sta: Left Right 
18501.9220691 . 24 

Lengths: Left channel 
521 435.12 

Right 
469 

Ineffective Fl ow num= 
Sta L Sta R Elev 

17996.818456 . 36 1038 
20730.7522187 . 16 1038 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

2 
Permanent 

F 
F 

RS : 208.39 

Description: 208 . 39 - FEMA section T 

Left and Right channel Bank stations 
Interpolated 

Station Elevation Data nu m= 155 

n val sta 
.03220162 .52 

Coeff contr. 
.1 

n va l 
.032 

Expan . 
.3 

Sta Elev Sta El ev Sta El ev Sta El ev Sta El ev 
17994.5 1023.618007.86 1023.3718031.73 1023 .3618062.84 1023 . 7418090 . 42 1023.67 

18114.62 1023.318143.17 1023 . 7 18160.8 1023.818214.18 1022 . 818251.67 1022.9 
18257.49 102518261.64 1023.0718284.65 1023.5818312.07 1023.318333.31 1022.84 
18354.73 1023.1818358.68 1024.0518373.79 1023.8518375 . 79 1023 . 3518421.67 1021 . 75 
18467.69 1020 .1518469 . 69 1020.6518484.81 1020.8518527 . 95 1010 .1718 559.86 1009.83 
18596.86 1010 . 5218612 . 43 1012.1818626.02 1012 .3218667 .62 1011.2718684 . 66 1012.92 

18695.4 1013.518704 . 94 1013.5318739.77 1014.318782 .19 1014.318825 . 93 1013 .26 
18838 . 43 1012.818847 . 91 1012 .8418885. 02 1012.3418935 . 29 1011.818943 .22 1011.83 
18961 . 27 1011.0818972 . 93 1008 .9618990.89 1008.29 19016.5 1008 .26 19040 .7 1007.6 

19060 . 3 1007 . 3519084.42 1007 . 4719120 . 66 1007.319138 . 38 1006 . 8519166.34 1007.06 
19181 . 66 1008.919188.11 1010 .08 19204.6 1011 .7919214 . 81 1012.4619242.99 1013.46 
19276 .36 1013 . 9219313.19 1014.9519348.93 1015 .0719366.19 1015.3619421.96 1015.2 
19452.11 1015.5319470.77 1015.4519487.54 1015 .7419545. 02 1015 . 8319551 . 46 1015.7 
19604 . 21 1016.0919619.85 1016.4619639.62 1016.2219680.93 1016 . 3419688 .8 3 1015.4 
19726.01 1015 . 119770.98 1014 .319784 .11 1013 . 8819799.23 1013 . 0619816.81 1012 . 79 

19826 . 9 1012.919842 .07 1014.119865.81 1014 . 519881.86 1014.219894.64 1012 .6 
19902.68 1009.36 19909.6 1005.8819917.47 100319924.78 1000.919935.61 999.49 
19959 . 92 998.7719979.97 998.7120012 . 27 999.3720018.31 999.73 20046 . 6 1000.5 
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Post-Project . rep 
20100 . 86 
20277.51 
20436.67 
20482 . 62 
20555 . 54 

20613 
20668.74 
21260.32 
22038.34 
22089.56 
22134.15 
22198.56 
22371 . 46 

1003.2 520137.31 
1010.320300.59 

1010.5120445 . 36 
1004.8220500.75 

1004.220568.26 
1008.4420620. 51 
1005.8920698.78 
1020.0121266.13 
1020 .0722041 . 46 

1005.220171.78 1006 . 2820210.78 1008.29 20248 . 1 
1010.5920331.57 1010.5920368.25 1011.1 20389.4 
1010.65 20453.1 1009.8820458 . 48 1009 . 5820465 . 68 
1003.7520533 . 42 1003 . 5820538.13 1003.1920548.27 
1008 . 8920580.93 1007 . 7120590.06 1008 . 2120595.17 
1009.0820630.22 1008.920636 . 21 1007 . 4320644.82 
1005.8120709.21 1007.6420714 . 18 1009 . 720724.42 
1023.0621274.82 1025.2421279 . 02 1023.9921283.14 
1022 . 0522045.28 1027 . 5922047 . 66 1028.122065.98 

1025. 622092 . 59 
1024.81 22141. 7 
1024.0722234 . 19 

102622384 . 45 

1026 . 522103.19 1025 . 322115 . 74 1024 . 9622132 . 19 
1024.75 22147.3 1026 . 222154.11 1024.7822173.98 
1025 .0822282.49 1025.6222311 . 63 1025.722357.18 

1026.422397 . 87 1026.4722411.27 1026.9922454 . 87 

Manning's n values 
sta n val Sta 

17994.5 .04318358.68 
20724.42 .03722047 . 66 

Bank Sta: Left Right 
18484 . 8120724 . 42 

Ineffective Flow num= 
Sta L Sta R Elev 

17994.518472 .03 1030 
20721.8722454.87 1030 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 208.29 

num= 7 
n val sta 

.01518484.81 

.025 

n val Sta 
. 03218782 . 19 

Lengths: Left channel 
509 512.43 

Right 
494 

2 
Permanent 

F 
F 

RS : 208.29 

Left and Right channel Bank s tations Interpolated 
station Elevation Data num= 132 

sta Elev Sta Elev sta Elev sta 
16935.4 1021.816972 . 48 1022.0516991.55 1022.517024.32 

17155.59 1022.6617192 . 85 1022 . 0617285.39 1021.817353 . 34 
17425 . 62 1022.4517477.86 1022.117592 . 61 1022.28 17700.8 
17903 . 68 1020 . 717956.41 1019.8118005.57 1017.7618011.18 
18042.76 1021 . 8618050.62 1019 . 9918090.91 1023.1618147.03 
18249.72 1025 . 2318271 . 71 1024 . 8518313.27 1023.2818362.38 
18396.18 1025.41 18402.2 1027.3518445.01 1025 . 2918475.18 
18505.03 1020 . 3818507 .03 1019.8818553.45 1020.8218599.72 
18616.97 1020.5818656.97 1009.6718708.42 1009.218737.24 
18800.06 1011 . 63 18835 . 5 1012.2318875.15 1012.118949 . 06 
19055 . 94 1009 . 1119108.87 1007.3719148.55 1006.719191 . 76 
19283.47 1009.8619311 . 57 1011.1519324.96 1014.4119351 . 55 
19433 . 43 1011.719500.33 1014.7619596.42 1015 . 6219629.34 
19682 . 11 1013 .2819693 . 86 1014.2919756.49 1012 . 9419768.98 
19819.74 1009.5 19836.3 1013.6119870.91 1013 . 9419876.64 
19904.18 1008 . 219928.74 1005.1419950.84 1004.2719997.62 
20095.78 1002.8520117.53 1003.1820153.59 1004.19 20318.8 
20377 . 38 1010. 320428 . 47 1010.2720469 . 42 1010 . 620509 . 53 
20581.39 1009.3420605.08 101020617 . 03 1007.58 20645 . 5 
20731.17 1005.02 20758.6 1006.6920777.07 1006.720814 . 86 
20869.68 1008 . 120883.72 1012 . 820899.05 1021.820909.13 
21403 . 95 1020.0321404 . 24 1021.1221413 . 92 1024.5921416.52 

21721.4 1021 . 3621744.23 1033 . 121778.65 1032.3921810 . 99 
21906.79 1030 . 9121931 . 28 1030 . 1421987 . 27 1029.1522047.93 
22185 . 43 1026.322216 . 41 1025.2922240 . 41 1025.5822262.45 
22334 . 14 1026.322365.77 1026 . 3 22395 1026.7322437.63 

22519.5 1025.0222563 . 78 1026.31 

Manning's n values 
sta n val sta 

16935.4 .025 17700 . 8 

Bank Sta: Left Right 
18616.9720909 . 13 

Ineffecti ve Flow num= 
Sta L Sta R Elev 

16935.418582 .96 1032 
20899 . 0522563.78 1032 

CROSS SECTION 

num= 5 
n val Sta n val sta 

.04318489.79 .01518616.97 

Lengths : Left channel 
577 525 . 37 

Right 
560 

2 
Permanent 

F 
F 
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n val sta 
.032 20453.1 

coeff contr. 
.1 

Elev s ta 
1021 . 717120.62 

1022.0917365 . 71 
1021.9817799. 59 

1020.3 18035.1 
1024.4418210.46 

102318385 . 21 
1024.4818489.79 
1019 . 8818601 . 72 
1009.6518755 . 56 
1011.6419019 . 42 

1006 . 919238 . 46 
1013.919395.76 

1015.5719669.13 
1010 . 119798.49 
1013.619889.61 

1003 . 3220036.38 
1010.120343.18 

1010.6320564.09 
1005 . 9 20716.8 

1005.9420852. 55 
1025 . 8820910.68 

102021705 . 57 
1036 . 2321866.31 

1027.422086.31 
1026 . 722288 . 71 
1025 . 322484 . 18 

n val Sta 
.03220909.13 

coeff contr. 
.1 

1009.71 
1011.17 
1007 . 74 

1003 . 3 
1009.21 
1006.55 

1020 
1020.03 

1025.6 
1025.64 
1024.35 
1026.04 

1027 

n val 
.032 

Expan. 
. 3 

Elev 
1023.2 

1022.74 
1021.43 

1018.9 
1025.4 

1023.51 
1020.58 
1020.38 
1010.47 

1011 . 1 
1008 .2 

1012.17 
1015 . 41 
1008.72 
1010.51 

1003 
1010.71 
1010.13 
1004.61 
1007.02 
1020.05 
1019.95 

1032.7 
1026.79 
1027.25 
1025.63 

n val 
.037 

Expan . 
. 3 



• 

• 

• 

RIVER: 1 
REACH: 1 

INPUT 
Description: 208.19 

Post-Project. rep 

RS : 208 .19 

Left and Right channel Bank Stations Interpolated 
Station Elevation Data num= 158 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
16730 . 1 1022 .916753 .12 1023.5516785.44 1023 . 6 16819.4 102316845.13 1023.28 

16850.24 1021.416853 . 31 1023 . 4216886.56 1021.6316909.64 1019.7916911.45 1017.37 
16918.57 1019.1316953.51 1019.6816978 .39 1019 . 47 17023 .7 1020.1717062.04 1020.06 
17111.18 1020.6417219.52 1020.617267 . 34 1020.0517293.42 1020.717369.92 1021.12 
17397.42 1020.6217471.85 1021.0417511.52 1020 . 417566.36 1020 . 417569.38 1020.93 
17598.82 1020.417672 . 95 1020.717738.43 1019.5917795.84 1019.417821.76 1019.88 
17911 .17 1019.4518010.94 1019.9 18054 .7 1019.1418110.66 1019.4518120.16 1019.83 
18153.28 1019.4518171.52 1019.7918181.75 1024 . 3718190.83 1026.118197 . 36 1025.06 
18237.15 1025.3418249.53 1026.318307.15 1024.7918350 . 15 1024 . 8618400 .95 1024 
18460.32 1022.5318489.32 1022.7218530.98 1023.7218535 . 79 1025.718539.61 1023.66 

18565 1023.6618602.13 1022.3718624 . 47 1022.6418637.84 1019 .5418653.01 1019.34 
18655.01 1018.8418701.04 1019.7818747.05 1018.8418749.05 1019 .3418764.22 1019 . 54 
18804.32 1008.7818851.13 1008.3218883.28 1008.7918924.65 1010.718964 . 64 1011.03 
18979.98 1010.4119014.36 1012.2519052.42 1010.819129.94 1010.2319240.15 1011.59 
19275.61 1011.4 19288 . 7 1010.0419301.43 1007.4819314.13 1006.8 19366.6 1005.7 
19475.49 1004.5619485.33 1003.819509.19 1005 .01195 34.81 1015.3819544.85 1016 . 49 
19600.74 1017.419656.77 1015.2519677.18 1016.1219692.65 1012 . 86 19745.9 1011.45 
19808.87 1011.219828.37 1010.5419899 . 37 1011.119929.77 1010 . 419978.61 1005.3 
19993.64 1001.520008.63 1001.01 20109.3 1001.2120138.23 1002.4220152.68 1003.85 
20211.69 1004.920276.37 1004 .820317.78 1005.720367 . 67 1007.9120413.06 1008.79 
20429.71 1009.4920435.42 1008 . 2520447.29 1008.5520484.38 1009.3920503.03 1008.94 
20508.06 1005.9920520.43 1003.8120535 .39 1002.8120566.18 1003 . 620607.12 1002.9 
20626.59 1004.920695.02 1008 . 5120734.91 1010.220770.97 1011.1320817.48 1011.23 
20904.94 101020982.62 1008.721008.43 1010.121043.19 1009. 2321068.97 1009.53 

21081.6 1011.6421090.53 1011.32 21098.2 1008.5521110.25 1008.2921134.97 1009.53 
21146.26 1012.8121169.22 1013.8321195.79 1011.5921207.45 1009.1221220.24 1009 

21248 1010.2921263.85 1012 . 9521285.83 1013.2221297.24 1017.4821306.02 1022.62 
21318.96 1022.4221337.97 1020.0222088.87 102022106.28 1024.94 22120 1019.31 
22160.73 1020.1822197.34 1023.5222231.32 1023.9322246.27 1023.2522291.76 1023.6 
22316.75 1023.2322428.91 1023.222463.35 1022.6322535.02 1022.5722586.05 1023.3 
22592.95 1026.6722605.13 1029.5222628 . 84 1029.2622647.68 1032 . 3 22666.8 1032.3 
22683.99 1034 . 73 22703.8 1034.1922714.61 1034.83 

Manni ng' s n values 
sta n val sta 

16730.1 .02518181.75 
21297.24 .037 

Bank Sta: Left Right 
18764.2221297.24 

Ineffective Flow num= 
Sta L Sta R Elev 

16730 . 118695 .7 5 1030 
21306.0222714.61 1030 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 208.10 

num= 6 
n val Sta n val sta 

.04318637.84 . 01518764.22 

Lengths: Left channel 
537 505.13 

Right 
617 

2 
Permanent 

F 
F 

RS : 208 .10 

Left and Right channel Bank Stations Interpolated 
station Elevation Data num= 131 

n val sta 
.03220447 . 29 

coeff Contr. 
.1 

n val 
.032 

Expan. 
.3 

sta Elev sta Elev Sta Elev sta Elev Sta Elev 
16849 1021.716914.49 1022.52 16925.9 1023.4316996.09 1020.8317006.05 1019.92 

17027.87 1020 . 3117098 .78 1019.0717322.52 1019.0617694.41 1019.55 17793.4 1018 . 1 
17811.32 102317826.28 1036.6217856.27 1022.217868 .24 1018.31(961.78 1017.95 
17970.02 1021.5617992.67 1025.3618008 . 84 1023.9618047.58 1025.05 18099.5 1028.37 
18140.76 103018245.37 103018252.56 1026.418262.34 1029.718292.78 1049.38 
18302.82 1053.7 18317 . 1 1055.81 18333.4 1055 . 618356.26 1046.1618389.95 1023.6 
18399.27 1019.618416 . 54 1019.1718557.41 1019.618572.13 1026.7918608 . 43 1047.96 
18623.04 1051 . 2718634.23 1044 . 7318668.11 1020.9918732.88 1019.718754.42 1019.58 
18765.27 1018.6 18780 . 4 1018.4 18782.4 1017.918829.82 1018.83 18875.8 1017.9 

18877 . 8 1018.418892.93 1018.6 18945 . 9 1008.918956.06 1007 . 6619027 . 93 1008.33 
19043.05 1007.519068.13 1008.5919095.06 1007.8919182.71 1009.819229.38 1009.4 
19260.25 1008.0519310.05 1007.2119358.35 1007 .2519407 . 38 100919467.85 1008.54 
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Post-Project. rep 
19529 1006.2419563 . 13 1001.1819586.76 999 . 9119617.21 1000 . 6819649.86 1008 . 3 

19685.47 1010.4119707.28 1013.3919729.45 1010.2219757.65 1010.3 19778.4 1008.16 
19852.01 1007.4919894.95 1009 . 0419925.84 1011.1419965.18 101519989.66 1013 . 88 
20041.83 1014.7120048.67 1006 . 9220061.49 1001 . 920106 . 89 999.3420143.17 999.65 
20207.73 1002.3220285 . 89 100220401 . 54 1002.6220509.22 1004.29 20528.1 1003.74 
20583.67 1004.720623.44 1003 .0820651.87 1000.820671.68 1001.4420688.98 1007.14 
20705 . 6 1015.4520809.23 1015.220856.97 1015.8320946.74 1014 . 8921019 .47 1010.9 

21075 . 66 1009 . 9321150 . 61 1009.4 21204 .6 1009 . 7321295.02 1011 . 2921520.61 1010.3 
21545 . 89 1011.8121615.11 1009 . 4421650.89 1011.7721687.56 1010.5421709 . 32 1023.6 
21722.41 1017.3221736.88 1017.5521745.37 1013.3821780 . 34 1012.5121796.93 1016.4 
21806 . 75 1022.3621824.91 1020.8821887.06 1021.421909.05 1024.0221919.75 1022.1 
21932 . 01 1024.09 21952 . 2 1020 . 02 22200.4 1020.0222216 . 67 1027.5122230.47 1022.72 
22230 . 5 1020.04 22568 1019.9822568.37 1022.26 22583 . 7 1026.622591.93 1021.78 

2i647.09 1021 . 7422656 . 37 1025.1722670.28 1026.3922686.39 1022.3722716.17 1021.75 
22791.32 1021.66 

Manning's n values 
sta n val sta 

16849 .02517826 . 28 
21709 .32 .032 

Bank sta: Left Right 
18892.9320856.97 

Ineffective Flow num= 
Sta L Sta R Elev 
1684918796.92 1030 

21709 . 3222791 . 32 1030 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 207.99 

num= 6 
n val sta n val sta 

.04318765 .27 .01518892.93 

Lengths: Left channel 
582 483.64 

Right 
477 

2 
Permanent 

F 
F 

RS : 207.99 

Left and Right channel Bank Stations Interpolated 
Station Elevation Data num= 149 

n val Sta 
.03220623.44 

coeff contr. 
.1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
16875.4 1020.416977 . 53 1020 . 317079 . 65 1019.7917154.55 1020.117179.37 

17210.01 1023.417244.75 1026.617267 . 55 1025.6317306 . 41 1027.617349.36 
17355.92 1026.917369.61 1019 . 3917391 . 72 1019.2917409.24 1025.1117426.47 
17451.06 1026.417464.15 1023.9517469.46 1024.8217487.85 1023.717495 . 78 
17512 .14 1020 . 717590.41 1021.2717781.42 1020 . 717841 . 75 1019.2617866.96 
17883 .94 1023 . 117895.04 1022.0517908.22 1018.7417922 .06 1018.6417964.38 
18006.33 1021.4918046 . 72 1021.918082.14 1021 . 518110.76 1020 . 4818160.74 
18172.03 1025.1418182.63 1024.0318194.68 1019.8918254 . 92 102018344.22 

18361.2 1020.518393 . 48 1020.5618451.15 1019.3118513 . 04 1017.5418553.55 
18671 . 62 1017.918689 . 62 1017.418726.09 1017.9818764 . 94 1017.3918792.07 
18810.24 1017 . 3218825.27 1017.1218827 .2 7 1016.6218872 . 93 1017.818918.59 
18920.59 1017.3618935.62 1017.5618939.46 1016.7119029.29 1016.719035.76 
19044.22 1016.3219067 . 34 1015 . 719077.06 1016 . 63 19084.9 1020 19104.1 
19128 . 89 1010.8919148.44 1009 . 619155.94 1010 . 3119184.36 1010 . 1919264.79 
19286 .08 1005.219355.36 1004.5819391.83 1006.2319415.23 1004.719426.94 
19478.75 1002 . 6119527.05 1001.119569.99 1001 . 7919584.17 1001.3719607.99 
19654 .67 1005 . 3519679.49 1006.97 19726 1008 . 2419729 .58 1006.519756.21 
19785 .55 1007.7719812.51 1009.9919843.15 1010.4219882 . 31 1008 . 1119905 . 55 
19946.07 1008.720009 . 37 1009.2920064.03 1010.3220073 . 82 1009 . 9320140 . 66 
20197.34 1005.920233 . 66 1004 . 97 20259.6 100120291.07 999 . 9520342.68 
20370.63 1002.29 20412 . 8 1001 . 6420462.43 998.420486.63 997 . 99 20545 . 4 
20589.68 996 . 9820650 . 71 1001.2920665.28 1004 . 9920685.76 1014.37 20716.6 
20733.22 1012.8220743 . 49 1009 . 820787 . 79 1013.4820857.42 1014.4320933.98 
20990.89 101521043 . 51 1014 . 821055 .56 1015 . 2621090.28 1014.4821181.08 
21237.07 1012.69 21253 . 4 1008.7221328.64 1004.8221423.21 1006.3621502 . 67 
21536.23 1011.5721568 . 91 1011.23 21597.2 1011.6221641.23 1011.5121715.89 
21737.64 1009.1121786.71 1008.521795.52 1009.1921820 . 53 1008.7521849.91 
21861.63 1015.621897.57 1028 . 3621904.18 1023 . 2421912.53 1022 . 8321936.68 
21986 . 37 1017.12 22007.9 1025.2 22025.2 1023 . 8522120.03 1018.722137.71 
22149.54 1026.4322164.63 1022.3922225.39 1022 . 5322268.37 1021.66 

Manning's n values 
sta n val sta 

num= 4 
n val sta n val Sta 

16875.4 .04318810.24 .01518935.62 .03220933 . 98 

Bank sta: Left Right Lengths: Left channel Right 
19184.3620685.76 483 482.81 544 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
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n val 
.032 

coeff contr. 
. 1 

n val 
.032 

Expan. 
. 3 

Elev 
1019 . 8 

1028.51 
1027 .04 
1021 . 77 
1019.66 
1020 . 31 
1020 . 46 

1019.8 
1017.97 
1017.57 
1016.86 
1018 . 43 

1014.8 
1007.18 
1005 .04 
1003.74 
1006.66 
1007 . 97 
1009.69 

1000 . 3 
997 . 85 

1013.94 
1014.8 
1014.2 

1010.84 
1010.6 
1014.3 

1017.41 
1020.74 

Expan. 
. 3 



• 

16875.4 19084.9 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

1025 F 

RS : 207.90 

Description : 207.90 - FEMA Section s 

Right channel Bank Station Interpolated 
Station Elevation Data num= 144 

Post-Project.rep 

sta Elev sta Elev Sta Elev Sta Elev sta Elev 
16668 . 2 1021.116697.07 1021.2216715 .13 1026.9116727 .84 1033.6216745.17 1028.8 

16753.49 1031.8416764.39 1028 .79 16810 . 7 1028 . 83 16818 . 7 1032.69 16841.3 1032.95 
16853.11 1030 .01 16873 . 1 1020.4716891.99 1017 . 12 16943.6 1015.9717050 . 54 1015.79 
17101 . 54 1016.6117263 . 36 1016 . 9317270.78 1021.4917278 .85 1016 . 117302 .32 1032.54 
17320.25 1032.617332.89 1029.117338.19 1031.5317355 . 36 1019 .4417363 .77 1016 .13 
17467.61 1016.35 17507.5 1017.2617575 . 75 1017.9317637.97 1017 . 3717736 . 67 1015 . 57 
17817.34 1016.417833.13 1018.8517839.54 1023 .4217846.61 1020.0217858.61 1020 . 63 
17873.28 1025.2817882.53 1020.8617935 . 87 1020.2417980.62 1018 . 4617993.47 1018 . 74 
18011.06 1030.3618027 . 82 1029 . 1718046 . 04 1016.818080.62 101618086 . 75 1019.05 
18101 . 91 1021.0518111.27 1016 .118119 . 63 1023.0718136.92 1022 . 93 18141.3 1020.1 
18162.57 1020.2718173.65 1016.118212.38 1016.0418265.52 1017 . 6318323.62 1017 . 25 
18359.43 1018.5518367 . 46 1016.818464.77 1017 . 118591 . 55 1016 . 5618660 .05 1016 . 62 
18702.95 1017.4518780.18 101718803 . 01 1017.1218846 . 22 1016.718861 . 25 1016 . 5 
18863.25 101618908.91 1016.9418954 . 57 101618956.57 1016.5 18971 . 6 1016 . 7 
18992.53 1016 . 5119031.56 1016.219060.06 101619067.42 1015 . 8819103 . 92 1016.45 

19119.3 1009.419128.18 1007.519182.35 1007 . 4819212 . 17 1010 . 9119293.27 1010 . 38 
19393.17 1010.9919421.17 1007.9719428 . 14 1005 . 9919480.51 1004.819526.08 1005.76 
19582.83 1004.2619635.98 1001.9 19655.3 1001 . 73 19680 . 9 998 .1619752 . 44 1000 .19 

19780 1000 .4619816.99 998 . 6619843 . 97 1004 .0719874 .71 1006 . 3419914 . 15 1007.17 
19969 .3 3 1007 .1420056.68 1008.4820200.39 1008 . 6620232 . 26 1007.5520288 . 85 1004 . 31 
20377 . 34 1005 .2620417.85 1003 . 4220427 . 57 1000 .1120504.31 1000.820558.52 999.21 
20604.85 993.1920644 . 76 991 . 5120687 . 55 994.5520711.17 1000 .0620732 .09 1012 .78 
20763.47 1010.0120800 . 67 1011.8720847 . 15 1012.0220898.47 1010.4520949.89 1010 .88 
20990 . 46 1006.8321018 . 72 1007.4921057.36 101321092.93 1013 . 7821176 . 86 1014 
21245 . 63 1012.7921264 . 52 1005 . 9321280.37 1007 . 6521314 . 43 1009.1421399.59 1011.1 
21431.25 1011.3621491.56 1010.5621568.39 1006 .1621663.65 1007.2221700.62 1003 . 4 
21731 . 26 100521804.84 1005 . 97 21831.2 1003 . 6621868.05 1003.7621890 . 34 1007.1 
21922 .07 1006 . 6821935.02 1009 . 1921998.72 1009 . 7522038.53 1008.4722049.04 1006.8 
22117.71 1007.2922129.13 1009.9522139 . 94 1015 . 3522157.75 1019.77 

Manning's n values 
sta n val sta 

num= 4 
n val Sta n val sta 

16668.2 .04318846.22 .015 18971.6 .03221431 . 25 

Bank Sta : Left Right Lengths: Left Channel Right 
19103.9220732.09 539 522 . 44 631 

Ineffective Flow num= 1 
sta L Sta R Elev Permanent 

16668 . 219060.06 1020 F 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description : 207.80 

RS : 207.80 

Right channel Bank Station Interpolated 
station Elevation Data num= 113 

n val 
. 032 

coeff contr. 
. 1 

Sta Elev Sta Elev Sta Elev sta Elev Sta 
16847 1020.816881.43 1020 . 8816889.14 1014 . 0617423 . 25 1014 .0217437.36 

17449 . 69 1016 . 3517514 . 99 1016 . 1817522.38 1019.8617533.21 101418745 . 96 
18747.14 1015 . 2318785.25 1015.4718803.65 1019.41 18812 . 8 1019 . 1318818 .08 
18830 . 38 1016.3318839 . 64 1018 . 4718851 . 42 1015 . 8518863.81 1015 . 5818875 . 55 
18883 . 83 1015 . 7718898 . 87 1015.5718900 . 87 1015 .0718946 . 56 1016 .0118992.25 
18994.25 1015 . 5719009 . 29 1015.7719013.87 1014.7419054.94 1014 . 9319084.72 
19171 . 92 1014.7119211.05 1014 . 2719263.17 1014.619283.23 1009 . 819298 . 12 
19345 . 79 1009.7719361 . 86 1008.8419406 . 08 1009 .2419437 . 98 1008 .2 519477 . 47 
19503 . 55 1007 .0819568 . 66 1006.2719658.16 1006.2119675 . 69 1005.8219698.72 
19730 . 48 998 .0819733 . 28 995 . 919773.43 994 . 59 19855 . 8 998.4819877 .01 
19883.54 1002 . 119925.83 1003 . 2419975.91 1003 . 719997 . 48 1004 . 420076 . 29 
20174 .45 1003 . 8720255.28 1003 . 6120282.72 1003 .0820338.27 999 . 8520406.22 
20460.89 998 . 7720510.16 997.2620581.42 994.4620603.25 994.4720632.96 
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Expan . 
. 3 

Elev 
1019.81 

1014 
1016.15 
1015 .83 
1015 .07 
1014.4 
1008 . 7 
1008.2 
996 . 33 

1000 .17 
1004 . 97 

998 . 64 
992 . 54 



Post-Project . rep 
20648 . 95 
20800.22 
20989 . 05 

21133 
21290.52 
21414.07 
21554.18 
21783.84 
21873 . 45 
21949.45 

992.4720666.06 995,24 20681.5 1001 . 120693.48 1010.520716 . 41 1012.08 
1012.520841 .99 1013.54 20884.1 1013.8220920.76 1014 . 820945.15 1011.31 

1010 . 3921010.79 1010 . 8721036.94 1010.2721077.32 1010.2321109.98 1010.87 
1012 . 3121160 . 79 1011.5621177 .2 6 1008.9121246.33 1008 . 1721282.66 1007.08 
1006.1121329 . 18 1005.1421342.09 1005 . 7121352.76 1008 . 721369 . 79 1010 . 16 

1008.821425.78 1009.721474.56 1010 . 29 21505 . 1 1009.4521545 . 57 1009.56 
1007.921571 . 78 1007.6821615.22 1008 . 9121647 . 74 1007.9821719.77 1003.9 

1002.6921812 . 84 999.0521842.79 998.5321853.07 1004 . 221864.13 1008.1 
1014 . 5221884 . 47 1018.221905.86 1018 . 6921919.82 1017.7521925.45 1019.1 
1017.7321993.49 1017 . 89 22027.6 1014.4 

Manning's n values 
sta n val s ta 

num= 5 
n val Sta n val sta 

16847 .04318883.83 .01519009.29 . 03219437 . 98 

Bank sta: Left Right 
19658.1620716.41 

Lengths: Left Channel 
562 495.85 

Right 
534 

Ineffective Flow num= 
Sta L Sta R Elev 
1684719258.08 1020.02 

21887.79 22027.6 1020 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 207.71 

2 
Permanent 

F 
F 

RS: 207.71 

Right channel Bank Station Interpolated 
Station Elevation Data num= 111 

Sta Elev Sta Elev Sta Elev Sta 
16765.5 1018 .816864.05 1018.516883 . 96 1018.83 16946 . 6 

17136.18 1017.2 17170.8 1017 . 1517303.76 1015.8717335.63 
17409.16 1014.4917422.74 1016.8817433.43 1013.7717448.63 
17506.89 1012.81 17513 . 1 1013 . 66 18774 . 7 1013 . 2118809.24 
18843.56 1016.8418853 .86 1013.2118868.79 1014.4318872.21 
18914.58 1013.8418918.88 1014.8818933 . 92 1014.6818935.92 
19027.32 1014.1819029 .3 2 1014.6819044 . 36 1014.8819051.83 
19094 . 95 1013.1319248.09 1012.619285 . 22 1013 . 2519305 . 86 
19368.82 1012.7819413.68 1010.6419464 . 11 1012 .0319523.67 
19551.29 1010.4419572.96 101119597.58 1008.5619605.18 
19657.47 994.0619666 . 38 992.7919688 . 57 995 .0419715 .06 
19793 . 67 992.5119803.39 996 . 1319830.72 1000.6919855 . 42 
19938 . 64 1001.7819969.09 1000 . 2420003.96 1000.7120050.72 
20215.92 998 . 3420303.55 995 . 6120375.22 994.7920428 .32 
20512.14 995.9920522.85 996.96 20533.3 999.6420547 . 49 
20687.38 1005.920713.47 1004.6720731.93 1005 . 320741 . 19 

20772.5 1010.2820808 .32 1011.220830.19 1010.9620873.06 
20965.5 1010.5521012.29 1010.1121072 .81 1007.621108.59 

21160.93 1007.7421204.29 1007.1621242.82 1004.9121266.21 
21333.41 1003.3121362.56 1004 .2 21374.32 1005 . 621395.86 
21486.44 1004.2221508.72 1002.7 21543.4 1002.42 21570.4 
21653.18 1004.721664 . 01 1003.7221715 . 77 101421757.66 

21829 .8 1017.09 

Manning's n values 
Sta n val Sta 

num= 6 
n val Sta n val sta 

16765.5 .025 18774.7 . 03218918.88 .01519044.36 
20808.32 . 032 

Bank Sta: Left Right Lengths: Left Channel Right 
19527.6520547 . 49 493 488.78 530 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

16765 . 519317.77 1018.01 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 207 . 62 

RS : 207.62 

Right Channel Bank Station Interpolated 
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n val Sta 
.03220920.76 

coeff contr. 
. 1 

n val 
.032 

Expan. 
.3 

Elev Sta Elev 
1018.2517019 . 42 1018.3 
1014.0917372.94 1013.88 
1013 . 2317483.11 1012.47 
1013 . 4118831.09 1014.19 
1013 . 4318903 . 56 1014.3 
1014 . 1818981 . 62 1015 . 12 
1013 . 0419085 . 22 1013.8 
1013 . 1519314 . 35 1013.7 
1010.9519527.65 1011 . 52 
1007 . 0219627 . 97 1005 . 85 

995 . 3319759 . 55 994 .34 
1002.7619881.16 1003.1 
1000.4320115.93 999.08 

995 .2420454.42 995.07 
1008.39 20648 .7 1006.17 
1009.7320746.73 1010 .3 5 
1009.2920906 .05 1010 . 71 
1006.9921119.39 1007 . 8 
1005.2121275.47 1004 .3 
1006.5621424.84 1006 . 46 
1001.6321638 .89 1001.96 

1015.821817.54 1016 .31 

n val Sta 
. 03219572.96 

Coeff contr. 
. 1 

n val 
.032 

Expan. 
. 3 



• 

• 

Post-Project. rep 
station Elevation Data num= 102 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
16509 1017 . 416645.43 1017.216919.74 1016.517013 . 42 1016.69 17027 . 9 1017 . 45 

17034.42 1016 . 417053.64 1016.5617076 . 88 1013.9817126.62 1012 . 817186.46 1012 . 21 
18763 .02 1012.2318778 . 97 1015.4718793 . 91 1011 . 4718833.77 1010.9318943.03 1011 . 57 
18953 . 35 1013.9718968 . 37 1013 . 7718970.37 1013 . 2719016.48 1014.2419062.69 1013 . 27 
19064 . 69 1013.7719079 . 75 1013 . 9719089 . 94 1011 . 5519129 . 43 1011 . 5 19154.7 1010.91 
19196 . 96 1009.919235 .08 1009 . 819251.28 1010.8319302 . 98 1011.5119321 .01 1010.95 
19350 . 49 1012.419384.05 1010.2819428.49 1012 . 4419454.54 1011 . 4219474.75 1012 . 3 

19484.7 1011.14 19499.5 1012 . 2219519.63 1010 . 8319532.75 1005.0519547.04 1005 . 84 
19555 . 44 1004.6819564.36 1006 . 119577 . 92 1010 . 919585.31 1009.8819611.56 1002 . 61 

19642 996 . 4319669 . 61 993.68 19693.6 992 . 119750 . 51 993.0819768.07 995 .02 
19790 . 48 996 .1119803.19 998 . 0319812 . 49 997.619849 .07 999 . 02 19907 . 7 998 . 62 
20004.83 995 . 7820047.36 993.6920089 . 64 990 . 98 20168 . 2 990.1220182.51 990.48 
20197 . 59 992 . 7720247.65 994.5720301.38 994 . 9620330 . 75 997.22 20342 . 9 1000 . 78 
20350.67 1006.120375.47 1006 . 2220436 . 16 1005.620488.63 1004.220513.76 1004 . 8 
20525.92 1010 . 3120543.71 1010 . 6320602 . 97 1010 . 1320636 . 54 100920672.41 1007 .05 
20682 . 77 1004 . 820708.62 100420776.14 100320790.62 1004 . 920843.22 1005.38 
20847 . 96 1004 . 3920874.88 1004 . 3620880 . 15 1003.520902.51 1005 20923.7 1003 . 21 
20972 . 78 1002.2821067 . 88 1002 . 3421078.21 1001.8721154 . 43 1001 . 5721159 . 77 1002 . 6 
21224 . 84 1001.7921269 . 33 1001.921347 . 54 1003.13 21393 1003 . 3321397.93 1003.97 
21430 . 66 1003 . 721461.46 1005 . 6821482 . 81 1017.6221529.57 1016.621545.67 1016 . 95 
21681.55 1017.2321786 . 85 1016.58 

Manning ' s n values 
sta n val Sta 

16509 .02517186.46 
19577 . 92 .03220843.22 

num= 7 
n val Sta 

. 04318778 . 97 

.032 

n val Sta 
.03218953.35 

Bank sta: Left Right Lengths: Left channel Right 
19577.9220350 . 67 493 471.11 510 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
1650919113 . 11 1017 . 59 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 207.49 

Description : 207.49 - FEMA section R 

n val Sta 
.01519079.75 

coeff contr . 
. 1 

n val 
.032 

Expan . 
. 3 

station Elevation Data num= 140 
Sta Elev Sta Elev Sta Elev Sta Elev Sta El ev 

16428 . 7 1015 . 8 16495.7 1015.9716562.86 1015.7616564 . 59 1016.2616598.27 1015 . 57 
16649.77 1014 . 8716697.75 1015 . 1 16736.1 1014.9216785.22 1015.1916790 . 29 1014 . 82 
16831.41 1014.816991 . 24 101417150 . 66 1013.5817195 .01 1013.2617294.72 1012 . 89 
17334.41 1013 .0117462.54 1013.0117546.67 1012.7517562 . 88 1012.917614.19 1012 . 3 
17650 . 74 1012 . 8817736 . 69 1012.5217773 . 31 1012.7717836 . 83 1013.8617929 . 25 1014 .08 
17986.02 1013.117990 . 65 1013 . 5218016 . 47 1013 . 3718049.96 1013.718127.06 1013.11 
18166.95 1013.26 18225 . 6 1013.118282 . 06 1013.2418307.52 1010 . 9218331 . 41 1010 . 93 
18355 . 11 1011.818412 . 86 1011.7618437.92 1012.22 18500 . 6 1012.0318512.42 1012 . 32 
18580 . 58 1011.7618667 . 35 1012.318723 . 55 1012 . 2218776 . 25 1011.8618824.39 1011 . 2 

18908.1 1010.818952.92 1010.5518981 . 19 1017.1618993.87 1016.9618995.87 1016 . 46 
19051.81 1017 . 619102.46 1017.6419104 . 46 1018.1419119.48 1018.3419162.06 1008.42 
19452.06 1007 . 6419475 . 46 995.95 19490.7 986 . 619495.57 985.0919506 . 62 984 . 35 
19525 . 63 984.6819542.24 985.619551.29 988.0219625 . 61 990.8219661.41 989 . 57 
19674.45 987 .0619684 . 82 986.7919735.07 987.2919753 . 75 993 . 2119767.32 994 . 35 
19804.67 995.2619824 .05 995.1919850.05 996.0319857 . 63 997 . 2419885.03 998 . 53 
19936.77 998 . 7919984.18 999.419991 . 14 999.8620041 . 57 1001 . 3220082.06 1001 . 89 
20173.24 1001.7120208.46 1001.3720224.73 1001.5120281 . 74 1000 . 8820306.63 1001 
20333 . 88 1001 . 620354 . 98 1001.64 20399 1002.2820426 . 44 1003 . 2520511.22 1002 . 51 
20559.96 1001.0320588 . 83 1000.5820601.27 999.9120628 . 36 1000.5120679.26 1000.5 
20736 . 27 100020758 . 91 999.5520809 . 15 999.5120871 . 65 999.8 20880.9 999 .02 
20888 . 29 999.820914 . 65 1000.5220919.87 1000.2420993 . 76 1000 . 421007.95 1001 .06 
21032 . 55 1006.89 21053.5 1010.7621074 . 81 101421109 . 99 1016.3721132.01 1017.93 
21150 . 62 1018 . 421187 . 24 1017.421208.87 1017.6721243 . 49 1017 . 1921276.95 1017.08 
21299 .03 1016 . 6621316.72 1017.5621345.51 1017.9321373 . 46 1017 . 0121379 .02 1016.4 
21407 . 52 1015 . 6221458.26 1015.3421541 . 47 1015.4721552.48 1014 . 9821661 . 71 1014.7 
21700 . 36 1014.8621734 . 65 1014.621816 . 76 1014.7321837 . 28 1015.121887.67 1015.18 
21897 . 57 1015.8421938 . 37 1016.0421994 . 52 1015.6322023 . 41 1014.6222062.71 1014.75 
22101.76 1014 . 3622119 . 41 1014 . 922218.68 1014.7322317 . 91 1014 . 9522327 . 82 1014.86 

Man ni ng's n values 
sta n va l Sta 

16428 . 7 . 03218981.19 

Bank Sta : Left Right 

num= 4 
n val sta n val sta 

.01519119.48 .03221109 . 99 

Length s : Left channel Right 
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n val 
. 037 

coeff co ntr . Expan . 



Post-Project. rep 
19452 .0621132 . 01 244 246 . 48 308 

Ineffective Flow num= 2 
Permanent 

F 
Sta L Sta R Elev 

16428 . 7 19445.4 1019 . 5 
21096 . 5122327 . 82 1019 . 5 

BRIDGE 

F 

RIVER: 1 
REACH: 1 RS: 207.485 

I NPUT 
Descri ption : 51s t Aven ue Bridge 
Di stance f rom Upstream xs = 
Deck/ Roadway width 

88 
95 

2.6 
coordinates 

weir coefficient 
Upstream Deck/ Roadway 

num= 30 
sta Hi cord 

17338 .3 1010 . 47 
18938.3 1011 
19088 . 3 1013 . 2 
19288.3 1018 . 2 
19560 . 3 1023.4 
19860.3 1027.68 
20160.3 1029 . 68 
20460.3 1029.28 
20760 . 3 1026 . 68 
21059.4 1020.6 

LO Cord 
1005 . 47 

1006 
1007.2 
1013.2 

1017 . 77 
1022 

1023.99 
1023.59 

1021 
1014.92 

sta 
18388 . 3 
18988.3 
19138 . 3 
19388 . 3 
19660 . 3 
19960.3 
20260 . 3 
20560.3 
20860 . 3 
21074 . 8 

Hi co rd Lo cord 
1010 . 34 1005 . 34 

1011.5 1006 . 5 
1014.3 1008 . 3 

1020. 56 1015 . 56 
1025.18 1019 . 47 
1028 . 58 1022.87 
1029.78 1024.09 
1028.68 1023 .01 
1025 . 41 1019 . 67 

1020.3 1014.5 

Upstream Bridge cross section Data 
station Elevat ion Data num= 140 

Sta 
18888.3 
19038.3 
19188 . 3 

19445 
19760 . 3 
20060.3 
20360.3 
20660 . 3 
20960 . 3 
21150 . 6 

sta Elev Sta El ev Sta Elev Sta 
16428 . 7 1015.8 16495 . 7 1015.9716562.86 1015.7616564.59 

16649 . 77 1014 .8716697 . 75 1015.1 16736 . 1 1014 . 9216785.22 
16831. 41 1014.816991 . 24 101417150.66 1013 . 5817195 .01 
17334.41 1013.0117462 . 54 1013.0117546.67 1012 . 7517562.88 
17650 . 74 1012.8817736 . 69 1012.5217773.31 1012.7717836 . 83 
17986 . 02 1013.117990 . 65 1013 . 5218016 . 47 1013.3718049.96 
18166 . 95 1013 . 26 18225.6 1013.118282 .06 1013.2418307 . 52 
18355.11 1011.818412.86 1011.7618437 . 92 1012 . 22 18500.6 
18580 . 58 1011.7618667 . 35 1012.318723 . 55 1012 . 2218776 . 25 

18908 . 1 1010 . 818952 . 92 1010.5518981 .19 1017 . 1618993 . 87 
19051 . 81 1017.619102.46 1017 . 6419104 . 46 1018.1419119 . 48 
19452 .06 1007.6419475 . 46 995 . 95 19490.7 986 . 619495 . 57 
19525.63 984 . 6819542 . 24 985 . 619551.29 988.0219625.61 
19674.45 987 .0619684 . 82 986.7919735 . 07 987.2919753.75 
19804 . 67 995 . 2619824 .05 995.1919850.05 996.0319857 . 63 
19936 . 77 998 . 7919984 . 18 999.419991.14 999.8620041 . 57 
20173 . 24 1001 . 7120208 . 46 1001.3720224 . 73 1001 . 5120281.74 
20333 . 88 1001.620354 . 98 1001 . 64 20399 1002.2820426.44 
20559.96 1001.0320588 . 83 1000 . 5820601.27 999 . 9120628 . 36 
20736.27 100020758 . 91 999.5520809.15 999 . 5120871 . 65 
20888.29 999 . 820914.65 1000 . 5220919.87 1000 . 2420993 . 76 
21032 . 55 1006.89 21053.5 1010 . 7621074 . 81 101421109 . 99 
21150 . 62 1018 . 421187 . 24 1017 . 421208 . 87 1017 . 6721243 . 49 
21299.03 1016 . 6621316.72 1017.5621345 . 51 1017 . 9321373 . 46 
21407 . 52 1015.6221458 . 26 1015 . 3421541 . 47 1015 . 4721552 . 48 
21700.36 1014 . 8621734.65 1014.621816.76 1014 . 7321837 . 28 
21897.57 1015.8421938 . 37 1016 . 0421994 . 52 1015 . 6322023 . 41 
22101 . 76 1014 . 3622119.41 1014 . 922218.68 1014 . 7322317.91 

Manning's n values nu m= 4 
sta n val Sta n val Sta n val Sta 

16428 . 7 . 03218981. 19 .01519119.48 . 03221109 . 99 

Bank Sta: Left Ri ght coeff contr . Expan . 
19452.0621132 . 01 . 3 .5 

Ineffective Flow num= 2 
Sta L Sta R El ev Permanent 

16428 . 7 19445 . 4 1019 . 5 F 
21096 . 5122327.82 1019.5 F 

Downstream Deck/ Roadway coordi nates 
num= 30 
Sta Hi Cord Lo cord Sta Hi cord Lo cord Sta 

17338 . 3 1010.47 1005 . 47 18388.3 1010.34 1005.34 18888.3 
18938 . 3 1011 1006 18988.3 1011 . 5 1006 . 5 19038 . 3 
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. 3 

Hi Cord LO Cord 
1010 . 64 1005.64 

1012 . 3 1007 . 3 
1015 . 6 1010 . 6 

1022 . 05 1015 . 2 
1026.58 1020 . 87 
1029 . 28 1023 . 59 
1029 . 68 1024 
1027 . 88 1022 . 21 
1023 . 68 1018.03 

1019 1012 

. 5 

El ev Sta Elev 
1016 . 2616598.27 1015 . 57 
1015 . 1916790 . 29 1014 . 82 
1013. 2617294 . 72 1012. 89 

1012 . 917614 . 19 1012.3 
1013. 8617929. 25 1014 .08 

1013.718127.06 1013.11 
1010 . 9218331 . 41 1010 . 93 
1012 . 0318512 . 42 1012 . 32 
1011.8618824.39 1011 . 2 
1016 . 9618995.87 1016.46 
1018 . 3419162.06 1008 . 42 

985 . 0919506.62 984.35 
990 . 8219661.41 989 . 57 
993.2119767.32 994 . 35 
997 . 2419885 .03 998 . 53 

1001 . 3220082 .06 1001.89 
1000.8820306 . 63 1001 
1003.2520511. 22 1002 . 51 
1000.5120679 .2 6 1000 . 5 

999 . 8 20880 . 9 999 .02 
1000 . 421007.95 1001 .06 

1016 . 3721132 .01 1017.93 
1017 . 1921276.95 1017 .08 
1017 . 0121379 .02 1016.4 
1014 . 9821661. 71 1014.7 

1015 . 121887.67 1015.18 
1014 . 6222062 . 71 1014.75 
1014.9522327.82 1014.86 

n val 
. 037 

Hi cord Lo cord 
1010.64 1005 . 64 

1012.3 1007. 3 



• 

• 

19088 . 3 
19288 . 3 
19560.3 
19860.3 
20160.3 
20460.3 
20760.3 
21059 .4 

1013 . 2 
1018.2 
1023.4 

1027.68 
1029.68 
1029.28 
1026.68 

1020.6 

1007.2 19138 . 3 
1013.2 19388 . 3 

1017.77 19660 . 3 
1022 19960 . 3 

1023.99 20260.3 
1023.59 20560.3 

1021 20860.3 
1014 . 92 21074 . 8 

Post-Project. rep 
1014 . 3 1008 . 3 19188 . 3 1015 . 6 

1020.56 1015 . 56 19445 1022.05 
1025.18 1019 . 47 19760.3 1026.58 
1028 . 58 1022 .87 20060.3 1029.28 
1029 . 78 1024.09 20360.3 1029 . 68 
1028.68 1023 .01 20660.3 1027 . 88 
1025.41 1019 . 67 20960 . 3 1023.68 

1020.3 1014 . 5 21150 . 6 1019 

Downstream Bridge Cross section Data 

1010.6 
1015.2 

1020 . 87 
1023 . 59 

1024 
1022 . 21 
1018 . 03 

1012 

station Elevation Data num= 150 
Sta El ev Sta Elev sta Elev Sta Elev Sta Elev 

16428 . 7 1015 . 8 16495.7 1015.9716562 . 86 1015.7616564 . 59 1016 . 2616598 . 27 1015.57 
16649.77 1014.8716697 . 75 1015 . 1 16736.1 1014.9216785.22 1015 . 1916790 . 29 1014 . 82 
16831.41 1014 . 816991.24 101417150 . 66 1013 . 5817195 .01 1013.2617294 . 72 1012 . 89 
17334 . 41 1013.0117462.54 1013.0117546.67 1012 . 7517562 . 88 1012.917614.19 1012.3 
17650.74 1012 .8817736.69 1012.5217773.31 1012.7717836.83 1013.8617929 . 25 1014 .08 
17986 .02 1013 . 117990 . 65 1013 . 5218016.47 1013 . 3718049.96 1013 . 718127 .06 1013 .11 
18166.95 1013 . 26 18225.6 1013.118282 . 06 1013.2418307.52 1010.9218331 . 41 1010 .93 
18355 . 11 1011 . 818412.86 1011 . 7618437.92 1012 . 22 18500.6 1012 .0318512.42 1012 . 32 
18580.58 1011.7618667 . 35 1012 . 318723 . 55 1012 . 2218776.25 1011.8618816 .04 1011 . 8 
18887 .02 1012 . 118935.21 1011 . 9719030.23 1011 . 14 19061.7 1011 . 619092 . 68 1011 . 73 
19121.65 1012.619162.06 1011.4319172.56 1011 . 5319175.75 1013 . 1119179.28 1011.17 
19228.02 1011 .4719243.11 1012 .16 19304.2 1013.5 19325.9 1014 . 3319353 .08 1014.6 
19375.05 1016.719387.28 1017 . 3619405 . 46 1017.36 19416.8 1016.12 19445.4 1011 .67 
19452 .06 1007 . 6419475.46 995 . 95 19490 . 7 986 . 619495 . 57 985.0919506.62 984 . 35 
19525 . 63 984 . 6819542 . 24 985.619551.29 988 .0219625.61 990 . 8219661 . 41 989.57 
19674 . 45 987 .0619684.82 986.7919735 .07 987.2919753 . 75 993 . 2119767.32 994 . 35 
19804 . 67 995 . 2619824 .05 995.1919850 .05 996 .0319857.63 997.2419885.03 998.53 
19936 . 77 998.7919984 .18 999.419991 . 14 999 . 8620041.57 1001 . 3220082.06 1001 .89 
20173 . 24 1001 . 7120208 .46 1001.3720224 . 73 1001.5120281.74 1000 . 8820306 . 63 1001 
20333 . 88 1001.620354.98 1001.64 20399 1002.2820426 . 44 1003 . 2520511 . 22 1002 . 51 
20559.96 1001.0320588.83 1000.5820601.27 999.9120628 . 36 1000.5120679 . 26 1000 . 5 
20736 . 27 100020758 . 91 999 . 5520809.15 999.5120871.65 999 . 8 20880.9 999 .02 
20888.29 999 . 820914.65 1000.5220919 . 87 1000.2420993.76 1000 . 421007 . 95 1001 .06 
21032.55 1006 . 89 21053 . 5 1010.7621074 . 81 101421109 . 99 1016.3721132.01 1017 .93 
21150 . 62 1018 . 421187.24 1017.421208.87 1017.6721243.49 1017.1921276 . 95 1017 .08 
21299 .03 1016 . 6621316 . 72 1017 . 5621345 . 51 1017.9321373.46 1017.0121379.02 1016.4 
21407 . 52 1015 . 6221458.26 1015 . 3421541.47 1015.4721552.48 1014.9821661.71 1014 . 7 
21700.36 1014 . 8621734.65 1014.621816.76 1014.7321837 . 28 1015.121887.67 1015 .18 
21897.57 1015 . 8421938.37 1016.0421994.52 1015.6322023.41 1014.6222062.71 1014 .75 
22101 . 76 1014 . 3622119 . 41 1014.922218.68 1014.7322317 . 91 1014.9522327.82 1014 . 86 

Manning's n values 
Sta n val Sta 

16428.7 .03221109.99 

num= 
n val 

.037 

2 

Bank Sta: Left Right 
19387 . 2821132.01 

coeff contr. 
. 3 

Ineffective Flow num= 2 
Sta L Sta R Elev 

16428 . 7 19445.4 1019 . 5 
21096 . 5122327 . 82 1019.5 

Permanent 
F 
F 

upstream Embankment side slope 
Downstream Embankment side slope 
Maximum allowable submergence for weir 
Elevation at whic h weir flow begins 
Energy head used in spillway design 
Spi l lway height used in design 
weir crest shape 

Number of Piers 15 

Pier Data 
Pier Station Upstream= 19562.3 
upst ream num= 2 

width Elev width Elev 
4 997 . 3 4 1017 . 8 

Downstream num= 2 
width Elev width Elev 

4 997 . 3 4 1017.8 

Pier Data 
Pier Station 
upstream 

width 
4 

Downstream 

upstream= 19662 . 3 
nu m= 2 

Elev Width Elev 
997 4 1019.54 

num= 2 

Expan. 
. 5 

flow= .95 

horiz . to 1.0 vertica l 
horiz. to 1.0 vertical 

Broad crested 

Downstream= 19562 . 3 

Downstream= 19662.3 
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Width 
4 

Elev 
997 

width Elev 
4 1019 . 54 

Pier Data 
Pier station 
Upstream 

Width 

Upstream= 19762.3 
num= 2 

El ev i~j,i,Q..t;h _ El ev 
996.4 4 1020 . 94 4 

Downstream 
Width 

4 

num= 2 
Elev width Elev 

996.4 4 1020 . 94 

Pier Data 
Pier Station 
upstream 

upstream= 19862.3 

width 
4 

Downstream 
Width 

4 

num= 2 
Elev width 

999 . 5 4 
num= 

Elev width 
999.5 4 

2 

Elev 
1022 

El ev 
1022 

Pier Data 
Pier Station 
Upstream 

upstream= 19962.3 

width 
4 

Downstream 
width 

4 

num= 2 
Elev width 

997.4 4 
num= 

Elev 
997.4 

width 
4 

Elev 
1022.9 
2 

Elev 
1022.9 

Pier Data 
Pier Station 
upstream 

upstream= 20062.3 

Width 
4 

Downstream 
width 

4 

num= 2 
Elev width 

994.6 4 
num= 

Elev 
994.6 

width 
4 

Elev 
1023.6 
2 

El ev 
1023.6 

Pier Data 
Pier Station 
upstream 

upstream= 20162.3 

width 
4 

Downstream 
Width 

4 

num= 2 
Elev Width 

995.5 4 
num= 

Elev width 
995.5 4 

2 

El ev 
1024 

Elev 
1024 

Pier Data 
Pier Station 
upstream 

upstream= 20262.3 

width 
4 

Downstream 
Width 

4 

num= 2 
Elev Width 

999.6 4 
num= 

Elev 
999 . 6 

Width 
4 

Elev 
1024.1 
2 

El ev 
1024.1 

Pier Data 
Pier Station 
upstream 

upstream= 20362.3 

Width 
4 

Downstream 
Width 

4 

num= 2 
Elev width 

998. 5 4 
num= 

Elev width 
998. 5 4 

2 

Elev 
1024 

Elev 
1024 

Pier Data 
Pier Station 
Upstream 

upstream= 20462.3 

Width 
4 

Downstream 
Width 

4 

Pier Data 

num= 2 
Elev Width 

998.9 4 
num= 

Elev 
998.9 

Width 
4 

Elev 
1023.6 
2 

Elev 
1023.6 

Pier Station-· Upstream= 20562.3 
upstream num= 2 

Width Elev Width Elev 

Post-Project. rep 

Downstream= 19762.3 

Downstream= 19862.3 

Downstream= 19962 . 3 

Downstream= 20062 . 3 

Downstream= 20162 . 3 

Downstream= 20262.3 

Downstream= 20362.3 

Downstream= 20462.3 

Downstream= 20562 . 3 
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4 996.7 4 
Downstream 

width 
4 

num= 
Elev width 

996.7 4 

2 
1023 

Elev 
1023 

Pier Data 
Pier Station 
Upstream 

upstream= 20662.3 

Width 
4 

Downstream 
Width 

4 

num= 2 
Elev width 

997.9 4 
num= 

Elev 
997.9 

width 
4 

Elev 
1022.2 
2 

Elev 
1022.2 

Pier Data 
Pier Station 
upstream 

Upstream= 20762.3 
num= 2 

width 
4 

Downstream 
Width 

4 

Elev width Elev 
998 4 1021 

num= 2 
Elev Width Elev 
998 4 1021 

Pier Data 
Pier station upstream= 20862.3 
upstream 

width 
4 

Downstream 
width 

4 

Pier Data 

num= 2 
El ev width 

999 . 9 4 
num= 

Elev 
999.9 

Width 
4 

Pier Station upstream= 
Upstream num= 2 

width Elev Width 
4 998 4 

Downstream num= 
Width Elev width 

4 998 4 

Elev 
1019.7 
2 

Elev 
1019.7 

20962.3 

Elev 
1018 

2 
Elev 
1018 

Number of Bridge coefficient sets 

and Data 

Post-Project. rep 

Downstream= 20662.3 

Downstream= 20762.3 

Downstream= 20862.3 

Downstream= 20962.3 

1 

Low Flow Methods 
Energy 
Momentum 
Yarnell 

cd 1.2 
KVal 1.05 

selected Low Flow Methods = Highest Energy Answer 

High Flow Method 
Pres s ure and weir flow 

submerged Inlet cd 
Submerged Inlet + Outlet Cd 
Max LOW Cord 

Additional Bridge Parameters 
Add Friction component to Momentum 
Add weight component to Momentum 

. 8 

class B flow critical depth computations use criti cal depth 
inside the bridge at the upstream end 

criteria to check for pressure flow = upstream energy grade line 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 207 . 48 

RS: 207 . 48 

Station Elevation Data num= 150 
Sta Elev Sta Elev Sta Elev Sta Elev Sta 

16428.7 1015 . 8 16495.7 1015.9716562 . 86 1015.7616564 . 59 1016 . 2616598.27 
16649.77 1014 . 8716697 .75 1015.1 16736.1 1014.9216785.22 1015.1916790.29 
16831.41 1014.816991.24 101417150 . 66 1013.5817195.01 1013.2617294 .72 
17334.41 1013.0117462.54 1013.0117546 . 67 1012.7517562.88 1012.917614.19 
17650.74 1012.8817736 . 69 1012.5217773 . 31 1012 . 7717836.83 1013.8617929.25 
17986.02 1013 . 117990 . 65 1013.5218016.47 1013.3718049.96 1013.718127.06 
18166.95 1013.26 18225.6 1013 . 118282 .06 1013.2418307 .52 1010.9218331.41 
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Elev 
1015 . 57 
1014 . 82 
1012 .89 

1012.3 
1014.08 
1013.11 
1010.93 



Post-Project. rep 
18355.11 1011.818412.86 1011.7618437.92 1012 . 22 18500.6 1012.0318512.42 1012 . 32 
18580.58 1011 . 7618667.35 1012.318723 . 55 1012 . 2218776.25 1011 . 8618816.04 1011.8 
18887 . 02 1012.118935 . 21 1011.9719030.23 1011.14 19061 . 7 1011.619092.68 1011.73 
19121.65 1012.619162.06 1011 . 4319172.56 1011 . 5319175.75 1013 . 1119179 . 28 1011.17 
19228 .02 1011 . 4719243.11 1012.16 19304.2 1013.5 19325.9 1014.3319353.08 1014.6 
19375 .05 1016 . 719387.28 1017.3619405.46 1017.36 19416.8 1016.12 19445.4 1011 . 67 
19452.06 1007 . 6419475.46 995 . 95 19490.7 986 . 619495 . 57 985.0919506.62 984.35 
19525.63 984.6819542.24 985.619551.29 988.0219625 . 61 990.8219661.41 989.57 
19674.45 987.0619684.82 986 . 7919735.07 987.2919753.75 993.2119767.32 994.35 
19804.67 995.2619824.05 995.1919850 . 05 996.0319857.63 997 . 2419885.03 998.53 
19936 . 77 998.7919984.18 999.419991.14 999.8620041.57 1001.3220082 .06 1001 . 89 
20173.24 1001 . 7120208.46 1001.3720224.73 1001.5120281 .74 1000.8820306.63 1001 
20333.88 1001.620354.98 1001 . 64 20399 1002 . 2820426.44 1003.2520511 . 22 1002.51 
20559 . 96 1001.0320588 . 83 1000.5820601.27 999.9120628.36 1000.5120679.26 1000 . 5 
20736 . 27 100020758.91 999.5520809.15 999.5120871.65 999.8 20880.9 999.02 
20888.29 999.820914.65 1000.5220919.87 1000.2420993 .76 1000.421007 . 95 1001 .06 
21032 . 55 1006 . 89 21053.5 1010.7621074 . 81 101421109.99 1016.3721132 .01 1017.93 
21150.62 1018.421187.24 1017.421208 . 87 1017.6721243.49 1017.1921276 . 95 1017.08 
21299.03 1016 . 6621316.72 1017 . 5621345 . 51 1017 . 9321373.46 1017.0121379.02 1016.4 
21407 . 52 1015.6221458.26 1015.3421541 .47 1015 .4721552.48 1014 . 9821661 . 71 1014.7 
21700.36 1014.8621734.65 1014.621816 . 76 1014.7321837 . 28 1015 . 121887 . 67 1015.18 
21897.57 1015.8421938.37 1016.0421994.52 1015 . 6322023.41 1014 . 6222062 . 71 1014.75 
22101.76 1014.3622119.41 1014.922218 . 68 1014.7322317.91 1014.9522327.82 1014 . 86 

Manning's n values 
Sta n val Sta 

16428.7 .03221109 . 99 

Bank Sta: Left Right 
19387.2821132 . 01 

Ineffective Flow num= 
Sta L Sta R Elev 

16428.7 19445 . 4 1019.5 
21096 . 5122327.82 1019.5 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 207.43 

num= 
n val 

.037 

2 

Lengths: Left channel 
236 236.83 

2 
Permanent 

F 
F 

RS: 207.43 

Right 
302 

Left and Right Channel 
Station Elevation Data 

Bank Stations Interpolated 

Sta Elev Sta 
16400.1 1015.916427 .13 

16612.58 1016.616636 . 85 
16881 . 54 1015.616924.76 
17114 . 15 1014.317125.61 
17356.43 1014 . 5817445.28 
17631 . 22 1014.3917655.16 
18171.98 1014.9218233.95 
18524 .2 2 1010.9318531 . 31 
18854.03 1018.9218861.73 
18924 . 33 1015.0318937.21 
18966 .2 5 1028.0618989.42 

19062.2 1047.7419090.47 
19195 . 72 1014.6219211.64 
19363 . 86 1007.32 19382.3 
19483.69 985.3219489.64 
19667.17 989 . 2319682.41 
19845 .03 997 .1619865.87 
20029.21 1000 . 5420117 .14 

20286.6 996.9120299 . 66 
20372 . 56 1001.820404 . 32 
20536 . 37 999.7320593 . 55 
20797.59 1001 . 3720868 .09 
20950.15 1010.620968 . 54 
21112.56 1011 . 2721229.86 
21378 . 58 1013.6721394.32 
21640 .8 1029 . 7821650.64 

21696.49 1031.3221725.79 
21928.32 1012.5821976 . 61 
22092.72 1014.4622153.94 

num= 143 
Elev Sta Elev Sta 

1015.8616467.13 1017.416546.13 
1015.716681 . 02 1015 . 216776.74 

1016.0416991.64 1015.5517051.39 
1014.7617179.55 1014.117205 . 34 
1014.1517482 . 13 1015 . 5617579.53 
1013.5217708.41 1013 . 5717845.76 
1014.8418336 . 95 1015.3718380.76 
1014 . 1718535.46 1010 . 9618836.05 
1019 . 9218871.85 1025.6618877 . 54 
1021.3118940.84 1024.9718946 . 13 
1042.1519002.36 1042 .2519017.12 
1050.6619115.96 1032.8419146.43 
1012.0519228.35 1015.1319246.11 
1006.92 19385.9 993.0419404 . 18 

986.9819511.17 985.9519521.59 
989.819702.21 996 .0119748.59 
996.219910.31 998.36 19967.1 

1001.5220160.39 1001.5220237.95 
997.8620325.13 997 . 7620329 . 59 

1001.5820462 . 17 1002.120481.31 
1002.7620649 . 48 999.4320722 . 23 
1000.8620883.15 1002.9520908 .05 
1014 . 9620983 . 24 1015.0921012 . 76 

1011 .121309.34 1013.9821354.05 
1012.721435.95 1012.8721609 . 23 

1034.1921655 . 56 1033 . 921672.55 
1012.3921801.22 1012 . 8 21841.9 
1013.15 21992.6 1013.9822009.96 
1012.9822325.55 1013.89 

4 

Coeff Contr . 
. 3 

Elev Sta 
1017.6416548 . 16 
1015.0816803.54 
1015.8717090.21 
1014.7617275.25 
1015 . 5817599.94 
1014.72 18003.6 
1015.2618388 .01 
1011.1518846.66 
1023 . 6118892.35 

1021.818961.89 
1045.2919042.34 
1014.6119184.73 
1008.4119307.43 

986 . 87 19439.6 
988.1919580.14 
997.3719805.76 
998.42 20014.9 
1000.920255.99 
999 . 1920351.58 

1002 . 9420514.37 
997 . 720767.76 

1004.6920936.25 
1013.2421049 . 68 
1014 . 4421369.82 

1011.921625.61 
1026.0321689 . 59 

1013 . 421900 . 68 
1021 .3622026.88 

Manning's n values num= 
Sta n val Sta n val sta n val sta n val 
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Expan . 
.5 

Elev 
1016.9 
1015.6 
1015.5 

1014 . 41 
1014.11 
1014.39 
1012.07 

1014 
1013.59 
1022.23 
1047.78 
1012.98 
1006.73 

983. 56 
989.79 
996 .17 
999.47 
999.99 
999.75 
999.73 
997.66 

1009.27 
1012.01 

1020.2 
1019.1 

1033.27 
1013.3 
1013.5 



• 

• 

• 

Post-Project. rep 
16400.1 .02518531.31 .04319363 . 86 .03220968.54 .037 

Bank Sta: Left Right 
19363.8620968.54 

Ineffective Flow num= 
Sta L Sta R Elev 

16400.119236.09 1025 
20997.7222325.55 1025 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 207 . 34 

Lengths: Left channel 
493 507.55 

2 
Permanent 

F 
F 

RS: 207. 34 

Left and Right channel Bank Stations Interpolated 
Station Elevation Data num= 116 

Right 
548 

Sta Elev Sta Elev Sta Elev Sta 
16390 1014 . 116451.04 1012.9616482.56 1014.1616558.25 

16695 .3 5 1012 . 2816731.16 1012.6516750.26 1014 .0516827.83 
16929.16 1013.0616968 . 52 1010.9117052 . 73 101117057 . 91 

17234.8 1014.6617348.67 1012 . 717385.85 1014.4717500.69 
17533.18 1012.717584.34 101317616.71 1008.0217651.81 
17705.69 1012.3917898.66 1012.1717949.85 1012.6718043.68 
18154 . 63 1012.6218193 . 52 1013.918287.14 1014.818378.12 
18432 .79 1017.3218444.91 1009 . 818465.12 1009.5818473 .11 
18780.52 1008.3418786.65 1009.7218802.51 1008.2318868 . 49 
18907 . 71 1024.4818915 .88 101518939.87 1007.1919006.62 
19059.35 1007 . 919094.18 1007 .519110.18 1016.219141.52 
19186.74 1009.0919205 .41 1009.1119216 .48 1016 .0419241 . 39 
19328.88 999 . 6919345.58 990.4119358 . 21 987.98 19413 
19562.66 985.5919578.81 988.2219606.64 987.8819631.71 
19767 . 19 993 . 3119825.99 993.7619849.88 993.1519895.22 
19935.76 994.5419987.22 995.9520035.82 995.9120059.81 
20142 . 45 995.9920188.72 996.4120195 . 76 997 . 7420234 . 48 
20301.96 995.320463.57 993.7620481.07 994.0120515 . 37 
20643.38 999 . 2320673.27 997 . 3120743 . 93 1004.8620759 . 51 
20821.48 1014.5520907.13 1011.1720944.55 1010.4420947.79 
21158.18 1013 .0621217 .14 1011.51 21229 . 7 1015.9421234 . 29 
22023 . 58 1017 . 922031 .01 1012 . 7722044.31 1015.2722060.16 

22140.1 1013.3622172 .49 1012.622190.62 1013.3522218.57 
22258 .02 1014.2 

Man ning's n values 
Sta n val Sta 

num= 4 
n val sta n val Sta 

16390 .02517500.69 .04319328.88 .032 21229.7 

Bank Sta: Left Right Lengths: Left Channel Right 
19328 . 8820778 . 22 478 511.15 584 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
1639019283 . 77 1025 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 207 . 27 

RS: 207.27 

Station Elevation Data num= 143 
Sta Elev Sta Elev Sta Elev Sta 

16338.2 1012.816403.51 1012.4316463.73 1011.316514 . 39 
16741 . 69 1010 . 8216772 . 67 1011.6116799.26 1009.7516839 . 67 
16922.76 1010 . 3317010 . 45 1010 . 7417086 . 24 1010.67 17157.3 
17222.11 1011 . 217252 . 76 1011.37 17284.7 1012.917353 . 36 
17463.35 1012.2217497.28 1013.2917537 . 66 1013.4217557.02 
17637 . 43 1012 . 9817712 . 33 1014 .117733.37 1011.517786 .06 
18020.19 1011.0718101.36 1011.2518112 . 58 1008 . 3918148.83 
18278.76 1007.8418288.02 1012.518299.18 1008.1518328 .14 
18342.37 1007 . 6118368.55 1007.9618401.13 1006.7518469 . 26 
18502.64 1019.418523.54 1010.7718566 .42 1010 . 718638 .14 
18703.3 1016.0818708.83 1017 . 7718752.24 1019 . 0518771 . 42 

18818 . 49 1028.0618826 . 99 1023 . 0818872.32 102318886.44 
18914.73 1012 .65 18931.1 1011.7319175 . 81 1008.719235 .12 
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coeff contr . 
.1 

Expan . 
. 3 

Elev Sta Elev 
1014.4616655.51 1013 . 6 
1014.4316856 . 22 1013.55 
1013.1717117.28 1013.98 

1015 . 417503.76 1013.82 
1008.0217674.24 1012.87 

1011.818070 . 29 1012 . 58 
1014.6918421.32 1014.16 

1011.418485.37 1008 .18 
1008.2318885.79 1021 . 27 
1007 . 9819023.93 1007 
1019 .0719173.29 1017.11 
1000.1519247.38 999.56 

983.6919462.18 983.49 
989.8319673.73 989.7 
993 . 5119911.96 992 . 95 
995 . 1820093.54 997 . 88 
999 . 13 20268.8 994.11 
998.2920535.47 998.11 
1012.620778 . 22 1014 . 7 

1013 . 5521057.05 1014.4 
1010.0122016.61 1010.04 
1013 . 7122109.89 1012.5 
1010 . 3822236 . 62 1014.38 

n val 
. 037 

coeff contr . 
. 1 

Expan . 
. 3 

Elev Sta Elev 
1012.33 16700 1012.61 

1009 .716867.76 1010 .76 
1012.2717197.79 1012.42 
1013 .0317419.07 1012.22 
1012.5617611.11 1013.93 

1011.9 17849 .2 1011.4 
1007 . 0718192.15 1007 . 7 
1008.8518334.94 1011 .14 

1007 . 818481 . 64 1008 .82 
1011.618671.96 1014.7 

1026 . 2418789.76 1028.7 
1024 . 88 18901 .1 1016.13 

1009.219238.65 1011.07 



Post - Project. rep 
19247.16 1016.3219276.61 1003.419292.88 1003 .0119349.31 1004.119441.55 
19447.75 996.5419463.65 987.3819483.81 983 . 9719526.52 982 . 6819603.75 
19659.72 985 . 2519761 . 91 982.7519777.21 987.6919864 .21 989.619948.08 
20034 .07 988.7820050.88 987 . 4220079.13 988 .2 420090 . 21 985.9420115 . 59 
20138 . 99 991.9920185.99 992.6720234 .27 991.8120249.79 992 .59 20288 . 9 

1004.12 
984.77 
990 . 08 
985 . 74 
992 .32 

20297.7 986.5520307.85 985.1620337.94 985.920356.26 984 .1620362. 31 
20416.85 991.8620464 . 21 993.0620490.43 1008.6420502.64 1001.520530.06 

991 . 4 
1003.03 
1005 . 72 
1019.26 
1010.74 
1013.24 

20614.7 1005.3620654.56 1005.420666.72 1009.620677 . 91 1009 . 4820682.81 
20695.73 1006.3420701.57 1009.7 20718.3 1006.920776.63 1008.7320795.72 
20806.32 1020.2620817.13 1011.71 20859.6 1012.3320902 .24 1012.0920920.17 
20971.04 1010.221003 . 47 1011.0221012.12 1013.2321032.96 1011 . 53 21059.4 
21164.91 1011.1321179 .37 1011.521197.44 1016.0221206.33 1020.8621224.74 
21249.48 1011.121362 .87 1010.6521437 . 58 1011.9521550 . 02 1011.0721803.99 
21818 . 54 1010.2921842 . 19 1027.121846.14 1022.8121868.81 1019.7521887.76 
21891. 68 1022 .04 21904.6 1013.3721935.71 1013 . 9521973 .98 1011 . 4122021.45 
22054 . 81 1011.6422075 .41 1014.5122135.35 1013.96 

1020 . 8 
1011 . 9 

1019 . 33 
1012.75 

Manning's n values 
Sta n val Sta 

num= 4 
n val sta n val Sta 

16338.2 .02518101 . 36 .04319441 . 55 .03220490.43 

Bank Sta: Left Right 
19441.5520490.43 

Lengths: Left Channel Right 
655.3 495.6 574 

Ineffective Flow num= 
Sta L Sta R Elev 

16338.219136.61 1030 
20883 .0322135.35 1030 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

2 
Permanent 

F 
F 

RS: 207 . 16 

Description: 207.16 - FEMA section Q 
Downstream limits of updated 

sections 
New topography by Kenney Aerial - Sept . 2010 
Station Elevation Data num= 150 

Sta Elev Sta Elev sta Elev Sta 
16343.5 1012.616436.28 1011.8316462.44 1010.916497.16 

16536 .3 3 1011.5316613.93 1011 . 43 16639.9 1010 .9916663.54 
16822.69 1011 .4916914.67 1009.416954.33 1009.3416980.24 
17106.55 1008.7917121.67 1004 . 9417155 . 96 1004.2317170.59 
17311.23 101217373 .52 1010.9417423 . 47 1012 .9217478.62 
17657.23 1011.7517689 . 19 1012.9117788 .46 1012.9817809.89 
17876 . 67 1010 . 1 17912 1006.9617961.12 1006.1118037.75 
18178.23 1005.6618203.48 1011.2418234.84 1011.418285.17 
18375 . 51 999.9418431.91 993.518457 . 64 993.5618492 .03 
18531 .96 1002.418562.35 997.9218570.17 1002 .218589.88 

18608 . 8 1003.8218642.04 1004 . 0918678.06 1000.6518683.19 
18714.26 998.9118801 . 36 1000 . 7118855 . 38 999 .8418890.96 
19058.76 999 .3419082. 21 998 . 7819118.59 1000.7619124. 46 
19187.25 1002.1819218.05 1001.619229.95 1002.6119256.06 
19351.62 1001.7219361.74 1005.5119371 .46 1003.2119377 . 86 
19423.79 983.7119441.27 980.1519495.82 978.25 19507 . 5 
19587 . 75 981.6719670.68 982 .0419722 .07 980.4719771.21 
19873.01 976.8419913.92 976.37 20016.3 978 . 1320038.45 
20131 .27 978.0420142.84 972.8320158.41 969 . 8920342.73 

20410.6 971.7320430 . 37 982.5620448.85 989.1620479.77 
20499 .12 1006.0120517.88 1018.4820534.96 1015.8720541.47 
20601.82 1017.4220623.36 1005 . 9920653.12 1005.720674.35 
20708.69 1021.9820723.02 1017 . 8 20737 1019.7320759 .03 
20863.13 1008.9 20876 1015 . 1320893 . 82 1014.1820906 . 14 
20970.13 1008.720975 . 19 1009.421118.29 1010.421133.42 

21179.7 1010.5421244.66 1011.8 21318.5 1010.821332.07 
21351.88 1018 . 6821361.88 1013.4921375.26 1012.4121531.56 
21614.86 1011.4821621 . 15 1010 . 3421662.98 1011.2521669.39 
21771 . 67 1010.3221783 . 96 1011.4221823.49 1011.921881.29 
21937.26 1007.821954 . 95 1011.4322012.49 1012.4822019.41 

Manning's n Values 
sta n val sta 

num= 4 
n val Sta n val sta 

16343 . 5 .02517788 .46 .04319371.46 .03220479.77 

Bank Sta: Left Right Lengths : Left Channel Right 
19371.4620479.77 586 585.23 607 

Ineffective Flow num= 2 
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n val 
.032 

coeff Contr. 
.1 

Expan. 
. 3 

Elev Sta Elev 
1011 .0716513 .02 1008.42 
1012 . 1916778 . 32 1011.46 

1010.117076.42 1010.38 
1005.117207.53 1012.41 

1012 . 5417560 .28 1013.23 
1009 . 0617825.58 1008 .08 
1005.7418144.43 1006.26 
1002.8318327.92 1002.11 

995.5418509 . 49 999.6 
1001.8718600.77 1006 . 26 

998.5318706.79 1000.15 
1000.218965.92 998 . 7 

1002 . 0519154.47 1001.6 
1001 . 5719305.75 1002 . 4 

995 . 419395.47 986.39 
981.7719542.54 982.41 

980 .919826 .09 979 . 5 
977.5420088 . 37 978.33 
969.6620360.02 971 . 8 
1009.220489 .77 1004.79 
1017.920568.83 1018 .62 

1015.8920694.61 1021.65 
1019 . 1620798.34 1008 .2 4 
1008 . 51 20920 . 1 1008 .03 

1014.621149 .49 1010.82 
1014.0521340.69 1011.58 
1012.8621568.57 1011.87 

1013.221692.52 1011.7 
1011.2521897.89 1007.92 
1014.5922087.37 1014.74 

n val 
. 037 

Coeff Contr . Expan . 
. 1 . 3 



• 

• 

Post-Project. rep 
Sta L Sta R Elev 

16343.518601.44 1020.18 
20568.2222087.37 1020 . 45 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 207.07 

Permanent 
F 
F 

RS: 207 . 07 

Right channel Bank station Interpolated 
Station Elevation Data num= 97 

Sta Elev Sta Elev sta 
16445 . 4 1010 . 8 16477.5 1010.8 16492.9 
16706.3 1012 . 4 16731.4 1011 . 4 16754.5 
16897 .1 1007.2 16996.9 1007.2 17084.4 
17215.3 1007.5 17296.8 1005 . 9 17391 . 8 
17688.2 1006.9 17793.8 1007.5 17860.3 
17950.5 1008.4 18054.6 1008.5 18145.7 

18409 1004.8 18416.3 1003 . 9 18490 . 8 
18602.7 998.8 18624 998.9 18705.2 
18843.9 997.7 18938 998.1 19029.9 
19200.4 1009.2 19224.9 1008 . 7 19244 . 6 
19443.8 1001 . 8 19521.9 1001.9 19538.7 
19673.5 1001.7 19761.8 1001.1 19774 . 6 
19935.8 993.4 19939.1 993.8 19945.4 
20181.6 993 20237.1 993 20335 
20417.1 996.1 20529 . 1 995 . 5 20635.3 
20734.9 1003.520748.22 1004.3 20786 . 5 
20926.4 1009.4 21006.6 1009.9 21089.4 
21383.6 1008.7 21497.8 1007.9 21578.8 
21705.2 1010 . 3 21732.7 1013.7 21818.2 
21967.3 1014.4 21999.5 1014.1 

Manning's n values num= 4 
Sta n val Sta n val sta 

16445.4 .043 18490.8 .032 19789.4 

Elev Sta 
1010.8 16495.3 
1011.7 16775.6 
1008.1 17118 
1005.8 17473.1 
1007 . 8 17918.6 
1009 . 4 18249.2 
1003.4 18511.6 
1001.4 18768.4 
1000.3 19121 
1006.5 19312.8 
1003.4 19547.9 
1001.9 19789.4 

992 . 8 19998 
993.1 20381.8 
995.9 20719.4 

1006.6 20840.1 
1010 21172 . 8 

1007.1 21613 . 2 
1013 21896 . 1 

n val Sta 
.032 20926.4 

Bank Sta: Left Right 
19789.420748.22 

Lengths: Left channel 
510 514.11 

Right 
520 

Ineffective Flow num= 
Sta L Sta R Elev 

16445.4 18145.7 1013 
20926.4 21999.5 1013 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 206.97 

2 
Permanent 

F 
F 

RS: 206.97 

Right channel Bank Station Interpolated 
Station Elevation Data num= 97 

Sta Elev Sta Elev sta Elev Sta 
16303.3 1009 . 9 16422 1010 . 3 16524 . 8 1010 . 6 16626.6 
16794 . 5 1009.6 16836.4 1004.7 16959 1004.6 17073.2 
17241.8 1005.5 17390.7 1004.8 17512.3 ·1005 .1 17603.3 
17836.9 1005.5 17965 1005.2 18085 . 7 1005.8 18094 . 8 

18196 1007.4 18235.2 1007.2 18260.5 1005.9 18283.2 
18390.1 1005.1 18407.6 999.1 18518.7 997 . 7 18623.3 
18742 . 3 996.3 18834 1000.5 18925.1 1002.3 19025.7 
19086 . 7 1001.2 19181.7 1005.8 19197 1005 . 7 19217.7 
19316.9 1001 . 8 19405.1 1002.1 19456 .4 1006.1 19566.5 
19736 . 5 1004 . 4 19776 . 5 998 . 7 19783 . 2 1000.5 19808 . 3 
19919 . 1 992.9 20108.8 993 .1 20124.9 999 20128 . 8 
20170.6 981.8 20265. 5 981.8 20360.8 981. 8 20399 . 3 
20443.8 981.8 20457.3 981.8 20522.8 981.8 20543.7 
20558.1 981.8 20559.2 981.8 20645 981 . 8 20661.9 
20778 . 2 981.8 20792 . 8 981.8 20800984.2432 20814.9 
20829 . 6 993 . 6 20832 . 1 993 . 2 20841.1 988 20882.9 
20995.1 981.8 21051. 7 981.8 21053.6 981.8 21086 . 6 
21124.9 1008.4 21145 . 7 1009.1 21151.2 1011.2 21171.8 
21270.2 1009.8 21364 . 9 1009 . 2 21463.9 1009.1 21469.9 
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Elev sta 
1012.4 16612.3 
1010.8 16823 . 5 
1007 . 2 17130 .1 
1006.2 17581.5 
1006.5 17937.7 
1008.8 18339.2 

998.8 18578.1 
1001.7 18825 
1004 . 5 19134. 1 
1004 . 4 19414.2 
1003.2 19557.9 
1004.7 19852.9 

992.8 20099 
993.2 20403 
996. 3 20720 . 5 

1007 20851. 3 
1009.7 21301 . 4 
1007 . 3 21673.3 
1014.4 21908.3 

n val 
. 032 

coeff contr . 
.1 

Elev sta 
1010 . 6 16719 . 6 
1004.7 17198.7 
1005.3 17704.7 
1005.9 18105 
1007.6 18372.2 

996.9 18669.1 
1004.4 19072 . 3 
1002 . 3 19234.5 
1005.4 19666.3 

994 . 1 19822 . 1 
998.6 20159.3 
981.8 20400.1 

•981:8 20552 . 2 
981.7 20684.6 
989 . 3 20826 . 8 
981.8 20888 

1009 21114.5 
1014.5 21174 
1008.9 21475.8 

Elev 
1012.1 

1006 
1007 . 9 
1006 . 7 
1009.2 
1006.2 

997 . 6 
999 . 3 

1007.4 
1003.2 
1004.4 

995.2 
992.9 
998.8 
998 . 7 

1007.9 
1008.9 
1011 . 2 
1013.5 

Expan . 
. 3 

Elev 
1011 . 3 
1004.8 
1005. 3 

1008 
1006.3 

995.6 
1003 . 7 
1008.4 
1005.2 

992 . 8 
982 . 1 
981.8 
981.8 
981.8 
991.9 
981.8 

1010.4 
1009.3 
1010 . 8 



Post-Project. rep 
21486.9 1008.5 21498 1009.8 

Manni ng' s n values num= 5 
sta n val Sta n val Sta n val sta 

16303.3 . 025 16719.6 .043 18407.6 .032 19736.5 

Bank Sta: Left Right 
19736.5 20800 

Lengths: Left Channel 
480 491. 78 

Right 
480 

Ineffective Flow num= 
Sta L Sta R Elev 
20800 21498 1010 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 206 .88 

1 
Permanent 

F 

RS: 206 .88 

Right Channel Bank Station Interpolated 
Station Elevation Data num= 97 

Sta Elev Sta Elev Sta 
16205.8 1008 . 1 16348.5 1008.4 16441.8 

16605 1008 . 5 16606.3 1010.2 16696.6 
17006 1004 . 7 17092.4 1003.2 17182 

17503.8 1003.9 17603.8 1003.9 17703.9 
18057.4 1006.3 18152.5 1006 18216 
18373.6 999.7 18386.3 996.3 18470 
18657.8 996.4 18748.4 998 18835.7 
19018.7 1003.6 19101 . 5 1004 19119.7 
19251.9 1004 . 5 19258 . 4 1005 19341.6 
19507.2 1001 . 3 19566.3 1004.7 19645.5 

19833 992.7 19942 . 2 993 19947.1 
20016.1 981.8 20105.7 981.8 20143 
20334.4 981 . 8 20459 . 7 981.8 20546 .8 

20800 981.8 20820.9 981.8 20832 
20851.4 981.8 20928.6 981.8 20948 .4 
21041.1 997 21047.1 998.2 21081.4 
21162.6 990 21181 . 8 991 .8 21199.6 
21251.5 1012.2 21270.1 1006.2 21313 . 5 
21394.4 1008.9 21440.9 1009 . 7 21454 

21605 1009.6 21674.6 1010.5 

Manning's n values 
sta n val Sta 

num= 6 
n val Sta 

16205.8 .025 16696 . 6 . 043 18386.3 
21605 .025 

Elev Sta 
1008.4 16531.3 
1005.4 16819.2 

1004 17323.7 
1004.6 17815.8 
1005.3 18267.1 

995 . 7 18533.8 
998 . 9 18932.3 

1002.9 19166 . 7 
1001.3 19360.8 
1003.4 19728.8 

996.6 19996.5 
981.8 20146.6 
981.8 20641.2 

984 20842.1 
981.8 21002 . 4 
998. 4 21113. 7 

1001. 3 21208.2 
1006. 5 21327.6 
1011.6 21546 . 5 

n val sta 
. 032 19728.8 

Bank Sta: Left Right 
19728.8 20800 

Lengths: Left Channel 
480 487 . 71 

Right 
505 

Ineffective Flow num= 
Sta L Sta R Elev 

16205.8 18292.7 1007.3 
20800 21674.6 1012 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 206.79 

2 
Permanent 

F 
F 

RS : 206.79 

Right Channel Bank Station Interpolated 
station Elevation Data num= 97 

Sta Elev sta Elev Sta 
16211.1 1006.9 16286.9 1006 . 9 16364.1 
16525.2 1007 . 8 16538.6 1008.9 16619.3 
16769.7 1002.3 16840 1002 . 4 16905.7 

17133 1002.7 17230.9 1002 . 5 17245 . 4 
17419.6 1003.8 17484.7 1004.3 17553 
17670.6 1002.9 17748.9 1006.3 17834.7 
17921.7 1005.2 17948.4 1004.4 18036.8 
18301.7 1004.4 18337 1004.5 18378.4 
18604.7 996.5 18674.2 996 . 8 18740.3 

18882 997 . 5 18920.6 1006 . 8 19010.4 

Elev 
1007.5 
1008.5 
1002.4 
1002.4 
1004.8 
1006.5 
1004.9 

997.7 
995.7 

1005.9 

Sta 
16379.7 
16666.4 
16989.2 
17322.6 
17588.7 
17871.1 

18106 
18439.7 
18770.1 
19096.2 
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n val Sta 
. 032 21086.6 

Coeff Contr. 
.1 

Elev Sta 
1008.2 16598.3 
1004.3 16908.4 
1003.7 17415.5 
1005.9 17930.5 
1005.9 18292.7 
995.1 18593.4 

1000.4 18993.2 
1006 19168.3 

1001.1 19415.8 
1003. 5 19781.8 

982.3 20008.3 
981.8 20221.6 
981.8 20760 . 8 
983.1 20850 . 4 
999 . 3 21012.9 
986.4 21142 

1003.8 21233.9 
1009.1 21361.8 

1009 21569.8 

n val Sta 
.032 21251.5 

coeff Contr. 
.1 

Elev Sta 
1007.6 16449.9 
1006.2 16699.6 
1002.5 17055.4 

1003 17404 
1004.8 17631.2 
1006 . 6 17919.1 
1004.9 18182.5 

995.6 18517.1 
994 . 8 18841.6 

1003.2 19138. 3 

n val 
.032 

Expan. 
. 3 

Elev 
1009.2 
1004.4 
1003 . 8 
1006.3 
1007 . 3 

996 . 7 
1000.9 
1006.9 
1004.9 

993.3 
981.8 
981.8 
981 . 8 
981.8 

997 
981.7 

1006.9 
1011.6 
1012 . 6 

n val 
.032 

Expan. 
. 3 

Elev 
1007.6 
1001.9 
1002 . 7 
1003.7 

1003 
1005 . 8 
1004.5 

995.3 
996.3 

1000 . 6 



• 

Post- Project . rep 
19186.5 1000 . 9 19206 . 9 1002 . 3 19281 . 9 1002 19360.7 1002 . 6 19391 . 1 
19450.2 1002.2 19485 1002.5 19519.3 1004 19570 1004 .1 19626.2 
19645 . 2 1001.4 19653 . 2 1002 . 5 19663.1 1005. 3 19671. 5 1001 19690 . 4 
19711 . 8 993 19766 993 . 3 19929.9 994 19943.3 996 . 8 19952.4 
19962.3 992 . 6 19991 990 . 7 20007.7 991.1 20032.9 987 . 2 20042.3 
20082 . 5 982 . 2 20100 . 2 981.8 20136.1 981.8 20140 981. 8 20180 . 6 
20309.2 981.8 20331 981.8 20390 . 5 981 . 8 20420 . 7 981.8 20422.7 

20425 981.8 20501.8 981.8 20576.6 981. 8 20625 . 3 981.8 20832.1 
20847 981.8 20851.9 981.8 20865 .4 988 . 820895.151003 . 436 20902 . 8 

20935 . 6 1019 . 6 20986 1019.6 

Manning's n val ues num= 5 
Sta n val Sta n val sta n val Sta 

16211.1 .025 16525.2 .043 18378.4 .032 19663 .1 

Bank Sta: Left Right Le ngths : Left Channel Right 
520 19663 .120895.15 

Ineffective Flow 
Sta L Sta R 

16211 .1 17871.1 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

num= 
Elev 
1015 

495 
1 

Pe rmanent 
F 

RS: 206.7 

Description: 206.7- FEMA section P 
Station Elevation Data num= 96 

Sta Elev sta El ev Sta 
16235 .4 1006 . 6 16247.5 1006.6 16320 . 8 
16479 . 2 1008 16505.8 1007.5 16527.3 
16727.5 1001.8 16815 . 4 1001.7 16889 . 1 
17043 .4 1001.3 17155 1000.9 17251.1 
17401 . 1 1002 . 9 17430.7 1003.1 17519.9 
17823.5 1005 . 8 17891 . 6 1004.8 17962 . 7 
18207.9 1005 . 3 18257 . 6 1003 18280 . 3 
18329.6 998 . 9 18423 . 4 998 . 8 18488 . 5 
18690 . 8 994.6 18728 . 6 993 . 3 18746 . 4 
18848.2 1004.6 18945 . 8 1005 19021 . 2 
19192.4 1001.5 19285. 5 1002 .1 19293.9 
19468.9 1000 . 2 19510 .1 1003 . 7 19543.9 
19711.3 993 . 2 19814 .1 993 . 4 19871.2 
19941 . 1 991.3 20015.4 991.6 20098.2 
20185 . 2 1000 . 4 20197 . 8 994.4 20212 . 7 
20314.8 981 . 8 20318.5 981.8 20393.8 
20963.1 981.8 21002 . 8 981.8 21076.8 

21131 999.6 21138 . 8 1004 . 7 21146 . 9 
21262.4 1006.4 21329 1008.1 21422 . 5 

21488 1018 . 6 

Manning's n val ues 
sta n val Sta 

num= 5 
n val Sta 

16235.4 .025 16640.8 .043 18329 . 6 

489 . 96 

Elev sta 
1007 . 1 16332 . 7 

1008 16552 . 4 
1001 . 5 16902 .1 
1001 . 1 17317 . 4 
1003 . 5 17616 . 5 
1005 . 6 18043 . 4 

995 . 2 18285 . 8 
996 18559 . 6 

994 . 2 18779 . 5 
1004.8 19092 .1 
1002.1 19370 . 4 
1002 . 8 19624.5 

993 . 4 19882 . 5 
993.9 20143 . 5 
993 . 7 20259.6 
981 . 8 20691.8 
981.8 21102 . 7 

1002.8 21207 
1007 . 5 21452.5 

n val sta 
. 032 19510 . 1 

Bank sta : Left Rig ht Lengths: Left channe l Rig ht 
19510.1 21138.8 500 500.23 500 

Ineffect i ve Fl ow nu m= 1 
Sta L Sta R Elev Permanent 

16235.4 18110 1015 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 206.6 

RS : 206.6 

Right channel Bank station I nterpolated 
stat ion Elevation Data nu m= 97 

Sta Elev Sta El ev sta 
15752.8 1005.9 15777 1004.9 15795 . 8 
15819.9 1006.1 15842.8 1009.5 15850.1 
15879 . 9 1006.9 15895. 6 1008.4 15904.2 
16155 . 5 1005.7 16243.9 1005.6 16347 . 4 

16645 1004 . 4 16756 . 4 1003 . 6 16845 . 8 

El ev Sta 
1006 15801 
1008 15855.5 

1005 . 4 15941.1 
1004.9 16444 . 6 
1003.1 16944.2 
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n val Sta 
.032 20935 . 6 

coeff contr. 
. 1 

Elev sta 
1007 16402 . 3 
1002 16640.8 

1001.5 16968.1 
1002 . 1 17335 . 4 
1003 . 3 17699.9 
1006.2 18125.2 

995.2 18301.4 
995 . 2 18629 . 1 
994.4 18815 . 2 

1004.4 19150 . 1 
999 . 7 19431.5 
994.6 19647.2 
995 . 3 19901.9 

994 20167.9 
993.7 20275.9 
981.8 20713 . 3 
981.8 21120 

1004.5 21234 . 3 
1018.4 21484 . 3 

n val sta 
.032 21138 . 8 

coeff contr . 
.1 

El ev 
1003.8 
1009 . 8 
1007.3 
1004.9 
1003 . 4 

Sta 
15809 . 3 
15868.1 
16035 . 3 
16555.6 
17049.2 

1000 
1001.8 

994.6 
996 . 3 

985 
981.8 
981.8 
981.8 

1007 . 2 

n val 
.032 

Expan . 
. 3 

Elev 
1007.2 
1001.4 
1001.2 
1002 . 3 

1004 
1006.2 

997.1 
994.8 
996.6 

1003 . 8 
999.7 
992 . 9 
992.6 
992 . 9 
991.3 
981.8 
988.8 

1006.1 
1017.2 

n val 
.032 

Expan . 
.3 

El ev 
1007 . 3 
1009 . 5 
1006.2 
1004 . 8 
1002 . 3 



17143.6 
17723. 3 
17956.2 
18217.2 
18633.3 
19055 . 2 
19395.9 

19679 
19953.8 
20435.5 
20738.4 

20996 
21069.1 
21503.1 
21957 .8 

1001.7 17249 . 3 
1004. 1 17790 . 8 
1002.7 17971.4 
1001.9 18242 . 2 

993 . 9 18742.2 
1003.8 19184.3 

993.2 19452.5 
993.4 19778 
992. 1 20043.5 
995. 1 20475.7 
981.8 20854.4 
981.8 21003.4 

1004.3 21182.2 
1008 21594.4 

1009.5 21998 

Manning's n values 
sta n val sta 

15752.8 . 025 16944 . 2 

1001.2 17366 . 6 
1004 17818 

998. 8 17988. 6 
997.1 18334.4 
997.5 18817 .7 

1003 . 1 19243.2 
996 . 6 19546.1 
993.3 19846.4 
994.5 20146 . 1 
981.8 20489 .7 
981.8 20866.2 
981.8 21042 

1006.4 21270.7 
1008.1 21688 
1007.2 

num= 5 
n val sta 

.043 18334.4 

Post-Project. rep 
1001 17501.5 1003.7 17624.2 1003 . 7 

998 . 9 17847.9 1003.1 17937.7 1002.9 
1001.2 18083.6 1001.7 18173.1 1001.7 

996.5 18436.5 995 18542.1 993.8 
997.8 18852 . 6 1003.9 18965.8 1004 . 2 

1000 19325.9 998.4 19358 993.4 
997.7 19580.1 996.6 19611.2 993.1 
993.3 19854.8 995 . 6 19874.7 992.9 
995.4 20262 . 3 995 . 5 20371.5 995 .1 
981 . 8 20608.9 981.8 20609 981.8 
981.8 20903.7 981.8 20931 . 2 981.8 
988 . 8 21050.2 99521066.251002.898 

1006.8 21401.9 1007.6 21495 . 5 1008 
1008.4 21840.4 1008.8 21940.4 1009.3 

n val Sta 
.032 19546 . 1 

n val sta 
.032 21069 .1 

n val 
.032 

Bank Sta : Left Right Lengths: Left Channel Right coeff contr. 
. 1 

Expan. 
. 3 19546 . 121066.25 515 504.63 520 

Ineffective Flow num= 1 
sta L Sta R Elev Permanent 

15752.8 17847.9 1009 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 206.51 
Station Elevation Data 

sta 
15913.8 
16067.4 
16454.2 
16756.4 
17131. 5 

17537 
17867.7 
18197 . 5 
18430.7 
18720.1 
18912 . 5 

19041 
19209.6 
19546 .2 
19869 .8 
19978.6 
20192.5 
20530.4 
20634.8 

21021 

El ev Sta 
1005.6 15956.7 
1005.5 16150.9 
1004.5 16463 
1002.5 16830 
1001.6 17218.7 
1002.2 17549.6 

1000 17906.8 
1001. 3 18210 . 2 
989.4 18472.3 

998 18725 . 5 
997.1 18936.6 
995 .2 19046.4 
996.5 19283 . 6 
997.4 19586.4 
992. 3 19881. 5 
992 .1 20019.7 

982 20272.4 
997 20546.7 

998.6 20716.6 
1008 

Manning's n val ue s 
sta n val Sta 

15913.8 . 025 17218.7 

RS : 206.51 

num= 96 
Elev Sta 

1007.2 15960.5 
1004.8 16244 
1004.5 16544 
1001.9 16942.4 
1001.1 17306 . 1 
1001.2 17642. 5 
1001.8 17982.4 
1000.8 18235.8 

992.6 18563.8 
999 18780.9 

997.3 18950.4 
993.8 19117.4 
998.8 19380.8 
996.5 19645.9 
997.9 19911.8 
990.5 20038.1 
981.8 20353.1 
997.4 20554.3 

1000 20819.1 

num= 5 
n val sta 

.043 18235.8 

Elev 
1006.2 
1004 .8 
1004.3 
1001.6 
1000.9 
1001.4 
1001.1 
995.8 
993.1 
997 . 9 
998.8 
994.6 

997 
993.2 
995.3 
988 .7 
981.8 
995.6 

1001.3 

Sta 
15969 . 2 
16317.6 
16655.6 
16965.9 
17382.1 
17732.1 
18024.8 
18284.9 
18633.6 

18793 
18982 

19184.9 
19450 

19653.5 
19937.5 
20070.3 
20395.6 
20599.9 
20897.8 

n val Sta 
.032 19546 .2 

Bank Sta: Left Right 
19546.2 20622.1 

Lengths: Left Channel 
495 496.45 

Right 
500 

Ineffective Flow num= 
Sta L Sta R Elev 

15913.8 17700 1008 
20615 21021 1008 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 206.41 

2 
Permanent 

F 
F 

RS: 206.41 

Right Channel Bank Station Interpolated 
Station Elevation Data num= 97 
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Elev Sta 
1008 16053.6 

1004.8 16358.5 
1003 . 2 16728.4 
1001.5 17053.8 
1001.5 17467 

999 17805.5 
1000 18113 . 4 

994.8 18353 . 6 
994.5 18690 . 9 
996.9 18839.1 

1000 . 3 19017 . 4 
992 . 6 19190 . 6 
996.8 19458 
993.3 19813.4 
994 . 2 19964 .8 
987.9 20113.5 
982.6 20485.4 
998.6 20622.1 

1001. 5 20989.4 

n val Sta 
. 032 20622.1 

coeff contr. 
.1 

Elev 
1008.2 
1004 . 6 
1002.6 
1001.7 
1001.9 

999.3 
1001 

996.2 
995 . 9 
995 . 7 
998.8 
992 . 6 
996.8 
992.5 
991.9 
982.4 
993.1 
999 . 3 

1002.8 

n val 
.032 

Expan. 
.3 



• Post-Project. rep 
Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 

16072.3 1004.6 16106.4 1006.4 16110 1005 . 1 16145.4 1008.7 16171 1008.7 
16201.9 1005.9 16207 . 2 1004 16245 . 8 1004.3 16311.3 1003 . 5 16339 1003.3 
16410 . 7 1003.1 16479.2 1003.2 16504.4 1003 . 2 16587 . 4 1003 16660 . 5 1002 . 5 
16723.1 1001 . 7 16801 . 8 1001.5 16828 . 5 1001. 3 16901. 2 1001.1 16957.6 1001.1 
17046.4 1001 17111 1001.2 17185.4 1001 17248 . 3 1000.1 17325.6 999 . 8 
17339 . 6 999 . 7 17404.5 999 .4 17486 .4 999 . 7 17508.2 999 . 5 17572.4 999.3 
17623.9 997 . 5 17651.1 1000.3 17677. 5 1000.2 17744 . 8 1000 17841.4 1000 
17924.2 1000 17975. 5 1001.6 18054.4 997.3 18144.7 995.9 18247.4 997.4 
18279 . 8 997.6 18300 . 2 993.9 18302.9 992 . 5 18313.4 993 . 5 18405 . 6 991.3 
18469.8 989.6 18495.7 988 . 3 18533 . 5 989.6 18556 . 8 987.7 18575 . 5 988.9 
18582.4 987.8 18584.3 989 . 6 18620.5 992 . 5 18634.5 992 . 5 18697.7 996.9 

18786 998.9 18861.4 999.4 18929 .1 999 . 3 18999.1 996.6 19037 995 . 4 
19069.4 992.6 19082.5 992.4 19169.3 990 . 8 19285 . 4 995 19369 . 2 996.5 
19395.7 996.5 19466.6 996.5 19539.8 996.4 19622 . 9 997.3 19694 . 4 996 . 7 
19720.5 996 . 5 19730.2 994.5 19748.7 992.6 19835 .1 990 . 8 19895 . 8 991.8 
19904.5 990.4 19996.1 990.2 20002.5 990 . 4 20015.5 997 . 7 20035 990 
20091.8 991 . 6 20171.9 991.2 20269.1 991.6 20343 .1 990 . 4 20356.9 990 

20360 988.9 20373 . 3 988 20379.2 986.7 20421 985 . 4 20490.4 985.8 
20544 . 3 985.8 20576 . 7 983.8 20636.9 982.520685 . 221001.416 20690.8 1003.6 
20719 . 8 1001. 5 20729 1007.4 

Manning's n values num= 5 
Sta n val Sta n val sta n val sta n val Sta n val 

16072.3 .025 17185.4 .043 18300 .2 .032 19622 . 9 .032 20690 . 8 .032 

Bank Sta : Left Right Le ngths : Left channel Right coeff contr . Expan . 
19622.920685 . 22 495 494 . 64 490 .1 . 3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

16072 . 3 17111 1008 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 206.32 

INPUT 
Description: 206.32 - FEMA Section 0 

Right Channel Bank Stati on Interpolated 
station Elevation Data num= 97 

Sta El ev Sta Elev Sta Elev Sta El ev Sta Elev 
16817 . 7 1002 . 2 16831 . 7 1004 . 4 16847 . 7 1000.1 16903 997 . 6 16998 . 5 999 . 5 
17015 . 9 999.8 17073 . 2 995.7 17113 . 2 998 . 3 17193.6 998 . 2 17277.8 999.4 
17336 . 8 998.4 17343 . 9 998 . 8 17416.7 997.2 17461 999.1 17530.2 1000 

17612 1000.6 17634 . 8 999. 5 17703.3 1001.3 17735.8 1000.4 17761.4 998.4 
17843.7 998.5 17853.7 998 17875.9 994.2 17903.4 993.9 17962.9 996.3 
18028.7 995.2 18096.2 993.6 18102.6 993.3 18134.8 1001.1 18154 . 4 1000.2 
18192.6 1000.1 18243 . 3 992.5 18301.4 992 . 6 18329.8 993.4 18404.3 989 . 6 
18429 .4 987.7 18495.6 987 . 8 18512 . 7 986.5 18544 . 6 986.5 18577 989.5 

18647 992 . 5 18707.1 997 .1 18782 .1 996.8 18869 . 6 997.5 18885 997.8 
18895.7 996.8 18922 . 1 996 . 8 18939 . 9 995 . 3 18961. 5 991.6 18990 . 7 990 
19055 .1 991.9 19120.2 992.7 19199 . 6 995.3 19288 998.1 19351.7 998 . 3 
19433.6 998.5 19488 . 7 998.2 19527.8 996 . 5 19535 995.3 19546 . 5 994.9 
19619.6 996 . 5 19696.3 996 . 5 19801.3 996 . 5 19818 996 19830.1 994.5 
19917.7 993.3 19992.8 991 . 2 20076.4 989 . 2 20107.3 989 20181.4 989.5 
20194 . 5 994.9 20217.3 987 . 2 20265.3 989.9 20314 . 9 990.8 20362 . 4 989 . 9 
20372.9 988.8 20409.1 . 988 . 6 20435 986.4 20447.1 986 . 7 20565.6 989 . 2 
20589.2 986 .1 20647.7 982.8 20703 . 3 983 . 2 20732.7 988 . 7 20805 . 2 991 
20816 . 2 997 . 6 20847.3 998.3 20854 . 91000.773 20855.6 1001 20889 . 3 1002 
20959.7 1001.8 20988.9 1002 . 7 21076.4 1002 . 8 21150. 5 1002.8 21226 . 3 1002.8 
21295.2 1002 . 7 21368 1003 . 3 

Mann ing's n val ues num= 5 
sta n val sta n val sta n val Sta n val sta n val 

16817 . 7 .043 18404.3 .032 19488.7 .032 20889 . 3 .032 20988 . 9 .025 

Bank Sta : Left Right Lengths: Left chann el Right coeff contr . Expan. 
19488.7 20854 . 9 515 513.83 520 . 1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

16817.7 17150 1004 F 
20899 . 3 21368 1004 F 

CROSS SECTION 

• Page 67 



Post - Project . r ep 
RIVER: 1 
REACH : 1 

INPUT 
Descri ption: 206 . 22 

RS: 206.22 

Right Channel Bank Station Interpolated 
station Elevation Data num= 97 

sta El ev Sta Elev Sta Elev Sta 
16557 . 5 1004 . 3 16639 . 4 1004 16713.7 1003.6 16806 . 6 
16892 . 3 998 . 9 16946.1 1002 . 9 16955 . 9 1004 . 8 16975 . 7 
16987.4 998 . 1 17046.8 996.8 17159 . 7 997 17260 . 1 
17343.9 994.5 17380 . 4 994 . 5 17400 . 6 996.8 17408 
17541 . 1 999 . 5 17596 . 5 998.4 17631 . 6 996 . 8 17724.8 
17771.5 991 .4 17846.4 992 . 8 17904 . 5 993.5 17940 
18016.1 997.5 18035 . 4 995.9 18079 .4 996 . 3 18103.6 
18161 . 3 993 . 8 18238 . 9 993 . 7 18321 . 5 992 . 4 18333.6 
18455 . 9 991 .4 18507 . 4 994 .4 18550 . 2 989.5 18634 . 4 
18759 . 4 986.3 18833 . 1 991 . 5 18933.1 991.9 18987.8 
19110.4 996.4 19138.8 999 . 5 19223 . 6 1000 . 6 19278 . 4 
19370 . 9 998. 6 19381 . 6 1000 .1 19456 . 3 999 . 5 19512 . 1 
19660.7 994 . 4 19691 . 9 994.4 19781.3 994 . 4 19826.6 
19877.4 990.6 19912.2 990 20004.6 991 . 9 20079 
20188.2 986 . 9 20282 986.7 20306.6 994 . 7 203 32.7 
2042 3 .1 985 . 1 20525 . 8 98 3 20611.1 984 . 7 20700.7 
20766 . 6 995.9 20807.8 996.5 20844.2 994 . 9 20887 . 6 
20968 . 3 999 20974 . 6 999 . 120977 . 35999 . 8423 20990.9 
21148 . 3 1002 . 6 21222 . 8 1003 . 1 21294 . 4 1003.3 21307.8 
21467 . 9 1003 . 9 21480 1004 

Manning ' s n val ues 
sta n val sta 

16557 . 5 .043 19278 . 4 

num= 
n val 

.043 

4 
Sta 

19583 
n val sta 

.032 20990.9 

Bank sta: Left Right 
19278 . 420977.35 

Lengths: Left channel 
500 502 . 44 

Right 
460 

Ineffective Fl ow num= 
Sta L Sta R Elev 

16557 . 5 16955 . 9 1004 
21480 21480 1004 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
De s cription: 206 . 13 

2 
Permanent 

F 
F 

RS: 206 . 13 

Right channel Bank Station Interpolated 
Station Elevation Data num= 97 

Sta El ev Sta El ev sta 
16722 .1 1002 . 8 16785.1 1002 . 2 16877.3 
17014.5 1000.3 17057 . 5 998 . 5 17070.3 
17342 . 3 992 . 1 17417.8 994 .4 17490.8 
17668.4 995 . 8 17699 . 1 991.3 17790.1 
17996.1 993.2 18017 . 5 997.2 18080 . 8 
18166.8 991.3 18235.4 991 .3 18302.6 

18432 988.4 18469 . 5 988.4 18475.1 
18568.5 987.1 18688 . 1 988.4 18765.4 

18915 999 .2 18980.4 995 . 4 19020 .4 
19162 1001.6 19203 1003 . 8 19205 . 7 
19294 999.3 19352 . 5 999 . 3 19369 . 3 

19547 . 3 995 . 6 19615.3 994.4 19675 . 1 
19852.5 988.3 19926 . 3 986.6 19938 .1 

19959 986 . 7 20036.9 986.5 20105 . 4 
20183 . 5 987 . 1 20270 . 6 987.9 20276 .8 
20366 . 8 987.4 20431. 3 985.5 20458.7 
20557.7 986.6 20563 . 2 987 . 2 20637 

20685 996.6 20699 . 6 998 20710 . 6 

El ev Sta 
1002.1 16908.3 

997.5 17183.2 
994.6 17494 
992 . 3 17861.7 
996 . 1 18121.2 
991.3 18386 
989 . 5 18500.2 
989 . 5 18782.8 
994 . 5 19089 .1 

1003 . 2 19223.2 
998 . 5 19381.9 
990 . 6 19753. 3 
987.1 19943.1 
986.3 20129 . 5 
988 . 6 20297.8 
984.6 20505.9 
987 . 5 20656 
997 . 6 20766 . 4 

Elev Sta 
1001.8 16878 . 4 

997 . 5 16981.9 
998.5 17320.1 
996.8 17477 . 4 
998.9 17740 . 4 
995 . 6 18004.2 
997 . 7 18147 . 1 
991.4 18443.6 
989.6 18723.2 
992.5 19058 

1001.5 19361 . 2 
996.4 19583 
994.4 19870 
991.3 20117 . 2 
985.9 20338.2 
989 . 7 20755.5 
996.6 20898.1 

1003 . 5 21017 . 9 
1003 . 3 21385.2 

n val 
.025 

coeff contr . 
. 1 

Elev Sta 
1000.9 16979.6 

997.5 17222 . 6 
994 . 7 17613 . 2 
993 . 7 17934 . 2 
996 . 9 18147.1 
991.3 18421.8 
989 . 3 18504.2 
992 . 5 18860.9 
997.3 19153 . 9 

1003 19263 . 9 
996.4 19450 . 5 
990 . 5 19774 . 8 
987 . 8 19956 
986.8 20164.8 
988.6 20342.4 
984.6 20523 . 1 
988.4 20660.4 
997.9 20788.2 

20848 . 3 996.7 20868 . 5 996 20903 .4 995 . 720914 .99998 . 8712 20934.1 
20964 . 8 1000 . 3 20989.1 

Manning's n values 
sta n val Sta 

16722.1 .043 19203 

Ba nk Sta : Left Right 

1000 . 6 

num= 3 
n val Sta 

.033 20934.1 
n val 

.032 

Lengths : Left channel Right 
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coeff contr. 

Elev 
999 

999 . 4 
997.5 
998 . 9 
998 . 5 
995 . 6 
997 . 6 
991 . 4 
987 . 6 
994.5 

1000.2 
994.5 
992 . 6 
990.7 
985.9 
992.3 
998 .3 

1001.7 
1003.5 

Expan. 
. 3 

Elev 
1000.9 

994.5 
996 . 3 
993.6 
992. 3 
989.5 
988.4 
996 . 5 

1000.5 
1000.5 

995.7 
990.4 
986.6 
990.8 
987 . 5 
985 . 6 

988 
997 

1004 . 1 

Ex pan . 



1920320914.99 490 
Post-Project. rep 

483 . 44 540 .1 . 3 

CROSS SECTION 

RIVER : 1 
REACH: 1 RS: 206.03 

INPUT 
Description: 206.03 
Station Elevation Data num= 96 

Sta Elev sta Elev sta Elev Sta Elev Sta Elev 
16802 . 9 1002.4 16810.4 1002 16813 . 6 1000.9 16824 1002.4 16844 . 6 1000 . 6 
16890.3 1000 . 8 16957 . 6 998 .6 16974.2 996.3 17051 996.3 17118.7 996 
17158.8 996 . 3 17238.1 994 . 4 17268 . 4 993 . 9 17337 . 7 992.2 17429 . 7 992.2 
17531.5 992 . 2 17538 . 3 993.5 17547 . 2 994 . 4 17602 . 5 996.5 17662 996.6 
17711 . 8 998.8 17753 . 6 997.9 17811.8 999 . 7 17868 . 4 998.8 17876 996 . 8 
17888.6 992 . 2 17921.7 991 . 3 17955.9 991.3 18046.3 991.3 18129 992.2 
18208.5 993.4 18309.7 993 . 6 18420.9 993.3 18447.9 989.4 18457.8 986 . 4 
18517 . 5 985.1 18549.4 986 . 9 18588 984 18644.4 992.4 18712.4 995 . 4 
18774.2 998 . 9 18830 995.4 18904.6 994.2 18908.3 994 . 2 18995 . 9 996 . 3 
19086 . 5 1000.5 19177 1002.9 19201.9 1004 . 4 19226.8 1002.9 19249.6 1003 . 2 
19274.5 1000.5 19281.8 998 . 5 19300.1 995 . 7 19315.7 994 . 3 19390 . 1 994 . 3 
19400.5 994 . 3 19413. 5 991.2 19424.9 989.1 19482.5 986.8 19510 . 1 986 . 8 
19554.4 985.8 19658.8 985 . 8 19753.3 985 . 9 19822.1 985.9 19854 . 2 986.9 
19870.5 986 . 6 19902.2 987 . 2 19919.6 986.6 19994.1 987.8 20078.9 988.1 
20133.4 987.5 20176.6 991. 9 20201. 4 992 . 1 20216.4 992.9 20292 . 1 994.2 

20354 993 20378.4 992 20392 989.3 20410.4 989.1 20427 . 7 986.6 
20479.5 986 . 9 20548 985 .1 20601.3 984.5 20610 . 2 984.8 20660 . 5 989.4 
20711 . 9 992 . 7 20772. 6 995.4 20851.6 995.1 20876 . 8 995 20972 . 6 994.7 
21099.7 995 . 7 21122.5 995.9 21132.1 998 . 6 21160 . 4 1005.3 21175.8 999 . 9 
21184 . 2 999 . 9 

Manning's n values num= 3 
sta n val sta n val Sta n val 

16802 . 9 . 043 19201.9 . 033 20772.6 .032 

Bank sta: Left Right Lengths: Left channel Right coeff contr. Expan . • 19201 . 9 20772 . 6 590 513 . 6 510 . 1 . 3 
Ineffective Flow num= 1 

Sta L Sta R El ev Permanent 
16802.9 16900 1003 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS : 205 . 94 

INPUT 
Description: 205 .94 
Station Elevation Data num= 96 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
16903.8 1000.5 16909.4 1000 16920.9 1001.6 16972. 5 1001.2 16975.5 1000.3 
16985.1 1001.6 17007 . 6 998 . 7 17082.9 996 . 3 17151.6 996 . 3 17234 996 . 3 
17267.9 996 . 3 17336.5 996.2 17426 996 . 4 17508.2 996 . 2 17592 . 3 996.3 
17688 . 9 994.4 17733 . 4 994 17754.7 991.9 17830.3 991.2 17928 993 . 4 
17928.3 993 . 4 18000.5 993.2 18041.8 993 . 1 18116 . 7 993 . 3 18216 . 4 993.4 
18279.7 991 . 1 18294.7 987 . 3 18302.5 986 . 7 18362 . 5 986 . 9 18376.8 985 . 1 
18407.6 986 . 2 18496.1 984.1 18565.5 985 . 4 18614 . 9 987 . 2 18629.5 988 . 4 
18642.1 988.5 18669.8 994.1 18756.5 994 . 7 18817 . 1 995.6 18869 . 8 993 . 4 
18916.1 992 . 8 18941.2 994 . 2 19004.1 991 19053 . 5 981.9 19123.4 981.8 
19199.3 982 19250 981.9 19337.5 981.519354 . 9 982 . 2 19448 . 6 985 
19535.3 985 19613 . 6 984.8 19703.6 985 . 4 19775.9 989 . 5 19831.1 990.2 
19926.3 989 . 4 19994.7 989.1 20082.6 988 . 9 20106.6 989 . 1 20111 . 2 988.5 
20149.5 990 . 4 20183.7 994 . 3 20237 990 . 7 20262.2 991.4 20291.7 989.3 

20345 989 . 3 20445 . 6 986 . 5 20507.2 982 . 5 20519.9 982.9 20520 . 2 982 . 1 
20569.1 981 20589 . 6 984 20612 989 . 6 20643 991.1 20662.1 992 . 9 
20686 . 6 992.8 20704.4 994.4 20767 996.6 20871.9 997.4 20903.2 996.9 
20938.8 991 . 7 20969.6 993 . 5 21038 . 9 995 . 4 21103 995.9 21150.3 993.9 
21195.3 994 . 9 21265.8 994 . 7 21288.8 994 21309 . 9 995. 5 21385.6 995.9 
21402 . 4 995 . 6 21473 . 1 995 . 1 21527.7 994.8 21551 998.8 21641.3 999.1 

21683 1001.6 

Manning's n values num= 4 
Sta n val Sta n val Sta n val sta n val 

16903 . 8 .043 18817.1 .033 20767 . 032 20938.8 .037 

• Bank Sta: Left Right Length s : Left Channe l Right coeff Contr . Expan . 
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18817 . 1 20767 505 506.69 510 . 1 . 3 

I neffective Fl ow num= 1 
Sta L Sta R El ev Permanent 
21215 21683 999 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 205 . 84 

I NPUT 
Description: 205.84 
St at i on El evati on Data nu m= 96 

Sta Elev sta El ev St a El ev Sta El ev St a El ev 
17154 . 7 999.5 17167.6 998 . 3 17173 . 7 999 17242.7 999.3 17319.2 999.3 
17395.4 998 . 8 17445 . 8 998 . 6 17482.3 997 . 2 17534 .1 997 . 5 17544 . 3 997 . 1 
17572 . 5 997 . 3 17612 . 4 996.5 17644 . 3 993.7 17719 . 4 994 . 217735 . 7 993.6 

17775 993 . 6 17842 . 8 992 . 3 17862.2 987 . 5 17958.9 987 . 6 17969 . 5 989 . 4 
18029.4 989 . 1 18042.3 990.1 18085.3 986 . 5 18121. 7 984 . 6 18194. 4 985 
18242 .1 986 . 4 18267.7 987.9 18304.8 988 . 6 18343.6 988.3 18423.5 987 . 9 
18487 . 6 987.3 18519.2 980 . 3 18575 . 4 985.3 18594 . 1 984.3 18599.2 983 
18611.3 981. 7 18624 . 5 979 . 5 18698 . 1 979.6 18782.8 980 . 6 18852 . 2 980 . 4 
18868 . 5 982.8 18970.3 982 . 9 19086.6 984.3 19137.9 986 19161 .5 987 . 5 
19244 . 2 986.1 19262.6 985.8 19339.3 985 . 7 19420 . 2 986.1 19521. 7 987 . 3 
19606.4 989 . 5 19664 . 7 990.4 19734.4 992 19762.4 991. 1 19876.6 990 . 8 
19965.5 989.4 20028 . 7 988 . 2 20132 . 7 984.3 20147.5 983 . 5 20176 983 
20199.7 984.8 20287.6 984.2 20364 . 3 982 . 3 20417.7 981. 2 20446. 2 981 . 5 
20481.4 989.8 20508 994 . 7 20535 . 7 996 20575.3 996. 4 20613. 9 995 . 2 
20691.5 994.7 20737 . 2 994.6 20809.8 995 . 7 20816 . 4 996 20875 995 .1 
20909 . 1 992.8 20953 . 5 994 . 7 21021.3 995 . 7 21074 . 7 995 . 5 21087.2 993.8 
21126.7 992 . 2 21139 . 8 993 . 2 21222 . 1 993.7 21281.4 994 . 3 21334 . 2 993 
21367 . 3 994 . 1 21398 . 1 992 . 4 21450. 5 994.8 21460 991.6 21508 . 8 993 . 1 
21563 . 2 993.7 21607 . 4 993.3 21622 . 3 993.7 21634 . 1 995 . 7 21671.2 996 . 7 

21696 999.5 

Manni ng's n values nu m= 5 
Sta n va l sta n val Sta n val sta n va l Sta n va l 

17154 . 7 .043 18487 . 6 .043 18575 . 4 . 032 20535 . 7 .032 20875 .037 

Bank St a: Left Rig ht Le ngths: Left cha nn e l Ri ght coeff cont r. Expan. 
18487 . 6 20535.7 495 496 480 .1 .3 

Ineff ecti ve Fl ow nu m= 1 
Sta L Sta R Elev Permanent 
21450 21696 999 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS : 205 . 75 

I NPUT 
Description : 205 . 75 
Station El evation Da t a nu m= 96 

Sta El ev Sta El ev St a El ev St a El ev sta El ev 
17305 . 3 998.9 17323 . 7 996.7 17395 . 5 996.8 17486 . 9 996 . 4 17509 . 8 996 . 4 
17581. 1 996 . 2 17666.5 995.9 17680. 3 996 17753. 1 996.5 17853 . 4 996 . 5 
17864.9 996.5 17966.3 996 18048 994.8 18136.2 989.8 18199 . 9 985 . 9 
18204.5 985 . 7 18238 . 3 975.2 18303 975 .1 18340.9 977.7 18362 . 6 983.3 
18414.2 984.2 18425.5 978.9 18465 . 2 978.9 18482 983.4 18487 . 5 980 . 6 
18502 . 7 981.5 1855 1.9 977 . 5 18634 .1 978.7 18705 . 8 979 . 9 18783 . 7 983.6 
18852.2 983 . 7 18938.1 983 . 3 19031. 5 983 . 4 19132.6 984.5 19156 984 . 8 
19231.1 986.4 19292.3 989 . 2 19362.3 991. 3 19410 . 6 989 . 7 19510 .1 990.4 

19547 990 . 4 19564.3 991. 1 19608 . 3 991.1 19685.9 990 . 7 197 59 . 4 989.7 
19806 . 7 989 . 9 19819 . 8 990 . 5 19830 . 2 990 . 2 19906.7 988 . 4 19984 . 6 988 . 8 
20051 . 4 988 . 1 20065 . 4 987 . 5 20101. 2 975.7 20131. 5 973 . 9 20148 . 4 974 . 7 
20183 . 3 981 2026 5. 9 982 . 2 20296 . 1 983 . 6 20320 .1 985 . 5 20338.8 985.9 
20373.3 988 . 6 20450.3 990 20500 . 5 990 . 7 20583 . 6 992 . 4 20674.8 995.6 
20691 .1 996 . 1 20754.7 995.2 20833 . 9 994.8 20900 . 7 994 . 8 20927.8 993 . 3 
20929.3 994.1 20943.9 991.9 20951. 5 991.7 20989 994 21037.1 991.6 
21060 . 1 993 . 2 21120.9 992 . 7 21131. 3 991.3 21198.6 991. 5 21306 . 4 993.9 

21377 994 . 4 21386 . 2 994 . 7 21449 . 8 995 21502 . 3 995.3 21567 .5 995 . 7 
21648.1 996 . 3 21682 996 . 5 21789 996.8 21807.7 996 . 8 21902.8 997.4 

21921 997.6 22001 997.7 22076 . 6 997.7 22142 . 9 997 . 7 22143 . 7 999 
22145 998 . 9 

Mann ing ' s n val ues nu m= 4 
sta n va l Sta n val Sta n val Sta n val 
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17305.3 .043 18048 .043 20583.6 . 043 21131.3 .025 

Bank Sta: Left Right Lengths: Left Channel Right 
18048 20450.3 825 642 490 

Ineffective Flow num= 1 
sta L sta R Elev Permanent 
21400 22145 999 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 205 . 62 
station Elevation Data 

Sta Elev sta 
16987.1 998 . 1 17010 . 8 
17337 . 5 997.1 17349.7 
17462.6 995 . 4 17470 . 7 
17548 . 6 996.6 17570.5 
17854.3 993.6 17935 . 8 
18182.6 989.5 18216 
18364.3 986.4 18412.4 
18758.9 978.6 18831 . 8 
19088.8 983 . 1 19188.8 
19315 . 9 987.5 19391.2 
19623.7 987 . 9 19690.2 
19928.6 988 . 8 19968 . 4 
20204.9 979.7 20242.3 
20409.9 988.4 20450.1 
20605.7 986 . 7 20698 . 9 

20847 991.9 20932.4 
21286.6 992.7 21318.6 
21668.5 995 21758.9 
22043.7 997.1 22107 . 3 
22288.5 999.4 

Manning's n values 
Sta n val sta 

16987.1 .025 17481.8 
20847 .025 

RS: 205.62 

num= 96 
Elev Sta 
998 17131 

993 . 8 17415.9 
993 . 9 17481.8 
992.9 17606.9 
992 . 6 18000.5 
991. 5 18272 .9 
980 .4 18471.7 

982 18915 
983.9 19260 . 2 
986.5 19461.1 
986.9 19701.7 
987.6 20009 . 8 
978.4 20253 . 8 
989.3 20468 . 3 
989.9 20708 .2 

991 21003.2 
992.9 21388 
995 . 6 21817 
997 .1 22215.9 

num= 
n val 

.043 

6 
sta 

18216 

Elev Sta 
997.7 17220.3 
993 . 4 17452.1 
995 . 3 17536.8 
994 . 3 17705.6 
991.8 18066.9 
988.7 18345 .5 
977.8 18582.6 
981. 6 18928 . 4 
983.8 19272 .1 
986.8 19526.5 
986.9 19732 . 4 

976 20075.5 
980.5 20285 . 7 

987 20504.3 
990.1 20715 . 6 
991.1 21102 . 3 
993 . 6 21473.6 
996.1 21920 . 7 
997.1 22261 

n val Sta 
. 043 18471.7 

Bank sta: Left Right 
18216 20450.1 

Lengths: Left Channel Right 
510 

Ineffective Flow num= 
Sta L Sta R Elev 

16987.1 17548.6 999.4 
21480 22288.5 999.4 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description : 205 . 52 
Station Elevation Data 

sta Elev sta 
17458 .9 998.2 17496 . 2 
17605.2 993.8 17611. 5 
17665.3 993 17698.1 
17731.8 991.3 17820.7 
18115.3 988 . 8 18176 . 3 
18458.3 990 . 2 18560.9 

18778 976 . 8 18843 .9 
19149.6 982.2 19216.6 
19513 .6 979.7 19597.1 
19791.5 982.7 19851.9 
20126.6 978.1 20161 . 7 
20375.9 986.4 20411.3 
20567 .5 986.1 20573.3 
20656 . 5 990.1 20672.2 
20769 . 2 978 . 7 20789.2 
21007.2 990.9 21024.7 
21236.4 992 21330.9 
21722.2 993 . 8 21801 

560 523 
2 

Permanent 
F 
F 

RS: 205 .52 

num= 96 
Elev Sta 

998.1 17528 . 6 
994.9 17615.9 
994.2 17701.5 
991.9 17894 
990.1 18241. 5 
990.7 18591.6 
975.9 18919 . 8 
981.8 19294.8 
981.3 19627 . 4 
983.6 19974.7 
976.5 20215.1 
986.8 20436 . 2 

986 20590.7 
990.7 20688.3 
977.6 20827.6 
991.2 21032.1 
992 . 2 21420.6 
994.3 21909.2 

Elev sta 
993.9 17537 
993.3 17622.8 
993.5 17707.3 
991.4 17966.9 

990 18289 .2 
991.1 18628.8 
976 . 6 19003.3 
981.6 19381.8 
982.2 19649.8 
981.4 20083.4 
976.5 20237 . 4 
983.2 20454.8 
989 . 7 20611 .5 
988 . 5 20695 . 2 
986.2 20844 . 7 
992.9 21046.7 
992.8 21530.8 
994. 5 22026. 9 
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coeff contr . 
.1 

Elev Sta 
997 . 9 17312 . 3 
994.5 17456 
995 . 9 17541.4 
994 . 3 17778.6 
989.1 18154 .7 

987 18362.3 
976 . 6 18682.4 
981. 8 18994 . 8 
983.6 19307.3 
987.3 19591.7 
983.9 19808 . 3 
976 . 6 20117 . 2 

981 20339.5 
986.9 20542.3 

995 20780.9 
991.6 21194 . 4 
994.3 21596 . 5 
996.9 21963 . 3 
998.1 22277 . 9 

n val sta 
.032 20715.6 

coeff contr . 
.1 

Elev Sta 
994 17538 .2 
995 17635 . 1 

995.3 17718.9 
990.6 18049.9 
989.7 18376 . 9 
988.9 18702.3 
977.9 19078 
980.6 19438.9 
981.4 19768.3 
978 . 3 20118 
983 . 2 20307.8 
985 . 7 20472.6 
992.8 20623.9 
989.1 20701.5 
988 .1 20936 . 4 
990 . 6 21139 .1 
993 . 2 21637.9 
995.2 22127.5 

Expan. 
. 3 

Elev 
997 . 2 
993.6 

995 
994 

990.1 
985 .3 
977.6 
981.7 
987.6 
987.7 
985.5 

979 
984.7 

986 
994.9 

992 
994 . 7 
997.1 
997 . 6 

n val 
.032 

Expan. 
. 3 

Elev 
993.3 
992.9 

995 
988.1 
989 . 8 
978.1 

982 
979.8 
982 . 9 
977 . 6 
986 . 1 
986.8 
992 . 6 
986.9 
989.8 
991.6 
993 . 3 
995.8 



Post-Project. rep 
22175.4 995 . 9 22246 . 4 996 . 2 22303.2 996 . 7 22383 996 .1 22389.5 996 . 1 

22400 997 . 5 

Manning ' s n values 
Sta n val Sta 

17458 . 9 .043 18591.6 

Bank sta : Left Right 
18591.6 20611 . 5 

Ineffective Fl ow num= 
Sta L Sta R Elev 

17458 . 9 17650 998.2 
21400 22400 998.2 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 205.43 
Station Elevation Data 

sta Elev Sta 
17577.6 999 17651 . 4 
17756.2 993 17761.9 

17842 993 . 6 17850.1 
18015.5 989.2 18089 
18417.8 988.9 18513.1 
18675 . 6 981.9 18718 . 1 

18981 993.6 18995 . 7 
19159.1 977.1 19235.8 
19408.2 976 . 1 19472 . 5 
19572.1 976 . 7 19685.1 
19922.1 984.5 19948.6 
20115.4 976.5 20173.1 
20444.6 985 . 5 20542.7 
20739 . 7 988 . 8 20745.5 
20857.3 988.8 20888.7 
21078.8 987 . 2 21088.9 
21282 . 9 992 21368 
21695.1 993 . 6 21768.9 
21997 . 3 994. 6 22016 . 9 

22285 998.6 

Manning ' s n val ues 
Sta n val Sta 

17577 . 6 .043 18917 . 5 

Bank sta: Left Right 
18917 . 5 20770 . 4 

Ineffective Flow num= 
Sta L Sta R Elev 

17577.6 17800 999 
21400 22285 999 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 205.4 
station Elevation Data 

Sta Elev sta 
17511.1 996 . 9 17519.9 
17756.7 992 . 2 17854.3 

18031 989.2 18084.1 
18304 . 7 988.2 18362 . 5 
18564 . 6 988 . 5 18633.4 
18843.8 987.9 18915.9 
19079 . 8 980.5 19133 
19260.1 977 . 2 19291 . 7 

19436 975.7 19498.9 
19718.4 976 . 2 19774 . 1 
20047.6 976.1 20060 . 4 
20290 . 1 977 . 8 20348.4 
20592 . 3 985.3 20647.3 

num= 5 
n val Sta n val sta 

.043 18628.8 .032 20611 . 5 

Lengths: Left Channel Right 
400 430 470 

2 
Permanent 

F 
F 

RS : 205.43 

num= 96 
El ev Sta 
999 17676.6 

994.1 17779 .1 
995.1 17856.3 
988.6 18171. 5 
989.6 18555.5 
992.1 18755 
991. 7 19013. 2 

977 19329.8 
977 . 8 19481.8 
976.7 19752 
982.8 19969.8 

982 20198.5 
985.9 20552.8 
988.9 20770 . 4 
988 . 5 20910.3 
990.3 21171.4 
992 . 7 21454.5 
993 . 9 21849 . 3 
994.6 22089.4 

num= 
n val 

.043 

5 
sta 

18981 

El ev Sta 
993 . 3 17745.1 
992.9 17827.8 
994.6 17874.1 
988 . 1 18272 
988.8 18590.9 
996.2 18831 . 5 
983.5 19029 . 3 
976 . 7 19401 . 3 
976 . 1 19482 . 8 
976.5 19776 . 2 

979 19994.4 
982.2 20281.7 

986 20628.8 
996. 3 20821.2 

984 20959.4 
991.7 21190.4 
993 . 1 21528 . 9 
994 . 3 21923 . 6 
994.6 22155 

n val sta 
. 032 20770.4 

Lengths: Left Channel 
175 171.89 

Right 
125 

2 
Permanent 

F 
F 

RS : 205.4 

num= 97 
El ev Sta 

996.9 17605 . 2 
993.8 17914.6 
988.8 18154.5 
988.2 18388 . 7 
988 . 7 18712.8 
985 . 1 18943.3 
979.1 19154.8 
976 . 5 19304.1 
975 . 9 19564 
976 . 1 19840.5 
976 . 2 20120 . 1 

979 20391.6 
986 . 7 20692.4 

Elev Sta 
997.3 17609 
991.3 17916.5 
988.3 18213.4 
988 . 6 18461.3 
988 . 5 18774.2 
984.3 19013.3 
978.5 19196.1 
976.8 19364.1 
975.7 19635.3 

976 19902.9 
976.4 20173.6 
980 . 6 20448 . 9 
987.2 20767.8 
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n val Sta 
.032 21032.1 

coeff Contr. 
. 1 

El ev Sta 
993.5 17753 . 8 
993.4 17837 
989.8 17945.8 

989 18345.2 
983.9 18653 . 7 

994 18917 . 5 
979 . 6 19078 
976 .1 19408 . 1 
979.9 19504.5 
976.6 19871.8 
976.5 20009 . 7 
985. 3 20371.1 
985.9 20672.4 
987 . 3 20830.8 
986.1 21024 
992 .1 21193 . 4 
993. 3 21613 . 1 
994.4 21927 . 2 
995.4 22231.3 

n val Sta 
.032 21088.9 

coeff contr. 
.1 

Elev Sta 
997.3 17712.9 
991.2 17968.9 
988 . 3 18281.7 
988 .1 18529 . 4 
988 . 2 18787 . 4 

n val 
.025 

Expan. 
. 3 

Elev 
994 . 9 
994 . 7 
990.5 
989.6 
980 . 2 
994.6 
977.3 
977.1 
976.3 
985.4 
976 . 5 
985 . 5 
986 . 4 
986.4 
983.6 
991.5 
993 . 6 
994 . 4 
997.7 

n val 
.025 

Expan. 
. 3 

El ev 
997 . 8 
990 . 2 
988.2 
988 . 4 
988 . 1 

982.5 19020982.2985 
978.7 19231 . 1 977.1 
975.5 19377.1 975 . 5 
976 . 2 19694 . 9 976.3 

976 19988.4 976 
976.9 20230.4 977.5 
982.1 20522.8 983.7 
987.4 20829.1 987 .4 



• 

• 

• 

20894.3 
21142 

21394. 1 
21619.5 
21923.6 
22181. 1 
22404.4 

987.9 20922.5 
989.4 21212 
991.7 21407.6 
993.7 21690.3 
995.3 21941 
997 . 7 22194.2 
998. 5 2245 5. 6 

Manning's n values 
Sta n val Sta 

17511 .1 .043 18843.8 

988.1 20978.2 
990.9 21270 . 2 
991.9 21469.8 
993.7 21721.2 
995.5 22005.1 
997.8 22249.3 
999.3 

num= 4 
n val Sta 

.043 19079.8 

Post-Project. rep 
988.9 2105 5 .7 989 . 4 21057.2 

991 21321.8 991.1 21338.9 
992 . 7 21547.3 993.5 21598.6 
993.7 21811.7 993.8 21872.4 
996.1 22017 996.2 22078.7 
998 . 6 22318.8 999 22386 . 3 

n val sta 
.032 20767.8 

n val 
.032 

Bank Sta: Left Right 
19020 20767 . 8 

Lengths: Left Channel Right 
370 

coeff contr. 
.1 305 315 

Ineffective Flow num= 
Sta L Sta R Elev 

17511 .1 17800 999 . 3 
21450 22455.6 999.3 

Bl ocked obstructions 
Sta L Sta R Elev 

17511 .1 19020 988 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 

2 
Permanent 

F 
F 

num= 1 

RS: 205.34 

Description: 205.34 - FEMA cross section M 
station Elevation Data num= 268 

Sta Elev Sta Elev Sta 
13687 . 27 990.713918.08 990.6813941.26 

14379.8 991 . 214502.02 991 . 2714504.17 
14692.66 99314709 . 75 992.96 14715 . 8 
14738.13 990 . 914750.87 991.8914755.59 
14847.09 991.615017 . 82 991.6715028.83 
15426 . 63 990 . 41 5457.08 991.7615497.69 
15624 . 82 992.515632.81 992.1815645.65 

15665 . 1 993.615682.98 994.8415701.37 
15863 . 53 993.415962.36 993.7816143 .17 
16540 .11 994.5 16630.9 994.0316710 . 83 
16755.65 994.816763.06 993.9916780.42 
16945.01 992.917037 . 42 993 . 3817118 . 17 
17420 . 37 992 . 117527.98 992.75 17560 . 1 
17753 . 81 988.517789 .02 988 . 817833.72 
17860 . 73 99217869 . 58 99217881 . 45 
17904.21 994.517909 . 94 991.8217920.11 
18002.56 989.718065 . 95 989 . 1618080.07 
18187.93 987 . 418195 .48 987.3618246.02 
18327 . 91 986 . 818350 . 36 988.1118365.79 

18418 99118432 . 37 990.8218481 . 36 
18645 . 9 99518660.36 994.9818676 . 98 

18787.28 990.318822.48 988.85 18833.8 
18895.6 987.7 18912.2 992.1218970.58 

19043 . 96 988.619066 .14 988 . 56 19076.9 
19116 . 55 988.419170.12 987.719232.28 
19276.73 986.119284.34 985 . 9919293.57 

19328.6 976.919337 . 34 97619422.11 
19562.89 976.719632 . 66 976.0919705.72 
19853 . 47 97719865 .48 976.519880.46 

19933.5 976.919947.42 976.619979.26 
20062.33 975.720073 . 85 975 . 5720119.54 
20258.32 980.920264.39 980 . 66 20329.9 

20375 980.1 20380 .1 980.6320381.06 
20436.76 985.120502.38 985.6120525 . 59 
20626.14 985 . 820644.89 985.7420678 . 28 
20746.96 986.620752.64 985 . 5420762.54 
20836 . 01 987.120844.69 986 . 9620890.92 

21006 . 5 988.721057.23 989.3821083 . 41 
21172.71 99121247.07 990.97 21252.7 
21290.76 992.8 21299 991.1421333.63 
21554 . 31 991.6 21567.7 991.7221625 . 82 
21782.19 993.421851.31 993.7221863.14 
21949.81 994.621975.44 994.9221995.48 
22051 . 44 996.622075.07 997.6322125.13 
22179 . 58 998.822264.13 998 . 322280.55 
22404.01 99822463.45 998.2722491.06 
22593 . 64 998.8 22617 . 2 999 . 0722646.25 

Elev sta 
990 . 714074.31 

991.3214654 . 78 
991.19 14721 

992.514795.12 
991.05 15074.2 
991.9115548 . 79 
991.2715655 .09 
993 . 3215707 . 96 

993.716302.48 
993 . 4216732 . 11 
993.7616789 . 57 

992.917138.04 
992 . 78 17728 . 5 

989.117845.57 
991 . 8417895.69 
988 . 7917940.57 
988 . 8318116 . 41 
987.5818264.37 
988.5818392 . 98 
991.38 18548 . 7 
995.0618724 . 18 
988.7918853 . 31 
990.1619022 . 37 
991.3319096 . 79 

987.219252.59 
985.3919297.05 
976 .1819470.05 
976 . 4319754 .05 
976.3619890.89 
976.26 20010 . 7 
976 . 87 20199 . 2 
980 . 6420332. 62 
981.0320388.75 

985. 520561.61 
985.5520707.29 
985 .0520787.99 
987.1920931. 14 

989.721100 . 77 
990.9921266 . 22 
991.1321435 . 22 

992.321657 . 32 
993.921872 . 38 

994.9122007 . 76 
998.6122139 . 54 
998.0322353. 16 

998 . 822531.57 
999.1222676 . 56 
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Elev Sta 
990.7414097.95 
991.4514667.42 
993.2814723 . 16 
991 . 614806.23 
990 . 915389.93 

991.7415599.83 
992 . 7415660 .02 
993 . 3215720.14 
993.5316434.69 
994.2916741 .14 

993.416811.41 
992.7817279.36 
991. 3317729 . 54 
991.9517853.64 
992.1317897 . 64 
989.6117986 . 35 
988.3818122 .12 
987.6418314 . 54 
988.6518415.65 
990.7218596.12 
991.4718772.07 
988 . 4818883.89 
991.3519035.55 
993.0719099.41 
986.66 19258.9 
984.9419318. 57 
976 . 22 19524.9 
976.6319843.53 
975.8119912.96 
976.0820051.63 
978.2920212.26 
980 . 4120369.18 
983.0320395 . 38 
98 5 .7420587 . 94 
986.1820742.96 
983 .0120822.69 
987.6220978.97 
990.25 21161.6 
990 . 7621277.98 

991.221524.43 
992.4221684.03 
994.1621891 . 44 
995.2522037.54 
998.9522159 . 57 
997 . 9122369.37 
998 . 5222560 . 64 
998.9422686 . 88 

989 . 4 
991.2 
992.6 
994.2 
996 . 7 
999.2 

Ex pan . 
.3 

Elev 
990.77 
991.12 
993 .14 
991 .16 
990 . 38 
990.06 
991.59 
993.51 

994 
994 . 53 
992.38 
992 .27 
991.26 

990 . 8 
994.57 
989.54 
987.76 
986.65 
990.57 
990.95 
990 . 61 
988.52 
989 .07 
993.11 
986.61 
978.71 
976.33 
976 .95 
977.83 
975.84 
978 .81 
979.74 
983.51 
985.95 

987 
985 . 52 
988.36 
990.89 
990.73 
991.65 
992.58 
994 . 52 
996.24 
998.78 
997.91 
998.76 
999 .19 



Post-Project . rep 
22731.76 1000.522770 . 23 1000.7922779 . 44 1001.3422789 . 67 1000 . 9722824 . 65 1001.12 
22886 . 17 1001. 722901.04 1001.6722978.01 1002.0623003 . 78 1002 . 23 23080 . 5 1002 . 51 
23154 . 45 1002.823270.34 1003 . 4323291 . 75 1003.5623364.66 1004.1223410 . 89 1004.31 
23481.28 1004 . 623504.95 1004 . 7623548 . 34 1004.8523582 . 71 1004 . 8423645.08 1005 . OS 

23678 . 1 1005 . 223738.97 1005 . 2323762 . 47 1005 . 11 23813.7 1005.1223872 . 53 1005 . 28 
23908.97 1005.423920 . 45 1005.5423934 . 72 1004 . 9423951 . 14 1004.4623976.71 1005 . 57 
23998 . 12 1003.624004.04 1002.9424049.64 1002.74 

Man ning's n values num= 3 
Sta n val Sta n val Sta n val 

13687 . 27 .04318481 . 36 . 04320931.14 . 025 

Bank Sta: Left Rig ht Lengths: Left channe l Rig ht coeff contr . Expan. 
19284 . 3420742.96 485 492 450 . 1 . 3 

Ineffective Flow nu m= 2 
Sta L Sta R El ev Permanent 

13687.27 17900 1000 F 
2140024049 . 64 1000 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 205 . 25 

INPUT 
Descri pt i on : 205 . 25 
Stat i on El evation Data num= 96 

Sta El ev Sta Elev Sta Elev Sta Elev St a Elev 
16580 . 4 994 16657 . 1 994 16708 . 3 993 . 9 16776 . 5 993.6 16819.1 994 . 5 
16845 . 8 992 . 8 16892 . 9 992 . 2 16971 . 6 992.3 17154 . 1 993 . 1 17172.8 993.1 
17289 . 2 992 . 5 17431. 5 991 . 8 17455.8 991. 6 17644 . 6 992 . 5 17718 . 9 992.3 
17808 . 9 991.8 17842 . 7 989 . 1 17907 . 9 989 . 9 17920 . 6 992.1 17926 . 4 990.6 
17933.2 992.4 17964 . 3 990.4 17989.2 990.3 17999 . 1 987 . 6 18061 989 . 2 
18108 . 7 990.1 18179 988.3 18216.3 987 18244.2 987 . 5 18311.6 987 . 2 
18329 . 2 987.8 18392.2 987 . 8 18457.1 988 . 6 18493 . 2 989 . 2 18509.7 988 . 5 
18583 . 8 989 18614.2 989. 1 18647.4 988 18708 . 8 987 . 6 18775.5 989.5 
18807 . 1 990 18886 . 3 989.2 18946.4 989 18990 . 4 988.1 19012.5 989 . 2 

19101 990.2 19156 . 3 989.9 19179 . 1 987.1 19186 . 7 985.4 19228.7 983 . 3 
19242.4 982 19306 . 5 983 . 4 19368.3 983 . 9 19442.9 983.5 19503 . 3 984.6 

19563 981.8 19581.1 985 . 9 19632 . 5 986 . 1 19671.9 987.3 19726.2 975.8 
19815 . 7 975.6 19878 . 1 976.2 19957 975 . 9 20042 975.5 20112 . 8 975.3 
20121.8 975.7 20160 . 5 973 . 8 20242 973.4 20260.5 974.6 20329 . 5 975 
20404 . 8 975 . 5 20471.4 978 . 3 20486.8 979 . 5 20522 . 9 977.9 20526 975 . 8 
20552 . 9 975 . 9 20584.6 974 . 1 20632 . 4 973 . 9 20697 975 . 7 20712 975.7 
20738 . 9 981.7 20741.5 980 . 7 20782.3 986.4 20848 . 1 987.4 20923.8 989.9 
21014 . 3 990 . 6 21121.3 991.6 21201.7 992 . 1 21283.6 992 . 1 21338.5 993 . 1 
21347.9 993 . 8 21358.2 992 . 2 21370 . 3 995.6 21409 . 5 995 . 7 21424 994 . 5 
21499.5 993 . 3 

Manning's n val ues num= 4 
Sta n val sta n val Sta n val Sta n val 

16580.4 .025 18108.7 .037 19671 . 9 .037 20782 . 3 .025 

Bank Sta: Left Right Le ngths : Left channe l Right Coeff Contr . Expan. 
19671.9 20782 . 3 505 506 485 . 1 . 3 

Ineffective Flow num= 2 
Sta L Sta R El ev Permanent 

16580 . 4 17950 995.7 F 
21347.9 21499 . 5 995.7 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 205.15 

INPUT 
Descri ption : 205 . 15 
Station El evation Data num= 96 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
18001.2 994 18008 . 5 992.8 18015 . 6 994.9 18038.3 990 . 9 18047.4 991.8 
18061.5 992 . 1 18077 . 6 991 . 6 18146 . 4 988.8 18170 . 1 988.9 18200 . 6 988 . 3 

18243 988 . 8 18269 . 7 988.5 18292 . 3 988 . 8 18341.7 989.8 18374.9 990.2 
18415 . 6 990.6 18438.3 991. 1 18547 . 3 991 18558 . 8 991.1 18618.4 991.8 
18625 . 4 991.9 18687 . 7 991.3 18696.2 991.3 18745.4 991.4 18794.1 991.1 

18810 991.2 18866.4 991 18894 . 1 991.2 18920 . 9 990 . 7 18973.2 990 . 3 
19018 . 9 989 . 8 19055 . 8 989 . 7 19109 . 2 989.4 19141.8 988 . 8 19181.8 988 . 8 
19228 . 5 988 . 7 19285 . 2 989 . 2 19335.5 988 . 1 19346 . 3 987 . 8 19386 . 8 986 . 1 

Page 74 



• Post-Project . rep 
19394.2 985 . 9 19440.1 984.4 19443.6 984.3 19490 983 . 7 19506 . 7 983 . 8 
19532 . 2 982.8 19587 . 2 983.3 19612.4 983 . 6 19619.1 984 .1 19660 . 7 983.9 
19705 .1 983.1 19747 . 1 983 . 7 19787.1 984 . 9 19805 . 2 976.8 19822 . 3 973 . 4 
19827.6 974 . 7 19829.5 974.2 19853 974.2 19880 . 4 973 . 6 19881.2 973 . 1 
19908 .4 980 19918.9 982 . 2 19934 984 . 3 19978 . 1 984.9 20006 . 4 984 . 1 
20054.3 983 . 8 20064.2 983 . 5 20106.6 982 20110 . 7 981 . 8 20166 . 7 979 
20196 . 8 978.1 20246 . 3 976.6 20250 .4 976.4 20298 . 9 975 . 4 20340.8 975 . 5 
20371.6 975 . 7 20436.2 974 20495 974.1 20608 . 2 975.2 20651 975 . 7 
20691 . 5 977 . 2 20705.2 979 . 5 20746.3 987.3 20793 . 1 987 . 9 20838 988.7 
20896 . 6 989.6 20910.7 990 .1 20968.3 990.3 20999 990.6 21039 . 8 990.8 

21107 991.7 21127.2 991.3 21170.3 994 . 1 21206.9 995 . 7 21258 . 6 996 . 3 
21293 996.4 

Manning's n values num= 4 
sta n val sta n val Sta n val sta n val 

18001 . 2 .025 18146.4 .037 19787.1 . 037 20746.3 .025 

Bank sta: Left Right Lengths: Left channel Right coeff Contr . Expan . 
19787.1 20746.3 495 495 . 39 495 . 1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Pe rmanent 

18001 . 2 18061.5 995 F 
21293 21293 996 . 4 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 205.06 

INPUT 
Description: 205.06 
Station Elevation Data num= 129 

sta El ev Sta Elev sta Elev sta El ev Sta Elev 
17971 990 . 9 18065.3 988 . 6 18104.6 990 . 4 18115 . 6 988 . 2 18128.9 991.2 

18143 .2 991 . 5 18167.1 990 . 4 18222 . 4 988.9 18239 988.9 18268 988.1 
18295.2 989 18314.3 988.5 18358.9 987 . 5 18410.5 986.7 18435.8 988.1 
18478 .4 994 . 2 18515 994 18541.2 993 . 6 18567.7 993 18668.2 993.4 • 18694 . 6 996.3 18716 . 8 994.1 18733 990 . 9 18773.1 991.2 18799 993.8 

18844 996.4 18879.8 994 18912 . 8 991.3 18929 . 6 990 . 6 18948.8 990 . 9 
18974 . 6 992.4 18989 991.8 18996.9 990.8 19026 . 5 996.8 19033.3 997.5 
19038.3 998. 5 19071.8 995.8 19078.5 994 . 1 19097 . 2 986 . 1 19133.8 987 
19136 .4 990.2 19142 . 8 992.6 19151.6 994 . 3 19202.7 994 . 1 19217.4 994.9 
19226 . 3 988.3 19230 . 3 986 . 5 19252.3 985.8 19287 . 1 985 . 9 19329 . 2 986.2 
19380.3 987.3 19388 . 1 987 . 3 19434 . 5 987 . 8 19445.1 987.8 19500.6 988.4 
19538 . 9 988.7 19598.7 988 . 7 19648 . 7 990 19669.4 989.9 19722.7 988.3 
19771 . 5 986.5 19803.6 986 . 4 19827 . 5 985.6 19841.3 984.7 19887 983.6 
19904 . 2 973.1 19931.3 971. 2 19981. 6 971.1 19982.8 971.1 20027.4 970.5 
20053 . 2 971.3 20073.5 976 . 1 20120 . 4 976.2 20137.3 976.4 20147 . 5 981 
20155.4 983 . 6 20196 987.3 20208 . 9 986 . 1 20221.7 985 . 3 20253 . 8 981 
20275.4 981 20301. 5 975 . 4 20306.9 975.1 20315 . 2 975.1 20365 974.5 
20425 . 5 974.6 20470 . 1 974.5 20497.9 974 . 4 20563.5 973 . 5 20601.9 973.2 
20671 . 9 974 20850 . 2 976 20856 . 8 977.9 20880 . 3 977 . 7 20892 . 4 984 . 3 
20905.3 990 . 8 20927.2 991. 2 20971. 3 992 21020.6 993 21062.7 993.2 
21101 . 6 993.3 21146 993 . 7 21204 . 6 993.9 21256 . 1 994 . 5 21300 . 3 994.8 
21336.3 994 . 9 21378.2 995 21414 . 7 995.2 21457.8 995.2 21484.8 995.4 
21512.4 994.7 21514 . 5 995.9 21516.2 996 . 3 21518 . 9 995 . 5 21525.9 994.3 
21532 .1 994 . 6 21537.4 995.2 21546 995 21560 . 5 995.3 21575 995 
21602 . 5 996.4 21628.8 996.3 21672 . 8 996.3 21709 . 9 996.5 21754 . 4 996 . 4 
21826.9 996.1 21895 . 5 996 . 5 21951.4 996 . 6 21997 . 9 996.4 

Man ning's n val ues num= 4 
sta n val Sta n val Sta n val sta n val 

17971 .037 19026 . 5 .037 19669 . 4 .037 20905 . 3 .025 

Bank Sta: Left Right Lengths: Left channel Right coeff contr. Expan. 
19669 . 4 20905 . 3 505 505 530 .1 .3 

Ineffect i ve Fl ow num= 2 
Sta L Sta R Elev Permanent 
17971 18080 998 . 5 F 

21997 . 9 21997.9 998 . 5 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS : 204 . 97 

• INPUT 
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Post-Project. rep 
Description: 204.97 

Left Channel Bank Station 
Station Elevation Data 

Sta 
16000 

16597.7 
17169.3 
17483 . 4 
17924 . 8 
18008.6 
18216.4 
18523.7 
18697.7 
18888.3 
19093.5 
19418 . 6 
19945.9 
20225.8 

20568 
20999 . 4 
21265.2 

21496 

Elev Sta 
993.3 16025 . 7 
992.1 16613.7 
991.7 17232 . 9 
990.2 17700 . 5 
989.2 17933.3 
988.7 18105.1 
989.2 18243 . 6 
988.6 18573 . 9 
984.318729.6 
985.4 18917 
986 . 8 19152.6 

978 19438.3 
981 . 9 20008.7 
978 . 1 20300.7 
974 . 8 20659.1 
990.2 21056.8 

993 21340. 5 
993 . 1 

Manning's n values 
Sta n val sta 

16000 .025 18301.9 

Interpolated 
num= 86 

Elev Sta 
992.1 16060.7 

992 16818.7 
991.8 17259 . 7 
989.9 17786 . 2 
990.5 17979 . 7 
987.6 18137.2 
989.2 18301.9 

986 18643 
988 . 3 18807.2 
987.8 18955.4 
983 . 5 19285.8 
978.8 19545 
980.8 20068.2 

979 20367.2 
973.3 20662.9 
990 . 8 21126.2 

993 21356 . 1 

num= 4 
n val Sta 

.037 19046.8 

Elev Sta 
991.7 16273.1 

992 16912.8 
989 17316 . 4 

989.2 17832.4 
992.1 17985.3 
986 . 9 18189 . 2 

989 18377 . 5 
986 . 6 18672 
987.9 18833 
987.9 18987 . 3 
983.8 19317.6 

978.843 19934 . 7 
980.2 20091.8 
979.3 20442.3 
973.3 20925 . 5 
991.7 21187 

993 21427.5 

n val Sta 
. 037 20961.3 

Bank Sta: Left Right Lengths: Left Channel Right 
19545 20961 . 3 510 503 550 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
16000 18200 993.4 F 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 204.87 

RS: 204.87 

Right channel Bank Station Interpolated 
Station Elevation Data num= 97 

Sta Elev sta Elev Sta 
17067.4 991.5 17111.3 991.5 17255 
17315.9 991 17328 . 2 990.9 17345.3 
17594.7 988.5 17781 . 4 988.6 17822.3 
18108 . 5 987 . 1 18221.3 987.3 18261.7 
18296.9 986 . 8 18325.5 986 . 8 18352.2 

18553 984 . 4 18559.8 986 . 3 18565.9 
18645.9 981 . 4 18657.3 984 18678.8 
18855.2 985.7 18859.7 984.6 18874.5 

18960 980.8 18970.7 982 . 4 19015.9 
19234 . 9 985 19264.2 982 . 7 19275 . 4 
19462.8 981 19532.8 979 19555.4 
19588.4 976.2 19598.7 976.3 19623.4 
19714.7 981 19730 . 8 981 19759.9 
19854.5 975.9 19859.5 975.9 19861.3 
19903.3 969.9 19909.9 970 19919 . 2 
20059.2 975.3 20126.4 976 . 2 20213.9 
20377.2 977.3 20393.3 977.5 20505 . 4 
20624.2 974 . 6 20654 . 3 973.2 20826.7 

20954.34991.1405 20961.2 994.2 20981 . 5 
21137.3 991.2 21197.6 991.4 

Manning's n values 
sta n val sta 

num= 4 
n val Sta 

17067.4 .025 18221 . 3 .037 19462.8 

Elev Sta 
990 . 6 17291.2 
988 . 6 17426 . 3 
988.5 17925 . 1 
986 . 3 18269 . 2 
985 . 5 18429 . 1 
988.9 18578 . 6 
986.2 18730 
986.6 18920 . 1 
985.9 19104.6 
983.5 19297.4 
979.1 19566 
978.5 19628 
975.9 19765 
977. 3 19877.6 
968.1 20001 
975.3 20298.1 
975.8 20559.1 
974 . 3 20919.3 
994.3 21037 . 9 

n val Sta 
. 037 20961.2 

Bank sta: Left Right 
19462 . 820954 . 34 

Lengths: Left Channel Right 
505 

Ineffective Flow num= 
Sta L Sta R Elev 

17067.4 18300 994.3 
20961.2 21197.6 994.3 

CROSS SECTION 

2 
Permanent 

F 
F 

495 499 
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Elev Sta 
992.3 16303.1 
992. 3 17061.4 
990.2 17470.6 

989 17894 . 5 
991.5 17994.8 
987 . 8 18201.2 
989.6 18462.9 
985.8 18672.9 

984 18865 . 3 
984.9 19046.8 
981. 5 19332 . 9 

979 19938.2 
979.6 20151.8 
978 . 7 20509.6 
975 . 4 20961. 3 
992.8 21200.2 
993.4 21492 . 8 

n val 
. 025 

coeff Contr . 
.1 

Elev 
991.6 

988 
988.2 
986.9 
985.3 
987.7 
987 . 6 
984.6 
986 . 7 

981 
978 . 5 
979 . 5 
976 . 4 
980.8 
968.1 
974.9 
974.3 
974 . 9 
989.4 

n val 
. 025 

Sta 
17298.2 
17520 . 6 

18001 
18279.6 
18501 . 3 
18604.1 
18832.5 
18942.9 
19209.9 
19382.3 
19579.4 
19642 . 3 
19772.7 

19890 
20022 . 9 

20351 
20612 

20939.9 
21047 

coeff contr. 
.1 

Elev 
992.4 
992.3 
990.2 
988.9 
988.7 
986 . 8 
990.2 
984.9 
987.3 
987.1 
979.1 
981.1 
979.3 
977.2 
988.6 
992.9 
993.1 

Expan. 
. 3 

Elev 
992.1 
988.2 
987.2 
985.4 
985.6 
983.9 
987.5 
980 . 4 
985 . 7 
981.4 
978.5 

981 
975.9 
975.9 
968.1 
974.8 
976.5 
984.7 
990.3 

Expan . 
. 3 



• 

Post-Project. rep 

RIVER : 1 
REACH : 1 

INPUT 
Description: 204. 78 

RS : 204.78 

Right channel Bank Station Interpolat ed 
Station Elevation Data num= 87 

Sta Elev Sta Elev Sta Elev Sta 
16026 . 1 987 . 6 16094.8 987.3 16113.5 986 . 9 16143.6 
16176.4 990.8 16200.6 988 . 8 162 31 . 8 988 . 4 163 38 . 9 
16579.2 988.9 16686 989.1 16786 . 7 989.1 16866 . 8 
17192 . 6 989. 3 17283 . 5 988 17369.3 988 17407 . 5 
17479.3 987 17521.2 986 . 9 17670.9 988 17754 . 2 
17952.6 987 . 1 18028 . 5 987 18174.7 986.5 18221.6 
183 50 . 4 984 . 9 18361 . 8 983 18373.6 985.9 18402.3 
18427.5 987.2 18487 . 5 986 . 4 18504 984 . 4 18585.3 
18667 . 6 983 . 9 18753.3 984.6 187 56.1 984 . 9 18767.8 
19173 . 1 979 . 8 19219.1 979.8 19295 . 8 97 7 . 2 19323 . 7 
19356 . 4 981 19398.6 983 19409 . 2 982 . 4 19419 . 8 
19432.3 975.9 19489 . 4 975 . 9 195 61 . 1 974.8 19621. 6 
19667 . 7 970.8 19677.1 967.6 19767.4 968.8 19768 
19986 . 5 968 20033 . 8 975.7 20056 . 9 977.8 20073 .7 
20170 . 8 975 . 3 20229 . 5 975 20246.7 975 20324 .8 

20452 975 . 9 20510.9 973 20530.9 973 . 1 20662.3 
20782 . 6 974 . 9 20801 . 8 975.120832 . 33990 . 9976 20840 . 4 
20921.2 988.9 20982 . 7 988 .3 

Manning's n values 
sta n val Sta 

16026.1 .025 18427 . 5 

Bank Sta: Left Right 
19398 . 620832.33 

Ineffective Flow num= 
Sta L Sta R Elev 

16026.1 18400 995.2 
20840.4 20982.7 995 . 2 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
De s cription: 204.68 

num= 4 
n val Sta n val Sta 

.037 19398.6 . 037 20840.4 

Lengths: Left Channel Right 
550 

2 
Permanent 

F 
F 

RS: 204.68 

505 515 

Right Channel Bank Station In t erpolated 
Station Elevation Data num= 97 

Sta Elev Sta Elev Sta Elev Sta 
17501.1 986.1 17554 . 2 985 . 7 17607 . 9 985 . 5 17645 . 5 
17668 . 8 987.1 17674 . 9 990 . 2 17682.2 987.8 17691 
17748 . 2 986 . 3 17778 988 . 7 17792 . 2 990.8 17806.1 
17839 . 5 987.8 17848.5 986 . 9 17867.4 986.8 17881.2 
18016 . 4 985.9 18087.9 985.4 18189.8 985 18231 . 2 
18354 . 5 984 . 6 18412 . 6 984.3 18437 .1 982 . 9 18472 . 2 
18518.9 981.6 18530 . 8 984.6 18531.9 985 .1 18550.1 
18621 . 4 983 . 6 18662.6 982.9 18685.1 983 18736 . 6 
18849.4 980.3 18886. 2 980.2 18950.6 980 19029 . 6 
19071.2 980.7 19099.7 980.9 19114 981 . 6 19143.3 
19249.9 983.3 19284 . 9 981 . 9 19308 . 1 982.1 19314 . 7 
19357 . 4 981 19361.7 979.6 19368.2 980.1 19394 . 4 
19415 .9 975.9 19458.6 973 . 3 19479 . 3 973.1 19513 .5 
19621.8 972 . 2 19668.2 973.2 19691.4 975 . 5 19719 
19779.1 971.8 19814 .3 971 . 4 19869.4 971.6 19901 
19942.8 973 . 9 20011.2 975.3 20053.7 976 . 3 20121.8 
20206 . 4 975 . 5 20256.1 973.7 20273 . 3 974 . 7 20295 
20369.6 973.3 20516.3 974 . 120548.61990.5028 20548 . 8 

20647 987.5 20715 . 7 987.8 20786 . 9 988 20814 
20904.2 988.1 20971 988.4 

Manning 's n values 
Sta n val Sta 

17501 . 1 . 025 18472 . 2 

Bank sta : Left Right 

num= 5 
n val Sta n val Sta 

. 037 19321.8 . 037 20548 . 8 

Lengths: Left Channel Rig ht 
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Elev sta 
989 . 2 16147 . 7 
988 . 8 16416 . 1 
989.3 17093 . 1 
989 . 7 17420 . 2 
987 . 8 17912 . 8 
986.3 18279 . 6 
985 . 9 18413 . 2 
983 . 7 18598.2 
981.3 18836 .7 
977 . 5 19337 . 5 
979 . 2 19429 . 6 

973 19660 . 7 
968.8 19935.5 
975 . 3 20160 . 4 
974 .9 20340 
973 . 7 20706.1 
995.2 20866 . 6 

n val 
.025 

coeff contr. 
.1 

Elev Sta 
987.6 17657 
985.7 17742.4 
988 . 7 17807.3 
986.2 17970 . 4 
984.8 18295.5 

984 18491.1 
982.9 18601.2 
981.7 18767 . 6 
979 . 9 19057 . 5 
981 .3 19197.1 
984.6 19321.8 
978.2 19398.6 
971.9 19564.9 
976.9 19734 . 6 
972. 5 19927. 9 
976 . 1 20137.2 

973 20348.3 
990.6 20582.8 

988 20872.4 

n val sta 
.037 20582.8 

coeff contr. 

Elev 
990 .2 
988.9 
989 . 3 

988 
987.4 
986 . 1 
983 . 6 
984 . 9 

981 
981 

977 . 4 
972.1 

968 
975 
975 

973 . 8 
994 . 5 

Ex pan . 
. 3 

Elev 
986.8 
986 . 2 
988 . 9 
985 . 8 
984.9 
983 . 4 
983.1 
980.4 

983 
981.7 

985 
975 . 9 
971 . 9 
976.2 
972.8 
975 . 6 
973 . 2 
991.5 
988 . 2 

n val 
. 025 

Ex pan. 



19321.820548.61 
Ineffective Flow num= 

Sta L Sta R Elev 
17501.1 18455 991 . 5 
20582.8 20971 991.5 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 204 . 61 
Station Elevation Data 

Sta Elev Sta 
14501.4 987 . 8 14573.3 
14862.5 988 15060 
15 354 . 3 989.1 15407.2 
15973.3 987.8 16138.5 
16502 . 7 987 16642.3 
17201.6 986.5 17292.3 
17544 . 8 987 17555 . 9 

17907 986.4 17945 . 4 
18300.1 984 . 4 18402.9 
18563 . 6 983.3 18578 . 3 
18687.3 985 . 4 18775 . 1 
19090.8 980 . 1 19180 . 1 
19471.3 983 . 1 19479 . 7 

19781 972. 7 19928. 9 
20188 . 3 973 20275 . 9 
20482 . 9 988.5 20507 
20944.2 987.1 21033 . 3 
21362 . 3 986 . 7 21489.6 
21835.5 987 . 5 21887 . 1 
21963.1 990 . 8 

Manning's n values 
Sta n val Sta 

14501.4 .025 18498 . 9 

sank Sta : Left Right 
19471.3 20482 . 9 

Ineffective Flow num= 
Sta L Sta R Elev 

14501 . 4 18570 990.8 
20482 . 9 21963.1 990.8 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204.53 
Station Elevation Data 

Sta 
17504.9 
17634.6 
17740 .1 
18011 . 9 
18283.5 

18647 
18815 . 9 
19073 . 9 

19293 
19520.6 
19729.3 
19979 . 8 
20443.5 
20629.6 
21022.1 
21337.7 
21626 . 7 
21817 . 6 
21887 . 9 

22011 

El ev Sta 
987.8 17516.3 
987.5 17637.7 

1006 . 3 17784.7 
987 . 2 18027.9 
984.5 18320.2 
982.6 18678.7 
983.6 18827 . 1 
982.8 19175.3 

975 19359.2 
973 19547.6 

972.9 19787.3 
973 . 4 19994 . 9 
974.5 20465 . 7 
984.7 20701.1 
985 . 1 21052.3 
986 . 1 21351.7 
986 .2 21653 . 6 
987 . 6 21875.1 
987.2 21894.1 
990.1 

Pos t - Project . rep 
325 

2 
Permanent 

F 
F 

RS : 204 . 61 

num= 96 
Elev Sta 
990 14582 .2 

988 .1 15169 
987.7 15581 
987.8 16253 
986.6 16753.7 
986.1 17385 
984.9 17607.1 
985 . 9 18071 . 1 
984 . 9 18466.2 

983 18591.3 
988 . 2 18821.3 
979 . 7 19288 
979.4 19500 .4 
973 .4 20022 
973.4 20374.8 
986 . 5 20620 . 9 
987 . 2 21060.5 

987 21584.7 
988.6 21890 .1 

num= 4 
n val sta 

.037 19471.3 

407 570 

Elev Sta 
987 . 6 14618 . 2 
988.1 15293.6 
987.7 15683 .1 
987 . 3 16305 . 2 
986.8 16913.6 
986 . 2 17492 . 5 
987 . 6 17733.4 
985.8 18171.7 
984 . 6 18493.6 
980 . 7 18665.2 
988 . 9 18834 . 2 
980.1 19386 . 4 
973 . 3 19642 . 8 
973.4 20085 . 3 
973 . 9 20426 . 1 
986.8 20726 . 9 
987 . 3 21176 . 6 
987.7 21599 . 3 
987.2 21897 . 8 

n val sta 
. 037 20482.9 

Lengths: Left Channel Right 
545 395 449 

2 
Pe rmanent 

F 
F 

RS: 204 . 53 

num= 96 
Elev Sta 

987.9 17522.8 
988.1 17645.9 

1004 . 7 17850.8 
986.1 18091.1 
984.4 18443 
980 .4 18706.4 
980.6 18916.2 
983.2 19185.4 
979 . 5 19386 
973 . 9 19571.2 

973 19805 . 5 
973 . 6 20150 .7 
985.2 20495 . 9 
984 . 8 20780.4 

985 21118.4 
986 . 3 21381.4 
986 . 5 21678.1 
987 . 3 21880.1 
988 .4 21914 . 7 

Elev sta 
987 . 1 17597 
986 . 3 17657.9 

1006 . 5 17875 . 5 
986 . 1 18155.5 
984 . 3 18501.9 
982 . 9 18747 
981.2 18927.3 
983 . 5 19240.3 

976 19409.2 
975 . 5 19585.1 
973 . 5 19860.6 

974 20174.8 
987.1 20550 . 8 

985 20872 . 2 
984 . 9 21183 . 9 
984 . 7 21472.3 
985 . 5 21716.4 
988 . 5 21884 . 2 
989.1 21935 .1 
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.1 

Elev Sta 
988 . 2 14777 . 3 
988 .1 15349 . 5 
987 . 7 15895 . 1 
988 . 9 16356 . 5 
986 . 7 17015.2 
986 . 6 17525.7 

988 17760.1 
984.9 18250 . 5 
983 . 5 18498.9 
981 . 8 18677 . 5 
979 . 9 18973.9 
980.8 19428.1 
973.3 19760.9 
975 . 2 20097 . 7 
974.2 20456 . 1 

987 20849 . 8 
986.9 21261.7 
987.7 21697 . 6 
989.2 21930 . 6 

n val 
.025 

coeff contr . 
. 1 

Elev sta 
987 . 9 17615 . 7 

988 17704.2 
988.5 17970 . 4 
985 .2 18204.4 
983 . 9 18579.8 
982.6 18757 

982 19007.2 
981 19276 

976 . 4 19468 . 7 
972 . 9 19610 . 7 
976.1 19930.7 

974 20434.3 
986 . 4 20566 

985 20943 
984.8 21260.2 
984 . 9 21564.8 
985 . 3 21781 
988.1 21885 
988 . 6 21999 . 2 

. 3 

Elev 
988.3 

988 
987.7 
986 . 6 
986 . 4 

986 
988 . 2 
986 . 1 
981.8 
983.2 
980.4 
982. 7 
972 . 7 
972 . 6 
987.8 
987.1 
986.8 
987.5 
990 . 8 

Expan . 
. 3 

Elev 
987.3 
989 . 7 
986.9 
984.7 
983 . 6 
983.3 
982 . 5 
975.9 
973.1 
972.7 
975 . 8 
974.4 
984 . 8 
985.1 

985 
985 . 3 
984.7 
988.9 
989.8 



• 

Manning's n values num= 5 
sta n val sta n val sta 

17504.9 .025 18647 .037 19185.4 

Post - Project . rep 

n val sta n val 
.037 20495.9 .037 

Sta 
20566 

Bank Sta: Left Right 
19185.4 20495.9 

Lengths: Left channel Right 
525 

coeff contr . 
.1 570 552 

Ineffective Flow num= 
Sta L Sta R Elev 

17504.9 18730 1000 
20495.9 22011 1000 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Descripti on: 204 . 42 

2 
Permanent 

F 
F 

RS : 204 . 42 

Right channel Bank Station Interpol ated 
Station El evation Data num= 90 

Sta Elev Sta Elev Sta 
17576 985.4 17608.5 985.2 17708 

17853.5 986.1 17871.5 986.6 17926.9 
18149 . 3 988 . 2 18169.7 988.1 18191.3 
18240 . 3 993 . 2 18241.4 992 . 8 18249 . 3 
18308.3 987.7 18322 . 1 985 . 5 18347.4 
18560 . 8 983 . 8 18635.1 982.4 18650.1 
18733.2 982 . 4 18795 . 2 981.7 18839.1 
18955.6 982 . 5 18998.6 983.3 19025 .4 
19052 . 9 980 . 4 19095 . 4 981.9 19166 .1 
19341 . 8 981.8 19381.9 981 . 6 19437 
19543 . 1 978 . 9 19552.9 979.1 19561.9 
19616.5 980.7 19649 . 2 979.5 19653 
19781.3 972.6 19794 . 7 975 . 8 19805 .4 

19930 972.8 19954.4 972.4 19966 . 8 
20057.7 972 . 3 20101.5 973 20150 . 5 
20322.7 972 . 1 20397 . 5 972.3 20434 . 6 
20548 . 4 973.9 20577 . 1 973 . 9 20609 . 6 

20682.09987.6656 20689.7 990.8 20701 . 7 

Manning ' s n values num= 5 
Sta n val Sta n val Sta 

17576 .025 18839 .1 .037 19025 .4 

Elev Sta 
984 . 7 17783.2 

986 17956. 8 
988 . 5 18226.7 

987 18255.2 
985.3 18488 . 4 

983 18667 . 7 
981.2 18874.1 
984.6 19040 . 4 
982 . 1 19255 . 9 
981.1 19475.3 
978 . 3 19576.9 
978.6 19672 . 9 
972.9 19824 . 4 
973.5 19992 

972 20162 .2 
971.9 20454 . 2 
973.2 20616 . 9 
992 . 2 20714.4 

n val sta 
.037 20689.7 

Bank Sta : Left Right 
19025.420682.09 

Lengths: Left Channel Right 
500 

Ineffective Fl ow num= 
Sta L Sta R Elev 
17576 18874.1 993.2 

20689 . 7 20967 993.2 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 204 . 34 

2 
Permanent 

F 
F 

RS : 204.34 

430 453 

Left and Right channel Bank Stations Interpol ated 
Station Elevation Data num= 74 

sta El ev Sta Elev Sta Elev Sta 
18066 . 2 985 . 2 18081.3 985 18158 .1 983.7 18200 
18228 .2 983 . 4 18283 . 2 983 . 4 18339 .1 987.8 18395 . 4 
18514.4 986.2 18516 986 . 7 18586.8 985 . 6 18638 . 2 
18721.9 979 . 9 18774.5 984.6 18806 . 4 982.8 18806 . 6 
18888.3 975 . 4 18906.9 980.7 18919 .1 979.8 18932.5 

Elev Sta 
985 . 9 17832 .4 
985.7 18023.8 
987.2 18239 
986 . 8 18279 . 8 
983 . 7 18517.8 

983 18723 . 8 
983.2 18899.1 
981.3 19045 

982 19280.2 
981 19500 . 2 

979.5 19599.7 
972 . 5 19732 
972.6 19905 . 9 
972.4 20006.4 
972 .1 20303 . 9 
972.5 20468 . 3 
972.5 20646 
988.5 20967 

n val sta 
. 037 20701.7 

coeff contr. 
.1 

El ev Sta 
983.2 18226 
986.8 18498.7 
981. 3 18678. 3 
981 . 1 18864 . 9 
981.8 18936 . 3 

18988 . 6 982.9 19004.9 982.1 19086 . 4 981.7 19100981 . 6723 19184 . 5 
19245.5 981 19310 . 8 980 . 7 19329 . 3 980 . 7 19389 . 4 980 . 3 19453 . 4 
19487.9 979 . 5 19552 979 . 2 19615.6 978.7 19689 .1 978.5 19736 . 5 
19757 .1 988.9 19782 . 1 971 . 2 19783 . 9 970 . 6 19819.5 969 . 3 19835 . 1 

19891 971 19954 . 9 970.8 20009.4 971.2 20054 . 1 972. 9 20100 . 5 
20107.5 972.7 20175 . 2 972 . 5 20253 971.7 20324 . 6 971.9 20395 . 6 
20465.2 971.4 20539 . 7 971 . 3 20603 . 2 971. 5 20661.9 971.9 20671.8 
20743 . 2 970 . 2 20773.2 970 20795 . 3 976 . 920816.23986 . 0935 20827 . 4 
20878.6 990 . 5 20887 . 2 987 22239.1 987 . 1 22248.4 987.2 22254.3 
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n val 
. 025 

Expan. 
. 3 

Elev 
987.2 
985.6 
992 . 9 
990.2 

983 
982 . 5 
981.9 
980 . 6 

982 
980 . 6 
980.5 
972.5 
971.4 
972. 1 
972.1 
973.3 
972 . 8 
988 . 5 

n val 
.025 

Expan. 
. 3 

Elev 
984 

986 . 6 
981 

982 . 2 
983.3 
981.5 
979 . 8 
978.7 
971.8 
97 3. 1 
971.7 

972 
991 

988.2 



22259.5 985.8 22266.1 

Manning's n values 
sta n val Sta 

18066.2 .025 18774.5 

Bank Sta: Left Right 
1910020816.23 

Ineffective Flow num= 
Sta L Sta R Elev 

18066 . 2 19100 991 
20827 . 4 22317 . 8 991 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204.25 

987. 7 22287.1 

num= 4 
n val Sta 

.037 20827.4 

Post-Project. rep 
988.3 22317.8 988 

n val sta 
. 037 20878 . 6 

n val 
.025 

Lengths: Left Channel Right 
480 

coeff contr. 
.1 

2 
Permanent 

F 
F 

RS: 204 . 25 

495 488 

Left and Right channel 
Station Elevation Data 

Bank stations Interpolated 

Sta Elev Sta 
13993 .51 986.914130.56 

15050 .6 988 . 115090.94 
15128.77 988.115132.01 
15173.36 986 .215690.75 
15907.38 988 . 115919.42 

16049 986.116175 . 22 
16486.56 987.416495.93 
16535.99 985.816542.09 
16687 . 99 984.816810 . 65 
16922 . 74 984 . 6 16941 . 4 
17048.94 986.617091.64 
17398.31 984.317414.87 
17721 . 19 984.217812 . 48 
17880 . 92 98517892.56 

17988.7 986.718005.49 
18158 . 97 986.818174.45 
18300.85 986.118323.52 
18490 . 27 985.5 18520.4 
18633.73 984.818652.28 
18719.46 976.218724 . 94 
18812.39 98218851 . 86 
18958 .37 980.818990.64 
19061.47 981.919088.33 
19134 . 63 980.819139 . 73 
19263 .33 980. 219297.08 
19438.75 979.41 19458.3 
19542.19 978.7319623.64 
19703.53 975.7119717.53 
20035.47 970.8820227.56 
20309.92 971.7420357 . 54 
20526.05 969.29 20588.3 
20680.85 971 . 2420705.02 
20818.53981 . 025320830 . 46 
21004.86 987.3921018.73 
21157 .66 981 . 421178.54 
21290.06 979 . 4521361.92 
21481.84 981.612 1499 .03 
21862.63 982.921876.61 
22083.67 984.1722130.05 
22339.34 986.3522389.33 
22486.29 987.5222500.35 

Manning's n values 
Sta n val sta 

13993.51 .03518812.39 

Bank Sta: Left Right 
1930020818 .53 

Ineffective Flow num= 
Sta L Sta R Elev 

13993.51 19300 990 
20922.222500.35 990 

CROSS SECTION 

num= 202 
Elev Sta 

987 . 4114486.44 
987.5715102.07 
987 . 97 15140 
986 . 1815878.25 
987.92 15924.1 
986.0216450 . 56 
987.116504 . 19 

985.62 16555 
985.2916823.94 
984.2616960.75 
985.2817177.92 
984.49 17522.6 
984.25 17851.5 
984.3517898.26 
986.89 18050.6 

987.118185.88 
985.5518372.65 
985.1518569.61 
984.25 18660 . 4 

975.718730 . 59 
982.6718856.84 
980.15 19005.3 
981.0319097.24 
980.7919178.34 
979.95 19300 

979.519506.35 
978.619631.41 
970 . 2 19739 
972.420273.64 
969 .8 20436.7 
969. 720612. 99 
971 . 520710.67 

982.09 20922 . 2 
981.0821052.72 
981. 5221210 . 73 
980.42 21408.6 
981. 7121649.19 
982.9521939.71 
984.4322172.04 
985.4622416.26 
987.24 

num= 3 
n val Sta 

. 03221290.06 

Elev sta 
987.43 14755 . 8 
987.5715109.44 
988.4715148.98 
985.1815889 . 67 
987.4715931.02 
986.1616463.91 
987.7916511 . 66 
985 . 5516564.89 
985.32 16873.9 
984.6616990 . 05 

98517208.14 
984.3917556 . 82 
984.8117861.89 
983.9217932.23 
987.5718083.28 
987.1218240 . 34 
985.1418410.49 

985.8 18587.9 
983.8518672.96 
976.2818765.73 
982.0218876.79 

981. 3 19038 
980.6119117.27 
980.9919189.92 

979.93619332.52 
978.719519.13 
978.619649.23 
971.319747.27 

972. 3620297. 51 
969.4420448.29 
970 . 1420643 . 57 
971.3720740.01 

989.620964.06 
981.121087.73 
981.221262.99 
981.221446. 51 
981.921681. 55 
983 . 421983.01 
984.422225.83 
985.922438.79 

n val 
.025 

Length s: Left channel Right 
500 

2 
Permanent 

F 
F 

510 508 
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Elev Sta 
987 . 0314937 . 72 
988 . 6415116.98 
986.9315153.86 
986.2815904.51 
985.8315970.22 
986. 2916480 . 31 

987.916518 . 49 
984.2816584.86 
984.7316893.09 
984 . 3317020 . 18 

985.117249.69 
984.2117600 .03 
984.59 17867.1 
986.4917944.09 
987.6218106.23 
986 . 9218277. OS 
985.0818449 . 87 
985.7618609 . 93 
983.4118703.66 
981 .3818788.83 
980.9318917 . 58 
982.5519054 . 34 
982.08 19126.5 
980.9119237.27 
979.7819361.32 
978 .8 519527 . 66 
978 . 6319696.73 
974. 51 19771.1 
972 .19 20307.7 
969.4520499.51 
971.0820655.61 
974 . 1420776 . 89 
989.9520995.89 
980.7921108.33 
982.6321279.42 

981.421456.08 
982.0721787.28 
983.3822043.39 
984.5822265.02 
986.0322474.98 

coeff contr. 
.1 

Expan. 
. 3 

Elev 
987.04 
989.38 
985.73 
988.05 
986.25 
987.87 
987 . 78 
984 .2 6 
984.53 
984.79 
984.95 
984 . 35 
984 . 93 
986 . 98 
986.76 
986.27 
985 .08 

985.4 
978.51 
981.86 
980.72 
981.71 
981.33 
980 .78 
979 . 52 
978 . 72 
978.82 
974 . 27 
971 . 98 
969.22 
971. 37 
977.31 
990 . 41 
980.92 
982. 45 
981. 58 
982 . 66 
983 . 78 
984.87 
986.32 

Expan. 
.3 



• 

Post-Project. rep 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204.15 

RS: 204.15 

Left and Right channel Bank Stations Interpolated 
station Elevation Data num= 80 

Sta Elev sta Elev Sta 
16507.2 984.4 16600 985 16650.2 
16708.7 983 . 2 16800 . 2 983 . 6 16895 . 3 
17141.8 982.4 17289 . 1 982.7 17397 
17609.8 983.3 17719 . 7 983.5 17833.6 
18081 . 2 983.6 18087 981.9 18093 . 6 
18214 . 6 985.6 18280 . 4 986.6 18357 . 2 
18725.8 984.7 18824 . 1 985.3 18862 . 3 
18955.1 980 19045.1 979.6 19065.5 
19192.6 971.7 19200 971.7 19310.3 
19486.8 971.6 19501.3 966.1 19595 

19681 970.2 19769 . 8 971.6 19860 . 6 
20066.1 967 . 9 20074 . 7 967.9 20209 . 5 
20540.9 966 . 7 20554.5 966.5 20580.4 
20790.2 968.9 20795.8 969.9 20814.5 
20986.5 968.321033.38981 . 5872 21042.6 
22652.4 985.2 22684 . 9 986.3 22693 

Manning's n values 
sta n val Sta 

num= 4 
n val Sta 

16507.2 .035 18824.1 . 032 21131.4 

Elev Sta 
986.1 16657 . 8 
983.8 16963.7 
983.7 17427 . 8 

983 17949.9 
985.1 18094.5 
984.7 18446.1 
983.1 18888.3 
979.9 19074.1 
971.7 19331.3 

966 19644 . 2 
972.7 19968 . 4 

968 20337.2 
968.8 20679.7 
969 . 5 20911.6 
984.2 21131.4 
983.9 22700.1 

n val Sta 
.025 21379.2 

Bank Sta : Left Right Lengths: Left Channel Right 
1920021033 . 38 510 509 510 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

16507.2 19200 986.6 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204 . 05 

RS: 204.05 

Left and Right channel 
station Elevation Data 

Bank Stations Interpolated 

sta Elev Sta 
18304.1 982.1 18322.9 

18523 980.8 18527.4 
18649 . 8 986.5 18710 . 4 
18903.8 986.2 18952 
19020.9 971.4 19097 . 5 
19315.1 973.1 19401.3 
19570.9 965.6 19644 . 7 
19860.9 975.2 19946.2 
20200.7 974.3 20222 . 7 
20354.5 969.2 20434 . 3 
20618.5 968.7 20679 . 5 
20828.1 965.9 20914.2 
21045.1 967 21067.8 
22668.7 984.2 22676.7 

22843 983.5 22852.2 

Manning's n values 
Sta n val Sta 

18304.1 . 05 18552.5 

num= 73 
Elev sta Elev Sta 

981.3 18412.7 981.2 18490.1 
981 . 7 18530 . 5 980.8 18552.5 
987.1 18782.2 985.8 18858.9 
984.518962.59 980.697 18970.1 
973.6 19099.9 973.6 19168.9 
974 . 1 19432.4 974.2 19453 
967.7 19662 968.9 19741.3 
976.1 20026.3 975.5 20061.6 
972.5 20272.6 972 . 8 20286.9 
970.9 20491.6 971.4 20536 

965 20701.3 965.4 20715.6 
966.5 20930 968.1 20994 
975.821081.76980 . 6981 21090.6 
984.2 22773.1 984 . 3 22829 

986 22860 . 7 985.9 

num= 4 
n val Sta n val sta 

.035 18858.9 . 032 21090.6 

Bank Sta: Left Right Lengths: Left Channel Right 
18962.5921081.76 510 505 520 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

18304.1 18750 987.2 F 

CROSS SECTION 
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Elev sta 
983 . 8 16666 . 8 
983.3 17111.7 
983.8 17571.9 
982 . 8 18031 . 8 
983 . 7 18130 . 3 
985.5 18578.2 
980 . 6 18907 
976.8 19104 
970 . 9 19446.3 
966 . 2 19661 
974.8 20027.5 
968.2 20441 . 7 
967.8 20753 . 2 
969.2 20940 
985 . 3 21379 . 2 
985.5 22708 . 9 

n val 
.025 

coeff contr. 
.1 

Elev sta 
981.1 18499 . 9 
980.6 18585.3 
986.9 18882 . 3 

978 18992.5 
971.6 19234.1 
972.9 19510.9 
971 . 7 19784.3 
973.5 20142.4 
973 . 4 20327.7 
969.7 20605 

967 20746 . 4 
968.4 21024.5 
983.8 21160.1 
984.6 22836.3 

n val 
.025 

coeff contr. 
.1 

Elev 
986 

982.5 
983.4 
984.3 

986 
984.4 
981.1 

969 
971.9 
973.6 
972 . 3 
967 . 7 
967 . 1 
967 . 1 
985.3 
985.4 

Expan . 
.3 

Elev 
981.4 
987.2 
985 . 9 
968.5 
970.7 
971.5 
975.1 
974.9 
971.7 
969.1 

966 
966 . 7 
983.8 
985.6 

Expan. 
.3 



RIVER: 1 
REACH: 1 

INPUT 
Description: 203 . 96 

Right Channel Bank Staion 
Station Elevation Data 

Sta 
16511.6 
16968.1 
17175.8 
17366.5 
17869.9 
18047 . 1 

18384 
18607 .3 
18730.8 
18891.8 
19145.7 
19471.7 
19784.2 
20179.8 
20435.9 
20735 . 2 
20835 . 5 
21108.2 

21694 

Elev Sta 
983 . 5 16713 . 4 
982.5 16973.8 
974.9 17222.8 
984.4 17465.6 
981.4 17958.4 
980.2 18070.6 
982 . 4 18469 . 6 
975.5 18626.7 
978.5 18760 
971.9 18902. 5 
973.5 19201.5 
976. 7 19531.2 
968.9 19847 . 3 
972.3 20254.9 
965.4 20451.7 
964.2 20738.9 
994 . 9 20850.3 
981.9 21539.6 
988.5 

Manning's n values 
Sta n val Sta 

16511.6 .025 17175.8 

RS: 203.96 

Interpolated 
num= 91 

El ev Sta 
983.8 16774.3 
984.3 17039.3 
980. 2 172 77. 4 
982.2 17576 . 8 
981.2 18010.3 
981 . 5 18128 . 1 
983.6 18481 . 1 
976.9 18657.9 
974.5 18783.2 
971.8 18997 . 2 
971.8 19284.9 
976.1 19556.4 
971 . 5 19965 . 6 
970.6 20367 
964.7 20529 . 6 
964.1 20767.7 
995 . 2 20872.5 

982 21552 

num= 5 
n val Sta 

.043 18469.6 

Post-Project. rep 

Elev Sta Elev sta 
983.9 16908.7 984.4 16963.5 
980.6 17126.9 980 17138 . 9 
983.2 17284.8 982 . 3 17330 
981.2 17680.4 980.6 17774.7 
980 . 8 18015 . 8 982.2 18024 . 6 
982.9 18242.5 983.3 18284.4 
980 . 9 18496.2 979 . 1 18583.4 

976 18690 978 . 1 18723.2 
969.3 18801.2 968.9 18811 . 7 
971 . 4 19057.4 972 19069.5 
973.5 19375 977.1 19427.1 
976 . 8 19606.4 965.6 19696.9 
970.7 19998.5 972 . 3 20089 . 8 
970 . 8 20411 . 5 970.7 20421.4 

965 20554.9 967 20642.7 
971.220790.38978.7393 20803.5 
997.5 20910.1 984.2 20997 . 3 
986.1 21559 . 4 984.2 21657.7 

n val sta n val sta 
. 043 18902.5 .032 20835.5 

Bank Sta: Left Right 
18730.820790.38 

Lengths: Left channel Right 
505 

coeff contr. 
. 1 495 502 

Ineffective Flow num= 
Sta L Sta R Elev 

16511.6 18730.8 997 . 5 
20835.5 21694 997 . 5 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 203 . 86 

2 
Permanent 

F 
F 

RS: 203.86 

Right Channel Bank Staion Interpolated 
Station Elevation Data num= 97 

Sta Elev Sta Elev Sta 
17504 . 9 979.4 17555 980.7 17589 . 4 
17657.6 978. 3 17694.3 979.8 17718.4 
17780.7 978.7 17821.9 984.3 17861.6 
17930.6 983.2 17969.6 984.1 17989.1 
18064.4 979.2 18096.7 981.5 18136.8 
18243.1 982.7 18290.8 981.3 18353.7 
18488.1 978.2 18540.3 978 . 5 18564 
18700.2 971.8 18760.2 970 18806.7 
18974 . 3 973 . 5 19064 . 8 976 . 5 19077.3 
19246 . 5 967 . 4 19268.5 965 . 8 19288.8 
19450.7 962 . 8 19451.6 962 . 8 19539.2 
19743.6 962.3 19811.2 962.7 19858.2 
20013.5 963 . 8 20076.4 964 20099.2 
20298.4 964.5 20318.1 968.2 20429.2 

20555 966.5 20576 964.2 20634.3 
20676.9 965 . 8 20697.7 967.2 20730 . 9 
20803.3 981 20878.5 982.5 20946.4 
21099.9 980.6 21167.6 980 . 7 21198 . 2 
21359.8 980.5 21368.4 981 21395.8 
21482 . 6 980.2 21488 . 8 980.2 

Manning's n values 
sta n val Sta 

num= 4 
n val Sta 

17504 . 9 .043 18243.1 . 043 18891.2 

Elev Sta Elev Sta 
982.1 17613.5 980.8 17620.6 
978.9 17729 980.8 17762.1 
984.2 17888.2 982.4 17897.5 
983.6 18013.3 984 18044.9 
979.8 18171.7 980 18207 . 5 

982 18421.5 981.7 18458 . 6 
971 18599.5 968.8 18660 . 4 

971.3 18853.4 969 . 4 18891.2 
975 . 8 19161.8 973.4 19223.1 
962.4 19365 . 2 962.6 19365.7 
963.1 19611.5 963 19690.6 
963.1 19928.9 963.6 19992.8 

964 20196.1 964.2 20254.4 
967.6 20486.9 967.6 20543 . 1 
964.2 20650.7 964.2 20663.3 
976.1 20735.9978.6323 20761 . 9 
982.5 20965.7 981.1 21031.2 

981 21258.8 981.1 21324.9 
980 . 4 21405.9 982.4 21411.7 

n val Sta 
. 032 20761.9 

n val 
.037 

Bank Sta: Left Right 
18488.1 20735.9 

Lengths: Left Channel Right coeff contr. 
.1 505 498 480 
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Elev 
986 . 3 

980 
982.5 
979 . 6 
982 . 8 
984 . 3 

978 
976.2 
967.4 
97 3 .6 

976 
968 . 3 
973.2 
969.4 
965 . 7 
983.1 
981.9 
986.4 

n val 
.037 

Expan . 
.3 

Elev 
979 . 8 
977 . 4 
983.2 
981.7 

982 
982.1 

971 
969 

970.5 
962.6 
962 . 4 
963.8 
964.2 
968.6 
965.7 
991.8 
980.5 

981 
980 . 4 

Expan . 
.3 



• 

• 

Post-Project . rep 
Ineffective Flow 

Sta L Sta R 
17504.9 18243 . 1 
20761.9 21488.8 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 203.77 

num= 
Elev 

991.8 
991.8 

2 
Permanent 

F 
F 

RS : 203.77 

Left and Right channel Bank staions Interpolated 
station Elevation Data num= 98 

Sta Elev Sta Elev Sta Elev Sta 
15516.5 980 . 4 15611.3 979.8 15668.7 980.9 15700.1 
15797.9 987.2 15835 986 15865.2 981.2 15920 
15947.6 978 . 2 15969.6 982.9 15985.2 984.3 16056 . 9 
16103.9 981.6 16184 . 4 981.2 16265.9 982 . 1 16312 . 5 
16366.7 978.9 16400.4 980.3 16452 . 6 980.5 16569.1 
16857.6 980 . 3 17032.7 979.9 17052.5 979.9 17220 . 4 
17424.8 979 17450 979 . 3 17461.6 980.3 17495.9 
17558.9 979.2 17678.1 978.7 17709.3 979.1 17747.1 
17879.9 983.7 17902.1 982 . 1 17924.4 981 . 6 18003.9 
18117.2 979.8 18191 981.818222 . 61978.2686 18227.7 
18343.8 974.4 18371.2 970.5 18451 . 7 968 . 1 18515.7 
18603.5 969.7 18721.8 967.3 18770 . 9 970.5 18803.6 
18888.2 976.1 18941.5 973.8 18956 . 3 972 . 3 18974.2 
19032.5 965.6 19113.9 965 . 1 19224 964.8 19282.2 
19307.6 974.2 19313.1 973 . 7 19322.8 969.5 19338.6 
19426.8 964.5 19492.9 964 . 4 19606.6 964.2 19685.9 
19865.4 964 . 1 19957 963.3 20019.3 964.3 20221.9 
20282.3 966.5 20325 . 8 965.1 20328.7 964.2 20338.6 
20524.9 966.2 20609.1 966.4 20684.8 966 . 7 20728.9 
20746.6 978 . 7 20820.8 981 . 2 20854 997.6 

Manning's n values 
sta n val sta 

15516.5 .025 17495.9 

Bank sta: Left Right 
18222.6120745.61 

Ineffective Flow num= 
Sta L Sta R Elev 

15516.5 18191 997.6 
20820.8 20854 997.6 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 203.67 

Right Channel Bank Staion 
Station Elevation Data 

num= 
n val 

.043 

5 
Sta 

18191 
n val Sta 

.043 18803.6 

Lengths: Left Channel Right 
480 

2 
Permanent 

F 
F 

RS: 203.67 

490 498 

Interpolated 
num= 74 

Elev Sta Elev 
979.6 15734 . 7 982.9 
981 . 4 15937.6 976 . 9 
984 . 3 16076 . 8 983 . 7 
981.7 16348.3 982 . 1 
980.4 16622 . 2 980 . 5 
979 . 9 17326.1 979 . 2 
980.1 17515.6 978.2 
977.4 17826 . 8 982.9 
982.8 18091.9 980 . 7 
977.7 18281.9 974.6 
969.6 18591 . 7 968.7 
971.5 18834 . 8 974.6 
976.6 18983 . 5 976.3 
964.6 19290.6 969 . 7 
967.2 19345.7 964 . 7 
964.3 19717.5 964.1 
964.3 20253.9 964.3 
965.4 20430 966.2 

97120745.61978.2692 

n val sta 
.032 20820.8 

coeff Contr. 
.1 

n val 
.025 

Expan . 
. 3 

Sta Elev sta Elev sta Elev sta Elev Sta Elev 
979.9 
979.3 
979.3 
973.3 
974.3 
972 . 8 
971.1 
968.2 
962.3 
964 . 3 
965 . 2 
982.2 
983 . 5 
980.2 

15401.1 982 . 5 15424.7 
15787.8 979 . 3 15920 
16282 . 2 979 . 2 16477 
16957.3 981 . 3 16980 . 5 
17179.5 973 . 2 17215 . 7 
17694.8 973 . 7 17837 . 2 
18289.3 972.9 18348 . 9 
18627.3 969.9 18690 . 1 
18941.9 973.8 19049 
19411.4 963.8 19519 
20036 . 1 964.3 20137 . 2 
20656.2 965.3 20661 . 5 

20796 983.8 20827 . 7 
21904 . 3 982.5 23520.4 
23584.2 981.5 23593 

984.1 15508.1 
979.3 16055.7 
979.1 16627.1 
980 . 6 17002.4 
975.7 17267.4 
974 . 1 17962.6 
975.3 18350.2 
970.4 18740.2 
974.1 19155 . 9 
963 . 9 19654.3 
965 . 3 20302.2 
965 . 6 20693.5 
980.1 20837 

980 23527.3 
977.2 23603.5 

6 

982.3 15591.4 979.1 15681.8 
978.9 16157.5 979.1 16260.6 
979.9 16750.8 980.1 16865.7 
977.7 17014.1 979.2 17103.7 
969.7 17366.5 975.6 17541.8 
973.8 17982.5 973.7 18104 . 5 
973.2 18394.8 968.7 18516.9 
966.8 18787.4 966.3 18802 . 9 
972.4 19180.7 975 . 8 19211.3 
964.2 19798.6 964.3 19832.9 

963 20432.8 965.2 20537.5 
975.1 20699.3977.8097 20708.7 
982.9 20858.2 981.6 21858.6 
982.8 23545.1 983.5 23556.1 
980.1 23621 979.7 

Manning's n values num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 
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15401.1 
20796 

.025 16957.3 

.025 

Bank Sta: Left Right 
18348.9 20699.3 

Ineffective Flow num= 
Sta L Sta R Elev 

15401 . 1 17837.2 984.1 
20708 . 7 23621 984 . 1 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 203.58 

Right channel Bank Staion 
station Elevation Data 

Sta Elev Sta 
15526.8 983.1 15573.8 
15684.7 983 . 7 15735.5 
16031 . 7 974.4 16204.9 
16706.6 974.9 16819.9 
17168.4 976 .1 17202 . 6 

17489 971.8 17596.3 
17978 974 . 3 18064.9 

18553.6 967 . 4 18636 
18765 . 5 971 18876.6 
19261 . 3 964.2 19337.3 
19482 . 9 963.9 19725.9 
20355.7 963.9 20380 

20704.98977.3868 20706.2 
20818.3 979.5 20825 . 7 
23711.2 980 23724.5 

Manning's n values 
sta n val sta 

15526.8 .025 17202.6 

Bank sta: Left Rig ht 
1820420704.98 

Ineffective Fl ow num= 
Sta L Sta R Elev 

15526.8 17707.8 984.8 
20782.3 23783 984.8 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 203.48 

Right channel Bank Staion 
Station Elevation Data 

Sta El ev Sta 
15578.8 977.1 15693.5 
15900.7 978.2 15967.5 
16324 . 7 974 16419.6 
16932.4 974.5 17066.5 
17331 . 6 976 17341.7 
17535.6 971.3 17609.4 
17932.6 974 18016 . 7 

18184 969 . 1 18267 . 5 
18521.1 965.52 18538 . 6 
18635.6 969.2 18675.5 
18991 .1 970 . 6 19035 . 5 
19217 . 3 970.5 19332.9 
19624.3 962.2 19645 . 8 
19884.7 963 . 3 19987 . 2 
20227.4 967.6 20231.3 
20353.5 967.3 20358 . 6 

20480 963.1 20588.9 
20856.76976.9083 20866 . 7 

Post-Project . rep 
.037 18348.9 . 037 18941.9 . 032 20708 . 7 

Lengths : Left channel Right 
505 470 490 

2 
Permanent 

F 
F 

RS : 203.58 

Interpolated 
num= 75 

Elev Sta 
984.7 15577 . 9 
978.7 15806 . 7 
973 . 9 16321.4 
975.7 16971.3 
978.2 17251.4 
976.7 17707.8 
975.2 18204 
970.5 18664.8 
970.7 18988 . 9 
967 . 8 19426.3 
963 . 6 19842 . 5 
963.9 20543.8 
977.7 20767 .4 
982 . 3 20859 . 8 
982 .4 23738.8 

num= 
n val 

. 037 

5 
Sta 

18204 

Elev Sta 
981.7 15586 . 4 
977 . 9 15925 . 6 
974.3 16490 . 9 
975.7 17120 
973.9 17388 . 1 
975 . 2 17790 . 7 
975.9 18355.4 
967 . 3 18681 

970 19101.4 
965 . 2 19456.9 
963.6 19929.1 
963.6 20636 
979.5 20782 . 3 
981. 5 22062.2 
982.8 23750.9 

n val 
. 037 

Sta 
18681 

Lengths: Left channel Right 
495 560 513 

2 
Permanent 

F 
F 

RS: 203.48 

Interpolated 
num= 97 

Elev Sta 
976.9 15717.9 
973.1 16013.9 
974 . 1 16584.4 
974 . 6 17177.1 
975.7 17369 . 6 
970 . 9 17714 . 8 
972 .4 18039.3 
973 . 4 18353 . 5 
965 . 3 18561.3 
973 .1 18730.7 
973.7 19082 . 7 
970 . 5 19399 . 6 
962.3 19669.3 
964 . 5 20013. 9 
963 . 9 20325 . 6 
964 . 3 20404 
964 . 7 20638.4 
977.7 20886.7 

El ev Sta 
977 15814.4 

973 . 9 16068 . 7 
974.1 16657 . 7 
974.2 17201.7 
978.2 17434 . 9 
972 . 8 17721.6 
972.1 18120 . 3 
970.9 18380.1 
969 . 6 18571.7 
972.2 18817.1 
974.1 19116.8 
962.9 19491.7 

965 19679.4 
964.4 20199 . 2 
963.9 20342.5 
963 . 2 20433 . 1 
966.8 20725 .1 
979.4 20901.8 
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coeff contr. 
.1 

Elev Sta 
984.8 15648.9 
978 . 3 15954.8 
975 . 4 16570 
975.1 17136.9 

976 17458 . 2 
972 . 4 17873.7 
971 . 3 18433.8 
970.8 18724 
968.2 19228 . 7 
967.4 19474 
963.8 20222 . 2 
963.9 20645 . 5 
981.3 20788.1 
983. 3 22098 
979.2 23783 

n val Sta 
.032 20782 . 3 

Coeff contr . 
.1 

Elev Sta 
976 . 9 15880.9 
973.5 16168.1 
974.3 16810 . 8 
974.2 17312.2 
970.7 17473 . 9 
972.8 17841. 5 
973. 5 18171.8 
969 . 8 18439 

970 18619.2 
970.9 18956 
968 . 9 19177 . 6 
962.7 19584 . 5 
965 . 3 19794 . 5 

964 20220.6 
963 . 9 20345.7 
965.2 20458.7 
968.7 20785 . 1 
978.6 20909 . 2 

.032 

Expan. 
. 3 

Elev 
982.8 
978.2 
975 . 3 
976.6 
974.6 
975 . 6 
971.3 
969 . 1 
965 . 4 
963.9 
963.5 
962.1 
979 . 3 
982.2 
979.2 

n val 
.025 

Expan . 
. 3 

Elev 
978 . 5 
973 . 8 
974 . 5 
975 . 1 
969.3 
973.7 

968 
969.7 
968.6 
969.1 
972.2 
965.1 
963.4 
964 . 7 
965.5 

965 
971.2 
979.5 



• 

Post-Project. rep 
20915.7 978.5 20925.9 979.4 20953.9 979.4 20960 . 7 978.7 20985.4 978.7 
20989 . 2 980.3 20999 981.2 

Manning's n values 
sta n val Sta 

15578.8 .025 17369.6 

Bank sta: Left Right 
17932.620856.76 

Ineffective Flow num= 
Sta L Sta R Elev 

15578.8 17369.6 981 . 2 
20999 20999 981.2 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 203.39 
Station Elevation Data 

sta 
15500 

15722.2 
15914.3 
16390.2 
16832 . 2 
17136 . 1 

17353 
17602.4 
17947.7 
18207.5 
18507.8 
18773.9 
19218.1 
19418.4 
19770.9 
20159.5 
20389.8 
20789.2 
21082.9 

21223 

Elev Sta 
974 .4 15548.5 
976 . 3 15836 . 5 
976 .1 16076.8 
976.2 16520.6 
968.6 16901 
970.9 17147.5 
971.2 17382.3 
973.1 17694.4 
972.1 17970 . 8 
968.6 18224 . 3 
969.8 18601.7 
975.9 18902.4 
968.3 19268.2 
960.4 19479.4 
965 . 7 19800.9 
964.6 20260.9 
962 . 9 20483.7 
969.4 20834.2 
975.6 21098.5 
978.3 

Mann ing' s n values 
sta n val sta 

15500 .025 16832.2 

Bank sta: Left Right 
17970.8 21038.8 

Ineffective Flow num= 
Sta L Sta R Elev 
15500 17519.2 980.9 

21223.3 21223 980 . 9 

CROSS SECTION 

num= 5 
n val sta n val sta 

.037 17932.6 .037 18619.2 

Lengths: Left Channel 
500 505.82 

Right 
515 

2 
Permanent 

F 
F 

RS: 203.39 

num= 96 
Elev Sta 

978.1 15604.9 
975.1 15864 . 7 
976.1 16271.9 

976 16549.4 
973.2 17053.7 
974.3 17212 
974.9 17417.1 
971.8 17733.8 

973 18042 
964.4 18259.9 
972.8 18629.1 

975 19023.2 
972 19346.8 

959.9 19491.4 
963.8 19816.1 
963.8 20303.7 
964.2 20485.1 
971.9 20922.2 
976.5 21138 . 2 

num= 5 
n val Sta 

.037 17970.8 

Elev sta 
974.8 15609.8 
976.6 15875 . 6 
976.2 16290.8 
977 .1 16694 . 9 
971.4 17105.6 
975 .5 17260.9 
974.8 17453.9 
970.7 17815.5 
972.8 18114 
963.8 18330.5 
974.7 18686.7 
970.3 19056.6 
971.4 19370.8 

962 19633 
965.5 19916.4 
964.2 20330.3 
964.9 20576 . 8 
969.5 20993.5 
977.4 21143.6 

n val sta 
. 037 18601.7 

Lengths : Left Channel Right 
500 

2 
Permanent 

F 
F 

500 505 

RIVER : 1 
REACH: 1 · RS: 203.29 

INPUT 
Description: 203.29 

Right channel Bank staion 
Station Elevation Data 

Sta Elev Sta 
14306.7 975.2 14398.4 
14498.9 977 .7 14515.3 
14687.5 972 .7 14856.4 
15100 . 1 972.9 15122.5 
15649.2 973.6 15701.1 
15815.8 974 15918.9 
16293.6 975.5 16301 
16733.3 975.8 16808.3 
17251.7 975.1 17286.9 
17469.8 973.6 17539 
17888.5 970.4 17987.9 

Interpolated 
num= 97 

Elev Sta 
975.7 14462.6 
976.7 14528 
972.7 14867.5 
975.2 15172.8 
973.4 15710 
974.9 15999.4 
975.5 16411.1 
976.1 16968.8 
974.6 17327.4 
974.4 17590 
968.4 18065.6 

Elev Sta 
975.2 14487 

974 14553.9 
972.7 15002.5 
972.415364.8 
975.9 15724.5 
974.9 16112.9 

976 16465.5 
976.1 17062.2 
969.3 17410.1 
968.4 17649.5 
972. 5 18117.7 
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n val Sta 
.032 20886.7 

coeff contr . 
.1 

Elev sta 
975 .3 15717.3 

973 15888.1 
976.1 16376 . 9 
973.2 16751. 5 
971.5 17120 
972.8 17296.2 
976.4 17519.2 

973 17901.2 
969.5 18199 .7 
967.6 18418.7 
980.9 18738 
971.7 19105.2 
969.4 19397.9 
960.6 19736.1 

965 20010.4 
963.1 20346 
964.7 20682.1 
968.3 21038.8 
978.2 21153 .1 

n val sta 
.032 21038.8 

coeff contr. 
.1 

Elev 
977.9 
972.7 
972.7 
972.7 
974.3 
975.4 

976 
976.1 
970.5 
971.4 
969.6 

sta 
14491 . 6 
14670.7 
15006.1 
15484.5 
15776.8 
16114.8 
16664.1 

17153 
17467.7 
17775.2 
18146 . 3 

n val 
.025 

Expan. 
.3 

Elev 
976.3 
975.4 
976.2 
970.2 
974.9 
974.2 
968.1 
972.3 
969.1 
967.4 
974.3 
965 . 4 
965.7 

965 
963.8 
964.4 
965.3 
975.6 
976.5 

n val 
.025 

Expan. 
.3 

Elev 
976.6 
972.7 
972.7 

974 
976.4 
975.5 

976 
976.2 
974.5 
971.1 
971.6 



18204.1 
18535 . 2 

18920 
19295.1 
19756 . 7 

20226 
20586 

20981.6 
21257 . 1 

968 . 8 18247 . 3 
966.5 18593 . 9 
973.9 18947.9 
965 . 4 19325.9 
962 . 1 19849 . 6 
965 . 2 20297 . 8 
966.7 20676 . 2 
969 . 2 21027 . 6 
975.6 21295 

Mann i ng's n val ues 
sta n val Sta 

14306.7 . 025 16968.8 

Bank sta : Left Ri ght 
18065.621082 . 58 

I neffective Fl ow num= 
St a L Sta R El ev 

14306.7 17590 977.9 
21088 . 3 21295 977 . 9 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descript ion : 203 . 19 

Right channel Bank Staion 
station Elevat i on Data 

Sta 
16639 . 2 
16987.1 
17306.9 
17650.2 
17893 . 5 
18139 . 8 
18384 . 4 
18558 . 4 
18712.2 
18983. 1 
19095 . 4 
19346 . 5 
19644.6 
19971 .9 
20336.2 
20570 . 6 
20795 . 4 
20928 . 5 

21013 
21344 . 5 

El ev Sta 
974 . 6 16696 . 5 
975 . 2 16999 . 5 

974 17389 . 7 
971 17690 . 3 

967 . 8 17945.6 
972 . 1 18185.8 

969 18406 . 2 
964 . 7 18605.8 
964 . 5 18734.5 
969 . 7 19009.9 
970 . 3 19159 

959 19442.2 
963 . 4 19721 . 9 
966.8 20041. 3 
963 . 2 20384 . 6 
966 . 9 20635 . 2 
967 . 4 20825 . 2 
970 . 1 20952 . 6 
977.9 21075 . 8 
975.8 21380 

Mann i ng's n val ues 
Sta n val Sta 

16639.2 . 025 17762.5 
21013 .025 

Post-Project . rep 
971 . 6 18266 . 5 967.8 18378 . 2 963 . 9 18464 
967.2 18627 . 7 974 . 8 18719 . 2 971. 5 18838 . 7 
969.3 19046 . 6 972.7 19166 . 7 971 . 8 19269 
960.7 19447.7 960.9 19552.4 961.6 19655 . 6 
963 . 4 19945 . 3 963 20028 965 . 9 20124 . 9 
963.6 20378 . 8 964 . 4 20396 .1 961. 9 20494.8 
969 . 1 20796 . 8 969 20894.8 969 . 2 20935.1 
966 . 621082 . 58975.7482 21088 . 3 976 . 7 21155 
976.3 

nu m= 5 
n val sta n Va l Sta 

.037 18065 . 6 . 037 18535.2 

Lengths : Left cha nn el 

2 
Permanent 

F 
F 

RS : 203 . 19 

620 535 

I nterpo l ated 
num= 97 

El ev sta Elev 
974.6 16879 . 5 976 . 3 
976.6 17045 . 2 975 . 2 
974 . 5 17513 . 2 972 . 9 
968.3 17762.5 967 . 5 
971 . 7 18023.5 971.3 
967 . 2 18251 . 5 970.8 
969.7 18445.9 965.2 
963.2 18623.9 961. 2 
964 . 5 18797.4 970 
968 . 7 19025 967.1 
970 . 9 19191 . 3 967 . 9 
956 . 7 19471 . 8 962 . 7 
962.3 19788 . 7 962 . 7 

966 20111. 2 965 . 3 
963.4 20398.2 962.6 
967.1 20669 . 2 965 . 5 
966 . 9 20848 . 9 967 . 5 
973.820965.39974 . 9827 
975.9 21096 . 9 975 . 8 
975 . 6 

num= 6 

Right 
420 

Sta 
16960 . 6 
17145 . 4 

17539 
17781.9 
18058 . 7 
18282. 1 
18495 . 1 

18659 
18848 . 7 

19031 
19256 

19542 . 3 
19870 

20142 . 5 
20462 . 1 
20696 . 2 
20865.3 
20981.8 
21174.9 

n val sta n val sta 
.043 18282.1 .043 18734 . 5 

n val Sta 
. 032 21088 . 3 

coeff contr. 
. 1 

El ev Sta 
976.7 16982 . 2 

975 17180 . 8 
972.7 17596 . 6 
968 . 4 17812.7 
964 . 6 18099.2 
971 . 9 18338.2 
966.4 18521 
961.4 18701 . 5 
968 . 9 18911 . 7 
968.2 19080.8 
967 . 2 19294 . 3 

963 19643.7 
964 . 6 1992 5 . 6 
963.8 20233.9 
962.2 20541. 1 
966.5 20752.9 
966 . 7 20898 . 7 
976 . 5 20999 
976 . 1 21273 . 9 

n va l sta 
. 037 20981.8 

Bank Sta: Left Rig ht Le ngths: Left Channel Rig ht coeff Contr. 
. 1 18282 . 120965 . 39 535 520 485 

Ineffective Fl ow num= 1 
Sta L Sta R Elev Permanen t 

16639.2 17587 978 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descript ion : 203.09 

Rig ht Channe l Bank Staion 
Stat i on El evati on Data 

St a El ev sta 
16077.3 972 . 6 16108.8 
16177.1 975 . 5 16186.3 

RS: 203 . 09 

I nterpo l ated 
num= 97 

Elev s t a 
973 . 2 16114 . 5 
974 . 5 16217 . 9 

El ev St a 
973.9 16141.2 
974.3 16296 . 3 
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El ev Sta 
974 . 9 16147 
973 . 5 16396 . 3 

968 . 2 
974 . 7 
971. 6 
961 . 1 
965 . 7 
962 . 8 
968 . 4 
977 . 1 

n val 
.025 

Expan . 
. 3 

El ev 
976.1 
974 . 8 
969 . 7 
966.2 
971.6 
971 . 3 

969 
965 . 4 
969 . 9 
968 . 8 
960.1 
963 . 4 
962 . 6 
963.3 
965 . 2 
964 . 7 
966 . 8 
975 . 6 
975 . 8 

n val 
. 025 

Expan . 
. 3 

Elev 
976.1 
973 . 6 



• 

• 

• 

16495.1 
16927.3 
17158.9 

17382 
17787.2 
18034.5 
18313. 5 
18541.2 
18875.7 
19190.2 
19461 . 8 
19752 . 6 
20113.7 
20397.2 
20610.5 
20765.3 
20917.3 
21111 . 6 

973 . 6 16619 . 4 
974.4 16967.8 
972 . 7 17171. 5 
973 . 8 17583.9 

966 17835 
970.7 18151.5 
969 . 4 18321.1 
970.5 18605 . 3 

969 18992 . 4 
961.9 19211.5 
959 . 9 19573.5 
963.1 19757 
965.7 20184.3 
966.4 20469.2 
960.6 20636.9 
962.2 20780 
974 . 3 20926 . 9 
973 . 6 21171 

Manning's n values 
sta n val sta 

16077.3 .025 17588.1 

973 . 4 16649 . 6 
974.4 17063.1 

974 17175.5 
974 . 5 17588.1 
968.2 17878 . 2 
966.1 18178 . 5 
969.7 18364 .1 
962 . 2 18681 . 6 
969.2 19035 . 2 
961.8 19247 .1 
959 . 6 19585 . 9 
963 .1 19865 . 5 
965 . 7 20264 . 8 
966 .1 20498.9 
964 .4 20681.6 
963 . 2 20812.8 
975 .4 20942.8 
974.1 

num= 
n val 

.043 

5 
sta 

18507 

Post-Project. rep 
973.4 16802 . 2 973.6 16847.8 974.3 
975 . 3 17138 . 5 975.2 17150.2 974.9 
975.3 17183 . 4 974 . 2 17268 973.7 
974 . 4 17656 . 3 973 17724 . 5 971.9 
968.6 17889 .9 967 . 6 17960.8 969 
966 . 8 18202 .2 966 .1 18277 . 6 970 
965.2 18437 969.5 18507 971 . 4 

963 18770.4 960 . 8 18814.5 971 
968 . 4 19104.8 968.6 19136.4 968 

964 19266 . 9 960 . 3 19282 . 4 958.7 
960.2 19653 . 1 960 . 1 19682.3 962 . 4 
961.3 19934.1 962.2 20005 .1 964.6 

966 20287 . 7 966 . 2 20364.7 966 . 6 
964.4 20517 . 6 961.6 20546.5 960 . 5 
965.4 20709 . 6 964.4 20742.1 962 .1 
959.6 20837 . 9 961 . 320914 . 82973 . 8939 
974.2 20972 . 4 973.4 21023.3 975.3 

n val sta 
.043 18814 . 5 

n val sta 
.037 20917 . 3 

n val 
. 025 

Bank sta : Left Right 
1850720914 . 82 

Lengths: Left channel 
520 518 

Right 
500 

coeff contr. 
. 1 

Expan. 
.3 

Ineffective Flow num= 
Sta L Sta R El ev 

16077 . 3 17583 . 9 976 . 1 
20917 . 3 21171 976 . 1 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 202.99 
Station Elevation Data 

Sta El ev Sta 
17058.5 973.2 17114.3 
17316 . 7 973.3 17329.5 
17571.7 973.2 17646.3 
17723 . 9 969.1 17781.1 

17893 968.2 17922 
18091 . 7 969 . 9 18126.6 
18293.1 963 . 9 18346 . 5 
18497 . 6 968 . 2 18580.4 
18650 . 8 965 18666.5 

18875 962.8 18906.3 
19058 964 . 4 19119.4 

19269 .4 961.7 19318.8 
19435 . 9 960 19527 . 6 
19828.4 961 . 4 19945 . 2 
20131 . 7 963.1 20172 . 8 
20364.7 965.9 20422.1 
20558 . 2 959 . 8 20619 . 9 
20713 . 5 960.1 20748.9 
20818.5 963 . 8 20841.7 

20976 975.9 

Man ning's n val ues 
sta n val Sta 

17058.5 .025 17646.3 

2 
Permanent 

F 
F 

RS: 202 . 99 

num= 96 
Elev Sta 

973 . 5 17267.7 
974.7 17397 . 2 
973.1 17659 . 9 
967.5 17850 . 9 
965.3 17941 
969.7 18186 . 5 
968.2 18360 . 3 
968 . 7 18586 . 2 
962.2 18686 . 7 
963.4 18945 . 7 
964.2 19128 . 8 
960 . 3 19334 . 7 
959 . 5 19609 . 2 
960.7 19948 
964 .1 20227 . 9 
964 . 9 20460.6 
962.6 20665.6 

960 20773 . 8 
963.9 20894.5 

num= 
n val sta 

.043 18469.4 

Elev Sta 
973.8 17289 
973 . 4 17508.3 
972.5 17696 . 1 
965.7 17864 .6 

964 17984 . 7 
969.9 18238 . 3 
967.9 18420 .8 
968 . 9 18608.3 
961.6 18748 .1 
961.5 18988 . 8 
964 . 3 19182 
959 . 8 19391.3 
959. 5 19725 . 7 
960 . 7 20028.5 
965.4 20241.1 
964 . 9 20528.6 

962 20682 . 4 
959.3 20789 
963 . 1 20926.9 

n val 
.043 

Sta 
19058 

sank sta : Left Right Lengt hs: Left channe l Right 
18469.4 20926.9 480 456 424 

Ineffecti ve Flow num= 1 
Sta L Sta R Elev Permanent 

17058.5 17646 . 3 976 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descr i ption: 202.9 

RS : 202.9 
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Elev sta 
973 . 9 17305 . 6 
973 . 5 17530.6 
969 . 8 17713 . 5 
967 . 2 17879 . 9 
968 . 4 18035 . 6 

970 18288 . 7 
969.3 18469 . 4 
967.1 18619 . 4 
962 . 5 18789.2 
963.5 19005.4 
965.3 19208 . 5 
959.8 19415.3 
959 . 2 19759 . 9 
959 . 3 20090 
965.3 20304 
963.3 20552.5 
960 . 6 20692 . 5 
960.3 20808 
970 . 2 20960.7 

n val Sta 
.037 20926 . 9 

coeff contr. 
. 1 

Elev 
974.4 
972.5 

970 
968 
970 

964 . 3 
969 . 3 
964.4 
962.8 
963.6 
964.3 
959.6 
960.9 
960 . 7 

965 
959 . 7 
959 . 3 
960 . 6 
976.4 

n val 
. 043 

Expan . 
.3 



Post-Projectorep 

Right channel Bank staion Interpolated 
Station Elevation Data num= 97 

Sta Elev Sta Elev Sta 
16149o3 97201 16219 97206 1638104 
1652604 97109 1657902 97206 1659709 
16699o5 972 09 16755 974 01 16804 
1695705 97202 1696808 972 06 1704609 
1717203 97201 17235 07 97108 17304 06 
17504 07 971 17572 09 97006 17644 
17772 05 96805 17815 96507 1787504 
18000 02 96705 1804602 967 1808707 
18258 07 965 18308 06 967 01 18383 
1851705 967 07 18563 96204 18611 06 
18808 01 96106 1887207 96101 18917 
1912102 96508 1921102 96404 1921504 
1937802 959 07 1943108 96106 1946005 
19722 09 96009 1983306 959 1990301 
20145 05 95908 2020607 960 04 2025007 
20460 07 96104 2048805 96308 2050209 
20624 03 96006 2069404 959 20754 09 
2085802 96101 2086107 96203 2093605 

21011 973 07 2102501 97507 2102709 
2106601 97805 21080 974 02 

Manning's n values 
Sta n val Sta 

num= 5 
n val Sta 

1614903 0025 17815 0043 18455 06 

Elev Sta 
97303 1644601 
974 o5 16618 
971.3 1682308 
971.4 17089 0 7 
97103 1736901 

970 17676 02 
96502 17896 07 
964 04 18148 03 
966 05 1843306 
96108 18646 
963 0 4 18971.7 

966 1930303 
960 01 1959202 
959 05 1994409 
959 o4 20318 07 

964 20545 
95805 2080605 
96905 2098805 
980 01 2104204 

n val sta 
o043 1887207 

Bank Sta: Left Right Lengths: Left Channel Right 
18455 06 20993 05 575 538 460 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

1614903 17500 980 01 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 20208 

Right Channel Bank Staion 
Station Elevation Data 

Sta 
16524 08 
16660 04 

16810 
17081 
17423 

1766207 
1789709 
18135 01 
1834801 
1849205 
18761.6 
1907202 
1939601 
1975009 
2002707 
2033908 
2063406 
20859 05 
2098706 
2108208 

Elev Sta 
97003 1655604 
974 01 16671. 5 
971 07 1690803 
97009 1714809 
97004 1748806 
97107 1767802 
964o9 1797402 
964o3 1813708 
967 05 1839008 
956 o4 1852607 
962 01 1885808 
959 05 19083 
960 06 1943505 
962 0 5 19813 0 5 

961 20127 0 3 
96301 2039705 
95707 2068206 
95804 20873 
962 0 6 21013 0 7 

986 21093 

Manning's n values 
Sta n val Sta 

1652408 0025 1777104 

RS: 20208 

Interpolated 
num= 97 

Elev Sta Elev Sta 
971 05 1658606 97103 16591 04 
973 08 1669908 970 07 16750 
97006 1696805 97002 1699703 

971 1718806 97002 1727905 
969 06 1749603 96907 17556 03 
96904 1775501 96802 17771 04 
96208 1801704 96207 1803703 
964 02 18205 96303 18273 04 
96808 1840609 96602 18434 05 
95804 18618 960 o3 18696 07 
96306 1889708 963 07 18966 05 
95906 1915104 960 05 19243 07 
96004 1952506 95905 1962108 
96305 1982802 96306 19893 03 
961 05 2022009 962 20261 05 
960 o8 20461 95903 2052501 
95804 2075908 95701 2082305 
95709 2090601 95803 2095504 

9712101409697106307 2101903 
98603 

num= 
n val sta n val Sta 

0043 18390 08 0043 1924307 

Bank Sta: Left Right Lengths: Left Channel Right 
18390 0821014096 600 55505 450 

Ineffective Flow num= 1 
sta L Sta R Elev Permanent 

1652408 1727905 987 o6 F 

CROSS SECTION 
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Elev sta 
97303 1649507 
973 0 6 16631.4 
97301 1688701 
971.9 17151.8 
97009 1744005 
97202 1769903 
963 08 1796608 
968 04 1820305 
966 06 18455 06 
95802 18714 
96308 19054 02 
96105 1936809 
95709 1966606 

961 20063 07 
958 05 20412 07 
96001 20596 
956 0 5 20831.6 
97109 20993 05 

977 21052 0 5 

n val 
0037 

Sta 
21011 

coeff Contro 
01 

Elev Sta 
972 02 16622 09 
971 08 1676802 
97304 1705809 
971.1 17348 0 6 
97002 1760705 
96803 1783601 
96304 1803907 
965 01 1831306 
959 o9 18478 
96209 18716 03 
96009 18996 03 
96001 1933305 
96004 1968506 
96305 1998503 
96208 20325 02 
95804 20576 06 
95608 2085502 
95608 2098308 
97308 2105704 

n val sta 
0037 2101903 

coeff contro 
01 

Elev 
97405 
972 0 3 
972 0 5 

972 
9710 3 
97006 
96508 
967 03 
96802 
96106 
96502 
96003 
958 03 
95906 
96207 
95907 
95709 
972 03 
978 04 

n val 
0043 

Expano 
0 3 

Elev 
972.3 
970 07 
971.8 

971 
969 03 
965 05 

964 
965 o5 
958 o9 
96301 
95909 
96005 
961.9 
961 05 
96205 
957 01 
957 06 
959 02 
98706 

n val 
.043 

Expano 
. 3 



• 

• 

• 

RIVER: 1 
REACH: 1 

INPUT 
Description: 202.69 

Right Channel Bank Staion 
Station Elevation Data 

Sta 
17011.6 
17176 .2 
17355 . 9 
17670.9 

17868 
18086 . 5 
18278 . 8 
18394.4 
18644 . 5 
18893.1 
19178.7 
19474.6 
19788.6 
20083.2 
20436 . 6 
20698 . 9 
21070 . 8 
21103 . 6 
21211 . 8 
21238.2 

Elev Sta 
967.7 17023.5 
972.4 17191 . 8 
968.4 17445.9 
967.5 17744 . 3 
967.6 17892 . 1 
962.2 18149.2 
966 . 4 18296.3 
971.5 18484.4 
957.3 18707 
956.3 18953 
958.5 19240.7 
962 . 5 19548 . 6 
961.1 19848 . 4 

961 20101.5 
963 . 5 20463.4 
961.2 20768 . 7 
960 . 8 21077.4 
981 . 6 21111 . 1 
978.5 21216.7 
975 . 1 21274 

Manning's n values 
Sta n val Sta 

17011 . 6 .025 17868 

Bank Sta: Left Right 
18377 . 8 21081.8 

Ineffective Flow num= 
Sta L Sta R Elev 

17011.6 17176.2 981.6 
21274 . 4 21274 981 . 6 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 202.59 

Right channel Bank staion 
station Elevation Data 

Sta Elev Sta 
17002.6 972.3 17024.4 
17174 .4 971.6 17206.5 
17332 . 9 969.6 17346 . 3 
17456. 2 967.4 17523 .1 
17719.5 967 . 2 17792.8 
17905.4 963.2 17965.1 
18210.5 964 . 5 18233.1 
18505.8 969 .5 18556.9 
18704 . 2 959 . 5 18757 . 3 

18960 953 . 7 18984.2 
19264.1 960 . 3 19322.3 

19426 960.9 19488.2 
19757.8 961 . 8 19850.5 
20000 . 8 960.6 20005 .1 
20218 . 5 960.8 20291.8 
20592 . 8 959.1 20699 
20901.9 957.5 20941 

21195.09969.8993 21199 . 6 
21299.7 971.3 21305 . 5 
21429.1 977 21478 

Manning's n values 
sta n val sta 

17002 . 6 .025 18022.2 

Post-Project. rep 

RS : 202 . 69 

Interpolated 
num= 97 

Elev Sta Elev Sta 
967.7 17027.5 969.7 17103.8 
969.4 17194.6 968 . 5 17229 

967 17473.9 966.6 17539 
967.8 17814.2 967 .3 17864 
965.9 17941 . 9 963 . 7 18000.1 
965.2 18155.1 964 . 6 18181.7 

967 18357.8 968.5 18371. 8 
971 18522.7 971 . 5 18539.1 

953.7 18734 .1 956.4 18813.8 
954 . 8 19004.8 957.3 19084.1 
959.5 19322.9 960.8 19365.9 
961.5 19628 . 5 961.4 19720 . 2 

962 19949 . 8 964 . 6 20005 . 6 
960.8 20164.7 959.6 20249.5 
963.4 20522 . 8 963.7 20592 .1 
958 . 6 20856 . 6 958.8 20890 .1 
967 .1 21081 . 8970.8403 21085 . 4 
978 .1 21139.5 981.1 21166.7 
978.5 21220 . 2 977.8 21223 . 7 
973 . 3 

num= 5 
n val Sta n val sta 

.043 18377 . 8 . 043 19084.1 

Lengths: Left channel 
585 566.1 

Right 
510 

2 
Permanent 

F 
F 

RS: 202.59 

Interpolated 
num= 97 

Elev sta 
972.3 17044 .5 
971.5 17240 

969 17365.3 
966.7 17531 . 4 
966 .6 17824.5 
963 .4 18022.2 
965 . 7 18298 . 3 
967.5 18622.3 

962 18789.4 
957 . 3 19041.9 
963 . 2 19396.6 
960 . 7 19564.4 
959.2 19935 . 3 
959.6 20026 .1 
962.8 20371.5 
957 . 2 20711 
958.6 20978.1 
971.2 21234 .1 
967.6 21325 . 7 
977.8 

num= 5 
n val sta 

.043 18416.7 

Elev sta 
970 . 3 17059.2 
970.3 17269 . 6 
965.5 17382.1 
966.1 17557.2 

966 17874 . 3 
961.6 18100 . 5 
968 . 6 18346.1 

970 18641 . 7 
959.6 18857.2 
957.5 19094.7 
964 . 3 19407.1 
961.7 19640.1 
960 . 1 19956 . 2 
957.7 20112 .1 
961.1 20441 . 9 

957 20803.1 
956 . 7 21025 
969 . 1 21236 . 8 
957.4 21362.7 

n val sta 
. 043 19217 . 7 
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Elev Sta 
970.9 17146.9 
967.1 17294.2 
968 .1 17612.5 

971 17864.9 
961.6 18034.8 
966.5 18238 . 5 
972 . 9 18377 . 8 
964.7 18552 . 9 

956 18848.2 
957.6 19157.7 
962.7 19411.4 
962 . 7 19779.3 
961 .1 20016.8 
962.2 20340.4 
963 . 4 20658 . 5 
958.6 21023 . 8 
973.9 21098 
979.8 21198.8 
977.9 21225 . 4 

n val sta 
.037 21103 . 6 

coeff contr. 
. 1 

Elev Sta 
968 17094 . 8 

966.5 17294.8 
965.5 17399 . 6 

966 17651.6 
968 . 6 17886.2 
965.1 18174.1 
966.9 18416 . 7 

970 18695 . 8 
957.4 18891. 5 
960.1 19217.7 
961.9 19425.6 
961.8 19698.4 

961 19994.3 
958 . 6 20156 . 3 

962 20501. 9 
957 20825 . 8 

956 . 8 21152 . 1 
970 . 4 21264.7 
958 . 8 21403.9 

n val Sta 
.037 21403.9 

Elev 
971.1 
968.5 
967.1 
969.3 
963 . 6 
967.5 
973.6 
960.1 
955 . 5 
958.3 
962 . 6 

961 
961.1 

963 
962.2 
956 . 8 
980 . 8 
976.9 
978 . 5 

n val 
.043 

Expan . 
. 3 

Elev 
969 . 6 
968 .3 
966.6 
966.7 
967 . 6 
965.7 
969 . 6 
961.6 
955.7 
959.4 

960 
962.2 
961.1 
960 . 2 
959.5 
957 .1 
957 . 5 
967.7 

974 

n val 
. 043 



Bank sta: Left Right 
18416 . 721195.09 

Post-Project . rep 

Lengths: Left channel 
400 561.2 

Right 
640 

coeff contr. 
.1 

Ineffective Flow num= 2 
Sta L Sta R Elev 

17002 . 6 17332.9 977.8 
21200 21478 977.8 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description : 202 . 48 

Right Channel Bank Staion 
Station Elevation Data 

Sta 
17009.6 
17147.3 
17247.5 
17510 . 1 
17818.3 
17990 . 2 
18202.9 
18518 . 9 
18741.6 
19074 . 6 
19319.9 
19643.4 

20015 
20238 . 1 
20582.5 
20761.4 
21037.1 
21274 . 2 
21411.6 

21532 

Elev Sta 
967 . 6 17022 . 6 

972 17156.9 
968.9 17346.9 
966.5 17588.4 
961.3 17890 
960 . 1 18038.4 
966 . 1 18268.8 
965 . 4 18575.8 
959 . 3 18784.7 
956.5 19142.6 
962.4 19391.1 

959 19750 
957.1 20042.9 
957.7 20350.9 
957.3 20605 
962.7 20791.3 
963.2 21067 
959. 721307 . 36 
965 . 6 21424.5 
978.5 21590.9 

Manning's n values 
Sta n val sta 

17009.6 . 043 18575.8 

Bank sta: Left Right 
18575.821307.36 

Ineffective Flow num= 
Sta L Sta R Elev 

17009 . 6 17398.9 978 . 5 
21309.3 21590.9 978.5 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 202.37 

Right Channel Bank staion 
station Elevation Data 

Sta Elev Sta 
17046 . 5 966 17144.2 
17234.1 972.8 17240.1 
17288.2 966.3 17339.4 
17609.6 965 . 2 17687.4 
17908 . 4 962 . 3 17967 . 5 
18099.8 957.9 18104 . 7 
18315.7 961.8 18394 . 4 
18501.3 969. 1 18508 . 1 
18679.8 963.2 18704 
18917.4 955.9 18993.6 
19134.5 956 . 6 19275 . 2 
19457.9 957 . 5 19505.5 
19746 . 9 961.5 19839.2 
20169.3 956.2 20237 . 2 
20463.4 959.2 20513.6 

Permanent 
F 
F 

RS: 202.48 

Interpolated 
num= 97 

Elev Sta 
967.5 17087.4 
971 . 8 17158.2 
969.1 17398.9 
966 . 2 17656.6 
963.8 17903.9 
959.4 18049.4 
964.1 18281 . 9 
971.2 18611.2 
961.7 18862.1 
957.5 19190.4 
961.2 19413.8 
959.8 19755 
956.5 20093.3 
956.9 20382.1 
956.3 20635.4 
965.4 20855.9 
962.7 21100.7 

968 . 958 21309.3 
960 . 8 21433.2 
977.9 

num= 4 
n val sta 

.043 19074.6 

Elev Sta 
968.9 17103.6 
972. 3 17178.9 
969 . 9 17439 . 3 

965 17699.5 
964.7 17928.8 
960 . 1 18123 
963.4 18373.9 
970.9 18639.1 

959 18930.8 
959 . 1 19212 . 4 
960 . 8 19449.5 
959 . 8 19836 . 5 
957.6 20148 
955.8 20443.3 
956.3 20720.3 
962.6 20874.6 
957. 5 21141.9 
969 . 5 21365.5 
956 . 4 21477.4 

n val 
.037 

sta 
21532 

Lengths: Left channel 
700 576 . 2 

Right 
385 

2 
Permanent 

F 
F 

RS : 202.37 

Interpolated 
num= 97 

Elev Sta 
966.4 17159.7 
970.8 17243.5 
966.6 17390.7 
964 . 4 17729 
961.6 18000 . 2 
958 . 4 18151.6 
965.8 18412 . 7 

970 18598 . 8 
957 . 9 18743.6 
955.2 19026.1 
955 . 9 19317.5 
956.4 19577.4 
958.9 19936 . 5 
955.3 20328.5 

962 20602.6 

Elev 
966.4 
970.9 
968.1 
964 . 2 

964 
958 . 4 
966 . 2 
969 . 5 
960.5 
956 . 5 
959.5 
956.1 
957.1 

958 
959.9 

Sta 
17174.6 
17244.9 
17480.2 
17762.4 
18038.7 
18194.7 
18470 . 8 
18602.7 
18769.5 
19078.6 
19392.9 
19580.5 

20045 
20334.1 
20704.3 
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Elev Sta 
970.4 17112.7 

971 17194.4 
968.6 17487.9 
965 . 1 17766.7 
961 . 3 17945.4 
963.9 18190.8 
966 . 8 18446 . 2 
969 . 5 18713 
954 . 4 19044.5 
958.4 19300.6 
958 . 2 19532 . 2 
958 . 7 19940.1 
959.8 20169.8 
956 . 5 20518.7 
959.3 20738.9 

962 20962 . 4 
956.9 21226 . 2 
967.8 21385 . 7 
957.2 21505 . 2 

n val 
.043 

coeff Contr. 
.1 

Elev Sta 
968.6 17199.8 
973.1 17262.2 
967.1 17572.6 
962.8 17818.6 
964.1 18072.2 
959.1 18243.6 
964.2 18481. 7 
969.6 18648.3 
961.1 18842.5 
954.6 19116.4 
961.2 19411.7 
956.2 19670.2 
956.9 20086 . 7 
957.4 20399 . 8 
960.7 20742.9 

Expan. 
.3 

Elev 
969.9 

968 
968 . 6 
963 . 2 
959.8 
965.8 
967.8 
961.6 
952.5 
961.8 
958 . 9 
961.4 
958.7 
957.1 
959.4 
963.2 
955 . 6 
965 . 3 

969 

Expan . 
.3 

El ev 
968 . 8 

972 
967.5 
964.2 
959.7 
962.8 
964.7 
963.8 
955 . 2 
956.7 
961.2 
956.8 
957 . 3 

957 
961 



• 

• 

• 

20844.4 
21135 .1 
21382 . 6 

21480 
21642.4 

960 . 5 20908 . 1 
960 . 3 21179.1 
961.2 21402. 5 
964.4 21496.8 

975 21693 

Mann ing's n values 
sta n val Sta 

17046.5 .025 17390 . 7 

960.2 20950.1 
960.2 21212.7 
967 . 3 21411 . 9 

956 21544.1 
974.4 

num= 5 
n val sta 

.043 18508.1 

Post-Projec t . rep 
961 . 7 21049 . 7 960 . 9 21054.1 
956 . 8 21338.5 957 . 1 21366.3 
966 . 7 21431.9 963.9 21452 . 4 
956.621581.78968.0081 21601 . 9 

n val Sta n val sta 
. 043 18743.6 .037 21601.9 

Bank Sta: Left Right Lengt hs: Left Channel Right 
18508.121581.78 430 400.7 360 

coeff contr. 
. 1 

Ineffective Fl ow num= 1 
Sta L Sta R Elev Permanent 

17046.5 17390.7 975 F 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description : 202.29 
Station Elevation Data 

Sta 
17300 

17352 .1 
17443 . 6 
17551.3 
17695.1 

17806 
17939.7 
18043 . 8 

18151 
18297.3 
18744.1 
19485 . 5 

19898 
20499.9 
21129. 5 
21305.8 
21550 . 9 
22093.3 
22388.8 
22785.4 

Elev Sta 
969 . 4 17300.2 
970 . 9 17359 . 3 
969.4 17469 . 5 
968.6 17580 . 1 
967.217731 . 2 
965.9 17845.1 
964.2 17948 . 3 
962.7 18050.9 
961.8 18180 
960 . 6 18444 
957 . 7 18943 . 8 
956 . 7 19523.1 
956 . 1 20171. 5 
957 . 2 20696 . 8 
956 . 9 21176.5 
956 . 3 21343.7 
957 . 9 21563.4 
966 . 9 22138 . 1 
970 . 9 22553 . 3 
971 . 9 

Manni ng's n values 
Sta n val Sta 

17300 .025 17469 . 5 
21803 . 043 

RS : 202 . 29 

num= 96 
Elev Sta 

969.4 17310 . 5 
970 .4 17377 . 2 
969.2 17494 . 3 
968.2 17588 . 6 
966 . 7 17756 
965 .4 17859.1 

964 17978 
962.7 18093 . 6 
961.8 18197.4 

959 18520 . 4 
956.4 18989.6 
956 . 9 19553 . 4 
956 . 3 20383 . 2 
957 . 3 20777.7 
956.6 21222.8 

957 21400.4 
959 . 3 21703.1 
968. 1 22178 
971.9 22676 . 5 

num= 6 
n val sta 

.043 18197 .4 

Elev Sta 
971.8 17342 . 5 
970 . 2 17388 . 5 

969 17512 .1 
968.1 17610 . 9 
966 . 3 17772 . 6 
96 5.2 17870.8 
963 . 3 17983 . 9 
962 . 3 18093 . 8 
961 . 8 18203 . 9 

958 18577.3 
956.6 19224.4 
956 . 9 19827 . 7 
955 . 7 20442.4 
957.4 20879. 1 
956.1 21262.9 
957.2 21410 . 8 

961 21803 
968 . 7 22302.7 
971 . 2 22717.7 

n val sta 
.043 18989 . 6 

Bank Sta: Le f t Rig ht 
18197.4 21803 

Lengths: Left Chann el 
590 583.1 

Right 
600 

Ineffective Flow num= 
Sta L Sta R Elev 
21803 22785 . 4 972 .1 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Descri ption: 202.18 

Right channe l Bank Staion 
Stati on El evation Data 

Sta El ev Sta 
17052 . 9 966 . 6 17168 . 5 

17346 967 17354 . 3 
17507.1 967 . 7 17613.8 
17865.9 962 . 4 17961.7 
18194 . 4 960 . 2 18256 

18389 961 . 7 18415 . 9 
18643.2 962 . 4 18672 . 1 
18910.2 957 . 1 18976 
19142.3 957 19169 . 3 

1 
Permanent 

F 

RS: 202.18 

Interpol ated 
num= 97 

El ev Sta 
966 17288.7 
968 17364.1 

965 . 1 17631.5 
963.1 18017 . 5 
959 . 9 18292.6 
960.6 18473 . 5 
961.3 18707 .1 
956.3 19019.3 
958.6 19183 . 3 

Elev 
965 . 2 
966.7 
964 . 7 
963 . 4 
958.2 
964.7 
957 . 3 
958.4 
960.5 

St a 
17328.5 
17396 . 2 
17747 . 4 
18100 . 5 
18331. 5 
18525 . 3 

18769 
19048 . 9 
19235 . 6 
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El ev Sta 
971. 5 17346 . 7 
970 . 1 17410.3 
968.3 17537.2 

968 17662.1 
965.6 17783 . 7 
965. 1 17909 
963 . 1 18035 . 9 
962.8 18107 . 2 
961.7 18212.7 
957.8 18667 . 8 
957 . 4 19228.7 
956 . 8 19864.8 
955 . 9 20499.8 
956 . 5 20964 
955 . 8 21273.6 
957 . 3 21495.3 
962.3 21973.7 
970 .7 22344 . 1 
971.3 22766 . 5 

n val Sta 
.037 21563 . 4 

Coef f contr . 
.1 

Elev Sta 
965 . 5 17342.3 
967 . 4 17415 . 4 
962 . 9 17748 . 5 
963.8 18139 . 7 
958 . 9 18344 . 2 
966. 1 18612 . 9 
952 . 6 18804 . 3 
958.7 19085 . 4 
960.8 19285.1 

960.9 
957 . 1 
962 . 7 
974 . 1 

n val 
. 043 

Expan . 
. 3 

Elev 
971.3 
969.8 
968.2 
967.6 
965.5 
964.8 
962.8 
962 . 7 
961.5 
958.1 
957 . 4 
956.1 
957.2 
956.5 
955.5 
956 . 7 
964 . 9 
970.7 
972 . 1 

n val 
. 043 

Expan. 
. 3 

Elev 
968 
969 

962.9 
964 . 7 
960 . 8 
966 . 4 
955 . 4 
956.1 

963 



19369.7 
19727.7 

20009 
20240.9 
20492.4 
20876.8 
21127.2 
21374.8 
21591.2 
21808.8 
21957 . 1 

. .,. -~ .. 

960. 1 194 72 . 8 
955.4 19747.8 

954 20067 . 8 
962.3 20277.5 
961.5 20578.7 
962.2 20900 . 3 
959.8 21207.6 
961. 6 21414 . 6 
960.1 21643.6 
955.3 21829.3 
977.4 21992 

Manning's n values 
Sta n val sta 

17052.9 .025 17415.4 

957.3 
950.7 

952 
960 . 8 
962.9 
963 . 5 
957.2 
960.9 
958 . 8 
951.8 
978.3 

19559.8 
19844.5 
20110.4 
20351.6 
20684.9 
20997.2 

21255 
21415.3 
21685.6 
21869.4 

num= 5 
n val Sta 

. 043 18139. 7 

Post-Project. rep 
955 . 6 19630.4 954.7 19686.5 951.8 
951.9 19893.9 954 19954 950 
954 . 4 20177.3 963.5 20231.5 963.4 

962 20380 959.9 20405.9 959.3 
962 . 3 20769.5 960.5 20826.3 963.1 
958 . 5 21014.5 957.4 21075.2 957.9 
956.2 21287.8 957.6 21353.8 957 . 8 
960 . 1 21444.1 956.6 21527.2 959.6 

954 21737 . 8 955.1 21787 . 2 954.7 
951 . 7 21919 . 3 955.921938.41966 . 7695 

n val 
.043 

Sta 
18976 

n val Sta 
.037 21957.1 

n val 
. 043 

Bank Sta : Left Right Lengths: Left channel Right coeff contr. 
.1 

Expan. 
. 3 18139.721938.41 525 511 . 84 500 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

17052.9 17415 . 4 978.3 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 202.09 

Right channel Bank Staion 
station Elevation Data 

Sta 
12423.7 
17358 . 9 
17476.4 
17814.7 
18212.9 
18363.8 
18558.3 
18748.7 

19086 
19434.4 
19738.7 
20106 . 3 

20254 
20529.3 
20816.2 
21101.6 
21444.4 
21530 . 5 
21825.3 

21947 

Elev Sta 
965 . 6 17099 . 8 
964 . 8 17418 
966 . 1 17491.8 
961.1 17920.2 
964.4 18247.5 
957.3 18389 . 5 
962.3 18573 . 3 
952.2 18769.9 
957.5 19165 . 3 
961. 7 19513 . 8 
957.5 19783 . 4 

950 20143 . 3 
956.6 20271.4 
963. 3 20613 . 6 
959.4 20866.2 
961.6 21155 
956.7 21456 . 1 
955.5 21561.3 
953.8 21856.2 
973.7 21985 

Manning's n values 
Sta n val Sta 

12423.7 .025 17491 . 8 

RS : 202.09 

Interpolated 
num= 97 

Elev Sta 
965 . 6 17186 
967 . 1 17422 . 9 
967.5 17574.4 
960.8 17951.8 
964 . 7 18306 
962.4 18475.1 
963 . 2 18621.2 
955.2 18859.3 
959 . 6 19217.9 
958 . 9 19564 . 6 
954.5 19908.5 
952 . 6 20167.6 
957 . 6 20297.7 
962 . 6 20698 
961.1 20916.3 
960.7 21221.6 
957.6 21466.3 

958 21627 . 9 
951.2 21912.9 
973.7 

num= 5 
n val Sta 

.043 18212.9 

Elev 
965.4 
965.6 

967 
961.2 
959 . 3 
961.1 
963 . 3 
957 . 7 

961 
953.8 
952.6 
955.5 
960.4 
962 . 2 
960.7 
961 . 5 
959.4 
959.2 
951.7 

n val 
. 043 

sta 
17264.6 
17428.2 
17614.9 
18050.9 
18322.2 
18485 . 9 
18652.7 
18962 . 1 
19287.9 
19623.2 
19947.2 
20187.3 
20396.6 
20720.5 
20996.8 
21280.8 
21503.9 

21709 
21928.2 

Sta 
19086 

Bank Sta: Left Right Lengths: Left Channel Right 
18212.921938.26 510 509 . 32 500 

Ineffective Flow num= 1 
Sta L sta R Elev Permanent 

12423 . 7 17491.8 973 . 7 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201. 99 

Right Channel Bank Staion 
station Elevation Data 

sta Elev Sta 
12423.7 962.9 12792.3 
13746.9 961.3 13984 

RS: 201.99 

Interpolated 
num= 97 

Elev Sta 
963 . 8 13061. 9 
962 . 2 14217 . 9 

Elev Sta 
964 . 2 13286 . 8 
962 . 9 14443 . 4 
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Elev Sta 
965 . 3 17349.3 
966.9 17452 
967.2 17693.5 
963 . 8 18132 .1 
960.3 18340.5 
960.9 18523 . 3 
957.8 18708 . 8 
957.3 18975.3 
955.2 19344.8 
957 . 6 19686.2 

952 20093.1 
956 .2 20207.9 
960 . 4 20472.8 
961 . 5 20787.7 
963.3 21047.5 
956.9 21370.9 

959 21516 . 7 
959 . 7 21751.4 
955.721938.26 

n val 
. 037 

Sta 
21947 

coeff Contr. 
. 1 

Elev Sta 
963.113510 . 3 
963 . 1 14690 . 7 

Elev 
965 

965 . 9 
967 . 2 
964.1 
958.1 
964.1 
958.1 
957 . 3 

963 
956.9 

950 
958 

959 . 6 
964 . 2 
963.6 
957.5 
956.6 
954 . 3 

965.332 

n val 
.043 

Expan. 
.3 

Elev 
962 

964 . 7 



• 

• 

• 

14908.9 964.6 14956.9 
15717.5 963.6 15947.7 
16481 . 8 963 . 7 16706 
17507 . 7 965.1 17760.7 
18417.7 956.5 18440 
18818 . 4 957.6 18843.9 

19182 952 . 7 19244.4 
19476.2 956.3 19599.7 
20078.1 951. 3 20095.8 
20347 . 4 962.9 20368 . 6 

20589 951.7 20619.5 
20735 . 3 964.1 20750 . 8 
20989 . 8 964 . 1 21038.3 
21138 . 5 968.2 21163.6 
21555.3 949 . 1 21578 
21676.1 954.4 21726.5 

21991 967 . 1 22006 . 5 
22917 .2 966 . 9 23024.3 

Manning's n values 
Sta n val Sta 

12423 . 7 .025 17507 . 7 
21991 .037 22006.5 

Bank sta: Left Right 
18235 . 121892.71 

Ineffective Flow num= 
Sta L Sta R Elev 

12423 . 7 17760 . 7 975 . 7 
21990 . 9 23024.3 975 . 7 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201.9 

Right channel Bank staion 
Station Elevation Data 

Sta Elev Sta 
12498 962 . 4 12680 . 7 

13361.7 963.7 13371 . 9 
14082 .1 962.6 14282 

15026 967 . 2 15036.6 
15790.8 963 . 8 15996.8 
16331 . 6 962 16525.6 
17353.6 965.3 17563.8 
17954 . 3 963 . 8 18181 . 9 
18303 . 9 958 . 6 18480.2 
18820 . 8 957.2 18854.3 
19336.3 962.3 19389.1 
19911.4 951.6 20081.9 

20356 957.7 20398.9 
20954 . 4 949.9 21000.8 
21300.7 952 . 4 21411.2 
21546.8 949 21556 . 2 
21667.7 955.7 21698 . 6 

21827.41963 . 9898 21842 
22228 .4 965 . 8 22400.7 
23008.7 966 23096 

Manning's n values 
Sta n va l Sta 

12498 . 02 5 17 569 
21842 . 037 21982.2 

Bank Sta: Left Right 
17954.321827 .41 

Ineffective Flow num= 
Sta L Sta R Elev 
12498 17769.9 968 

21842.1 23096 968 

CROSS SECTION 

Post - Project. rep 
968.1 14966 . 2 964 . 3 15216 

963 16170 . 3 962 . 3 16226.7 
964 . 8 16931 . 9 964.5 17163.9 
967.9 18000.5 959.7 18235.1 
960.5 18639.2 962 18674 
951.9 18894. 5 956 19104.7 
958.4 19290 953.9 19357.8 
958.8 19757.3 956 . 9 19806 . 8 

953 20192 . 9 950.6 20250.9 
965.8 20433.1 963 20465 . 1 
951.7 20638 . 1 949.5 20700 . 3 
961.1 20862.1 965 . 2 20904 
963.3 21074.1 972 . 2 21105.1 
953.1 21180.4 949.1 21267.5 
958.4 21595 .4 955 . 8 21617.3 
948.7 21821.2 953.2 21862.8 

964 22019 . 9 967 . 9 22243 . 3 
966 . 9 

num= 7 
n val Sta n va l Sta 

.043 17760 . 7 .043 19357.8 

.025 

Lengths: Left channel 
470 477 . 46 

Right 
490 

2 
Permanent 

F 
F 

RS: 201.9 

I nterpolated 
num= 97 

Elev Sta 
963 12847 . 7 

960 . 2 13574.5 
963.2 14504.3 
963.6 15225.9 
963.9 16181 . 7 
962.6 16699.1 
966.2 17569 
958 . 7 18226 . 6 
961 . 7 18648.9 
951.8 18909.2 
958 .9 19449 . 9 
950 . 6 20221. 5 
948.7 20567.7 

949 21037.1 
949.7 21444.1 
952 . 2 21567.4 

949 21736 . 9 
968 21955 . 2 

965 . 8 22432.3 
965.3 

num= 7 
n val sta 

.043 17769 . 9 

.025 

Elev sta 
963 . 1 13015.1 
962.7 13724 . 8 
963.3 14674.9 
964 . 3 15398 . 3 
962 . 7 16294.9 
963.6 16881 . 9 
964.3 17769.9 
955.3 18260 . 2 
961.8 18745 . 5 
955 . 3 19138.4 
951.519624 . 1 
952.6 20269 . 4 
948.5 20744.7 
957.5 21099 .1 
955.9 21487 . 9 
960.5 21588 

950 21748.7 
963.2 21982.2 
965 . 9 22634.3 

n val sta 
.043 19389 .1 

Lengths: Left channel 
500 495.8 

Right 
500 

2 
Permanent 

F 
F 
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964.5 15450.3 964.3 
962 . 5 16243.5 964.4 

965 17409.1 965.4 
962.5 18353 . 1 960 . 5 
954 . 8 18737.7 957.9 
956.3 19162.4 959.4 
953.9 19392.3 959.4 
958.1 19854 . 1 952 . 5 
959 . 6 20290 . 2 950 . 4 
950.1 20577 . 2 949 . 5 
949 . 5 20727 . 6 954.8 
975.7 20956.4 975 . 3 

970 21109 967.5 
949.1 21538 . 3 949 . 1 
955 . 7 21641.7 951.9 
963.621892 . 71964.4166 
966.9 22585 . 6 

n val sta 
.032 20250 . 9 

coeff contr. 
.1 

Elev Sta 
963.3 13199.8 
961.4 13908 . 8 

963 14875.2 
964.4 15600 . 8 
962 . 8 16309 . 4 
964 . 4 17117.4 
966 . 6 17941.7 
960.7 18291 . 8 

962 18798 . 7 
956 . 3 19200 
955 . 9 19782 . 3 
959 . 3 20331.6 
949.1 20888 . 3 

956 21139 . 7 
956.1 21503.4 
955.9 21628.6 
952 . 4 21786.7 
967 . 4 22181.8 
966 . 5 22801 . 2 

n val Sta 
.032 20331.6 

coeff contr. 
.1 

967 

n val 
.037 

Expan . 
. 3 

Elev 
963.2 
961.8 
963 . 6 
964 . 2 
964.3 
963 . 7 

966 
960.5 
956.2 
953.3 
957.2 
955.1 
947.2 
949 . 7 

949 
952 . 2 
952.8 

966 
966 .1 

n val 
. 037 

Expan . 
. 3 



Post - Project. rep 
RIVER: 1 
REACH: 1 

INPUT 
Description: 201 . 81 

RS: 201.81 

Left and Right channel Bank Staions Inte rpolated 
Station Elevation Data num= 98 

Sta Elev Sta Elev sta 
12574.1 961 . 8 12761 . 8 962 12923.9 
13435.2 962.8 13461.6 960.9 13640 . 2 
14049.5 962.4 14230.8 962 . 1 14408 
14940 . 9 962.1 15056 . 2 964 . 1 15099 
15444 . 5 964 . 1 15610 . 6 963 . 9 15771 . 8 
16322.1 962 16382 .5 963 .6 16475 . 3 

17136 963 17301 963.8 17538.6 
17935.7 965.617946.89963 . 6227 17964 
18277.1 959.5 18483. 2 960 . 9 18556.4 

18765 964.3 18860 . 5 957 . 6 18955 
19139.8 953 . 9 19294 . 5 954.6 19378 . 9 
19693.5 953.4 19720 . 4 950.1 19883.7 
20285 . 8 953.2 20377.1 957.6 20392.1 

20665 946.7 20832.3 946.1 20846.8 
20881.2 950.3 20908.5 949 . 6 20924 
21169.8 946 21187.6 953 . 2 21244.2 
21322 . 9 946 . 6 21496 . 1 948 . 5 21522 . 9 

21803.27963 . 6213 21811 967.1 21860 
21975 . 7 963 . 6 22175 . 4 965.3 22352.1 
22875 . 2 962.8 23093.9 964.4 23169.5 

Manning's n values 
sta n val sta 

12574 . 1 . 025 17700 . 9 
21860 . 025 21975 . 7 

num= 7 
n val sta 

.065 17935 . 7 

.025 

Elev Sta 
962. 6 13108. 8 
962.7 13758 . 3 
962.7 14585 . 1 
967.8 15104.2 
963.8 15946 . 1 
960.8 16709.7 
963.1 17700.9 
960.6 18130 
960 . 8 18619 . 6 
958 . 4 19006.4 
957.7 19550.9 
950 . 2 20049 . 4 
962.6 20421.1 
951.1 20855.6 
952 . 5 20962.6 
956 . 3 21263 .5 
951.7 21690. 5 
969 . 2 21904.1 

965 22654 
964 . 2 

n val sta 
. 065 19378.9 

Bank Sta: Left Right 
17946.8921803.27 

Lengths: Left channel 
535 511.61 

Right 
515 

Ineffective Flow num= 
Sta L Sta R Elev 

12574.1 17935 .7 969.2 
21859.6 23169.5 969 . 2 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description : 201.71 

Left Channel Bank Staion 
Station Elevation Data 

s ta Elev Sta 
12659.2 961.6 12855 . 6 
13187.7 959 . 3 13371.2 
13979 . 7 960 . 3 14193.8 
14774 . 5 961.4 14909 . 4 
15537.8 962.3 15716.6 

16383 961 16543.7 
17106 . 2 961.5 17255 . 2 
17766 . 4 963.8 17769.2 

18107.05962.8899 18140.2 
18556.1 957.7 18600.1 

18764 957 18831 . 5 
19409.2 953.7 19475 . 6 
19763 . 1 949.4 19910.3 
20304 . 5 951.4 20347.1 
20692.6 956.1 20848 . 5 
21148.8 948.4 21186.8 
21490 . 6 959.4 21528.5 

22098 963.6 22111 . 4 
22385 . 7 963.3 22516.6 
23127.8 962.8 23246 

Manning's n values 
sta n val Sta 

12659 . 2 .025 17706 . 7 
21355 . 025 21528 . 5 

2 
Permanent 

F 
F 

RS : 201.71 

Interpolated 
num= 97 

Elev Sta 
961 13000 
960 13521.5 

960 . 9 14324.5 
960.6 15132.5 
961.2 15856.1 

961 16684 . 4 
962 17388.3 

962 .5 17794.4 
957 18197.6 

958.6 18651.3 
958.2 19007.5 
949.9 19555.7 

951 19978 . 4 
954.9 20447.3 
954.8 20899.8 
951.7 21268.1 
960.3 21661.1 
961.1 22160 . 6 
964 . 2 22615.8 

962 

num= 7 
n val Sta 

. 065 18096 . 3 

.025 

Elev Sta 
961 13129 . 9 

960 . 3 13689.3 
960 . 9 14461 
961.7 15192 . 9 
961.1 16082 . 6 
961 . 3 16813 . 5 
961.5 17585 . 2 
964.5 17957 . 8 
953 . 2 18356 . 6 
956.4 18676 . 1 
955.3 19076.4 
955.6 19660 . 9 
951.1 20023 . 1 
951.1 20499 . 8 
950.2 20984 . 5 
954.5 21355 
959.7 218 37 .7 
964.1 22190 . 7 
964.3 22832 . 1 

n val sta 
.065 19660.9 
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Elev Sta 
962 . 8 13276.3 
961.2 13887.4 
963 . 8 14774 . 2 
963.1 15275.2 
963 . 3 16142 . 1 
962 . 1 16947 . 6 
964.2 17890 . 2 

958 18246.7 
964.6 18716.1 
951.6 19072 . 9 
954.4 19605.4 

953 20182.8 
948.6 20597 
956.4 20869 . 8 
950 . 9 21000 . 7 
960 . 4 21295.1 
950 . 7 21775 
961.6 21929 . 9 
963.5 22715 . 1 

n val Sta 
. 032 20392.1 

coeff contr. 
. 1 

Elev Sta 
960 . 8 13180 . 2 
960 . 5 13844. 9 

961 14593 . 2 
963 . 1 15384 . 5 
960 . 9 16210 . 7 
961. 2 16941 . 4 
961.5 17706.7 
964.3 18096.3 
956.6 18441. 5 
956 . 9 18707 

952 19279.5 
959 19739.3 

954.8 20199 
956.3 20554.9 
949.7 21011.3 
953.1 21433.7 
959.7 21975 . 8 
962.9 22353 . 1 
963.4 22981.6 

n val sta 
.032 20554 . 9 

Elev 
963 

962 .7 
962.7 
964.2 
962 .7 
962.4 
965.6 
956 . 1 
963 .4 
957.9 
951.1 
95 3. 5 
946 . 8 
954.4 
946.6 
951.3 
950.9 

965 
963 . 5 

n va l 
. 037 

Expan. 
. 3 

Elev 
962.1 
960.6 
960.9 
962 .1 
961.2 
961 . 7 
962 . 1 
964 . 8 
961 . 3 
951.3 
954 . 1 
954.2 

956 
954.5 

946 
954.9 
962.2 
963.4 
963.4 

n val 
. 03 7 



• 

• 

Bank sta: Left Ri ght 
18107 . 05 21528 . 5 

Ineffective Flow num= 
Sta L Sta R Elev 

12659.2 18096.3 966 
22098 23246 966 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 201.62 

Left Ch annel Bank Station 
Station Elevation Data 

Sta Elev Sta 
12723 . 6 960.1 12862.6 
13267 . 4 959 13436 . 1 
14075 . 1 960.4 14269 . 1 
14845 . 4 961.8 15072 .7 
15676.2 961 15821 
16491 . 6 961 . 1 16630 . 4 
17197 . 5 958 . 5 17331 . 6 
17788 . 7 963 . 5 17792 . 9 
18233 . 5962 .1533 18253.2 
18864 . 3 951 . 9 18956 . 1 
19237 . 7 952 . 1 19435 . 3 
19677 .3 954.6 19737 . 2 
20213 . 3 953 . 8 20358 . 7 
20619.5 953.2 20653.6 
20962 . 2 949.9 20990 . 6 

21351 951 . 4 21457 . 3 
21824 959.8 21964.5 

22197 . 1 961.9 22233.4 
22491.4 963 . 3 22714.7 
23268.1 960 . 6 23318.4 

Manning 's n values 
sta n va l Sta 

12723 . 6 .025 16799 . 9 
19577 .032 20509.2 

Bank Sta: Left Right 
18233 . 5 21477 . 5 

Ineffective Fl ow num= 
Sta L Sta R El ev 

12723 . 6 18229.7 965 
22233.4 23318 . 4 963.9 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 201 . 52 

Lef t c hannel Bank Stat i on 
station Elevation Data 

Sta Elev s ta 
12786.6 960 . 2 12939 . 6 
13357.3 959.7 13501.3 
14185 . 2 959.4 14386 . 6 
15114 . 2 959 . 2 15254.5 
15959.1 959 . 6 16138 . 8 
16834 . 1 958 17009 . 5 

17566 960 17731 . 1 
18009 . 1 960 . 4 18087 . 6 
18577 .1 948 . 4 18651 . 6 
18848 . 6 953 . 1 18893.8 
19223 . 7 956 . 3 19377 
19607 . 6 951.7 19748 

19936 956 . 7 20100 . 5 
20608 .4 948 20715.6 

Post - Project. rep 

Lengt hs: Left channel 
505 489 . 63 

Right 
495 

2 
Permanent 

F 
F 

RS : 201.62 

Interpolated 
num= 97 

Elev Sta 
960 . 3 13017.9 
959 . 9 13621. 5 
960 . 4 14410 . 3 

961 15207 . 9 
960 . 6 15995.5 
960.7 16799.9 
959 . 3 17350 .4 
962 . 2 17963.6 
953 .1 18417 . 5 
956 . 6 19045 . 2 
953 . 3 19483 
953.8 19772 . 7 
952.9 20472 . 9 
948.7 20723.6 
945.6 21150 . 5 
955 . 6 21477 . 5 
960.6 22074 .2 
963 . 7 22249 .4 
962.8 22775 . 6 
961 . 5 

num= 9 
n val sta 

. 15 17197.5 
.037 21351 

Elev Sta 
960.4 13156 . 4 
960 . 4 13766.2 
960.9 14542 . 3 
961.9 15344.9 
960.4 16157 . 9 
960 . 5 16987 . 6 
962 . 3 17555 
963 . 3 18107 
953 . 4 18563.5 
956 . 9 19129 . 4 
951.6 19522 
949 . 2 19918.1 

952 20509.2 
953 . 3 20794 . 2 
945.9 21165 . 2 
960 . 2 21514 . 2 

961 22085 
962 .1 22301 
962 . 8 22945 . 1 

n val sta 
.025 17792 . 9 
.025 21477 . 5 

Le ngths: Left channel 
485 486.48 

Right 
510 

2 
Permanent 

F 
F 

RS : 201.52 

I nterpo l ated 
nu m= 97 

El ev Sta 
960.1 13099 
960. 4 13678 . 7 
959 . 8 14539 
962 .1 15427 .2 
959 . 3 16313 . 2 
957 . 5 17081.3 
959 . 6 17842 . 3 
959.9 18104.5 
946.4 18699.1 

954 18925 . 3 
949 . 7 19404.1 
954 . 6 19781. 1 
954 .2 20244 
953 . 3 20891.6 

Elev Sta 
960 .1 13244 . 9 
959 . 8 13830 . 9 
959 . 6 14722.7 
959 . 8 15592.7 
960 . 4 16492 . 7 
959 . 5 17261.7 
960 . 3 17845.2 

954 18264.9 
952 . 7 18753.8 

958 19065.9 
948 . 6 19480.7 
954.1 19818 . 6 
952 . 7 20403 . 3 
948 . 2 20923 . 4 
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coeff contr . 
.1 

Elev Sta 
960.4 13253 . 3 
960 . 513909 . 8 
960.9 14677 . 4 
961.6 15510.2 
960.8 16296 
960 . 1 17022.4 
961.1 17693.7 
962 . 8 18229 . 7 
953.4 18723 . 5 
952.1 19159 . 3 
953.4 19577 
949.3 20064.6 

950 20584 . 5 
955.3 20904.8 
946 . 9 21199 . 1 
959.4 21654 . 6 
959 . 8 22090 . 5 
963 . 2 22456 . 6 
962 . 7 23131.5 

n val sta 
. 065 18229 . 7 
.025 

coeff con t r. 
. 1 

Expan . 
. 3 

Elev 
961 . 5 
960 . 4 

961 
961.6 
961.1 

962 
961 . 5 
963 . 9 
952 . 3 
954 . 5 
948 . 8 
953 . 2 
955 . 3 
954 . 6 
955.3 
959.9 
961.3 
963 . 4 
962 . 5 

n val 
. 065 

Expan . 
. 3 

El ev Sta El ev 
960.2 13300 . 5 962 . 8 

960 14035.1 959.9 
959 . 3 14894 .1 959.5 
959.9 15779.1 959 . 7 
958 . 5 16665. 8 959 

956 17408 . 3 957 . 9 
962.917943.73961.3971 
951. 7 18427 . 6 949.5 

949 18784 . 8 949.1 
958 . 5 19153 954.3 
949 . 5 19540.9 947 . 7 
949.6 19876.6 948.4 
950 . 4 20550.4 948 . 2 
941 . 8 20972.4 940 . 9 



20990 . 6 
21391.4 
21995 . 7 
22225.8 
22674.4 
23263 .4 

945.3 21048.3 
958.4 21554.4 
958 . 3 22004.2 
961.6 22299. 7 
962. 5 22848.1 
961. 3 23370 

Manning's n values 
Sta n val Sta 

12786.6 .025 17009.5 
20244 .037 21391 . 4 

Bank Sta: Left Right 
17943. 73 21391.4 

Ineffective Flow num= 
Sta L Sta R Elev 

12786.6 17845 . 2 963 . 2 
22212 . 5 23370 963.2 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description : 201.43 

Left channel Bank station 
Station Elevation Data 

Sta 
12790.4 
13574 . 8 

14260 
15008.5 
15799 . 1 
16478 . 5 
17202.1 
17853.5 
18066.9 
18738.8 
19253 . 6 
19671.9 
19996 .8 
20689.8 
20976.3 
21271.5 
21676.7 
22322.3 
22648.5 
23341.9 

Elev Sta 
959 . 2 12931.7 
960.113719.2 
960. 7 14418. 2 
959 . 1 15194.6 
959.9 15827.9 
958 . 1 16617.9 
956.4 17374 . 3 
961.917859 . 2 
952 . 8 18179 .7 
948 . 8 18799.8 
950.7 19403 . 4 
955.8 19712.9 
955 . 1 20141.7 
947.9 20719.5 
941. 3 21080.6 
950.5 21342.1 
958 . 3 21814 . 1 
960.9 22328 . 9 
961.2 22787 
960.2 23387.4 

Manning's n values 
sta n val Sta 

12790.4 . 043 15827 .9 
20649 .037 21342.1 

Bank Sta: Left Right 
18014.9 21342.1 

Ineffective Fl ow num= 
Sta L Sta R Elev 

12790.4 18000 962.3 
22322.3 23387.4 962.3 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201.33 

948 21178 
958 21596.8 

960.1 22157.3 
963.1 22311.3 
961.1 22905 .9 
959.8 

num= 7 
n val sta 

.15 17261.7 
.025 

Post-Project . rep 
947 . 3 21216 . 5 954 . 8 21254.9 
958.1 21777.9 958.2 21934.4 
959 . 4 22212 . 5 961 .1 22218 . 9 
960 .4 22338.4 962.5 22478.8 
961.6 23058.8 963 . 2 23081 . 5 

n val sta n val sta 
.025 17845 .2 .15 19480 . 7 

Lengths : Left channel 
495 492.06 

Right 
495 

Coeff contr. 
.1 

2 
Permanent 

F 
F 

RS: 201.43 

Interpolated 
num= 97 

Elev Sta 
959.4 13106.1 

960 13863 . 6 
961.9 14556.8 
958.6 15331.7 
961.5 15973.4 

958 16780.3 
959 17594 .2 

959 . 6 18001.4 
952.8 18317 
954 . 8 18924 . 3 

947 19416.1 
955.8 19744 .1 
954 . 2 20303.2 
943.8 20747.5 
942 . 7 21100.4 
957 . 5 21353.3 
958 . 7 21883 
958.7 22340 
960.2 22945.6 
958.8 

num= 7 
n val Sta 

.065 17202.1 

.025 

Elev 
959.5 
960.3 
961.4 
959.1 
960.8 
959.8 
959 .4 
960 . 7 
950.6 

958 
948.3 
948 . 3 
954.8 
947.5 
945.1 
959 . 8 
958.4 
962.3 
960.3 

Sta Elev sta 
13261.9 959 . 6 13426.6 
14015 . 4 959.4 14162.1 
14697.8 960.6 14846.1 
15511.6 959 . 4 15657.5 
16110 .8 960.5 16254.2 
16924.1 959.3 17061.9 

17734 959.4 17844 .3 
18014 . 9960 . 4907 18053 
18459.7 949.9 18597.4 
19076.8 958 . 9 19195 .5 
19450.8 947 . 6 19528.4 
19847.5 947.6 19851.7 
20474.6 951 . 5 20649 
20911.6 947 20951.8 
21136.4 946.2 21179.1 
21363.1 957 .2 21516.4 
22035 . 4 957.9 22182.8 
22362.8 960.4 22606.3 
23094.6 961.1 23289.3 

n val Sta n val Sta 
.025 17853.5 . 15 19253.6 

Lengths: Left channel 
555 519 .88 

Right 
505 

Coeff Contr. 
.1 

2 
Permanent 

F 
F 

RS: 201. 33 

Left ChannelBank Station 
Station Elevation Data 

Interpolated 

sta Elev Sta 
12785.7 957.8 12951.9 
13649 .5 958 . 9 13744.1 
14255.8 961.3 14420.6 

num= 97 
Elev Sta 

958 . 1 13134.4 
960.9 13758 . 6 
961.4 14593.6 

Elev Sta 
958.1 13293.5 
959.4 13925.5 
961.2 14794 . 8 
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Elev sta 
958 . 1 13493 . 4 

959 14085 . 7 
960 . 7 14992 . 6 

957 
958.6 
959.2 
962.4 
963 . 2 

n val 
.032 

Expan. 
. 3 

Elev 
960.3 
960.1 
959.1 
959.5 
959.9 

956 
960 . 3 
959.9 
947.5 
956.6 
954.4 
953.1 
946.3 
947.8 
944.6 
957.7 
959.4 
961.2 

961 

n val 
.032 

Expan. 
.3 

Elev 
958.4 
958.6 
959 . 3 



• 

• 

15164 
16014.9 
16837.4 
17465.9 
17948 . 2 
18398.7 
18715.7 
19116.8 
19565 . 6 
19969.5 
20341.3 
20769 . 7 
21236.1 
21545.7 
22107.8 
22794 . 7 
23397.6 

957.6 15345.7 958 . 5 15520.6 
960.3 16184.1 960.4 16362.7 
958.7 16937 956.7 17109.2 
959.2 17667 . 7 959 17831.2 
960.418049.52959 . 5026 18072.4 
954.5 18556.7 954.3 18607.2 
949.6 18791 954.8 18874.7 
949.1 19140.9 943 19269 . 7 
952.4 19588.8 955.2 19608.2 
952.2 20134.6 953.3 20171.4 
955.5 20424.9 951.7 20512.5 
946.7 20843.2 955 21006.1 
944.8 21304.1 946.3 21310.7 
957.7 21548.3 957 . 8 21799.8 
957 . 3 22115 958.6 22356.1 
960.7 22966.1 961 23037.1 
960.4 23444 960.7 

Manning's n values num= 7 
n val sta sta n val sta 

12785.7 .043 15854 . 4 
19315 . 037 21381.8 

.065 17266.3 

.025 

Post-Project. rep 
959 . 3 15694 . 3 959.9 15854 . 4 
960.3 16517.9 960.6 16680 . 1 
956.2 17266.3 958.7 17288 . 5 
959 . 5 17862 961 . 6 17929.5 
959.3 18086.6 953 18242 . 2 
952.5 18626.2 948 . 5 18634 . 2 
955.9 18937.2 954.7 18984 . 3 
945 . 9 19315 948.3 19489 . 9 
948.1 19752.9 948 19806 . 6 
952 . 2 20226.7 955.4 20293 . 9 
950.6 20548.8 944 . 7 20652 . 6 
948 . 3 21057.8 946 . 6 21076 . 8 

945 21357 957.5 21381.8 
956 . 8 21810.6 956.8 22056.9 
957.9 22513 . 8 959.5 22624.6 
962 . 1 23192.4 961.3 23366.6 

n val Sta n val sta 
.025 17929.5 .15 19116 . 8 

959 . 9 
958.6 
957 . 8 
961.8 
954 . 4 

950 
948 

950 . 7 
953 

954 . 2 
950 

943 . 6 
958.1 
957 . 1 
962 . 2 
961.5 

n val 
. 032 

Bank Sta: Left Right 
18049.52 21381.8 

Lengths: Left Channel 
515 514.62 

Right 
515 

coeff contr. 
.1 

Expan . 
. 3 

Ineffective Flow num= 
Sta L Sta R Elev 

12785.7 17929.5 962.2 
22624.6 23444 962.2 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201.24 

Left channel Bank station 
Station Elevation Data 

sta 
12806 

13697.1 
14482 
15156 

15939.5 
16801.9 
17566.1 
18084.6 
18769 . 1 
19190 . 4 
19709.9 
20272.4 
20901.9 

21477 
21742.9 
22660.5 
23535 . 3 
23745.1 
24523.2 
25449 . 6 

Elev Sta 
955.8 12962.7 
957.3 13855.5 
958.5 14660 
956.9 15324.8 

959 16132.2 
956.7 16986.8 
957.4 17719.1 
951.9 18123.2 
951.5 18834.7 
949 . 6 19365 . 4 

951 19861.9 
956 . 3 20322.3 
952.6 21060.4 
945.1 21515.7 
955 . 8 21840 . 8 
959.5 22837.1 
958.6 23693.7 
960.6 23895.9 

960 24683 . 9 
962.7 25490 

Manning's n values 
sta n val Sta 

12806 .043 16132 . 2 
18957 .037 19659 ~5 

Bank Sta: Left Right 
18067.36 21570 

Ineffective Flow num= 
Sta L Sta R Elev 
12806 18063.5 964.7 
23006 25490 964 . 7 

CROSS SECTION 

RIVER: 1 

2 
Permanent 

F 
F 

RS : 201.24 

Interpolated 
num= 97 

Elev Sta 
956.3 13145.6 
957.4 14010.3 
956.8 14688.4 
957.6 15476.8 
958.4 16296.2 
954.6 17117.8 
957.9 17947.6 
954.4 18273.7 
946.6 18852.7 
949.8 19479.4 
951.5 20036 . 3 
953.3 20397 . 8 
953.1 21108.8 
945.4 21547.4 
955.8 22073 . 6 
960.3 23006 
960.2 23701.8 
959.5 24055.3 
959 .1 24867.9 
964 . 7 

num= 9 
n val Sta 

.065 17180.2 

.032 20174.4 

Elev Sta 
957 . 3 13331.4 

957 14164 . 7 
957.7 14821.8 

959 15632.7 
957.9 16464.6 
954.3 17180.2 
957.8 18063.5 
954.7 18463.7 
947 . 7 18957 
950 . 7 19501.5 
950 . 6 20116.5 
952.3 20534.1 
948.4 21143.3 
956 . 4 21570 
956 . 2 22315.2 
960 . 7 23189 
958.7 23728.6 
959.7 24212 
960.4 25044.2 

n val Sta 
.025 17947.6 
.037 21570 

Lengths: Left Channel 
485 488.56 

Right 
490 

2 
Permanent 

F 
F 
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Elev Sta Elev 
956.5 13517.2 956.2 
956.7 14318.4 958 . 2 
955.2 14989 957.8 
959.6 15787 959.8 
957 . 9 16632.1 958 . 1 
958.7 17353 . 5 957.6 
959 . 918067.36958.4367 
954.1 18640.4 954 . 1 
944 . 8 19101.5 944 . 9 
945.5 19659.5 947.2 

953 20174.4 956.4 
946.8 20728.3 949.3 
943.1 21322.6 943 
957.6 21573.6 955.3 
956.6 22474.6 957 . 8 
960.3 23372.7 959.3 
959.3 23733.9 957 . 9 

959 24364 . 3 958.6 
960.6 25240.9 961.6 

n val Sta 
.15 18063.5 

.025 

coeff contr. 
.1 

n val 
. 15 

Expan. 
. 3 



REACH: 1 

INPUT 
Desc ri pti on: 201.14 

Left channel Bank station 
Station Elevation Data 

Sta Elev Sta 
12823.9 955 . 7 12999 . 4 
13816.9 955 . 8 13992.2 
14708 . 6 956.3 14909 . 6 
15609.9 956 . 4 15791 

16475 953 .7 16660.8 
17162.8 956.1 17184 . 4 
18017 .1 960 18032 
18415.6 950.8 18585.7 
18818.8 941.6 18850.4 
19305 . 2 951 19389.8 

19961 950.3 20069.8 
20553 . 6 952 20738.9 
20992.7 949.8 21019 . 8 

21160 941.1 21202 . 5 
21644.4 944.5 21697.9 
22051.3 955.9 22155.8 
22832.8 959 22857.1 
23606.9 957.7 23803.1 
24625.1 958.9 24632.8 
25215.4 961.6 25365.2 

Manning's n values 
sta n val sta 

12823.9 .043 16303.6 
19610 .032 20553.6 

Bank Sta: Left 
18037 . 86 

Ineffective Flow 
Sta L Sta R 

12823.9 18032 
22832.8 25365.2 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 

Right 
21721 

num= 
Elev 

962.4 
962 .4 

Description : 201.05 

Left channel Bank Station 
station Elevation Data 

Sta Elev Sta 
12848 .3 954.5 13055.4 
13886.2 954.5 14079.9 
14893 . 9 954.8 15093.5 
15890 . 9 955.3 16093.3 
16876.1 953 . 1 17029.6 
17239.8 956.7 17474.3 

17948.21 957 . 514 17963.9 
18642 947 . 2 18662 . 5 

19069.3 949 . 7 19115 
19450.5 944 . 4 19486 
19926.9 951 19979.4 
20233 . 6 946 . 1 20272.3 
20746.4 950.2 20793 . 3 
21193.9 949.2 21384 . 8 

21849 955 . 5 21881.2 
22189.8 954.8 22244 . 5 
22894 . 6 957 .1 22905.9 

23414 957 23451 .8 
24400 957.7 24595.1 

24836.5 959.9 24997.1 

Manning's n values 
sta n val sta 

12848 . 3 .043 16687 . 2 
19486 .032 20402 . 5 

Post - Project. rep 
RS: 201.14 

Interpol ated 
num= 97 

Elev Sta Elev Sta 
956.2 13212 . 7 955 . 6 13428.9 

956 14163 .4 956.5 14335.2 
955 .2 15093.8 955.5 15267 
956 . 8 15950.3 959 16129.2 

955 16839.9 953.5 17004.5 
958.7 17362.4 957 . 4 17598.4 
960.218037.86957 . 9083 18056 . 8 
951.8 18725.4 
943.3 18986.4 
945 . 3 19562 . 7 
955 . 8 20203.6 
949 . 5 20840.4 

942 21063.4 
940 . 4 21278 . 6 
954.5 21721 
956.1 22389 . 7 

957 23030.8 
958 24052 . 9 

957.3 24637.8 
962.4 

num= 8 
n val Sta 

.065 17184 . 4 

.037 21721 

952 . 4 18733 .1 
943.9 19077.9 
946.4 19610 
953 . 6 20241.8 
947.3 20887.4 
942.9 21079.7 
945.6 21455 . 1 
955.2 21725.6 
956.4 22512.4 

959 23238.6 
958.2 24291.1 
958.9 24815 . 7 

n val 
.025 
.025 

Sta 
18032 

Lengths: Left channel 
480 481. 53 

Right 
485 

2 
Permanent 

F 
F 

RS: 201.05 

Interpol ated 
num= 97 

Elev sta 
953.7 13276.2 

955 14267.8 
953.8 15286 . 8 
955. 3 16296. 5 
951.4 17090 
956.9 17712.8 
950.4 18149 .7 
941.8 18877.7 

948 19146.2 
951.1 19656.3 
950.2 20027 . 5 
948.2 20302.6 

949 20816.3 
948.9 21582.1 
953.7 21901.6 
955 . 2 22537.9 

959 22934 . 1 
959 . 3 23684.3 
958.4 24603.3 
961.2 

num= 8 
n val sta 

. 15 17177.7 
.037 21849 

Elev Sta 
955.4 13483 . 1 
955.7 14489 . 3 

955 15508 
955.9 16489 .7 
955.6 17177 . 7 
956 . 3 17920.1 
948.9 18366 . 7 
942.9 18965.7 
943 . 8 19305 . 4 
948.4 19742.2 
955 . 4 20105.3 
946 .7 20402.5 
941. 7 20964 .1 

946 21750.2 
955.1 21907 
955 . 5 22570.5 
957 . 4 23165.2 
956 . 6 23933 .2 
957.1 24622 . 7 

n val Sta 
. 025 17947 .8 
.025 
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Elev Sta 
956 13645 . 2 

955.8 14527 .3 
954.8 15439.6 
957 . 7 16303 . 6 
951.4 17082 . 5 
957 . 1 17832 . 2 
950.5 18241 . 1 
949 . 9 18790.6 
949.8 19149.1 
949 . 5 19790 . 7 
949 . 2 20445.4 
943 .5 20941.4 
945 . 4 21128 . 6 
945.3 21569.3 
953 .1 21741.2 
956.8 22725.1 
958 .8 23414 
958.1 24471.3 
959.6 25013 . 4 

n val sta 
.15 18850.4 

coeff contr. 
.1 

Elev Sta 
957.1 13684 .3 
955.5 14686 
955.8 15694 . 8 
956 . 3 16687.2 
953.2 17211.7 
957.3 17947.8 
949.3 18552.6 
942.8 19025.5 
944.7 19341.4 
949.2 19800.5 
953.3 20157 . 5 
950.2 20615.4 
941.5 20993.4 
942 . 4 21815.9 
953.3 21990.8 
955.5 22835 
957.6 23380 

957 24126.1 
959 .8 24638 . 5 

n val sta 
. 15 18965 . 7 

Elev 
955.7 
956 . 5 
956.4 

956 
958.8 
956.8 
949.4 
949.1 
948.9 
949 . 7 
947.5 
948.4 

946 
940.9 

955 
956 . 9 
958 . 9 
958 . 5 
960.6 

n val 
.037 

Expan. 
.3 

Elev 
954.7 
954.3 
955 . 4 
954.3 
959 .1 
957.7 
947.7 
948.9 
942 . 6 
946 .7 
947 .1 
948 . 5 
945.9 
945.1 
953.6 
955.8 

958 
957.5 
957.6 

n val 
.037 



• 

Bank Sta: Left Right 
17948.21 21849 

Ineffective Fl ow num= 
Sta L Sta R Elev 

12848 . 3 17947 . 8 961.2 
22905.9 24997 . 1 961.2 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 200.95 

Left Channel Bank Station 
station Elevation Data 

sta Elev Sta 
12874 . 8 952.5 13039 . 9 
13708. 5 953 . 7 13872.8 
1460301 95301 14762 
1542203 957.2 15583 
16164 06 95704 1633204 

17049 953 04 1720708 
17631 07 95308 17653 09 
1796406 951.3 1813504 
1842808 949 18651.9 
19040 . 9 94309 19102.9 
1923702 941 . 5 1942009 
19818.9 95002 19947 01 
2041403 94507 20527 08 
2098901 94708 21069 . 4 

21802 94206 2186901 
2230603 954 22378 
2310703 956 02 2327504 
23796 03 955 08 23971.7 
24623 06 955 04 24630 
2483604 95908 2498803 

Manning's n values 
Sta n val Sta 

12874 08 . 043 1782404 
21954 0035 

Bank sta: Left Right 
1790508 21954 

Ineffective Flow num= 
Sta L Sta R Elev 

12874 08 17824 . 4 960 07 
23100 24988 0 3 960 07 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 200 086 

Left channel Bank Station 
Stat ion Elevation Data 

sta El ev sta 
12893 952 07 13071 04 
13666 954 04 13820 01 

1450901 952 01 1468803 
15424 06 955 15571 03 
1639902 952 08 16559 09 
17003 01 954o6 17168 01 
17694 07 956 17869 08 

1799695603408 18052.8 
18762 951. 3 18912. 7 

19175.6 94007 19336 06 
19922.8 951.3 20011. 5 
20308o4 95208 20438.4 
20840.6 94103 20896.7 
2145901 946 08 2160201 
2186504 942 . 7 21898 

Post-Project. rep 
Lengths: Left channel Right coeff contr. 

520 512.89 510 .1 
2 

Permanent 
F 
F 

RS: 200.95 

Interpolated 
num= 97 

Elev sta 
952 13212.3 
954 14042.5 

95402 14934 
95407 15746 04 
957 06 16504.4 
95107 17274 
95801 17824 04 
94606 1821909 
947 08 1869008 
941.9 19126 0 2 
944.3 1951706 
951. 5 20006 0 8 
944 . 2 2065303 
948.4 2126203 
939.8 21909.3 
95504 22594 08 
955 09 2341106 
955 08 2412908 
95503 24639 07 
96007 

num= 6 
n val sta 

015 1872903 

Lengths: Left 
475 

2 
Permanent 

F 
F 

RS: 200086 

Interpolated 
num= 98 

Elev Sta 
95201 1321707 
953 04 1396302 
953 01 14861.7 
952 08 15782 09 

953 1671408 
950 01 17285 . 1 

957 1793401 
94603 1828803 
95004 1906106 
941. 9 19619 0 6 
95504 2011201 
94903 2046409 
94509 2097901 
94503 2164204 

952 22032 

Elev sta Elev sta 
952.3 13372 . 8 953 . 5 13537.8 
953 . 4 14205 . 3 953. 3 .. 14401.9 
95202 15127 08 952 08 1531206 

955 15906 08 95603 1598802 
956 06 16673 957 0 2 16861.4 
955o6 17440 02 954 04 1761305 

958 17905 0895609189 17952 04 
947 18317.2 949.6 1841009 

94602 18729.3 94001 18914 
94303 19190.9 941.9 19216 0 4 
943 07 19555o3 947 . 7 19758 01 
95509 20184.2 95401 20323 01 
949.4 2068402 940 o5 20842 04 
94707 21448 08 948 08 21631.4 
94304 21954 953 02 22148.5 

954 22757 0 8 954 09 22935.8 
954o8 23573 04 957 07 23629 01 

956 24294 04 95508 24466 05 
95708 24648 04 95406 24662 . 5 

n val Sta n val sta 
.037 19517.6 0032 2032301 

channel Right coeff contr. 
474o38 480 01 

El ev Sta Elev Sta 
95406 1336603 951.7 1351308 
95303 14149 953 03 1433305 
952 04 15054.1 951.6 1521006 
955 02 16020.2 95506 1619202 
95303 16760.5 95407 1691606 
949 05 17360 . 5 954.6 17520 02 
9580117992 . 44956 05698 17995 01 
948 01 1844905 94701 1862805 
946 08 19092 945 0 3 19141. 3 
944.7 1973008 94407 1982602 
951.4 20184 0 7 943 01 20254 
944 . 1 20568 06 943 09 2074401 
94703 21100 94602 2127903 
941.5 2179205 94009 2183109 
95401 2218706 95307 2237703 
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Expan. 
.3 

Elev 
953.7 
953 o5 
953 08 
95504 
956 o7 
957 . 4 
95603 
94607 
943 04 
94308 
94605 
951.3 
94207 
946 07 
954 01 
954 08 
95607 
955 04 
958.2 

n val 
.037 

Expano 
03 

Elev 
953 09 
95205 
951.7 
95309 
95309 

953 
956 05 
94707 
93805 
949 09 
95201 
941.1 
951.2 
94003 
95304 



22522 . 7 953.4 22725 . 4 
23413.1 955.8 23420 

23806 955.4 23951.6 
24604.6 954.9 24656.8 
24856.4 958 . 5 25029.7 

Manning's n values 
Sta n val Sta 

12893 .043 17934 . 1 
22032 .035 

Bank sta: Left Right 
17996 22032 

Ineffective Flow num= 
Sta L Sta R Elev 
12893 17750 960.2 
23360 25175 960 . 2 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 200.77 
Station Elevation Data 

Sta 
12925 . 1 
13804.4 
14752.3 
15443.8 

16172 
16854.8 
17473 . 6 
18147.9 
18902 . 5 
19280 . 9 
19911 . 9 
20362.3 
20829 . 2 
21524.6 
22102.3 
23050 . 7 
23439 . 7 
23876.7 
24685.3 

24978 

Elev Sta 
950 . 1 13101.8 
951 . 9 14027 
950.6 14873 . 3 
954 . 5 15631.2 
955.8 16295 . 1 

954 17022.2 
951.6 17660.6 
944.4 18302.9 
949 . 8 18913.4 
949 . 5 19321.8 
942 . 9 19989 . 5 
944 . 7 20388 . 7 
942 . 4 20906.3 
940.4 21559.7 
952.1 22329 . 8 
954 . 8 23217.5 
954.3 23489 . 2 
954.3 24057 . 8 
953. 1 24698 . 2 
959.5 

Manning ' s n values 
sta n val sta 

12925.1 . 043 17828.8 
21951 .035 

Bank sta: Left Right 
17828.8 21951 

Ineffective Flow num= 
Sta L Sta R Elev 

12925.1 17630 960 
23630 24978 960 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description : 200 . 67 
Station Elevation Data 

s ta Elev Sta 
12952 . 7 947 . 8 13129 . 5 

13766 952 13870 . 6 
14746 . 4 948.7 14899.4 
15471 . 5 952 .2 15651.1 
16438.6 948.9 16643.2 
17211.9 946 . 7 17315 . 9 
17732.2 954. 1 17919.3 
18498.9 943.9 18565 

Post-Project . rep 
952 . 8 22947 . 9 954 . 9 23137 . 5 
954 . 5 23482.2 956. 5 23641.6 
954.9 24112 954 . 8 24269.9 
954.3 24670.5 956.8 24680.8 

959 25175 960.2 

num= 6 
n val sta n val sta 

.15 19619.6 .032 20308.4 

Lengths: Left Channel 
525 523 . 32 

Right 
525 

2 
Permanent 

F 
F 

RS: 200 . 77 

num= 96 
Elev Sta 

952 . 3 13250 . 4 
953 . 4 14249 . 5 
950.3 15006 
955.3 15702.9 
951.4 16462 
952.1 17185.4 
954 . 4 17828.8 
946 . 4 18524.1 

952 19097 
951.3 19557. 8 
951.1 20140. 5 
942.6 20487.8 
944 . 7 21056 

941 21581 
953 . 2 22461 
954 . 9 23380 . 5 
957.2 23506 . 4 
954.4 24216.1 
956.8 24704 . 7 

num= 6 
n val Sta 

. 15 19321.8 

Elev Sta 
951 13436.7 

951.8 14401.1 
952.1 15110.8 
951.3 15936.9 
950.7 16530.6 
949 . 9 17349.4 
955 . 3 17926 . 5 
946 .1 18650 . 9 
950.8 19277 
943.7 19720.4 
950.2 20288.5 

944 20788 
944 . 4 21222 . 9 
950 . 6 21785 . 8 

953 22651.4 
954 . 5 23421.7 
952 . 5 23514.1 
954.4 24385.4 
952 . 7 24723 . 6 

n val sta 
.032 19857. 8 

Lengths: Left channel 
500 495 . 64 

Right 
520 

2 
Pe rmanent 

F 
F 

RS : 200 . 67 

num= 96 
Elev Sta 

948 . 3 13308 . 2 
949.3 14073.7 
949 . 8 15045.4 
951.4 15730.3 
952.3 16796.2 

947 17376.2 
952 . 9 17950 
943.8 18742 . 3 

Elev sta 
948 . 8 13483 . 1 
950.3 14282 
950 . 6 15138 . 5 
949.9 15964.5 

954 17002 . 3 
954.8 17384 . 7 
943.8 18101.5 
948.8 18888 . 2 
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955 23294 . 6 
956.7 23647 . 7 
954.6 24426.7 

954 24693 . 9 

n val Sta 
.037 21898 

Coeff Contr . 
.1 

Elev sta 
950 . 7 13651.1 
950 . 7 14592.6 
950.9 15249.1 

951 16108.8 
949.9 16652.3 
948 . 1 17402 . 8 

954 17969 . 3 
949 18815.8 

951. 3 19280 . 8 
945.1 19857.8 
945 . 2 20339.4 
936 . 9 20804.9 
942 . 6 21375.1 
951 . 3 21951 
953 . 3 22824 . 9 
954.3 23434 . 6 
955.4 23706 . 9 
954.2 24554 . 4 
958 . 6 24886 . 7 

n val sta 
.037 21785 . 8 

coeff contr. 
. 1 

Elev Sta 
949 . 2 13641 
951.5 14535.6 
953.1 15312.3 

954 16199 . 7 
953 . 9 17133.8 
952 . 3 17551.8 
944 . 9 18330 . 6 

952 18925.4 

956 . 1 
954 . 4 
954.8 
958.2 

n val 
. 035 

Expan. 
. 3 

Elev 
951.4 
949 . 7 
953 . 3 
954.5 
952 .8 
955 . 2 

948 
948 .8 
951.9 
946.5 
948 . 6 
937.1 
940.2 
952 . 4 
954.7 

956 
954 . 3 
953 . 9 
95 8. 9 

n val 
. 025 

Expan . 
. 3 

Elev 
952.6 
948 . 8 
952 . 8 
953 . 8 
95 2. 2 
953.1 
947.4 
946.6 
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18962.8 
19569 . 2 
20047 . 1 
20782 .8 
21298.3 
21649.3 
22233.1 
22773.4 
23393.6 
23939 . 2 
24725.3 
24996.7 

948.9 19023 . 7 
947 . 1 19719.3 

949 20111 
941 . 1 20963 . 8 
943 . 3 21316 
952.3 21939 . 5 

953 22256 . 3 
955.2 22873.4 
957 . 5 23430 

954 24125.4 
954.1 24731 . 8 

960 

Man ning's n values 
Sta n val Sta 

12952.7 .043 17919 . 3 
20263 . 043 21604 

947 . 4 19040.9 
940 . 8 19796 . 7 
948 . 4 20263 
942 . 2 20998 . 9 
950 . 6 21367 . 7 
952.7 21971 . 5 
952.8 22476 . 8 
959.1 23051.6 
957 . 4 23431.7 
954.8 24292 . 4 
955.7 24741.4 

num= 8 
n val sta 

. 15 18962.8 
.025 21649.3 

Pos t-Project . rep 
949 . 6 19238.5 952 . 4 19366.3 
942 . 1 19832.7 943 . 8 19969 
939.8 20444 . 8 942 . 7 20609 
941 . 8 21090 . 6 944.3 21256 . 2 
945 . 7 21427.5 950 . 4 21604 
952.7 22194 953.4 22217 . 8 
953 . 9 22513 . 4 953 . 9 22711 . 5 
959 . 3 23158 . 6 956 . 6 23168.5 
955.9 23584 . 2 954 . 6 23749 . 1 
954.6 24492.9 954 . 3 24643 . 7 
953.7 24755 . 2 960 . 7 24923 

n val Sta 
. 032 19040.9 
. 025 

n val sta 
. 15 19366 . 3 

Bank Sta: Left Right 
17919 . 3 21649.3 

Lengths : Left channel 
500 503.34 

Right 
510 

coeff contr. 
. 1 

Ineffective Flow num= 
Sta L Sta R Elev 

12952.7 17540 960 
22230 23500 960 
23915 24996.7 960 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description: 200.58 

3 
Permanent 

F 
F 
F 

RS: 200.58 

Right channe l Bank Station Interpolated 
station Elevation Data num= 97 

Sta El ev sta Elev Sta 
13004 . 2 946 . 1 13252.7 946 13406.6 
13943 . 1 945.5 14116.9 945 14279. 1 
14768 . 3 947.1 14929 947 .1 15050 . 5 
15344 . 6 952 15501.3 950 . 2 15638.8 
16109 . 8 952.6 16227 . 7 949 . 4 16451.3 
16925 . 1 953.5 17149 . 3 953 . 1 17163.9 
17387 . 8 953 .1 17544.8 952 . 5 17768 
18239 . 5 947 18479 . 6 944.5 18689.4 
19060 . 5 950.5 19193 . 4 946 . 5 19239.2 

19435 949 . 5 19481 . 5 950 . 8 19780 . 1 
20341. 3 941 . 2 20411 . 6 945 . 7 20456.8 

20660 946 . 3 20712. 1 943 . 5 20803 . 5 
21117 . 8 946 . 3 21272 946 . 4 21425 

21643 952 . 3 21667 . 2 9 52 . 4 21820 . 3 
22213 . 8 952.2 22244 . 2 960 . 6 22257.8 
22392 . 9 953 . 3 22566.6 953 . 5 22797 . 3 
23322.6 954 . 9 23399 . 1 953 . 2 23498 
23555 .1 955.9 23578.4 953.2 23779 . 1 
24351. 4 954.1 24538 . 2 953 . 8 24699 . 8 
24795.5 960 . 4 24969.5 959.5 

Manni ng's n val ues num= 7 
Sta n val sta n val Sta 

13004 . 2 . 15 14609 .043 17947 
21425 . 025 21643 .025 

Bank Sta: Left Right Lengths: Left 
17947 21450 475 

Inef fective Fl ow num= 3 
Sta L Sta R El ev Permanent 

13004 . 2 17460 960 F 
22800 23380 960 F 
24200 24969.5 960 F 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS : 200.49 

INPUT 

Elev Sta El ev Sta 
945.2 13565 . 9 944.9 13774.2 
946.6 14438.8 947 . 7 14609 
947 . 2 15202 . 4 950 . 2 15286 . 6 
948 . 6 15758 . 4 95 1 .1 15992 . 6 
948 . 4 16610 . 1 950.8 16708 
953 . 3 17234 . 2 944.5 17318.9 
953.3 17947 953 . 3 18120.4 

943 18899.8 947 . 1 18982 . 6 
95 1 19272 950 . 3 19281 

939 . 9 19839 939. 1 20105 . 5 
943 . 9 20469 . 2 941. 9 20590 
943 . 1 20830 . 7 941.2 21002.3 
950 . 4 21450950 . 6778 21452 

952 21847 . 8 952 22017.1 
957 . 2 22270.2 958 . 5 22289.1 
954 . 2 22998.5 955.3 23151 
953 . 6 23506 952.3 23516 . 9 
953 . 4 23989 . 5 954 . 5 24174.8 
953.7 24771.3 955.3 24776.5 

n val Sta n val sta 
. 15 19481 .5 . 032 20105.5 

channel Rig ht coeff contr . 
479 . 55 530 . 1 
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948.8 
943 

942.6 
942.8 
951.9 
954.7 
955 . 1 
958 . 8 
95 3 . 9 
954 . 1 
959 . 7 

n val 
.032 

Expan . 
. 3 

El ev 
944.6 
948 . 4 
950 . 1 
950.5 
953.4 
945.5 
944 . 7 
947 . 4 
947.8 
937 . 6 
941.2 
943 . 4 
950 . 7 
952 . 7 
952.8 
955.4 
955 . 5 
954 . 3 
952 . 9 

n val 
.043 

Expan. 
.3 



Description : 200.49 
Station Elevation Data 

sta Elev Sta 
13048.9 945 . 6 13261.8 
13998.1 945 . 5 14204.4 
14951.3 943.1 15156.1 
15979.3 948.4 16200 . 3 
16949.5 951 17106.4 
17234 . 4 945.1 17404 . 6 
17791.5 947.5 17816.7 
18153.1 947.1 18273 . 7 
19028.1 939.7 19085 
19490.6 939.8 19542 

20192 936.9 20201.4 
20425 .1 937 .8 20452 
20638 . 3 940.9 20706.1 
20975 .1 941.9 21136.8 
21830.5 950.9 21861.8 
22133 . 6 952.2 22336 
23018 . 2 953.8 23185.8 
23589 . 4 954.7 23609.6 
24343.4 952.9 24514 . 6 
24956.8 957.1 

Manning's n val ues 
sta n val Sta 

13048.9 .15 15548.1 
20192 . 043 21171 

Bank Sta: Left Right 
17719 . 3 21171 

Ineffective Flow num= 
Sta L Sta R Elev 

13048.9 17380 960 
21840 22160 960 
22950 23300 960 
24485 24956.8 960 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 200 .39 
Station Elevation Data 

Sta Elev sta 
13083.9 945 . 2 13254 . 6 
14273.9 945.9 14454.3 
15192 . 5 944.4 15417 . 5 
16254.5 943.6 16478.3 
16928.9 948.8 16992.7 
17484 . 9 949 17507 . 9 
17726 . 7 949.9 17781 

18183 941.3 18379.8 
18918 .7 944.9 19025.6 
19444.5 940.9 19506 . 7 
20152.6 937 20199 
20515.5 946.8 20585 .3 
20788.5 938.9 20812 .7 

21062 949.6 21134.2 
21865.7 950.7 21893.4 
21937.7 950.6 22152.6 
23031.4 952.1 23203.3 
23653.9 951.2 23829 
24572.6 951.5 24742.1 
24952.5 957.6 

Manning's n val ues 
Sta n val Sta 

13083.9 .15 16875.2 
20199 .043 21041 

Bank Sta: Left Right 
17682.5 21041 

Ineffective Flow num= 
Sta L Sta R Elev 
13080 17300 960 

Post-Project. rep 

num= 96 
Elev sta 

944.9 13471.4 
944.8 14399 . 4 
943 . 2 15371.2 
947.6 16375.3 
951.7 17132.4 
947.6 17536.5 
949 . 6 17852.9 
941.6 18480 . 3 
944.7 19190.4 
943 . 5 19650.1 
940.9 20275 .4 
941.7 20573.6 
939.4 20811 .1 
944.8 21171 
951.1 21876 . 9 
952.4 22590 . 8 
954.6 23401.6 

952 23780.4 
953.3 24725.8 

num= 7 
n val sta 

.043 17719.3 

.025 

Elev Sta 
944.9 13640.6 
943.8 14586 . 6 
945.2 15548 . 1 
947.1 16493 . 4 
947.4 17168 
952 . 7 17719 .3 

949 17862 . 5 
943 .2 18739.9 
945 . 3 19261.7 
948.1 19854 .1 
939.8 20324.1 
946.4 20608 . 5 
939 .3 20837 .1 
950. 3 21342 .1 
959 . 1 21891.8 
952 .7 22633.1 
954 . 5 23519 
952 . 4 23946.1 
953.2 24810.9 

n val Sta 
.043 18273 .7 

Lengths: Left channel 
510 497.59 

Right 
510 

4 
Permanent 

F 
F 
F 
F 

RS : 200.39 

num= 96 
Elev Sta 

945 .3 13486.8 
945.6 14637 . 7 
944.4 15642.9 
943.8 16652.7 
951.1 17168.8 
946.2 17527.7 
947.5 17966.7 
942.6 18534.2 
941.5 19161.9 

939 19763.7 
940.6 20240.6 
946.5 20659 . 8 
939.9 20854.3 
949.8 21326 .6 
950.9 21911 . 5 
950 . 7 22336 .4 
953 . 2 23429 . 6 
950.5 24004 . 5 
951.6 24842.9 

num= 7 
n val Sta 

.043 17682.5 

.025 

Lengths: Left 
550 

3 
Permanent 

F 

Elev Sta 
945.5 13742.8 
945.4 14834.7 
944 . 4 15819 . 7 
943 . 9 16819 . 7 
950 . 1 17242.1 
949.5 17682 . 5 
946.8 18026.8 

941 18751.2 
944.8 19220.8 
940 .6 19785 
941.7 20272.3 
939 .5 20714.2 
937 .8 20978.7 
949.6 21342.1 

958 21918.5 
951.5 22566 .3 
953.3 23573.8 
950 .7 24185.9 
953.7 24848 . 9 

n val Sta 
.043 18751.2 

channel Right 
506.5 480 
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Elev sta 
945 . 6 13821.9 
943.4 14763 . 6 
948 .1 15769 . 6 

953 16719 
952.5 17198.4 
953.3 17750.3 
950.8 18012.9 

945 18856.4 
948.1 19342.5 
940 . 8 19947.1 

944 20367 . 7 
941.9 20627 
942 . 5 20956.7 
950 . 2 21559.3 

959 21905.4 
952.7 22813 . 2 

954 23540 . 6 
952 . 4 24145 
953 . 5 24835.6 

n val sta 
.15 19342 .5 

coeff contr. 
.1 

Elev sta 
945 .8 14008.5 
945 . 2 15022.8 
943 . 9 16016.8 
947.8 16875 . 2 

945 17439 
952.2 17714 . 9 
945.7 18050.3 
942.5 18800 .2 
943.5 19267.5 
940 . 5 20110 .3 
938.7 20460 . 6 
938.7 20742 
940.9 21041 
949.6 21606.3 
956.7 21925.9 
951.6 22807.6 

952 23600 
951.4 24362 . 4 
951.1 24857.3 

n val Sta 
. 15 19506 . 7 

coeff contr. 
.1 

Elev 
945 . 7 

943 
946 .9 
952.8 
950.8 
952.7 
951.3 
944.7 
943.7 
937.5 
939.3 
944.1 
943.3 
950 . 8 
951.7 
952 . 3 
951.9 
952 . 4 

958 

n val 
.032 

Expan. 
. 3 

Elev 
946 

944.7 
943 . 5 
949 . 8 
948 . 6 
945 . 6 
941.5 
941.7 
947 . 7 
939.9 
948.4 
943.3 
951.3 

951 
957.8 
951.9 
955.9 
951.7 
956 . 6 

n val 
. 032 

Expan. 
.3 
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21400 22680 
24775 24952.5 

960 
960 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 200.3 
Station Elevation Data 

sta 
13125.5 
14123.9 
15122.2 
15926.3 
17113 . 8 
17658.3 
17867.7 
18628.2 
19276.7 
20078 . 8 
20488.5 
20690.1 
20879.4 
21051.2 
21607 . 6 
22358 .1 
22985.5 

23691 
24590.3 
24983.7 

Elev Sta 
945.5 13316 
945.2 14361.2 
945.1 15335 
943.9 16194.5 
942.4 17377.6 
936.3 17675 
942.5 17967.1 
943.1 18829 . 4 
941.7 19395. 7 
940.7 20263.9 
939.3 20499.7 
946.3 20711.8 
947.5 20896 
955.9 21071.8 
952 . 1 21652.6 
956 . 8 22480.5 
956.5 23086.3 
953 . 2 23717.5 
950 . 3 24795.9 
956.7 

Manning's n values 
Sta n val sta 

13125 . 5 .15 17780.4 
20896 .043 21206.4 

Bank Sta: Left Right 
17780.4 20896 

Ineffective Flow num= 
Sta L Sta R Elev 
13125 17205 960 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 200.2 

Left Channel Bank Station 
Station Elevation Data 

Sta 
13153.3 
13896.4 
14757.1 
15632.4 
16696.4 
17643.4 
17960.5 
18402.1 
19017.2 
19591.6 
20402.2 

20744 
21338. 5 
22185 .4 
23156.3 
23667.9 
24336.6 
24861.6 
25169.5 
25481.6 

Elev sta 
944.6 13349.8 
944 . 4 14116.1 
939.6 14939.8 
943.3 15866.9 
943.8 16928.4 
942 . 6 17703.7 
949.6 18052.3 

943 18511.7 
943 . 2 19081.1 
942 . 6 20062.3 
940.4 20578.4 

948 20822.3 
947 . 2 21527.5 
949 . 1 22507.1 
950 . 7 23327.5 
953 . 3 23785.4 
946.6 24353.9 
949 . 3 24983.4 
955.5 25202.4 
954.7 25498.7 

Manning's n values 

Post-Project. rep 
F 
F 

RS : 200. 3 

num= 96 
Elev Sta 

945.5 13495 . 7 
945 . 8 14546 . 2 
945 . 6 15433 
945 . 4 16429 . 4 
941.9 17498 . 6 
944 . 5 17697 . 5 

945 18084.3 
943 . 7 19025 
940 . 8 19474 . 4 
939 . 9 20310.8 
937.7 20594.1 
945.7 20725.9 

957 20906 
953.9 21206.4 
956 . 5 21832 
957.8 22661.3 
950.7 23165.3 
950.5 23919.1 
950.7 24878.3 

num= 7 
n val sta 

.15 18261.2 
.053 

Elev sta 
945.7 13687.9 
945.8 14737.5 
945.6 15567.6 
944.1 16628.2 
943.3 17607.2 
951.2 17780.4 

942 18261.2 
944.9 19214 . 9 
946.5 19525 . 1 
939 . 3 20322.1 
938.9 20626.9 
942.7 20819.1 

955 20980 
955 21247.3 

957.6 22017 . 2 
957.9 22684 . 8 
950.8 23400 . 3 
949.7 24108.8 
952.9 24883.6 

n val Sta 
.065 19395 . 7 

Lengths: Left Channel 
520 515.72 

Right 
560 

1 
Permanent 

F 

RS: 200 . 2 

Interpolated 
num= 97 

Elev Sta Elev sta 
941 13453.5 941.7 13506 . 2 

944 . 3 14330.9 944.2 14491.6 
944 .1 15110 . 7 943.8 15278.6 
943 . 9 16084.9 943.3 16260.8 
942.2 17115942.0292 17146.9 
941.7 17728 .1 936.2 17754.7 

948 18086.8 939.2 18113.1 
944.8 18531.7 941.8 18707 . 3 
945.2 19247.5 944.2 19313.2 
940.4 20235.8 940 20296.5 
937.9 20633 938 . 7 20676 

948 20949.1 954 . 9 21027.6 
948.5 21746 948.8 21841.7 
948 . 8 22551 . 2 949 22836 . 7 
950.2 23492.3 951.2 23633.4 
949.4 23980 949 24145.7 
949.4 24529.6 949.2 24626.1 
948.5 24990 . 2 949.6 24999.2 
950.9 25239.2 950 25434.2 
958 . 4 

num= 8 
Page 103 

Elev Sta 
945.9 13882 . 5 
945.3 14938 . 1 
939.4 15743.1 

944 16879.3 
938 . 9 17628.8 
950.6 17838.1 
944.6 18437 . 1 
946.9 19248.3 
941.1 19863.4 
942 . 6 20372 . 8 
940.5 20657.3 
942.7 20861.5 
955 . 9 20990 
956.9 21438 . 7 
957 . 7 22136.9 
957.8 22918.3 

954 23576.8 
949.5 24379.6 
950.7 24903 

n val sta 
.032 20263.9 

coeff Contr. 
.1 

Elev Sta 
944.4 13667.2 
944.1 14677.3 
943.3 15461.1 
943 . 4 16458.2 

942 17406.4 
936 . 2 17774.2 
940 . 7 18233.7 
944.7 18794.8 
945 . 7 19482.3 
940.6 20329.2 

937 20686.1 
947.5 21215 
948.3 22059 
949.8 22992.3 
950.7 23641.6 
948.5 24326 
949 . 5 24679.5 

947 25138.6 
953.6 25474.7 

Elev 
945.7 
945 . 4 
943 . 1 
943 . 5 
936 . 3 

947 
945.1 
947.6 
942 . 3 

938 
939 . 8 
948.6 
954.6 

956 
954 

956.9 
954.1 
950.1 
957 . 1 

n val 
.043 

Expan . 
. 3 

Elev 
944.5 
943.8 
943.2 
942.6 
942.7 

941 
939.8 
941.3 
942.9 
937.6 
939.7 
947.3 
949.1 
949.2 
948.8 
947.5 
947.3 

950 
955.9 



Post-Project. rep 
sta n val sta n val Sta n val sta n val Sta n val 

13153 . 3 . 15 17960.5 .15 18233.7 .065 19482 . 3 .032 20235.8 .043 
20744 . 043 21215 . 025 23667 . 9 . 053 

Bank Sta : Left Right Lengths: Left channel Right coeff contr . Expan . 
17960 . 5 20744 535 525 . 73 515 . 1 .3 

Ineffective Flow num= 3 
Sta L Sta R El ev Permanent 
13150 17115 960 F 
20744 23100 960 F 

25169 . 5 25498 . 7 960 F 

CROSS SECTION 

RIVER: 1 
REACH : 1 RS: 200.1 

INPUT 
Description : 200.1 
Station Elevation Data num= 96 

Sta Elev Sta Elev sta El ev Sta El ev Sta Elev 
13401.5 961 . 6 13404.9 959.9 13406 . 7 957.2 13436.1 949 . 3 13438.3 947.2 
13608 .9 944 . 8 13771.4 944.1 13861.6 946 . 2 14093.6 944 . 2 14363 943 . 5 
14599.1 944 14804.9 943.5 14985 . 6 943.6 15188 . 8 942 . 7 15425 . 2 942.8 
15650 . 8 942 . 8 15834 . 1 942.9 16015 . 4 942 . 8 16214 . 7 941.9 16467 . 4 941.6 
16641 . 3 942 . 8 16821 .1 944 17077.9 942 . 2 17313 941.7 17523 . 7 941.6 
17672 . 5 940. 7 17733 . 3 943.5 17903.5 943 18097 942 18197 940.9 

18244 934.9 18278.2 934 . 7 18280 936 . 9 18289 936.2 18327.6 941.8 
18505 . 3 941.8 18602 941. 2 18752.8 944 . 8 18927 . 6 940.3 19044.3 938.9 
19072 . 3 941 . 3 19130 . 7 943 19301 . 3 943 .1 19402 . 1 944 . 8 19524.2 937 . 7 
19631 .9 945.9 19875.1 939 . 3 20104.9 934 . 9 20306 . 5 934 . 5 20329 . 5 935.2 
20520.9 935 . 5 20604.1 936.7 20643 947.2 20857 . 2 946 . 5 21112 . 6 946.5 
21165.6 945 . 5 21339 . 7 946 . 3 21499 . 9 947 . 4 21673 . 2 947.4 21692.7 947 . 4 
21938 . 1 947.6 21976 . 2 947 . 6 22310 947.7 22366 . 6 947 . 7 22620 . 5 948 

22748 948 . 7 23104 . 3 950 . 4 23323.4 950.8 23521 950 . 1 23671. 5 950.7 
23677.2 948 . 1 23730 . 1 951.6 23754.2 948 . 1 23760 . 8 950.1 23949.5 948 . 5 
24132 . 7 948 . 8 24309.4 949 24354.9 949 . 5 24372 . 1 946.9 24561. 3 948.7 
24717.9 946 . 9 24773.6 949.1 24952 . 8 948 . 5 25016.6 946 . 2 25028.8 948 . 4 
25039.1 944. 7 25073 . 4 947 . 5 25256.1 949 . 3 25287.2 954.4 25301 949.1 
25375.9 953.1 25528.9 956 25539.2 957 . 4 25551.8 955.4 25735 . 3 957 . 8 

25963 960 

Manning ' s n val ues num= 8 
Sta n val Sta n val sta n val Sta n val sta n val 

13401 . 5 . 15 15425 . 2 . 043 16821. 1 . 15 18752 . 8 . 15 19524.2 . 032 
20643 . 043 21165 . 6 . 025 23730 . 1 . 053 

Bank Sta : Left Right Lengths: Left Cha nne l Right coeff contr. Expan . 
17733.3 20643 490 491.65 495 . 1 . 3 

I neffective Fl ow num= 3 
Sta L Sta R Elev Permanent 
13400 17030 960 F 
20800 23000 960 F 

25287 . 2 25965 960 F 

CROSS SECTION 

RIVER : 1 
REACH : 1 RS : 200 

INPUT 
De scri ption : 200 
Stati on Elevation Data num= 96 

sta Elev sta Elev sta El ev Sta Elev Sta Elev 
13751.9 957.5 13774.9 950 . 4 13899.2 945 . 3 14075 . 2 943.6 14247 . 4 943.4 
14390 . 2 944 . 1 14410 . 8 941.9 14489 . 5 944.7 14707 . 6 944 . 7 14871.6 945 
15032.5 944.4 15300 . 2 944 . 1 15460.8 944 . 8 15628 944 . 3 15784 . 9 944.2 
15958.7 943 . 4 16114 943 . 3 16279 942.4 16452 942 . 3 16652 . 4 942 . 7 
16843 . 9 942 . 3 17008 . 1 943 . 8 17197 . 2 943 . 5 17388.9 942 . 5 17552.5 941.8 
17738.6 942.2 17904 942 . 1 18074.8 942 . 9 18250.5 943 . 4 18433 . 6 942 . 2 

18601 942 . 2 18626 940 . 2 18638.8 934 18658 . 5 933 . 4 18693.5 940 . 2 
18768.9 944 . 3 18874 . 7 940 . 2 19043 . 7 940 . 6 19233.3 941.2 19416.4 942.6 
19566.9 941.6 19720.1 935 . 8 19796.8 938 . 8 19975 934.4 20272.3 934.1 
20276.6 934 . 2 20626.2 936 . 3 20790.5 935 . 3 20829 944.5 21085.6 944 
21172 . 7 942.8 21329 . 4 945.1 21406.2 952 . 7 21433 . 8 946 . 6 21513 . 2 947 . 1 
21713.7 947 21747 . 4 947 21906 . 5 946 . 8 21920 . 3 946.8 22147.8 946 
22206 . 3 945 . 8 22451.9 946.8 22701.3 947.9 22901.9 948.3 23151.7 949 . 3 
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23234.2 
23712. 7 
24020.6 
24513 . 5 
25075.8 

25211 
25622 . 7 

950 .1 23323.5 
946 . 9 23720 . 9 
947.1 24029 . 2 
945.6 24672 . 5 
943.9 25087.5 
947 . 8 25384.8 
961 . 4 

Manning's n val ues 
Sta n val s ta 

13751 . 9 .15 15628 
20829 .032 21329.4 

Bank Sta: Left 
17008.1 

.Right 
20829 

I neffective Flow 
Sta L Sta R 
13751 16950 
21350 23200 

num= 
El ev 

960 
960 
960 25200 . 7 25625 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description : 199.91 
station Elevation Data 

Sta 
14357 
14919 

15584 . 5 
16186 

16862 . 4 
17583.3 
18189 . 1 
18757.1 
19274 . 4 

20122 
20817 . 6 
21181.1 
21673 . 9 

22462 
23195.8 
23685.3 
23890.2 
24602 . 1 
25046 . 9 
25559.1 

Elev Sta 
952 14390.5 

943.3 15064 . 9 
943 . 3 15701.7 
942.4 16318.5 
941.9 16985. 5 
941.1 17747.3 
942.2 18396 . 1 
941.1 18776 . 4 
940 . 6 19412 . 9 
935 . 3 20357 
934.9 20841 . 2 
941. 5 21315 . 9 
946 . 5 21886.3 
946.4 22675.7 
947 .1 23332 . 1 
950 . 9 23692 . 1 
946 . 9 24000 
944.4 24749 . 8 
947.2 25137 . 9 
953 . 2 

Manning's n values 
sta n val Sta 

14357 . 15 16318. 5 
21013 . 043 21315.9 

Bank sta: Left Right 
16862 .4 21315 . 9 

Ineffective Flow num= 
Sta L Sta R Elev 
14357 16800 960 
21330 23050 960 
25200 25559 . 1 960 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 199 . 82 

Left Channel Bank Station 
Station Elevation Data 

sta Elev s ta 
14626 . 5 957.7 14665 
15038 . 4 942.1 15177 . 1 

948 . 7 23510 . 9 
949 .2 23769.1 
945.6 24038 
946 . 4 24863 .2 
947.1 25163.5 
952.1 25573.3 

num= 9 
n val Sta 

.043 17008 . 1 

. 043 21713.7 

Post- Project . rep 
949.9 23672 . 1 949 . 6 23707.3 
950.4 23820 . 8 947.8 23989.1 
947 .6 24198 . 6 947 24361 
946 . 6 25018.9 946 . 3 25064 . 3 
947 .5 25181 . 3 953.2 25200 . 7 

956 25602.8 956 .1 25616 . 3 

n val Sta 
. 15 18601 

.025 23769 . 1 

n val sta 
. 15 19566.9 

.053 

Lengths : Left Channel 
520 521.67 

Right 
525 

coeff contr. 
.1 

3 
Permanent 

F 
F 
F 

RS: 199. 91 

num= 96 
Elev Sta 

944.3 14519 . 8 
943.3 15201 . 6 
943 . 3 15826.7 
941 . 2 16444.9 
941.6 17123.4 
940 . 1 17924.2 
942.1 18544.2 
938.5 18875.1 
940 .1 19433.2 
935.3 20396 . 2 
934.9 21013 

945 21377 . 5 
946.2 22065.2 
948.1 22731 
947 . 2 23499 
948 . 2 23702 . 9 
946.9 24127.8 
944 . 2 24887 . 7 
947 .1 25214.4 

num= 10 
n val Sta 

.043 17747.3 

.043 21377.5 

Elev Sta 
944.3 14639.2 
943.3 15338.6 

943 15946 . 8 
941.2 16595 
941.2 17256 .1 
940.7 18048.2 
943.4 18752 .1 
932.1 19009 . 5 
938 . 2 19665 
935 . 2 20513 . 6 
935.1 21078 . 3 
952.3 21405 . 6 
946.2 22189.8 
948.3 22992 . 2 
947.4 23628.6 
950 . 2 23747 . 7 
946. 1 24323 . 2 
943 . 5 25018.7 
951.6 25285 . 5 

n val sta 
.15 18544 . 2 

. 025 23702.9 

Le ngths: Left channel 
465 466 . 41 

Right 
465 

3 
Permanent 

F 
F 
F 

RS : 199 . 82 

Interpolated 
num= 97 

Elev Sta 
955 .3 14714. 8 
942 . 1 15312 

Elev Sta 
947 . 7 14731.9 
942 . 9 15442.8 
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Elev sta 
944 14799 . 9 

943 . 4 15454 . 7 
942 . 7 16066.9 
941.2 16734.2 
940 . 2 17418.5 
942.2 18185 

941 18756 . 5 
940 .1 19154.1 
944. 1 19683 . 4 
938 . 9 20603.3 
935.1 21141.2 
945.7 21555.3 
945 . 7 22354.3 
947 . 3 23079 . 5 
947.3 23678.5 
949 . 7 23766 . 7 
945 . 3 24446.3 
945.8 25033.6 
947.1 25444.7 

n val sta 
. 15 19433 . 2 

.053 25018.7 

coeff contr . 
.1 

Elev sta 
943 . 6 14878. 2 
943 . 5 15572 . 5 

949.9 
947.8 
947 . 2 

946 
953 . 7 
960 . 7 

n val 
. 032 

Expan. 
. 3 

Elev 
943 . 3 
943 . 3 
942.8 
941.2 
940 . 8 
942.2 
940.1 
941.2 
944 . 3 
938.2 
941.5 
946.7 
945 . 2 
947.2 
948. 1 
947 . 4 
945.3 
942 . 4 
950 . 8 

n val 
.032 
.025 

Expan . 
. 3 

Elev 
942 . 2 
942.6 



Post-Project . rep 
15710.4 942 . 1 15843.3 942-2 15981. 6 942 16111 . 7 
16337 . 7 941.1 16490 941. 8 16647.8 941.2 16807.1 
16937.5 940.1 17070.8 940 . 1 17202 -5 940.1 17339.2 
17635.5 940 . 1 17774.7 939 . 1 17955 . 5 939 . 8 18107 
18376.6 941.118554.9 941. 8 18684-9 940.6 18768 . 3 
18818 .1 931.2 18845.4 938. 1 18894.5 940 19032.4 
19236 . 6 938 . 1 19354 . 5 941.6 19458-6 938.6 20124 . 2 
20533.6 938.6 20766.2 939.3 20910 . 7 936 . 7 20926 
21146 . 9 939- 7 21241. 8 942.2 21405 . 4 944 . 5 21551.8 
21937.2 945 -7 22121. 7 945.7 22347.1 945 -6 22491.6 
22790-5 945 . 6 22925. 1 946 . 5 23055 . 8 946.4 23218.3 
23514 . 8 945.8 23642 948 . 2 23655.7 947 . 2 23663.6 
23724-8 949.5 23780 . 9 946 . 5 23947 945 24077 . 1 
24210 .3 943.6 24214.2 944.9 24354 . 9 943 . 6 24545 . 8 
24928 . 6 944 25002.7 943.7 25010.2 942.2 25023.6 
25304 . 8 946.9 25 434.7 948. 1 25588 . 5 950.5 25663 . 5 
25810 .1 957 . 9 25834 . 3 954 . 9 25859 . 3 957.7 25991.9 
26241. 6 962 .1 26277 964.4 

Mannin g ' s n values num= 6 
sta n val Sta n va l Sta n val Sta 

14626 . 5 . 15 18554.9 .15 19165. 1 .065 21405.4 
25002 . 7 .025 

Bank Sta: Left Ri ght 
16870 21405.4 

Lengt hs : Left chann e l Right 
0 

I neffective Flow num= 3 
Sta L Sta R El ev 

14626 . 5 16870 960 
Permanen t 

F 
21650 22900 960 F 
25350 26127 960 F 

SUMMARY OF MANN ING ' S N VALUES 

River:1 

Reac h River sta . 
n8 n9 n10 

1 214. 14 

1 214 .04 

1 213-95 

1 213 -85 

1 213 -75 

1 213 -745 

1 213-74 

1 213 . 66 

1 213 -57 

1 213 . 47 

1 213-38 

1 213-33 

1 213 . 26 

1 213.255 

1 213 . 25 

1 213.21 

1 213 . 11 

1 213 .03 

0 0 

n1 n2 

.04 .035 

.04 . 035 

.04 .035 

.04 .035 

.037 .032 

sri dge 

.037 . 032 

.037 . 032 

.037 .032 

.037 . 032 

.037 . 032 

.037 .032 

.037 .032 

Bri dge 

.037 . 032 

.037 .032 

.037 .032 

.037 .032 
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941.9 16269 . 4 
940 .1 16870 
940.1 17503 . 8 
939.8 18236.3 

940 18787.7 
940.6 19165 . 1 
939-3 20322 -3 
937.9 21009 . 9 
945 . 7 21756. 1 
945 . 9 22657 . 2 
946.1 23364 . 5 
949 . 2 23669.7 
944 . 4 24199 . 5 

943 24742 . 9 
945 . 4 25153 . 6 
951. 7 25798.3 
960.7 26149.5 

n val Sta 

n3 

.025 23724 . 8 

coeff Contr . 
.1 

n4 

.04 

. 04 

.04 

. 04 

. 037 

.037 

.037 

. 037 

. 037 

. 037 

. 037 

. 037 

.037 

. 037 

.037 

. 037 

941.3 
940 . 1 
940 . 1 
940 . 2 
931 . 4 
939.3 
939.2 
936 . 6 
945.8 
946.2 
946.1 

947 
945.5 
943.3 
945 . 8 
956 . 3 
962 . 1 

n val 
.053 

Expan. 
.3 

n5 n6 n7 



Post-Project . rep 
1 212.93 .037 .032 .037 

1 212 . 84 . 037 . 032 .037 

1 212.74 . 037 .032 .037 

1 212 . 68 . 037 .032 . 037 

1 212 . 675 Bridge 

1 212 . 67 .037 .032 . 037 

1 212 -56 .037 .032 .037 

1 212 . 46 .037 .032 . 037 

1 212. 37 .037 .032 . 037 

1 212.27 .045 .03 3 . 04 

1 212 . 18 .045 . 033 . 04 

1 212 .08 .045 . 033 .04 

1 211 . 99 .045 . 033 . 04 

1 211.89 .045 .033 .04 

1 211 . 79 .045 . 033 .04 

1 211 . 71 .045 . 033 .04 

1 211.64 .045 .033 .04 

1 211 . 54 .037 .032 .037 

1 211 . 525 Bridge 

• 1 211 . 51 .037 .032 .037 

1 211.41 .037 .032 . 037 

1 211 . 31 .037 . 032 .037 

1 211.21 .037 .032 .037 

1 211.12 .037 .032 . 037 

1 211.02 .037 . 032 . 037 

1 210 . 93 .037 . 032 .037 

1 210 . 83 .037 .032 .037 

1 210 . 74 . 037 .032 .037 

1 210 . 64 .037 .032 .037 

1 210 . 55 .037 . 032 . 037 

1 210 . 46 .037 . 032 .037 .037 .025 

1 210-36 .032 . 037 .025 .025 

1 210.26 .037 .032 .037 . 037 .025 

1 210.17 .037 .032 . 037 .025 

1 210 .07 .032 . 037 .02 .037 .025 

1 209.98 .037 . 032 . 035 . 037 

1 209.88 .037 . 032 . 035 . 025 

1 209 . 79 .037 . 032 .035 . 025 

1 209.69 .037 -032 .035 . 025 

• 1 209.60 .037 .032 .032 . 035 .025 
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1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

209.54 

209 . 535 

209.53 

209 . 42 

209.33 

209.24 

209 .14 

209 .04 

208 . 95 

208.85 

208 . 75 

208 . 67 

208.57 

208 . 48 

208 . 39 

208.29 

208.19 

208. 10 

207 . 99 

207.90 

207 . 80 

207 . 71 

207 . 62 

207.49 

207.485 

207 . 48 

207.43 

207.34 

207.27 

207 . 16 

207.07 

206.97 

206 . 88 

206.79 

206 . 7 

206.6 

206 . 51 

206 .41 

206 . 32 

.025 

Br i dge 

.025 

.037 

.037 

.037 

.037 

.037 

.037 

.037 

.037 

.037 

.037 

.043 

.043 

.025 

.025 

.025 

.043 

.043 

.043 

.02 5 

.025 

.032 

sri dge 

.032 

.025 

.025 

.025 

.025 

.043 

.025 

.025 

.025 

.025 

.025 

.025 

.025 

.043 

Pos t - Project. rep 

.032 

.032 

. 015 

.015 

.015 

.015 

. 015 

.015 

.015 

.015 

.015 

.015 

.015 

.015 

.043 

.043 

.043 

.015 

.015 

.015 

.032 

.043 

.015 

.037 

.043 

.043 

.043 

. 043 

. 032 

.043 

.043 

.043 

.043 

.043 

.043 

.043 

.032 
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.037 

.037 

.037 

.037 

.032 

.032 

.032 

.037 

.037 

.037 

.037 

.037 

.043 

.032 

.015 

.015 

.015 

.032 

.032 

.032 

.015 

.032 

.032 

.032 

.032 

.032 

.032 

.032 

. 032 

.032 

.032 

.032 

.032 

.032 

.032 

.032 

.032 

.032 

.037 

. 037 

. 037 

. 032 

. 032 

. 032 

.032 

.03 2 

.032 

.032 

.032 

.032 

.032 

.032 

.032 

.032 

.032 

.015 

.037 

.037 

. 037 

. 032 

.037 

. 032 

. 032 

. 032 

.032 

. 032 

.032 

. 032 

.032 

.032 

.032 

.037 

.032 

.032 

.032 

.032 

.032 

.032 

.032 

.032 

.032 

.032 

.037 

.032 

.032 

.032 

.032 

. 032 

.032 

.032 

.032 

.032 

.032 

.032 

.032 

.025 

.025 

.025 

.025 

.025 

.037 

.037 

.037 

.037 

.037 

.037 

.037 

.032 

.032 

.032 

.025 

.025 

. 025 

. 032 



• 

• 

• 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

206.22 

206.13 

206 .03 

205 . 94 

205.84 

205.75 

205 .62 

205.52 

205.43 

205.4 

205.34 

205 .25 

205.15 

205 .06 

204.97 

204.87 

204.78 

204.68 

204 .61 

204.53 

204 . 42 

204 .34 

204.25 

204.15 

204 .05 

203.96 

203.86 

203 . 77 

203.67 

203.58 

203.48 

203.39 

203.29 

203.19 

203.09 

202.99 

202.9 

202.8 

202.69 

202.59 

Post-Project. rep 
. 043 . 043 . 032 

. 043 

.043 

.043 

.043 

.043 

.025 

.043 

.04 3 

.043 

.04 3 

. 025 

.025 

.037 

.025 

.025 

.025 

. 025 

.025 

. 025 

.025 

.025 

.035 

.035 

.05 

.025 

.043 

.025 

.025 

.025 

. 025 

. 025 

.025 

.025 

.025 

.025 

.025 

.025 

.025 

.025 

.033 

.033 

. 033 

. 043 

.043 

. 043 

. 043 

. 043 

. 043 

.043 

. 037 

.037 

. 037 

. 037 

. 037 

. 037 

.037 

.037 

. 037 

. 037 

. 037 

. 032 

. 032 

. 035 

.043 

. 043 

.043 

.037 

.037 

. 037 

. 037 

. 037 

. 043 

.043 

. 043 

. 043 

. 043 

. 043 

.043 
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. 032 

.032 

.032 

.032 

. 043 

.043 

. 032 

.032 

. 032 

. 025 

. 037 

. 037 

.037 

.037 

. 037 

. 037 

.037 

. 037 

. 037 

. 037 

. 037 

. 025 

.025 

. 032 

.043 

.032 

.043 

. 037 

.037 

. 037 

. 037 

. 037 

. 043 

.043 

. 043 

. 043 

. 043 

. 043 

.043 

. 025 

.037 

. 032 

. 025 

. 032 

. 032 

. 032 

. 032 

. 025 

.025 

. 025 

. 025 

.025 

.025 

.037 

. 025 

.037 

.037 

.025 

.025 

. 025 

.032 

.037 

.032 

. 032 

.032 

. 032 

.032 

. 032 

. 037 

.037 

. 037 

. 037 

. 037 

.037 

. 037 

. 037 

. 032 

. 025 

. 025 

. 025 

. 025 

. 025 

.037 

. 025 

. 032 

. 025 

.025 

.025 

.025 

. 025 

. 025 

. 043 

.043 

. 043 

. 043 

. 043 

. 025 

. 025 

.025 



1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

.025 .025 

.037 .025 

.025 

.025 

.025 

.053 

.053 

.025 .053 

.025 .053 

202.48 

202.37 

202.29 

202.18 

202.09 

201.99 

201.9 

201.81 

201.71 

201.62 

201.52 

201 . 43 

201.33 

201.24 

201.14 

201.05 

200.95 

200.86 

200.77 

200 . 67 

200.58 

200.49 

200.39 

200.3 

200 . 2 

200.1 

200 

199.91 
.025 

199.82 

SUMMARY OF REACH LENGTHS 

River: 1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

Reach River Sta . 

214.14 
214.04 
213 . 95 
213.85 
213 . 75 
213.745 
213.74 
213 . 66 
213 . 57 

.043 

.025 

.025 

.025 

.025 

.025 

.025 

.025 

.025 

.025 

.025 

.043 

.043 

.043 

.043 

.043 

.043 

.043 

.043 

.043 

Left 

.15 

.15 

.15 

. 15 

. 15 

. 15 

. 15 

. 15 

.15 

475 
495 
500 
521 
125 

Bridge 
391 
490 
650 

Post - Project. rep 

.043 

. 043 

.043 

.043 

. 043 

.043 

.043 

.065 

.065 

.15 

. 15 

.065 

.065 

.065 

.065 

.15 

. 15 

. 15 

.15 

. 15 

.043 

.043 

.043 

.15 

.15 

. 043 

. 043 

.043 

. 15 

channel 

510.51 
493.12 
504.25 
520.04 
116.36 

373.47 
491.08 
500.37 
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.037 

.043 

.043 

.043 

.043 

.043 

.043 

.065 

.065 

.025 

.025 

.025 

.025 

.025 

.025 

.025 

.037 

.032 

.032 

.032 

.15 

.043 

.043 

.065 

.065 

. 15 

. 15 

.15 

.065 

Right 

570 
480 
500 
541 
120 

361 
495 
390 

.043 

.037 

.037 

. 037 

. 037 

. 032 

.032 

.032 

.032 

.065 

.15 

.15 

. 15 

.15 

.15 

.15 

.032 

.037 

.037 

. 15 

.032 

. 15 

. 15 

.032 

. 032 

.15 

. 15 

. 15 

.025 

.043 

.043 

.043 

.043 

.037 

.037 

.037 

.037 

.065 

.032 

.032 

.032 

. 15 

.037 

.037 

.037 

.035 

.025 

.032 

.043 

.032 

.032 

.043 

.043 

.032 

.032 

.032 

.053 

.043 

.037 

.037 

.025 

.025 

.032 

.037 

.037 

.037 

.037 

.032 

.032 

.035 

.035 

.035 

.043 

.025 

.043 

.043 

.043 

.043 

.043 

.032 

.043 

.025 

.025 

.025 

. 025 

. 025 

.037 

. 025 

. 025 

. 025 

.032 

.037 

.037 

.025 

.025 

.025 

. 025 

. 053 

. 025 

.025 

.043 

.043 



• Post-Project. rep 
1 213.47 500 493 . 66 485 
1 213 . 38 210 290 . 06 395 
1 213.33 266 316.41 426 
1 213.26 155 152 . 22 155 
1 213.255 Bridge 
1 213 . 25 121 123.36 121 
1 213 . 21 450 531.57 745 
1 ' 213.11 425 459.38 565 
1 213 .03 475 495 525 
1 212.93 495 501 .9 535 
1 212.84 565 538.19 480 
1 212 . 74 296 242 . 17 66 
1 212.68 155 154.01 155 
1 212 . 675 Bridge 
1 212 . 67 481 55 7 .08 901 
1 212 . 56 495 502 . 71 525 
1 212.46 495 497 . 81 510 
1 212 . 37 500 495 . 84 485 
1 212.27 510 495 475 
1 212.18 500 502 . 53 485 
1 212 .08 510 519 .85 475 
1 211.99 740 489 . 19 710 
1 211 . 89 507 527 . 46 640 
1 211 . 79 680 450.74 290 
1 211.71 780 392.06 500 
1 211 . 64 481 521.13 221 
1 211.54 125 125.49 120 
1 211.525 Bridge 
1 211.51 541 562.88 606 
1 211 . 41 500 501.53 505 
1 211.31 540 523 . 28 460 
1 211 . 21 495 493 . 11 475 
1 211.12 500 505.73 500 
1 211.02 485 493.19 495 
1 210 . 93 505 505.14 505 
1 210.83 505 505.61 500 
1 210 . 74 495 503 . 39 500 
1 210.64 520 515 . 29 495 • 1 210.55 475 473.19 495 
1 210.46 520 522 . 28 505 
1 210.36 480 487 . 62 480 
1 210.26 505 512 . 65 520 
1 210 . 17 505 497.78 495 
1 210 .07 511 494.01 499 
1 209.98 519 492.54 497 
1 209 . 88 504 500 . 82 498 
1 209.79 497 500 . 22 505 
1 209 . 69 541.3 544 . 5 578.5 
1 209.60 243 288.7 318 
1 209.54 114 116 . 26 106 
1 209 . 535 Br idge 
1 209.53 588 626 654 . 7 
1 209.42 501 486 .04 526 
1 209 . 33 563 490.4 583 
1 209.24 514 515.61 523 
1 209 . 14 515 499.52 517 
1 209 .04 495 493 . 13 531 
1 208 . 95 458 514 . 75 603 
1 208 . 85 511 479.03 452 
1 208 . 75 565 559.49 569 
1 208 . 67 456 449 . 63 359 
1 208 . 57 685 539 . 75 467 
1 208.48 52 1 435 . 12 469 
1 208.39 509 512.43 494 
1 208.29 577 525.37 560 
1 208.19 537 505 . 13 617 
1 208 . 10 582 483 . 64 477 
1 207 . 99 483 482 . 81 544 
1 207.90 539 522 . 44 631 
1 207 . 80 562 495 . 85 534 
1 207 . 71 493 488 . 78 530 
1 207.62 493 471.11 510 
1 207 . 49 244 246 . 48 308 
1 207.485 Br i dge 
1 207.48 236 236 . 83 302 
1 207.43 493 507.55 548 
1 207 . 34 478 511 . 15 584 
1 207 .2 7 495 . 6 574 655 . 3 • 1 207 . 16 586 585 . 23 607 
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1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

207.07 
206.97 
206.88 
206.79 
206.7 
206.6 
206 . 51 
206.41 
206 . 32 
206 . 22 
206.13 
206 .03 
205.94 
205.84 
205 . 75 
205.62 
205.52 
205 . 43 
205.4 
205.34 
205 . 25 
205 .15 
205.06 
204 . 97 
204 . 87 
204 . 78 
204 . 68 
204 . 61 
204 . 53 
204 . 42 
204.34 
204 . 25 
204.15 
204 . 05 
203.96 
203.86 
203 . 77 
203.67 
203 . 58 
203.48 
203.39 
203 . 29 
203 .19 
203.09 
202.99 
202.9 
202.8 
202.69 
202 . 59 
202 .48 
202.37 
202 . 29 
202.18 
202.09 
201.99 
201 . 9 
201.81 
201.71 
201 . 62 
201. 52 
201.43 
201. 33 
201 . 24 
201 .14 
201.05 
200 . 95 
200 . 86 
200.77 
200.67 
200 . 58 
200.49 
200.39 
200.3 
200 . 2 
200.1 
200 
199.91 
199.82 

Post-Project . rep 
510 514.11 520 
480 491.78 480 
480 487.71 505 
495 489 . 96 520 
500 500.23 500 
515 504.63 520 
495 496.45 500 
495 494.64 490 
515 513 . 83 520 
500 502.44 460 
490 483.44 540 
590 513.6 510 
505 506 . 69 510 
495 496 480 
825 642 490 
560 523 510 
430 470 400 
175 171 .89 125 
305 315 370 
485 492 450 
505 506 485 
495 495 . 39 495 
505 505 530 
510 503 550 
495 499 505 
505 515 550 
325 407 570 
395 449 545 
570 552 525 
430 453 500 
495 488 480 
510 508 500 
510 509 510 
510 505 520 
495 502 505 
505 498 480 
490 498 480 
470 490 505 
560 513 495 
500 505 . 82 515 
500 505 500 
620 535 420 
535 520 485 
520 518 500 
480 456 424 
575 538 460 
600 555.5 450 
585 566 .1 510 
400 561 . 2 640 
700 576.2 385 
430 400 . 7 360 
590 583 .1 600 
525 511 . 84 500 
510 509.32 500 
470 477.46 490 
500 495.8 500 
535 511 . 61 515 
505 489 . 63 495 
485 486 . 48 510 
495 492.06 495 
555 519 . 88 505 
515 514.62 515 
485 488.56 490 
480 481.53 485 
520 512.89 510 
475 474 . 38 480 
525 523.32 525 
500 495 . 64 520 
500 503 . 34 510 
475 479.55 530 
510 497 . 59 510 
550 506.5 480 
520 515.72 560 
535 525 . 73 515 
490 491.65 495 
520 521.67 525 
465 466.41 465 

0 0 0 
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• Post-Project. rep 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: 1 

Reach River Sta . contr. Expan . 

1 214.14 . 1 . 3 
1 214.04 . 1 . 3 
1 213.95 .1 . 3 
1 213.85 .1 . 3 
1 213.75 . 1 . 3 
1 213.745 Bridge 
1 213.74 .1 . 3 
1 213.66 . 1 .3 
1 213. 57 . 1 . 3 
1 213.47 .1 . 3 
1 213.38 .1 .3 
1 213.33 . 1 . 3 
1 213.26 .1 .3 
1 213.255 Bridge 
1 213.25 . 1 .3 
1 213.21 .1 .3 
1 213.11 . 1 . 3 
1 213.03 . 1 . 3 
1 212.93 . 1 .3 
1 212.84 . 1 . 3 
1 212.74 .1 .3 
1 212.68 .1 . 3 
1 212 . 675 Bridge 
1 212.67 .1 . 3 
1 212.56 .1 . 3 
1 212.46 .1 . 3 
1 212.37 . 1 .3 
1 212.27 .1 . 3 
1 212.18 .1 . 3 • 1 212.08 . 1 . 3 
1 211.99 .1 . 3 
1 211.89 . 1 . 3 
1 211.79 . 1 .3 
1 211 . 71 .1 . 3 
1 211.64 .1 .3 
1 211. 54 . 1 .3 
1 211.525 Bridge 
1 211.51 .1 .3 
1 211.41 . 1 .3 
1 211.31 .1 . 3 
1 211.21 .1 . 3 
1 211.12 .1 . 3 
1 211.02 . 1 . 3 
1 210.93 .1 . 3 
1 210.83 . 1 . 3 
1 210.74 .1 . 3 
1 210.64 . 1 . 3 
1 210.55 .1 . 3 
1 210.46 .1 . 3 
1 210.36 .1 . 3 
1 210.26 .1 . 3 
1 210.17 . 1 . 3 
1 210 . 07 .1 . 3 
1 209 . 98 . 1 . 3 
1 209 . 88 .1 . 3 
1 209 . 79 .1 . 3 
1 209.69 .1 . 3 
1 209 . 60 . 1 . 3 
1 209 . 54 . 3 . 5 
1 209.535 Bridge 
1 209.53 . 3 . 5 
1 209 . 42 . 1 . 3 
1 209.33 .1 . 3 
1 209 . 24 .1 . 3 
1 209.14 .1 . 3 
1 209.04 .1 . 3 
1 208.95 .1 . 3 
1 208.85 .1 . 3 
1 208.75 . 1 . 3 • 1 208.67 . 1 . 3 
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Post-Project . rep 
1 208.57 .1 . 3 
1 208.48 .1 . 3 
1 208.39 .1 .3 
1 208.29 .1 . 3 
1 208.19 .1 . 3 
1 208.10 .1 . 3 
1 207.99 .1 . 3 
1 207.90 .1 . 3 
1 207.80 .1 . 3 
1 207.71 .1 . 3 
1 207 . 62 .1 .3 
1 207.49 . 3 . 5 
1 207.485 Bridge 
1 207.48 . 3 . 5 
1 207.43 .1 . 3 
1 207.34 .1 . 3 
1 207 . 27 . 1 . 3 
1 207 . 16 .1 . 3 
1 207.07 .1 . 3 
1 206.97 .1 . 3 
1 206.88 .1 . 3 
1 206.79 . 1 . 3 
1 206 . 7 . 1 . 3 
1 206 . 6 . 1 . 3 
1 206. 51 . 1 .3 
1 206.41 .1 . 3 
1 206.32 . 1 . 3 
1 206 . 22 . 1 . 3 
1 206 . 13 . 1 . 3 
1 206 . 03 .1 . 3 
1 205 . 94 .1 .3 
1 205.84 .1 . 3 
1 205.75 .1 .3 
1 205.62 .1 . 3 
1 205 . 52 .1 . 3 
1 205.43 . 1 . 3 
1 205.4 . 1 . 3 
1 205.34 .1 . 3 
1 205.25 .1 . 3 
1 205.15 .1 . 3 
1 205 .06 .1 . 3 
1 204 . 97 . 1 . 3 
1 204 . 87 .1 . 3 
1 204 . 78 .1 . 3 
1 204.68 .1 . 3 
1 204 . 61 .1 . 3 
1 204.53 .1 . 3 
1 204 . 42 .1 . 3 
1 204.34 .1 . 3 
1 204 . 25 .1 . 3 
1 204 . 15 . 1 . 3 
1 204.05 .1 . 3 
1 203.96 .1 . 3 
1 203 . 86 . 1 .3 
1 203 . 77 . 1 . 3 
1 203.67 . 1 . 3 
1 203.58 . 1 . 3 
1 203 .48 .1 . 3 
1 203.39 .1 .3 
1 203.29 .1 . 3 
1 203.19 . 1 . 3 
1 203 .09 .1 .3 
1 202.99 .1 . 3 
1 202.9 .1 . 3 
1 202.8 .1 .3 
1 202.69 .1 .3 
1 202.59 .1 . 3 
1 202.48 .1 . 3 
1 202.37 . 1 . 3 
1 202.29 .1 . 3 
1 202.18 .1 . 3 
1 202 .09 .1 . 3 
1 201 . 99 . 1 . 3 
1 201.9 .1 . 3 
1 201 . 81 .1 .3 
1 201.71 .1 .3 
1 201.62 .1 .3 
1 201.52 .1 . 3 
1 201.43 .1 . 3 
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• Post-Project . rep 
1 201. 33 . 1 . 3 
1 201.24 . 1 . 3 
1 201.14 .1 . 3 
1 201. OS . 1 . 3 
1 200.95 . 1 . 3 
1 200 . 86 . 1 . 3 
1 200 . 77 . 1 . 3 
1 200 .67 .1 . 3 
1 200 . 58 .1 . 3 
1 200.49 .1 . 3 
1 200 . 39 .1 . 3 
1 200 . 3 .1 . 3 
1 200 . 2 . 1 . 3 
1 200 . 1 .1 . 3 
1 200 . 1 . 3 
1 199 .91 .1 . 3 
1 199.82 . 1 .3 

Profi l e output Table - Standard Table 1 

Reach River Sta Profile Q Total Min ch El w.s . Elev crit w.s . E.G. Elev E.G. 
slope vel chnl Flow Area Top Width Froude # chl 

(cfs) (ft) (ft) (ft) ( ft ) 
(ft/ ft) (ft/ s) (sq ft) (ft) 

1 214.14 PF#1 169000.00 1048 . 70 1075.50 1062 . 66 1077.01 
0.000804 9 . 84 17180 . 80 1312.25 0. 36 

1 214.14 PF#2 169000.00 1048.70 1075.51 1062.66 1077.01 
0 . 000803 9.83 17184.70 726.86 0 . 36 

1 214 .04 PF#1 169000 . 00 1048 . 80 1075.04 1062.64 1076.58 
0.000846 9.95 16977 . 37 813.60 0. 36 

1 214.04 PF#2 169000 . 00 1048.80 1075 . 05 1062 . 64 1076 . 59 
0 . 000845 9 . 95 16981.74 733 .89 0 . 36 • 1 213.95 PF#1 169000.00 1049.30 1074 . 16 1063.67 1076 . 05 
0.001218 11 .04 15307 .03 777.39 0.43 

1 213 . 95 PF#2 169000.00 1049 . 30 1074 . 16 1063.67 1076 . 05 
0 . 001216 11 .04 15312.30 745.19 0 . 43 

1 213.85 PF#1 169000.00 1048.10 1071.66 1065.14 1075.08 
0 .002230 14 . 98 11764 .97 1017.61 0. 58 

1 213 . 85 PF#2 169000.00 1048 . 10 1071.66 1065.14 1075.09 
0.002229 14.98 11769.17 702.59 0. 58 

1 213.75 PF#1 169000 .00 1044.60 1071.97 1060.91 1073 . 93 
0.000919 11.25 15022.38 656 . 45 0.41 

1 213.75 PF#2 169000 .00 1044.60 1071.98 1060.91 1073 . 94 
0 .000918 11 . 25 15027 . 59 656 . 35 0.41 

1 213 . 745 Bridge 

1 213.74 PF#1 169000.00 1044.60 1071.66 1060.91 1073 . 68 
0 . 000958 11.40 14818. 54 654 . 76 0 . 42 

1 213 . 74 PF#2 169000 . 00 1044.60 1071.67 1060 . 91 1073 . 69 
0.000957 11.40 14824 . 14 654 . 73 0 . 42 

1 213 . 66 PF#1 169000.00 1047 . 60 1069.25 1063.62 1072.99 
0.002199 15.51 10898.87 586 .13 0 . 62 

1 213.66 PF#2 169000.00 1047 . 60 1069.27 1063.62 1073.00 
0 .002194 15 . 50 10906. 54 565.99 0 . 62 

1 213.57 PF#1 169000.00 1046 . 70 1069.19 1063.09 1071.61 
0.001831 12 . 49 13535 . 50 1275.07 0 . 55 

1 213 . 57 PF#2 169000.00 1046 . 70 1069 . 20 1063.09 1071.62 
0.001827 12 . 47 13548.50 852.16 0 . 55 • Page 115 



Post-Project. rep 

1 213.47 PF#1 169000.00 1045.80 1068 . 60 1061.42 1070.60 
0.001694 11.35 14886.18 1423 . 99 0.52 

1 213 .47 PF#2 169000 . 00 1045 . 80 1068.62 1061.42 1070.62 
0.001691 11 . 34 14903.41 1023.12 0. 52 

1 213.38 PF#1 169000.00 1045.40 1068.60 1059.33 1069.81 
0.000809 8 . 83 19139.19 12 51.70 0. 37 

1 213.38 PF#2 169000 .00 1045.40 1068 . 61 1059.33 1069.82 
0 .000810 8.82 19155.46 1101.75 0. 37 

1 213.33 PF#1 169000.00 1045.40 1068 . 57 1057 . 70 1069.53 
0.000606 7.87 21480.53 1371.95 0.33 

1 213. 33 PF#2 169000 . 00 1045 . 40 1068. 58 1057.70 1069.54 
0.000608 7.86 21496 . 88 1185.62 0.33 

1 213.26 PF#1 169000 . 00 1040 . 40 1068.16 1055 . 61 1069.32 
0.000568 8.67 19493.06 881.25 0.32 

1 213 . 26 PF#2 169000 . 00 1040.40 1068.17 1055 . 61 1069.34 
0.000567 8.66 19505.00 881.21 0 .32 

1 213.255 Bridge 

1 213.25 PF#l 169000 .00 1040.40 1067.95 1055.61 1069.14 
0 .000585 8 . 75 19310.29 880.24 0.33 

1 213.25 PF#2 169000.00 1040 . 40 1067 . 96 1055.61 1069 .15 
0.000584 8.75 19322.64 880.24 0.33 

1 213.21 PF#1 166000.00 1044.90 1067.99 1055 . 88 1069 .03 
0 .000510 8.17 20359.04 1540 . 81 0. 31 

1 213.21 PF#2 166000.00 1044.90 1068 .00 1055.88 1069.04 
0 .000528 8 . 17 20314.90 928.20 0 . 31 

1 213.11 PF#l 166000.00 1047.60 1067.16 1058 .3 5 1068.63 
0. 000913 9.73 17066 .41 927 .80 0.40 

1 213.11 PF#2 166000 . 00 1047.60 1067.16 1058 . 35 1068.63 
0 .000912 9 . 72 17071 . 96 927.79 0.40 

1 213 .03 PF#l 166000 . 00 1046.70 1066.57 1058 . 30 1068.17 
0 . 001032 10.14 16391.46 965 . 60 0 . 42 

1 213. 03 PF#2 166000 . 00 1046.70 1066.58 1058 .30 1068.17 
0. 001031 10 .13 16382 . 57 919.76 0 . 42 

1 212.93 PF#l 166000 . 00 1045.40 1065.48 1058.04 1067.55 
0.001316 11.53 14401.99 850 .17 0.48 

1 212.93 PF#2 166000 . 00 1045.40 1065 . 49 1058 .04 1067.55 
0.001314 11.52 14408.72 798 . 99 0.48 

1 212.84 PF#l 166000.00 1043 .10 1063 . 54 1057.57 1066.65 
0.001930 14.14 11737.26 635 . 75 0 . 58 

1 212.84 PF#2 166000 .00 1043 .10 1063. 56 1057.57 1066.66 
0 . 001926 14 . 13 11744 . 94 635.75 0 . 58 

1 212 . 74 PF#l 166000.00 1041 .60 1063.06 1055.53 1065.57 
0 .001465 12.71 13064.60 721.72 0. 51 

1 212.74 PF#2 166000.00 1041.60 1063 . 08 1055.53 1065.58 
0 .001462 12.70 13073.93 676.59 0. 51 

1 212.68 PF#l 166000 . 00 1036.90 1063.02 1052 . 69 1065.16 
0 . 001030 11.74 14139.83 629 .02 0.44 

1 212.68 PF#2 166000.00 1036 .90 1063.04 1052 .69 1065.17 
0.001028 11.73 14148. 58 629.03 0 . 44 

1 212.675 Bridge 
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• Post-Project . rep 

1 212.67 PF#1 166000.00 1036 . 90 1062 . 53 1052. 69 1064.77 
0.001102 12 .00 13830 . 37 626.50 0 . 45 

1 212.67 PF#2 166000.00 1036 . 90 1062 . 54 1052 . 69 1064 . 77 
0.001101 12 .00 13834 . 12 626 . 51 0 . 45 

1 212 . 56 PF#1 166000 . 00 1039 . 30 1056.88 1055 . 74 1063 . 23 
0 . 004887 20.23 8207 . 45 521.49 0 . 90 

1 212.56 PF#2 166000 . 00 1039 . 30 1056 . 98 1055.74 1063. 25 
0 . 004781 20 . 09 8264 .06 521.09 0 . 89 

1 212 . 46 PF#1 166000 . 00 1037 . 20 1056 . 23 1052.77 1060 . 78 
0.003034 17.11 9703. 74 1555.15 0 . 72 

1 212 . 46 PF#2 166000.00 1037.20 1056 . 29 1052.77 1060 . 80 
0 . 003114 17 . 05 9738.24 557 .66 0 . 72 

1 212.37 PF#1 166000 . 00 1036.60 1053 . 09 1051 . 73 1058 . 81 
0.004662 19 . 19 8648.72 573.57 0 . 87 

1 212 . 37 PF#2 166000 .00 1036 . 60 1053 .09 1051 . 73 1058.81 
0 . 004657 19.19 8651.87 573 . 59 0. 87 

1 212 . 27 PF#1 166000.00 1035.10 1050 . 67 1049.57 1056 . 35 
0 . 005236 19.12 8681.71 2800.97 0. 89 

1 212 . 27 PF#2 166000.00 1035.10 1050.67 1049 . 57 1056.35 
0.005237 19 . 12 8681 . 12 605.47 0.89 

1 212.18 PF#1 166000.00 1030.80 1050.25 1045 . 89 1053 . 95 
0 . 002692 15 . 42 10762 .00 2340.53 0 . 66 

1 212.18 PF#2 166000.00 1030 . 80 1050 . 25 1045.89 1053.94 
0.002692 15.43 10761 . 62 627.48 0 . 66 

• 1 212.08 PF#1 166000.00 1025 . 90 1050.04 1041.45 1052 . 67 
0.001415 13 .00 12773 . 79 2180.71 0.49 

1 212.08 PF#2 166000.00 1025.90 1050 . 05 1041.45 1052 . 67 
0.001415 12.99 12774 .66 589.61 0.49 

1 211.99 PF#1 166000.00 1025 . 39 1048.55 1041.17 1051.77 
0 . 001822 14 . 40 11524.16 1310.27 0 . 55 

1 211 .99 PF#2 166000.00 1025 . 39 1048 . 55 1041.17 1051.78 
0.001822 14.40 11525.23 549 . 11 0.55 

1 211.89 PF#1 166000.00 1024 . 19 1047.93 1039 . 97 1050 . 85 
0 . 001600 13 . 70 12113 . 28 564 . 71 0 . 52 

1 211 .89 PF#2 166000.00 1024.19 1047.93 1039 . 97 1050.85 
0 . 001600 13 . 70 12114 . 32 564 . 72 0 . 52 

1 211 . 79 PF#1 166000.00 1023.84 1047 . 07 1039.27 1050.00 
0 . 001620 13.72 12095 .82 1185.33 0. 52 

1 211 . 79 PF#2 166000 . 00 1023.84 1047 .08 1039 . 27 1050.00 
0 . 001619 13.72 12097 .07 567.51 0. 52 

1 211 . 71 PF#1 166000 . 00 1023 . 19 1046 . 34 1038.56 1049 . 27 
0 . 001623 13 . 72 12101.46 635 .05 0. 52 

1 211 . 71 PF#2 166000.00 1023 . 19 1046 . 35 1038 . 56 1049 . 27 
0.001622 13 . 72 12102 .92 569.02 0. 52 

1 211.64 PF#1 166000 . 00 1022.58 1045 . 45 1038 . 24 1048.58 
0.001783 14.19 11700.18 828.74 0. 55 

1 211 . 64 PF#2 166000 . 00 1022.58 1045 . 46 1038 . 24 1048.58 
0 . 001782 14.19 11701.96 561.65 0 . 55 

1 211 . 54 PF#1 166000 . 00 1021.90 1043 . 47 1038.07 1047 . 45 
0 . 002293 15 . 99 10380.14 525 . 33 0 . 63 

1 211 . 54 PF#2 166000.00 1021 . 90 1043.48 1038 .07 1047 . 45 

• 0.002291 15 . 99 10382 .84 525.34 0.63 
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Post-Project. rep 

1 211.525 Bridge 

1 211.51 PF#1 166000.00 1021.80 1041 . 77 1037 . 98 1046.46 
0 . 002980 17.37 9557.27 520.99 0. 71 

1 211 . 51 PF#2 166000 . 00 1021.80 1041.78 1037.98 1046.46 
0 . 002975 17.36 9562.61 521.02 0 .71 

1 211.41 PF#1 166000.00 1018.30 1041.28 1044 .73 
0.001987 14 . 89 11147 . 29 565 .09 0. 59 

1 211.41 PF#2 166000.00 1018. 30 1041.30 1044 .74 
0.001984 14 .88 11154 .04 565 .16 0. 59 

1 211.31 PF#1 166000.00 1020 . 80 1039 . 90 1037.24 1043.44 
0 .003367 15 . 11 10987 . 69 819.03 0.73 

1 211.31 PF#2 166000 . 00 1020 . 80 1039.93 1037.24 1043.46 
0.003343 15 . 07 11011.89 819 .23 0 . 72 

1 211.21 PF#1 166000.00 1021.10 1039.00 1035 . 55 1041.62 
0 . 002620 12.98 12791.68 987 . 74 0 . 64 

1 211.21 PF#2 166000.00 1021.10 1039.05 1035.55 1041.64 
0 . 002589 12.93 12837 .38 987 . 92 0 . 63 

1 211.12 PF#1 166000.00 1015 .70 1039 . 46 1029.88 1040 .5 7 
0.000691 8.47 19592.75 1059.20 0.35 

1 211.12 PF#2 166000.00 1015.70 1039.50 1029 . 88 1040 . 61 
0.000686 8 . 45 19637 .23 1059.34 0.35 

1 211.02 PF#1 166000.00 1019 . 40 1037 .87 1032.11 1039.96 
0 . 001614 11 . 65 14594.49 1082.08 0. 52 

1 211.02 PF#2 166000 .00 1019.40 1037.86 1032 .11 1039.99 
0.001637 11.73 14251 .89 945 .85 0. 52 

1 210.93 PF#1 166000 .00 1018 . 70 1037 .32 1034.18 1039.03 
0.001712 11.09 17847 .84 2652 . 70 0. 52 

1 210.93 PF#2 166000 .00 1018.70 1037.34 1034.18 1039.04 
0 .001702 11. 07 17888 . 93 2037 .05 0. 52 

1 210.83 PF#1 166000.00 1019.10 1036.07 1032.21 1038.07 
0.001947 11.75 16600 . 59 2245.32 0. 55 

1 210.83 PF#2 166000 .00 1019.10 1036 .08 1032.20 1038 .09 
0 .001951 11 . 76 16541. 59 2196 . 31 0 . 56 

1 210.74 PF#1 166000 . 00 1018 . 20 1035 . 64 1029.79 1037.15 
0.001242 10.09 17703 .16 1394.28 0.45 

1 210.74 PF#2 166000.00 1018 . 20 1035.66 1029.79 1037.16 
0 . 001237 10.08 17724.10 1394.40 0 .4 5 

1 210.64 PF#1 166000 .00 1017.70 1035 . 03 1029.03 1036.51 
0 . 001266 9.99 18871. 19 2977.66 0.45 

1 210.64 PF#2 166000 .00 1017 .70 1035 .05 1029.03 1036. 53 
0 . 001260 9 . 97 18916 .74 2362.16 0 . 45 

1 210.55 PF#1 166000 .00 1018.00 1034 . 00 1028.55 1035.75 
0 .001591 10 . 64 15677 .24 1804.21 0 . 50 

1 210. 55 PF#2 166000.00 1018 .00 1034.02 1028 . 55 1035.77 
0.001584 10 . 63 15648.99 1394.10 0 . 50 

1 210.46 PF#1 166000.00 1016 .30 1034 . 52 1025 .05 1035.02 
0 .000444 5 . 64 29451.81 2040.46 0. 25 

1 210.46 PF#2 166000.00 1016 .30 1034 . 54 1025.05 1035 .03 
0 .000448 5.63 29483 . 97 1881 . 54 0 . 25 

1 210.36 PF#1 166000 .00 1017.40 1033.85 1027 . 55 1034 . 66 
0 .000895 7.25 22905.46 1899.99 0 . 37 
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1 210.36 PF#2 
Post-Project. rep 

166000 .00 1017.40 1033.87 1027.55 1034.68 
0.000891 7 . 24 22938.39 1900.06 0 . 37 

1 210.26 PF#l 166000 . 00 1016 . 90 1033.53 1026.47 1034.22 
0 . 000771 6.68 24836 .70 1932 . 29 0.33 

1 210.26 PF#2 166000 . 00 1016.90 1033.55 1026 . 47 1034 .24 
0.000768 6 . 67 24873 . 50 1932 . 40 0 . 33 

1 210.17 PF#l 166000 .00 1014 . 70 1032.77 1027.95 1033.71 
0.001214 7 . 78 21345 . 12 2172.33 0.42 

1 210.17 PF#2 166000 .00 1014 . 70 1032.79 1027 . 95 1033 . 73 
0 . 001206 7.76 21392.45 1968 . 12 0.41 

1 210.07 PF#l 166000.00 1009.00 1032.58 1025 . 16 1033 . 23 
0 . 000548 5.79 28331.99 2494.29 0 . 26 

1 210.07 PF#2 166000 .00 1009 . 00 1032.65 1024 .41 1033 . 22 
0.000570 5.92 28124.73 2015.00 0 .2 7 

1 209.98 PF#l 166000.00 999.33 1032 . 58 1020.16 1032 . 98 
0.000253 5.36 33592.19 1907.28 0.21 

1 209.98 PF#2 166000 . 00 999.33 1032 . 57 1019.84 1032.99 
0 .000264 5.48 32698.47 1833.88 0.22 

1 209.88 PF#l 166000.00 997.69 1032.30 1018 . 95 1032.83 
0 .000280 6.22 29912 .61 1598.72 0.23 

1 209.88 PF#2 166000 . 00 997 . 69 1032.31 1018.95 1032.84 
0 .000283 6.25 29714.46 1572.32 0 . 23 

1 209.79 PF#l 166000.00 1002.93 1032.25 1018 . 56 1032 . 66 
0 .000264 5.58 32665.39 2127 .03 0 . 22 

1 209 . 79 PF#2 166000.00 1002 . 93 1032 . 25 1018.56 1032.67 
0 .000267 5.61 32457.63 1764 . 34 0 . 22 

1 209.69 PF#l 166000.00 1004 . 31 1031.55 1021.24 1032 . 41 
0 .000717 7 .09 22376.69 1884.99 0.34 

1 209 . 69 PF#2 166000 . 00 1004 . 31 1031.56 1021.24 1032 . 42 
0 .000716 7 .09 22389.98 1433.22 0 .34 

1 209.60 PF#l 166000.00 1004.15 1030 . 45 1024.57 1031.81 
0 .001456 9.48 17878 . 46 2238 .65 0.48 

1 209.60 PF#2 166000.00 1004.15 1030.45 1024 . 59 1031.82 
0 . 001467 9 . 51 17875.76 1583 .08 0 . 49 

1 209 . 54 PF#l 166000.00 1004 .27 1030.22 1021.90 1031.46 
0 .000859 8.93 18578.79 1096 . 44 0. 38 

1 209 . 54 PF#2 166000 .00 1004 . 27 1030.22 1021.90 1031.46 
0 .000858 8 . 93 18582.94 1096.45 0.38 

1 209.535 Bridge 

1 209.53 PF#l 166000.00 1004 .27 1029.88 1021.90 1031.17 
0 .000917 9.12 18207 . 37 1095.63 0.39 

1 209.53 PF#2 166000.00 1004 .27 1029 . 88 1021.90 1031.17 
0 .000917 9 . 11 18211.78 1095 .66 0.39 

1 209.42 PF#l 166000.00 998 . 44 1028 . 89 1023 .49 1030.40 
0.001432 9.87 16826.75 1341.49 0.48 

1 209.42 PF#2 166000.00 998 . 44 1028.89 1023.49 1030.40 
0 .001430 9 . 86 16833.66 1258.70 0.48 

1 209.33 PF#l 166000 .00 993.71 1028 . 74 1019.30 1029.68 
0 .000900 7 .81 21286.58 1846.56 0.38 

1 209 . 33 PF#2 166000 . 00 993.71 1028 . 74 1019.30 1029.69 
0 .000899 7 . 80 21270.94 1587.64 0 .38 • Page 119 



Post-Project . rep 

1 209.24 PF#l 166000.00 1003.00 1027 .66 1023.98 1029 .02 
0 .001727 7.87 18344. 56 3253.96 0.49 

1 209.24 PF#2 166000 .00 1003.00 1027.66 1023 .97 1029 .02 
0.001734 7.96 18239.16 1837.81 0 . 49 

1 209.14 PF#l 166000.00 1002 . 87 1026.71 1023 . 37 1028 .02 
0.002090 8 . 18 18289.83 2920.92 0 . 52 

1 209.14 PF#2 166000.00 1002.87 1026.71 1023 . 40 1028 .02 
0.002087 8.24 18278 .03 2040.18 0. 52 

1 209 . 04 PF#l 166000 . 00 1007.02 1026.13 1021. 52 1027.00 
0.001479 7.60 22163 . 50 2880 . 31 0 .45 

1 209.04 PF#2 166000.00 1007.02 1026 .13 1021. 52 1027.00 
0 . 001471 7 . 67 22150.64 2229 .67 0.44 

1 208.95 PF#l 166000 . 00 997.33 1025.59 1018 .20 1026 . 45 
0 . 000833 7.47 22432.89 2457.62 0.36 

1 208.95 PF#2 166000.00 997.33 1025.59 1018 . 20 1026 . 45 
0.000833 7.47 22433.32 1796 . 52 0.36 

1 208.85 PF#l 166000 .00 998 . 88 1024 .64 1020 .18 1025.85 
0 . 001531 8.84 19085 .01 2504.30 0.47 

1 208.85 PF#2 166000.00 998.88 1024 . 65 1020 .18 1025 .85 
0.001528 8.84 19096.66 1908.88 0.47 

1 208.75 PF#l 166000.00 1000 .44 1024.13 1017 . 95 1025.18 
0 . 001097 8. 24 20173.12 2367.88 0 . 43 

1 208.75 PF#2 166000 .00 1000 .44 1024 . 14 1017.95 1025.19 
0. 001096 8.24 20147 . 45 1732.34 0.43 

1 208.67 PF#l 166000.00 1003 .03 1022 . 73 1019 .09 1024.33 
0 . 001929 10.25 16637.54 2042.32 0 . 54 

1 208.67 PF#2 166000 .00 1003 .03 1022 .74 1019 .09 1024.34 
0 . 001922 10 . 24 16656.72 1612.42 0 . 54 

1 208.57 PF#l 166000 .00 1002 . 61 1020 .28 1018.75 1023 .02 
0 . 003954 13 . 29 12521.85 1408 .87 0 . 77 

1 208.57 PF#2 166000 .00 1002 . 61 1020.30 1018 .75 1023.03 
0 . 003935 13 .27 12508 . 58 1338 .24 0.76 

1 208.48 PF#l 166000.00 998.70 1019 .79 1016 . 90 1021.03 
0 . 002142 8 .93 18579.98 2180.85 0 . 54 

1 208.48 PF#2 166000 . 00 998.70 1019 . 83 1016 . 90 1021.06 
0.002110 8.89 18664.90 2181.00 0 . 54 

1 208. 39 PF#l 166000 . 00 998.71 1018.93 1015 .86 1020.12 
0.001995 8 . 76 18954.06 2230.78 0 . 53 

1 208.39 PF#2 166000 . 00 998 .71 1018.99 1015.86 1020.16 
0.001951 8 . 70 19086.19 2231.08 0 .52 

1 208 . 29 PF#l 166000.00 1002.85 1017.77 1014.93 1019.02 
0.002276 8.97 18505 . 98 2265 . 27 0 . 55 

1 208.29 PF#2 166000 .00 1002.85 1017.89 1014 .93 1019.10 
0.002172 8 .84 18769.10 2265.55 0. 54 

1 208.19 PF#l 166000.00 1001.01 1016 .79 1013 . 70 1017 . 86 
0.001975 8. 31 19980 .3 7 2467.07 0. 51 

1 208.19 PF#2 166000.00 1001.01 1016 . 97 1013.70 1018 .00 
0.001848 8.12 20443 .23 2484.63 0 . so 

1 208.10 PF#l 166000.00 999 .34 1015 . 82 1012.75 1016 . 87 
0 . 001845 8 . 57 20758.44 2840 . 52 0 . 51 

1 208.10 PF#2 166000.00 999 . 34 1016 . 12 1012 . 75 1017.09 
0.001633 8.23 21593 .66 2790 .38 0.48 
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1 207 . 99 PF#l 
Post-Project . rep 

166000.00 996.98 1014 . 47 1012 . 00 1015.86 
0 .002225 9 . 93 18378.98 25 15. 81 0. 56 

1 207.99 PF#2 166000.00 996.98 1014.96 1011 . 99 1016.22 
0 .001888 9 . 43 19331 . 60 2625 -91 0 . 52 

1 207 . 90 PF#l 166000 .00 991.51 1013-80 1010 . 85 1014 . 78 
0 . 001712 8 . 45 21576 . 97 2939 . 46 0.49 

1 207.90 PF#2 166000.00 991 . 51 1014 . so 1010.85 1015 -31 
0 . 001298 7 . 72 23691.96 3027.09 0.43 

1 207 . 80 PF#l 166000 .00 992 . 47 1012 . 20 1009 . 50 1013 -72 
0.001991 10 . 67 18139 . 84 2392 . 35 0- 55 

1 207 . 80 PF#2 166000.00 992 . 47 1012.87 1009.36 1014.41 
0.001831 10 . 57 17859 . 34 2093 . 65 0 -53 

1 207 . 71 PF#l 166000.00 992.51 1010 . 85 1008.26 1012 . 65 
o-. oo216o 11 . so 16829 . 66 2122 -98 0. 58 

1 207.71 PF#2 166000 .00 992.51 1011. 35 1008.53 1013 -36 
0 .002192 11 . 87 15809 . 92 1893.38 0 . 59 

1 207.62 PF#l 166000 .00 990.12 1010.08 1007 .03 1011 . 66 
0.001607 11.08 17810 . 42 1910 . 23 0. 51 

1 207 . 62 PF#2 166000.00 990. 12 1010 . 13 1007 . 20 1012 -30 
0 .002037 12 . 51 15031 .07 1445 .04 0 . 58 

1 207.49 PF#1 166000 . 00 984.35 1009 . 47 1005.22 1010.82 
0.001637 9.34 17780 . 88 1888 . 92 0 . 49 

1 207.49 PF#2 166000.00 984.35 1009.99 1005 . 22 1011.22 
0 .001409 8 . 92 18613 -61 1662 .02 0.46 

1 207 . 485 Bridge 

1 207.48 PF#1 166000.00 984.35 1008.38 1005.22 1010 .05 
0 .002291 10.34 16048.44 1589 .81 0. 57 

1 207 . 48 PF#2 166000.00 984 . 35 1009.15 1005.22 1010.59 
0.001802 9.61 17270 . 43 1595. 23 0. 51 

1 207.43 PF#1 166000.00 983 . 56 1007.86 1004 . 49 1009.50 
0.002218 10 . 29 16190.36 1661.32 0 . 56 

1 207.43 PF#2 166000.00 983 . 56 1008 . 76 1004 . 49 1010.15 
0.001689 9 . 47 17531.08 1569 . 25 0. so 

1 207.34 PF#1 166000. 00 983 . 49 1007 . 56 1000 . 99 1008.62 
0 .000950 8 . 28 20214 .86 1590 . 24 0. 39 

1 207-34 PF#2 166000 .00 983.49 1008. so 1000 . 97 1009 . 46 
0.000787 7.83 21192 -27 1422 -38 0 . 36 

1 207.27 PF#1 166000 . 00 982.68 1007.15 997 . 48 1008 . 22 
0 .000665 8 . 35 20670.33 1456.46 0 . 34 

1 207 . 27 PF#2 166000.00 982.68 1008.10 997.48 1009 . 11 
0.000584 8 . 06 20594 .82 1047 .97 0.32 

1 207.16 PF#1 166000 . 00 969.66 1007.51 986 . 51 1007.86 
0.000127 4.91 37553.66 2625 . 42 0. 16 

1 207. 16 PF#2 166000 . 00 969 . 66 1008 . 40 986 . 51 1008.78 
0 . 000126 4 . 98 33336 .06 1107.07 0 . 16 

1 207.07 PF#1 166000 . 00 992 . 80 1004 . 30 1004 . 30 1007.37 
0.005291 15 .06 12691. 58 2119.64 0 . 86 

1 207.07 PF#2 166000 . 00 992.80 1004.74 1004 . 74 1008 . 25 
0 . 005421 15 . 68 11729.38 1710 . 76 0.88 

1 206 . 97 PF#1 166000 .00 981 . 70 1003.73 995.22 1004.80 

• 0.000773 8 . 53 21352 -72 2153 .02 0 . 36 
1 206.97 PF#2 166000 .00 981. 70 1004 . 63 995 . 22 1005.77 
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Post- Project. rep 
0.000760 8.62 19950.61 1567 .65 0 . 36 

1 206.88 PF#l 166000 . 00 981.80 1003. 59 993.27 1004.41 
0.000528 7.55 24354.63 2551.42 0 .31 

1 206.88 PF#2 166000.00 981.80 1004 . 48 993.27 1005.39 
0.000533 7.71 22622.40 1800 . 87 0 . 31 

1 206 . 79 PF#l 166000.00 981.80 1003.43 992.85 1004.13 
0.000488 6.93 26343 . 92 3026.52 0 . 29 

1 206.79 PF#2 166000 . 00 981.80 1004 . 34 992.85 1005.10 
0 .000478 7.08 24760.10 1934.31 0 .29 

1 206 . 7 PF#l 166000.00 981.80 1003 . 32 994.04 1003 .85 
0.000441 6 . 03 29831.77 3518 . 68 0 .27 

1 206.7 PF#2 166000.00 981.80 1004 .2 5 994 .03 1004.82 
0 . 000429 6.14 27986.51 2093 .13 0 . 27 

1 206.6 PF#l 166000.00 981.80 1002 . 90 996.86 1003 . 56 
0 . 000710 6.91 26877.21 3305 .80 0.33 

1 206.6 PF#2 166000.00 981.80 1003.79 996.68 1004 . 54 
0 . 000695 7.14 24927.56 2185.35 0 .33 

1 206.51 PF#l 166000 .00 981.80 1002 . 02 998.52 1003 .04 
0. 001348 8 . 99 22111.07 4076 . 34 0 .45 

1 206.51 PF#2 166000 .00 981 . 80 1002.84 999.19 1004 .02 
0.001341 9 . 36 20116.29 2060.75 0.46 

1 206.41 PF#l 166000 . 00 982 . 50 1001.41 997 . 88 1002.32 
0.001436 8 . 71 23370 .94 3862.05 0 . 46 

1 206 . 41 PF#2 166000 . 00 982.50 1002.21 998.36 1003.30 
0 . 001435 9.12 20569.79 2190.50 0.47 

1 206.32 PF#l 166000.00 982.80 1000 .76 997 .04 1001 . 56 
0 . 001495 8.05 24553 . 57 3961.10 0 .46 

1 206.32 PF#2 166000 . 00 982.80 1001.56 997 .90 1002 . 55 
0 . 001498 8. 50 21191.37 2377.93 0 .47 

1 206.22 PF#l 166000.00 983 .00 999.83 996.53 1000 . 70 
0 . 001855 8. 54 24922 . 29 3819.75 0 . 52 

1 206 . 22 PF#2 166000.00 983.00 1000.69 996.71 1001.72 
0.001734 8.70 21235.98 2441 .76 0. 51 

1 206.13 PF#l 166000.00 984 . 60 998 . 84 999 . 71 
0.002097 8.44 24241. so 3610 .69 0 . 52 

1 206.13 PF#2 166000.00 984 . 60 999 . 43 1000 . 65 
0 . 002540 9.44 19323 . 64 2386.31 0. 57 

1 206 .03 PF#l 166000.00 984.50 997.19 995 . 40 998.47 
0 . 002920 10 . 04 20468.71 3627.33 0 .61 

1 206.03 PF#2 166000 . 00 984 . 50 997.37 995 . 41 999.15 
0 .003548 11.22 16111 . 43 2131.13 0.67 

1 205.94 PF#l 166000.00 981.00 996.28 992.36 997 . 17 
0 .001782 8 .09 23804.66 3972.87 0.48 

1 205.94 PF#2 166000.00 981.00 996 . 85 992 . 30 997.71 
0 .001519 7 . 77 22932 . 47 2567 .00 0 .45 

1 205 . 84 PF#l 166000.00 979.50 995.78 991.10 996.43 
0 . 001006 6.80 27802.52 3933 .88 0 . 38 

1 205.84 PF#2 166000.00 979 .50 996.39 991.10 997.06 
0 . 000928 6 . 78 2565 6 . 61 2435.70 0 . 36 

1 205 . 75 PF#l 166000 .00 973 . 90 995 . 10 989. 59 995.78 
0.001766 6 .71 25677 .88 3323.88 0.37 

1 205.75 PF#2 166000.00 973 . 90 995 .83 989.59 996.48 
0 .001497 6 . 46 25689 .01 2402.30 0.35 
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Post-Project . rep 

1 205 .62 PF#l 166000 . 00 976.00 994.55 988.70 995 .07 
0 . 000680 5.99 30115 .93 4036 . 33 0.31 

1 205.62 PF#2 166000 . 00 976.00 995.25 988 . 65 995 . 85 
0 . 000671 6 . 18 26877.98 2234.10 0. 31 

1 205 . 52 PF#l 166000 .00 975 . 90 994.29 987.07 994.75 
0 .000496 5. 67 33142 . 45 4244.90 0 . 28 

1 205.52 PF#2 166000 . 00 975.90 994 . 95 987.28 995.53 
0.000543 6 . 12 27120 . 82 2019 . 90 0 . 29 

1 205.43 PF#l 166000.00 976.10 994.00 986 . 93 994 . 50 
0 .000544 6.04 31497 . 31 3841 . 70 0 . 29 

1 205.43 PF#2 166000 . 00 976 . 10 994.53 986 . 96 995.24 
0.000647 6 . 76 24572.11 1842 . 36 0.33 

1 205 .4 PF#l 164000 . 00 975.50 993.99 984 . 67 994.40 
0.000362 5.41 35918.61 4097 . 72 0 . 24 

1 205.4 PF#2 164000.00 975 . 50 994 . 56 984.67 995.10 
0. 000413 5.90 27793.06 1747.80 0.26 

1 205.34 PF#l 164000.00 975 . 57 993.64 986 . 68 994.20 
0 .001005 6 . 45 29523.90 7348.98 0.30 

1 205 . 34 PF#2 164000 .00 975.57 993.98 986 . 65 994 . 85 
0 .001336 7.53 22084.25 1562.96 0.35 

1 205.25 PF#l 164000 .00 973 . 40 993 . 26 985 .25 993.82 
0.000623 6.64 30541. 15 4512 . 59 0 . 28 

1 205.25 PF#2 164000 .00 973.40 993 . 49 985.17 994 . 34 
0.000817 7 . 64 22667.86 1482 . 30 0.32 

1 205.15 PF#l 164000 .00 973.10 991.76 987.66 993.21 
0.002039 10.40 19448.92 3049 . 25 0 . 49 

1 205 .15 PF#2 164000.00 973.10 992.25 987.65 993.69 
0.001819 10.06 17454.25 1445 .00 0 . 47 

1 205.06 PF#l 164000 .00 970 . 50 990.85 984.95 992 . 22 
0 .001875 9.62 18539 .62 2210 .65 0 . 47 

1 205 .06 PF#2 164000 .00 970 . 50 991 . 36 984.95 992 . 79 
0 .001795 9.65 17327.95 1435.30 0 . 46 

1 204.97 PF#l 164000 .00 973 . 30 990 . 56 984 . 97 991 . 30 
0.001134 7.35 24818.88 3736 .08 0 . 36 

1 204.97 PF#2 164000.00 973.30 990 . 76 985.05 991.87 
0 .001485 8.49 19456 . 31 1516 . 30 0 . 42 

1 204.87 PF#l 164000.00 968.10 990.19 982 . 95 990.80 
0.000767 6 . 60 27860 .69 3635 . 74 0 . 31 

1 204 . 87 PF#2 164000.00 968 .10 990.36 982 . 85 991 . 20 
0 .000942 7. 37 22408 .61 1542 .20 0. 34 

1 204 . 78 PF#l 164000.00 967.60 990 . 01 980.93 990.45 
0.000477 5. 68 31874.74 4837.51 0 . 25 

1 204 . 78 PF#2 164000 . 00 967.60 990.13 980 . 78 990.77 
0.000611 6 . 47 25927.76 1620 . 43 0.28 

1 204.68 PF#l 164000.00 971.40 989 . 36 982 . 91 990.10 
0.000903 7 . 28 24862 . 56 3375.81 0.33 

1 204 .68 PF#2 164000.00 971.40 989.32 982 . 81 990.31 
0.001151 8.21 20999.24 1586 .28 0 . 38 

1 204.61 PF#l 164000.00 972 . 60 988.59 983.53 989 . 64 
0. 001360 8 . 79 20900 .84 72.82.60 0.41 

1 204.61 PF#2 164000.00 972 . 60 988.62 983 . 47 989.78 
0 .001462 9 . 12 19540 .62 1602 .90 0 . 42 • Page 123 



Pos t - Project . rep 

1 204 . 53 PF#1 164000 . 00 972.70 987 . 68 982 . 99 988.93 
0.001814 9.22 18844.19 4061 .16 0.46 

1 204 . 53 PF#2 164000 . 00 972 . 70 987.68 982.93 989.02 
0.001920 9.48 18003 . 71 1610 .90 0 . 47 

1 204.42 PF#l 164000 .00 971 . 40 986 . 40 982.76 987 . 76 
0.002432 9 . 40 17715.45 2778 . 70 0. 51 

1 204.42 PF#2 164000 . 00 971.40 986.38 982.73 987.80 
0.002533 9 . 58 17125 . 44 1653.57 0 . 52 

1 204.34 PF#l 164000.00 969 . 30 985 . 28 981. 46 986 . 65 
0.002470 9. 39 17462 . 96 2452 .20 0 . 52 

1 204.34 PF#2 164000.00 969 . 30 985 . 29 981.46 986.65 
0 0 002472 9. 39 17473.86 1701.98 0 . 52 

1 204.25 PF#1 164000 . 00 969.22 980.90 980.90 984 . 46 
0 . 007742 15 . 13 10836 . 44 1993 .93 1.00 

1 204.25 PF#2 164000 . 00 969 . 22 980.90 980.90 984.46 
0 . 007774 15 . 15 10825 . 70 1517 .10 1.00 

1 204.15 PF#l 164000 . 00 966.00 981.17 975 . 82 982.09 
0 .001058 7 . 72 21240 . 53 2149.48 0.40 

1 204.15 PF#2 164000 . 00 966 .00 981.18 975 . 82 982 . 11 
0.001059 7. 71 21274 . 74 1831.89 0.40 

1 204 . 05 PF#l 164000.00 965 .00 980 . 27 976 . 80 981 . 39 
0 .001759 8.49 19320 . 24 2116.76 0 . so 

1 204.05 PF#2 164000.00 965.00 980 . 29 976 . 80 981.41 
0.001744 8 . 47 19370 . 37 2116.76 0 . 49 

1 203 . 96 PF#l 164000.00 964.10 977 . 71 976 . 71 979.86 
0.0052 20 11 . 77 13938. 52 2225 . 52 0 . 80 

1 203 . 96 PF#2 164000.00 964.10 977 . 98 976 . 71 979.97 
0 .004601 11. 33 14478 . 25 2050 .76 0 . 75 

1 203 . 86 PF#l 164000.00 962.30 977 . 81 971. 84 978 . 53 
0.000902 6 . 82 24032. 60 2201.58 0.36 

1 203.86 PF#2 164000 . 00 962 . 30 978.06 971.84 978.75 
0 . 000838 6 . 67 24588 . 96 2191.78 0.35 

1 203 . 77 PF#1 164000 . 00 963 .30 977 . 43 971. 58 978.06 
0 . 000873 6. 37 25746 .08 2518.55 0 . 35 

1 203.77 PF#2 164000.00 963 . 30 977.72 971. 58 978.32 
0 . 000799 6.19 26474 . 14 2511 . 27 0 . 34 

1 203 . 67 PF#l 164000 . 00 962 . 30 976 . 93 971. 59 977.61 
0 . 000940 6.66 25645 .87 3648 . 91 0 . 37 

1 203.67 PF#2 164000.00 962.30 977 . 23 971. 59 977.89 
0 .000885 6 . 58 25408 .07 2567 . 43 0 . 36 

1 203 . 58 PF#l 164000.00 962 . 10 976 . 47 971. 52 977. 14 
0 . 000946 6 . 64 25339.94 4630.93 0. 37 

1 203 . 58 PF#2 164000.00 962.10 976 . 81 971. 52 977.46 
0.000858 6.46 25597.97 2676.39 0 . 36 

1 203 . 48 PF#l 164000 . 00 962.20 975 . 92 972. 02 976.58 
0.001248 6.66 25617 .87 4863 . 76 0.41 

1 203 . 48 PF#2 164000.00 962. 20 976.25 971 . 97 976 . 94 
0 .001196 6.68 24567 .98 2911 . 71 0 . 40 

1 203.39 PF#l 164000 . 00 959.90 975.23 971 .15 975 .93 
0. 001331 6. 81 24862 .22 4207 . 73 0 . 42 

1 203 . 39 PF#2 164000.00 959 . 90 975 . 62 971.13 976.32 
0.001254 6 . 69 245 20 .14 2930 .05 0 . 41 
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1 203 . 29 PF#1 
Post-Project . rep 

164000 . 00 960 . 70 974.46 970.77 975 . 20 
0.001572 6 . 98 24301.95 4967 . 75 0.45 

1 203 . 29 PF#2 164000 . 00 960.70 974.88 970.71 975 . 63 
0.001478 6 . 94 23633 . 34 3009.26 0.44 

1 203.19 PF#l 164000.00 956 . 70 973.59 970 .04 974.28 
0.001787 6.81 25046.42 3491. 37 0.42 

1 203.19 PF#2 164000.00 956.70 973.95 970.04 974 . 74 
0.001849 7.13 23041 .46 2689.14 0 . 43 

1 203.09 PF#l 164000.00 958 . 70 972.42 969 . 20 973 . 25 
0 .002112 7 . 51 23337 .60 3213.89 0.46 

1 203 .09 PF#2 164000.00 958.70 972 . 75 968 . 97 973.69 
0.002162 7.79 21163.71 2475.85 0 . 46 

1 202 . 99 PF#l 164000.00 959.20 971. 50 967. 56 972 . 24 
0.001726 7.08 24615.47 3260.60 0.42 

1 202 . 99 PF#2 164000.00 959.20 971.87 967.53 972.66 
0 .001673 7 . 15 22949.42 2457 . 50 0.41 

1 202.9 PF#l 164000.00 956.50 970.92 966 . 33 971.52 
0.001285 6 . 37 27288.47 3419.52 0 . 36 

1 202 . 9 PF#2 164000.00 956 . 50 971.28 966 . 26 971.95 
0.001315 6 . 59 24881 . 82 2511.71 0.37 

1 202.8 PF#l 164000.00 956.40 970.32 965 . 60 970.84 
0 .001157 5.94 29050.37 3577.40 0 . 34 

1 202.8 PF#2 164000 . 00 956.40 970.64 965 . 52 971.25 
0 .001223 6 . 25 26258 . 33 2620.78 0.35 

1 202 . 69 PF#1 164000.00 953 . 70 969.50 965 . 26 970.12 
0 .001416 6 . 45 27011.89 3716.99 0 . 37 

1 202.69 PF#2 164000 .00 953.70 969 . 79 965 . 27 970.49 
0 .001483 6 . 73 24379.74 2553.41 0 . 38 

1 202.59 PF#l 164000.00 953.70 968.55 964.73 969.23 
0 .001710 6 . 76 25201.60 3795 .66 0.40 

1 202.59 PF#2 164000 . 00 953.70 968 . 77 964 . 70 969.56 
0.001832 7 . 10 23099.99 2606.65 0 . 42 

1 202.48 PF#l 164000 .00 952 . 50 967.66 963 . 72 968.30 
0 . 001617 6.64 26503 . 22 3830 . 22 0.40 

1 202 . 48 PF#2 164000.00 952.50 967.77 963 . 79 968 . 54 
0.001788 7.04 23415.41 2826.15 0 . 42 

1 202 . 37 PF#l 164000 . 00 954.60 966.79 962.99 967.38 
0.001487 6 . 30 27726.06 4026.46 0.39 

1 202 . 37 PF#2 164000.00 954 . 60 966 . 82 963.06 967.52 
0.001673 6 . 70 24843 . 26 3165.40 0 . 41 

1 202 . 29 PF#l 164000.00 955 . 50 966.51 961.30 966.88 
0 .000809 4.90 34227 . 57 4327.50 0.29 

1 202 . 29 PF#2 164000.00 955 . 50 966.59 961.30 966 . 97 
0.000812 4 . 93 33283 . 39 3605.60 0 . 29 

1 202.18 PF#1 164000 . 00 950.00 965.70 961.75 966 . 23 
0.001545 5 . 88 28639.46 4356.15 0.38 

1 202 . 18 PF#2 164000 .00 950.00 965.77 961.75 966 . 31 
0 .001559 5.94 27619 . 54 3692.06 0 . 38 

1 202.09 PF#l 164000 . 00 950 .00 964 .09 961 . 98 965.01 
0.003848 7 . 74 21595 .00 4052.07 0. 57 

1 202 .09 PF#2 164000.00 950 .00 964.16 961.95 965 .09 
0.003803 7 . 75 21163 .17 3682.20 0 . 57 

• 1 201 . 99 PF#l 164000.00 948.70 963.29 958.65 963.87 
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Post-Project . rep 
0.001252 6 . 13 27234 . 37 5331.53 0.38 

1 201.99 PF#2 164000 .00 948.70 963 . 38 958.65 963.96 
0 .001241 6 . 12 26811.01 3219.77 0.37 

1 201 . 9 PF#1 164000 . 00 947.20 962.94 957 . 27 963 . 35 
0 . 000785 5.15 31873.93 5241.60 0 . 31 

1 201 . 9 PF#2 164000.00 947 . 20 963.05 95 7 .27 963 . 45 
0 . 000756 5. 08 32 284.29 3830 . 97 0 . 31 

1 201 . 81 PF#1 164000.00 946.00 962.64 955 . 84 962 . 99 
0.000619 4 . 79 34252 .18 5916.63 0.28 

1 201.81 PF#2 164000 .00 946 .00 962 . 75 955.84 963.10 
0.000597 4.73 34684.21 3650 .46 0.27 

1 201.71 PF#1 164000.00 946.00 961.87 95 8 . 20 962 .46 
0.001825 6.22 26658 . 36 8308 .26 0.40 

1 201.71 PF#2 164000.00 946 .00 961.98 958 .20 962.58 
0.001807 6.24 26277.08 3415 .69 0 . 40 

1 201.62 PF#1 164000 . 00 945 . 60 961.15 956.72 961.66 
0 . 001385 5.78 28773 . 37 7614.80 0.35 

1 201 . 62 PF#2 164000 .00 945 . 60 961.28 956 . 72 961.80 
0 . 001343 5. 74 28552 . 42 3241.81 0.34 

1 201. 52 PF#1 164000 . 00 940.90 960.41 955.39 960.87 
0.001854 5. 50 30263 .04 8984 . 51 0 . 33 

1 201.52 PF#2 164000 . 00 940.90 960. 53 955.39 961 . 02 
0.001898 5.61 29242 .41 3382.85 0 . 34 

1 201.43 PF#1 164000.00 941 . 30 959.46 954 . 87 960 .01 
0.001619 5.99 27972.05 6527.26 0.37 

1 201.43 PF#2 164000.00 941 . 30 959.60 954 . 87 960 . 15 
0 . 001604 6.00 27333.81 3288.24 0.37 

1 201.33 PF#1 164000 . 00 943. 00 958.44 954. 88 959.06 
0 . 002023 6.40 26135.38 5745.33 0.41 

1 201.33 PF#2 164000.00 943 .00 958 . 60 954.88 959.23 
0 . 001959 6 . 36 25785 . 53 3307.45 0.40 

1 201.24 PF#1 164000 .00 943.00 957 . 47 95 3 .61 958.06 
0.001852 6. 23 26885 . 37 6935 .19 0.40 

1 201.24 PF#2 164000 .00 943.00 957 . 66 953.61 958.26 
0 .001790 6.21 26420 .07 3500 .08 0 . 40 

1 201 . 14 PF#1 164000 . 00 940.40 956 . 91 952.08 957 . 32 
0.001090 5. 20 32069.63 8631.40 0 . 31 

1 201.14 PF#2 164000 . 00 940.40 957 . 15 952.08 957 . 55 
0 .001017 5.10 32150 .13 3680 . 58 0 . 30 

1 201.05 PF#1 164000.00 941.50 956 . 49 950.99 956 . 80 
0.000974 4 . 50 37110 . 74 9249.99 0.26 

1 201.05 PF#2 164000 . 00 941 . 50 956.74 950 . 99 957.06 
0 .000928 4 . 48 36618.90 3898 . 52 0 . 26 

1 200.95 PF#1 164000 . 00 939 . 80 956.09 949 . 86 956.38 
0.000668 4 . 33 39057.77 10045 . 40 0 . 25 

1 200.95 PF#2 164000.00 939 . 80 956 . 38 949 . 86 956 . 66 
0 . 000629 4. 27 38407.73 4001.09 0 . 24 

1 200.86 PF#1 164000 . 00 938 . 50 955.63 949 . 69 955.94 
0 .001346 4.48 37607 . 95 11080 . 61 0.27 

1 200.86 PF#2 164000.00 938.50 955 . 94 949 . 69 956.24 
0 .001276 4.46 36762 .91 4032 .00 0.26 

1 200.77 PF#1 164000.00 936.90 955.02 949 .21 955.35 
0 . 000950 4 . 62 36841.44 11450.00 0 . 28 
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• 

• 

Post-Project. rep 
1 200.77 PF#2 164000.00 936.90 955.38 949.21 955.70 

0.000875 4.52 36283.61 4122.20 0.27 

1 200.67 PF#1 164000.00 939.80 954.42 948.98 954.80 
0.001288 4.96 33785.32 10368 .40 0. 30 

1 200.67 PF#2 164000.00 939.80 954.84 948 . 98 955 . 20 
0.001158 4.82 34281.14 4009.30 0 . 28 

1 200.58 PF#1 164000.00 937 . 60 953.76 948.30 954.14 
0. 001313 5.04 33542.10 10091.16 0 . 30 

1 200.58 PF#2 164000.00 937 . 60 954.23 948.30 954 . 60 
0.001187 4.91 33793 . 82 3940.00 0.28 

1 200.49 PF#1 164000.00 936.90 953.28 946.97 953.59 
0.000940 4.59 37370.81 10978 . 31 0.26 

1 200.49 PF#2 164000.00 936 . 90 953.77 946.97 954.10 
0.000893 4.59 36178 . 30 3791.00 0.25 

1 200.39 PF#1 164000.00 937 .00 952.89 946.26 953.17 
0.000739 4.35 39814.10 11315.74 0.24 

1 200.39 PF#2 164000.00 937.00 953.40 946 . 26 953.70 
0.000702 4.37 38317.50 3741.00 0.23 

1 200.3 PF#1 179750.00 937.70 952.12 947.18 952.61 
0.001603 5.79 36487 .07 9118.91 0.34 

1 200.3 PF#2 179750.00 937 . 70 952 . 73 947 .17 953.18 
0.001382 5.57 36217.73 3683.53 0.31 

1 200.2 PF#1 179750.00 937.00 951.10 946.78 951.67 
0.002027 6.37 35619.23 11857.69 0.37 

1 200.2 PF#2 179750.00 937.00 951.83 946 . 78 952.38 
0.001732 6.15 34725.75 3629.00 0 . 35 

1 200 . 1 PF#1 179750.00 934.50 950.19 945.22 950.66 
0.001730 5 . 74 37659.50 11254.10 0 . 32 

1 200.1 PF#2 179750.00 934.50 951.11 945 .22 951.53 
0 . 001392 5.36 38392 . 25 3770.00 0.29 

1 200 PF#1 179750.00 933 . 40 949.74 944 .16 950.01 
0.000864 4.29 44537.35 11193.60 0.24 

1 200 PF#2 179750.00 933 . 40 950.70 944.15 950 . 98 
0.000792 4.23 42550.11 4100 .00 0.23 

1 199.91 PF#1 179750.00 932.10 949 . 39 943 . 37 949.60 
0 . 000668 3 . 83 50254.95 10846 .61 0.22 

1 199.91 PF#2 179750 . 00 932.10 950.39 943.36 950.61 
0.000573 3 . 75 48102.12 4530.00 0.20 

1 199 . 82 PF#1 179750.00 931.20 948 . 90 943 . 28 949 .09 
0 .002007 3 . 30 51778 .97 10752 . 57 0.19 

1 199 . 82 PF#2 179750.00 931.20 949 . 90 943 .24 950 .14 
0 .002185 3 . 68 47698 .04 4780.00 0 . 20 

ERRORS WARNINGS AND NOTES 
Errors warnings and Notes for Plan PostPrj 

River: 1 Reach: 1 RS: 214.14 Profile : PF#1 
warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 214.14 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach: 1 RS: 214.04 Profile: PF#1 

warning:Divided f l ow computed for this cross-section. 
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Note: Multiple critical depths were found at this location. The critical depth with the l owest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 214.04 Profil e : PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 213.95 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest , 

valid, energy was used. 
River : 1 Reach: 1 RS: 213.95 Profile : PF#2 

warning:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 
additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS : 213.85 Profile: PF#1 

warning:The velocity head has changed by more than 0 .5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 
or greater than 1 . 4. 

This may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach: 1 RS: 213.85 Profile: PF#2 

warning:The velocity head has changed by more than 0 . 5 ft (0.15 m) . This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by down s tream conveyance) is less t han 0.7 
or greater than 1 . 4 . 

This may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 

section . This may indicate 
the need for additional cross sections. 

Note : Multiple critical depths were found at this location. The critical depth with the lowes t, 
valid, energy was used . 
River : 1 Reach: 1 RS: 213.75 Profile: PF#1 

Note : Multiple critical depths were found at thi s location . The critical depth with the lowest, 
valid, water surface was 

used. 
River: 1 Reach: 1 RS: 213.75 Profile: PF#2 

Note: Multiple critical depths were found at thi s location. The critical depth with the lowest, 
valid, water surface was 

used. 
River: 1 Reach: 1 RS : 213.745 Profile : PF#1 Upstream 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, water surface was 

used. 
Ri ve r : 1 Reach: 1 RS: 213.745 Profile: PF#1 Down s tream 

Note: Multiple critical depths were found at this location. The critical depth with the lowes t , 
valid, water surface was 

used. 
River: 1 Reach : 1 RS: 213.745 Profile: PF#2 upstream 

Note : Multiple critical depths were found at thi s location . The critical depth with the lowest , 
valid, water surface was 

used. 
River: 1 Reach : 1 RS: 213.745 Profile: PF#2 Downstream 

Note : Multiple critical depths were found at this location. The critical depth with the lowest , 
valid, water surface was 

used . 
River: 1 Reach: 1 RS: 213.74 Profile: PF#1 

warning :The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning :The conveyance ratio (upstream conveyance divided by downs tream conveyance) is less than 0 .7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note : Multiple critical depths were found at this location. The critical depth wi t h the lowest , 

valid, water surface was 
used. 

River: 1 Reach : 1 RS: 213.74 Profile: PF#2 
warning:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downs tream conveyance) i s less than 0 . 7 

or greater than 1. 4. 
This may indicate the need for additional cross sections. 

Note : Multiple critical depths were found at thi s location . The critical depth with the lowes t, 
valid, water surface was 
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used. 

River: 1 Reach: 1 RS: 213.66 Profile: PF#1 
for this cross-section . 
changed by more than 0 . 5 ft (0.15 m) . This may indicate the need for 

warning:Divided flow computed 
warning:The velocity head has 

additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

section . This may indicate 
the need for additional cross sections . 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 

The critical depth with the lowest, 

River: 1 Reach: 1 RS: 213 . 66 Profile : PF#2 
warning:The velocity head has changed by more than 0.5 ft (0 .15 m) . This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections . 

Note : Multiple critical depths were found at this location . 
valid , energy was used. 
River: 1 Reach: 1 RS: 213.57 Profile : PF#1 

The critical depth with the lowest, 

warning:Divided flow computed f or this cross - section. 
warning :The energy loss was greater than 1.0 ft (0 . 3 m) . between the current and previous cros s 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 

The critical depth with the lowest, 

River : 1 Reach: 1 RS: 213.57 Profile : PF#2 
warning:The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 

sect i on. This may indicate 
the need for additional cross sections. 

Note : Multiple critical depths were found at this location. 
valid, energy was used . 

The critical depth with the lowest, 

River : 1 Reach: 1 RS: 213.47 Profile : PF#1 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0. 7 

or greater than 1.4 . 
This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest , 
valid , energy was used. 
River: 1 Reach: 1 RS: 213 .47 Profile: PF#2 

warning:The velocity head has changed by more than 0.5 ft (0 .15 m) . This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 213 . 38 Profile: PF#1 

Note: Multiple critical depths were found at this location . 
valid, energy was used. 
River: 1 Reach: 1 RS: 213.38 Profile : PF#2 

Note : Multiple critical depths were found at this location . 
valid, energy was used. 
River : 1 Reach: 1 RS: 213 . 33 Profile: PF#1 

warning:Divided flow computed f or this cross-section. 
Note: Multiple critical depths were found at this location . 

valid, energy was used. 
River: 1 Reach: 1 RS: 213 . 33 Profile : PF#2 

Note: Multiple critical depths were found at this location . 
valid, energy was used. 
River: 1 Reach : 1 RS: 213 . 26 Profile : PF#1 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

used. 
River: 1 Reach: 1 RS : 213 . 26 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

used. 
River: 1 Reach: 1 RS: 213.255 Profile : PF#1 Upstream 

Note: Multiple critical depths were found at this location . 
valid, water surface was 

used . 
River: 1 Reach: 1 RS: 213 . 255 Profile: PF#1 Downstream 

Note: Multiple critical depths were found at this location . 
valid, water surface was 

used. 
River: 1 Reach: 1 RS: 213.255 Profile : PF#2 upstream 

Note: Multiple critical depths were found at this location. 
valid, water surface was 
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River: 1 Reach: 1 RS: 213.255 Profile : PF#2 Downstream 
Note: Multiple critical depths were found at this location. 

valid, water surface was 
The critical depth with the lowest, 

used . 
River: 1 Reach: 1 RS: 213.25 Profile: PF#1 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

The critical depth with the lowest, 

used. 
River: 1 Reach: 1 RS: 213.25 Profile: PF#2 

Note : Multiple critical depths were found at this location. 
valid, water surface was 

The critical depth with the lowest , 

used. 
River: 1 Reach: 1 RS: 213.21 Profile: PF#1 

Note: Multiple critical depths were found at this location. The critical 
valid, energy was used. 
River: 1 Reach: 1 RS : 213.21 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical 
valid, energy was used. 
River: 1 Reach: 1 RS: 213.11 Profile: PF#1 

Note: Multiple critical depths were found at this location. The critical 
valid, energy was used. 
River: 1 Reach : 1 RS: 213.11 Profile : PF#2 

Note : Multiple critical depths were found at this location. The critical 
valid, energy was used. 
River: 1 Reach : 1 RS: 213 .03 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical 

valid, energy was used . 
River: 1 Reach : 1 RS: 213.03 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical 
valid, energy was used. 
River: 1 Reach: 1 RS: 212.93 Profile: PF#1 

warning :Divided flow computed for this cross-section . 

depth 

depth 

depth 

depth 

depth 

depth 

with the lowest, 

with the lowest, 

with the lowest, 

with the lowest, 

with the lowest, 

with the lowest, 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid , energy was used . 
River: 1 Reach : 1 RS: 212.93 Profile: PF#2 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 
additional cross sections. 

Note: Multiple critical depths were found at this location . 
valid, energy was used. 
River: 1 Reach : 1 RS: 212.84 Profile: PF#1 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 
additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 
section . This may indicate 

the need for additional cross sections . 
Note: Mu l tiple critical depths were found at this location . 

valid, energy was used . 
River: 1 Reach: 1 RS: 212.84 Profile: PF#2 

The critical depth with the lowest , 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 212.74 Profile: PF#1 

warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. 

valid, energy was used . 
River: 1 Reach: 1 RS: 212.74 Profile: PF#2 

Note: Multiple critical depths were found at this location . 
valid, energy was used. 
River: 1 Reach: 1 RS : 212.68 Profile: PF#1 

Note: Multiple critical depths were found at this location . 
valid, water surface was 

used. 
River: 1 Reach: 1 RS : 212.68 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

used. 
River: 1 Reach: 1 RS: 212.675 Profile : PF#1 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

Note: Momentum answer is not valid if the water surface is above the low chord or if there is weir 
flow. The momentum 

answer has been disregarded . 
River: 1 Reach: 1 RS: 212.675 Profile: PF#1 Upstream 
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Note: Multiple critical depths were found at this location. 

valid, water surface was 
used. 

River: 1 Reach: 1 RS: 212.675 Profile: PF#1 Downstream 
Note: Multiple critical depths were found at this location. 

valid, water surface was 
used. 

River: 1 Reach: 1 RS: 212.675 Profile : PF#2 Upstream 
Note: Multiple critical depths were found at this location. 

valid, water surface was 
used. 

River: 1 Reach: 1 RS : 212.675 Profile: PF#2 Downstream 
Note: Multiple critical depths were found at this location. 

valid, water surface was 
used. 

The critical depth with the lowest , 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

River: 1 Reach: 1 RS: 212.67 Profile: PF#1 
warning:The velocity head has changed by more than 0 . 5 ft (0 . 15 m) . This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4 . 
This may indicate the need for additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections . 
Note: Multiple critical depths were found at this location. 

valid, water surface was 
used. 

The critical depth with the lowest, 

River: 1 Reach: 1 RS : 212.67 Profile: PF#2 
warning:The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio ( upstream conveyance divided by downstream conveyance) is less than 0 . 7 

or greater than 1.4 . 
This may indicate the need for additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location . 

valid, water surface was 
used . 

River: 1 Reach: 1 RS: 212.56 Profile: PF#1 
for this cross-section. 

The critical depth with the lowest, 

warning :Divided flow computed 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0 .3 m) . between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach : 1 RS: 212 . 56 Profile: PF#2 

warning:The velocity head has changed by more than 0 . 5 ft (0 . 15 m). This may indicate the need for 
additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0 .3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 212.46 Profile : PF#1 

warning:Divided flow computed for this cross-section . 
warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 

additional cross sections . 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section . This may indicate 
the need for additional cross sections . 

Note : Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 212.46 Profile: PF#2 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections . 

warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section . This may indicate 

the need for additional cross sections . 
Note : Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 212.37 Profile: PF#1 

warning:The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous cross 
section . This may indicate 

the need for additional cross sections. 
Note : Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
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River: 1 Reach: 1 RS: 212.37 Profile: PF#2 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note : Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS : 212.27 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0 . 15 m) . This may indicate the need for 

additional cross sections. 
warning :The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 

section . This may indicate 
the need for additional cross sections . 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach: 1 RS : 212 . 27 Profile : PF#2 

warning :The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 
additional cros s sections . 

warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections . 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 212.18 Profile: PF#1 

warning:Divided flow computed for this cross-section . 
warning:The velocity head has changed by more than 0 . 5 ft (0 . 15 m). This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid , energy was used. 
River: 1 Reach: 1 RS: 212.18 Profile: PF#2 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0 . 3 m) . between the current and previous cros s 
section. This may indicate 

the need for additional cross sections . 
Note : Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 212.08 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 

additional cross sections . 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach : 1 RS: 212 .08 Profile : PF#2 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). Thi s may indicate the need for 
additional cross sections. 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach : 1 RS : 211.99 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical 

valid , energy was used. 
River: 1 Reach : 1 RS: 211.99 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical 
valid, energy was used . 
River: 1 Reach : 1 RS: 211.89 Profile: PF#1 

Note: Multiple critical depths were found at this location . The critical 
valid, energy was used. 
River: 1 Reach : 1 RS: 211.89 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical 
valid, energy was used. 
River: 1 Reach : 1 RS: 211.79 Profile: PF#1 

warning :Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical 

valid, energy was used. 
River: 1 Reach : 1 RS: 211.79 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical 
valid, energy was used. 
River: 1 Reach: 1 RS: 211 . 71 Profile: PF#1 

warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. The critical 

valid, energy was used . 
River: 1 Reach : 1 RS: 211.71 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical 
valid, energy was used. 
River: 1 Reach : 1 RS: 211.64 Profile : PF#1 
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warning:Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 

additional cross sections . 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest , 
valid, energy was used. 
River: 1 Reach: 1 RS: 211.64 Profile: PF#2 

warning :The velocity head has changed by more than 0 . 5 ft (0.15 m) . This may indicate the need for 
additional cross sections. 

warning:The ene rgy loss was greater than 1 .0 ft (0.3 m) . between the current and previous cross 
section . This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 211.54 Profile: PF#1 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Note : Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, water surface was 

used . 
River: 1 Reach: 1 RS: 211.54 Profile: PF#2 

warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Note : Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, water surface was 

used . 
River: 1 Reach: 1 RS: 211.525 Profile: PF#1 Upstream 

warning :The velocity head has changed by more than 0 . 5 ft (0.15 m) . This may indicate the need for 
additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, water surface was 

used. 
River: 1 Reach: 1 RS : 211.525 Profile: PF#1 Downstream 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections . 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, water surface was 

used. 
River: 1 Reach: 1 RS: 211.525 Profile : PF#2 upstream 

warning:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 
additional cross sections . 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, water surface was 

used. 
River : 1 Reach: 1 RS: 211 .5 25 Profile: PF#2 Downstream 

warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, water surface was 

used. 
River: 1 Reach: 1 RS: 211.51 Profile : PF#1 

warning :The velocity head has changed by more than 0 . 5 ft (0.15 m) . This may indicate the need for 
additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, water surface was 
used. 

River: 1 Reach: 1 RS: 211.51 Profile: PF#2 
warning:The velocity head has changed by more than 0.5 ft (0 . 15 m). This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0 . 3 m) . between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest~ 
valid, water surface was 

used . 
River: 1 Reach: 1 RS: 211.41 Profile: PF#1 

warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
River: 1 Reach: 1 RS: 211.41 Profile: PF#2 

warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
River : 1 Reach: 1 RS : 211.31 Profile: PF#1 
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warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

section . This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 211.31 Profile : PF#2 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 211.21 Profile: PF#1 

warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4 . 

This may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note : Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 211.21 Profile: PF#2 

warning:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 .7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0 .3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach : 1 RS: 211 .12 Profile: PF#1 

warning:The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 211.12 Profile: PF#2 

warning :The velocity head has changed by more than 0 .5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1 . 4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 211 .02 Profile: PF#1 

warning :oivided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location . The critical depth with the lowest , 

valid, energy was used . 
River: 1 Reach: 1 RS: 211.02 Profile: PF#2 

warning:oivided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 210.93 Profile: PF#1 

warning:oivided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 210.93 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach : 1 RS: 210.83 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 210.83 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used. 
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River: 1 Reach: 1 RS: 210 . 74 Profile: PF#1 

warning :Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowes t, 

valid, energy was used . 
River: 1 Reach: 1 RS: 210.74 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach : 1 RS: 210 . 64 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note : Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 210.64 Profile : PF#2 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River : 1 Reach: 1 RS: 210.55 Profile : PF#1 

warning:Divided flow computed for this cross-section . 
warning :The velocity head has changed by more than 0.5 ft (0 . 15 m) . This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is le ss than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest , 
valid, energy was used. 
River: 1 Reach : 1 RS : 210.55 Profile : PF#2 

warning:Divided flow computed for this cross - section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS : 210.46 Profile: PF#1 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 210 . 46 Profile: PF#2 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 
or greater than 1.4 . 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with 

valid, energy was used . 
River: 1 Reach: 1 RS: 210.36 Profile: PF#1 

Note: Multiple critical depths were found at this location . The critical depth with 
valid, energy was used. 
River: 1 Reach : 1 RS: 210 . 36 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with 
valid, energy was used. 
River: 1 Reach: 1 RS: 210.26 Profile: PF#1 

Note: Multiple critical depths were found at this location. The critical depth with 
valid , energy was used . 
River : 1 Reach: 1 RS : 210 . 26 Profile: PF#2 

Note : Multiple critical depths were found at this location. The critical depth with 
valid , energy was used. 
River : 1 Reach: 1 RS : 210 . 17 Profile: PF#1 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
or greater than 1.4. 

This may indicate the need for additional cross sections. 

the lowest, 

the lowest , 

the lowest, 

the lowest, 

the lowest, 

less than 0.7 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS : 210.17 Profile: PF#2 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS : 210.07 Profile : PF#1 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1 .4. 

This may indicate the need for additional cross sections . 
Note: Multiple critical depths were found at thi s location . The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach : 1 RS: 210.07 Profile : PF#2 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1 .4 . 
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This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 209.98 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 209.98 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 209.88 Profile: PF#1 

warning:Divided flow computed for this cross-section. 

The critical depth with the lowest, 

The critical depth with the lowest, 

Note: Manning's n values were composited to a single value in the main channel. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 209.88 Profile: PF#2 

warning:oivided flow computed for this cross-section. 
Note: Manning's n values were composited to a single value in the main channel. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 209.79 Profile: PF#1 

warning :Divided flow computed for this cross-section. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 

or greater than 1.4. 
This may indicate the need for additional cross sections . 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 209.79 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less t han 0.7 

or greater than 1.4 . 
This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS : 209.69 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0 . 15 m). This may indicate the need for 

additional cross sections . 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1 . 4 . 
This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River : 1 Reach : 1 RS: 209.69 Profile: PF#2 

warning :Divided flow computed for this cross-section . 
warning:The velocity head has changed by more than 0 . 5 ft (0 . 15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections . 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach : 1 RS : 209 . 60 Profile: PF#1 

warning:oivided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS : 209.60 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location . 

valid, energy was used. 
River: 1 Reach : 1 RS: 209 . 54 Profile: PF#1 

Note: Multiple critical depths were found at this location . 
valid, water surface was 

used . 
River: 1 Reach : 1 RS: 209.54 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

used. 
River: 1 Reach : 1 RS: 209.535 Profile: PF#1 upstream 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

used. 
River: 1 Reach : 1 RS: 209.535 Profile: PF#1 Downstream 

Note: Multiple critical depths were found at this location . 
valid, water surface was 

used . 
River: 1 Reach : 1 RS: 209.535 

Note: Multiple critical depths 
Profile: PF#2 upstream 

were found at this location. 
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River: 1 Reach: 1 RS: 209.535 Profile: PF#2 Downstream 
Note: Multiple critical depths were found at this location. 

valid, water surface was 
used. 

River : 1 Reach: 1 RS: 209.53 Profile: PF#1 
Note: Multiple critical depths were found at this location. 

valid, water surface was 
used. 

River: 1 Reach: 1 RS : 209.53 Profile: PF#2 
Note: Multiple critical depths were found at this location . 

valid, water surface was 
used. 

River: 1 Reach: 1 RS: 209.42 Profile: PF#1 

The critical depth with the lowest , 

The critical depth with the lowest, 

The critical depth with the lowest , 

warning :Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0 . 15 m) . This may indicate the need for 

additional cross sections. 
Note : Multiple critical depths were found at this location . 

valid, energy was used. 
The critical depth with the lowest, 

River: 1 Reach: 1 RS: 209.42 Profile: PF#2 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 209 . 33 Profile: PF#1 

warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. 

valid, energy was used . 
River: 1 Reach: 1 RS: 209.33 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 209.24 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 209.24 Profile: PF#2 

The critical depth with the lowest, 

The critical depth with the lowest , 

The critical depth with the lowest, 

The critical depth with the lowest, 

warning:Divided flow computed for this cross-section . 
warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid, energy was used . 
River: 1 Reach: 1 RS: 209.14 Profile: PF#1 

The critical depth with the lowest, 

warning:Divided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 

The critical depth with the lowest, 

River: 1 Reach: 1 RS: 209.14 Profile: PF#2 
warning:The energy loss was greater than 1 .0 ft (0 . 3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 209.04 Profile: PF#1 

warning:oivided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location . 

valid, energy was used . 
River: 1 Reach: 1 RS: 209 .04 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 208 . 95 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS : 208 . 95 Profile: PF#2 

warning :Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS : 208 . 85 Profile: PF#1 

warning :Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS : 208.85 Profile: PF#2 

warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. 
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River: 1 Reach: 1 RS: 208.75 Profile: PF#1 
for this cross-section. warning:oivided flow computed 

warning:The velocity head has 
additional cross sections. 

changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 208.75 Profile: PF#2 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross s~~tions . . 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 208.67 Profile: PF#1 

warning:oivided flow computed for this cross -section. 
warning :The velocity head has changed by more than 0,5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1 .4. 
This may indicate the need for additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note : Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 208.67 Profile: PF#2 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections . 
warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 208.57 Profile: PF#1 

warning:Divided flow computed for this cross-section. 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location . 

valid, energy was used . 
River: 1 Reach: 1 RS: 208.57 Profile: PF#2 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for 
additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section . This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 208.48 Profile: PF#1 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 208.48 Profile: PF#2 

The critical depth with the lowest, 

The critical depth with the lowest, 

Note: Multiple critical depths were found at this location . · The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 208.39 Profile: PF#1 

warning:The energy loss was greater than 1.0 ft (0 .3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 208.39 Profile: PF#2 

The critical depth with the lowest , 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 208.29 Profile: PF#1 

The critical depth with the lowest , 

warning:oivided flow computed for this cross-section. 
warning:The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid, energy was used . 
River: 1 Reach: 1 RS: 208.29 Profile: PF#2 

The critical depth with the lowest, 

warning:The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous cross 
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section . This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 208 . 19 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used . 
River: 1 Reach: 1 RS: 208.19 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
Note : Multiple critical depths were found at this location . 

valid, energy was used. 
River: 1 Reach: 1 RS: 208.10 Profile: PF#1 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

warning:Divided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0 . 3 m) . between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location . 
valid, energy was used. 
River: 1 Reach: 1 RS: 208.10 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 207 . 99 Profile: PF#1 

The critical depth with the lowest, 

The critical depth with the lowest, 

warning:Divided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location . 
valid, energy was used. 
River: 1 Reach : 1 RS: 207.99 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location . 

valid, energy was used. 
River: 1 Reach: 1 RS: 207.90 Profile: PF#1 

The critical depth with the lowest, 

The critical depth with the lowest, 

warning:Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid, energy was used . 

The critical depth with the lowest, 

River: 1 Reach: 1 RS: 207.90 Profile: PF#2 
warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
Note: Multiple critical depths were found at this location. 

valid, energy was used . 
River: 1 Reach: 1 RS: 207 .80 Profile: PF#1 

The critical depth with the lowest, 

warning:Divided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location . 
valid, energy was used. 
River: 1 Reach: 1 RS: 207.80 Profile: PF#2 

The critical depth with the lowest, 

warning :Divided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid, energy was used . 
River: 1 Reach: 1 RS: 207.71 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 

The critical depth with the lowest, 

The critical depth with the lowest, 

River : 1 Reach: 1 RS : 207 . 71 Profile: PF#2 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 207.62 Profile: PF#1 

warning:Divided flow computed for this cross - section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used . 
River: 1 Reach: 1 RS: 207 . 62 Profile: PF#2 

for this cross-section. 

The critical depth with the lowest, 

The critical depth with the lowest, 

warning:Divided flow computed 
warning:The velocity head has 

additional cross sections . 
changed by more than 0.5 ft (0 . 15 m) . This may indicate the need for 
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warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note : Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 207.49 Profile: PF#1 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

used. 
River: 1 Reach: 1 RS: 207.49 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

used. 
River: 1 Reach: 1 RS : 207 .485 Profile: PF#1 Upstream 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

used. 
River: 1 Reach: 1 RS: 207.485 Profile·: PF#1 Downstream 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

used. 
River: 1 Reach : 1 RS: 207.485 Profile: PF#2 Upstream 

Note : Multiple critical depths were found at this location. 
valid, water surface was 

used . 
River: 1 Reach : 1 RS: 207 . 485 Profile: PF#2 Downstream 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

used. 
River: 1 Reach : 1 RS: 207 . 48 Profile: PF#1 

Note: Multiple critical depths were found at this location. 
valid, water surface was 

used . 
River: 1 Reach : 1 RS : 207 . 48 Profile : PF#2 

Note : Multiple critical depths were found at thi s location. 
valid, water surface was 

used . 
River: 1 Reach: 1 RS: 207.43 Profile: PF#1 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections . 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4 . 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS : 207 .43 Profile: PF#2 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections . 
Note: Multiple critical depths were found at this location . The critical depth with the lowest , 

valid, energy was used. 
River: 1 Reach : 1 RS: 207.34 Profile: PF#1 

warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 207.34 Profile : PF#2 

Note: Multiple critical depths were found at this location . 
valid, energy was used. 
River: 1 Reach: 1 RS: 207.27 Profile: PF#1 

warning:Divided flow computed for this cross-section. 

The critical depth with the lowest, 

The critical depth with the lowest, 

warning:The velocity head has changed by more than 0 . 5 ft (0.15 m) . This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach : 1 RS : 207.27 Profile: PF#2 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections . 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 
or greater than 1 .4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS : 207 . 16 

warning:Divided flow computed 
warning:The velocity head has 

additional cross sections. 

Profile: PF#1 
for this cross-section. 
changed by more than 0.5 ft (0.15 m) . This may indicate the need for 
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warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1 . 4 . 
This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 207.16 Profile: PF#2 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections . 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 207 .07 Profile: PF#1 

warning :The energy equation could not be balanced within the specified number of iterations . The 
program used critical depth 

for the water surface and continued on with the calculations . 
warning :Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 

additional cross sections . 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
warning:During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth. This indicates that there is not a valid 

subcritical answer . The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 207 .07 Profile: PF#2 

warning:The energy equation could not be balanced within the specified number of iterations . The 
program used critical depth 

for the water surface and continued on with the calculations. 
warning:Divided flow computed for this cross-section . 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4 . 
This may indicate the need for additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
warning :During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth . This indicates that there is not a valid 

subcritical answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach: 1 RS: 206.97 Profile : PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 206.97 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS : 206.88 Profile: PF#1 

warning:Divjded flow computed for this cross-section . 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 206.88 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 206.79 Profile: PF#1 

warning:Divided flow computed for this cross-section . 
Note : Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 206.79 Profile : PF#2 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 206 . 7 Profile: PF#1 

warning:Divided flow computed for this cross-section . 
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Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River : 1 Reach: 1 RS: 206.7 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
Note: Multip le critical depth s were found at thi s location . The critical depth with the l owest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 206.6 Profile: PF#1 

warning:oivided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach : 1 RS: 206.6 Profile: PF#2 

warning :Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach : 1 RS: 206.51 Profile: PF#1 

warning :Divided flow computed for this cross-section. 
Note : Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 206.51 Profile : PF#2 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach: 1 RS: 206.41 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 206.41 Profile : PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest , 
valid, energy was used. 
River: 1 Reach : 1 RS: 206 .32 Profile: PF#1 

warning:oivided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River : 1 Reach : 1 RS: 206.32 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach : 1 RS: 206.22 Profile: PF#1 

warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach : 1 RS : 206.22 Profile : PF#2 

warning:Divided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach : 1 RS: 206.13 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section . This may indicate 
the need for additional cross sections. 

River: 1 Reach: 1 RS: 206.13 Profile: PF#2 
warning:oivided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

River: 1 Reach: 1 RS: 206.03 Profile: PF#1 
warning:Divided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. Thi s may indicate 
the need for additional cross sections. 

River: 1 Reach: 1 RS: 206.03 Profile: PF#2 
warning:Divided flow computed for this cross-section . 
warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 

additional cross sections . 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach : 1 RS: 205.94 Profile: PF#1 

warning:oivided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
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River: 1 Reach: 1 RS: 205.94 Profil~: PF#2 

Note: Multiple critical depffls ." we'f'e·· toun·d at tfils location. The critical depth with the lowest , 
valid, energy was used . 
River: 1 Reach: 1 RS: 205.84 Profile: PF#1 

warning :Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach : 1 RS: 205.84 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 205.75 Profile : PF#1 

warning:Divided flow computed for this cross-section. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4 . 
This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid , energy was used. 
River : 1 Reach : 1 RS: 205.75 Profile: PF#2 

warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 
or greater than 1.4. 

This may indicate the need for additional cross sections . 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, 

valid , energy was used. 
River: 1 Reach: 1 RS: 205 . 62 Profile: PF#1 

warning:Divided flow computed for this cross - section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest , 

valid, energy was used. 
River: 1 Reach: 1 RS: 205.62 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 205.52 Profile: PF#1 

warning:Divided flow computed for this cross - section . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 205.52 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 205.43 Profile: PF#1 

warning:Divided flow computed for this cross - section . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, ene rgy was used. 
River: 1 Reach: 1 RS: 205.43 Profile: PF#2 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid , energy was used. 
River: 1 Reach: 1 RS: 205.4 Profile: PF#1 

warning:The conveyance ratio ( upstream conveyance divided by downstream conveyance) is less than 0 . 7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 205.4 Profile: PF#2 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 
or greater than 1 . 4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River : 1 Reach: 1 RS: 205.34 Profile : PF#1 

warning:Divided flow computed for this cross-section. 
warning:The cross - section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 205 . 34 Profile : PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach: 1 RS: 205 . 25 Profile : PF#1 

warning:Divided flow computed for this cross-section . 
warning:The velocity head has changed by more than 0 . 5 ft (0.15 m) . This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1 . 4 . 
This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach: 1 RS: 205 . 25 Profile: PF#2 

warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 
additional cross sections . 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4 . 

This may indicate the need fo r additional cross sections. 
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Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 205.15 Profile : PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 205.15 Profile: PF#2 

Note: Multiple critical depths were found at this location . The critical depth with the lowest , 
valid, energy was used. 
River : 1 Reach: 1 RS: 205.06 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 

additional cross sections . 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used . 
River : 1 Reach: 1 RS: 205.06 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS : 204.97 Profile : PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS : 204.97 Profile: PF#2 

Note : Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 204.87 Profile: PF#1 

warning :Divided flow computed for this cross-section. 
Note : Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 204.87 Profile: PF#2 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 204.78 Profile: PF#1 

warning :oivided flow computed for this cross-section . 
warning :The cross-section end points had to be extended vertically for the computed water surface. 
Note : Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 204.78 Profile: PF#2 

Note : Multiple critical depths were found at this location. The critical depth with the lowest , 
valid, energy was used. 
River: 1 Reach: 1 RS: 204.68 Profile: PF#1 

warning:Divided flow computed for this cross - section . 
warning :The cross-section end points had to be extended vertically for the computed water surface . 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 204.68 Profile: PF#2 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid , energy was used. 
River: 1 Reach: 1 RS: 204.61 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
warning:The cross-section end points had to be extended vertically for the computed water surface . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest , 

valid, energy was used. 
River : 1 Reach: 1 RS: 204.61 Profile : PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest , 
valid, energy was used . 
River: 1 Reach: 1 RS: 204.53 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections . 

Note: Multiple critical depths were found at this location. The critical depth with the lowest , 
valid, energy was used. 
River: 1 Reach: 1 RS: 204.53 Profile: PF#2 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 204.42 Profile : PF#1 

warning:Divided flow computed for this cross-section. 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note : Multiple critical depths were found at this location . The critical depth with the lowest , 
valid, energy was used . 
River: 1 Reach: 1 RS: 204.42 Profile: PF#2 

warning :The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 
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section. This may indicate 

the need for additional cross sections. 
The critical depth with the lowest, Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 204.34 

warning:Divided flow computed 
warning:The cross-section end 
warning:The velocity head has 

Profile : PF#1 
for thi s cross-section. 
points had to be extended vertically for the computed water surface. 
changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio ( upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections . 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical dept hs were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 204 .34 Profile: PF#2 

The critical depth with the lowest, 

warning:oivided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio ( upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0 .3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
The critical depth with the lowest, 

River: 1 Reach: 1 RS: 204.25 Profile: PF#1 
warning:The energy equation could not be balanced within the specified number of iterations. The 

program used critical depth 
for the water surface and continued on with the calculations . 

warning:Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections . 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
warning:During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth. 

subcritical answer. The 
This indicates that there is not a valid 

program defaulted to critical depth . 
Note: Multiple critical depths were found at this location . 

valid, energy was used . 
The critical depth with the lowest, 

River: 1 Reach: 1 RS: 204.25 Profile: PF#2 
warning:The energy equation could not be balanced within the specified number of iterations. The 

program used critical depth 
for the water surface and continued on with the calculations. 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio ( upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1 .4. 

This may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

warning:ouring the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 

water surface came back below critical depth. 
subcritical answer. The 

This indicates that there is not a valid 

program defaulted to critical depth . 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 204.15 Profile : PF#1 

Note: Multiple critical depths were found at this location. 
valid, energy was used . 
River: 1 Reach: 1 RS: 204.15 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, energy was used . 

The critical depth with the lowest, 

The critical depth with the lowest, 

The critical depth with the lowest, 

River: 1 Reach: 1 RS: 204.05 Profile: PF#1 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
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This may indicate the need for additional cross sections. 

warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River : 1 Reach: 1 RS: 204.05 Profile: PF#2 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections . 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1 . 0 ft (0.3 m) . between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest , 
valid, energy was used . 
River: 1 Reach: 1 RS : 203.96 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1 .4. 
This may indicate the need for additional cross sections . 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section . This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach : 1 RS : 203.96 Profile: PF#2 

warning:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections . 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections . 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach : 1 RS: 203.86 Profile: PF#1 

warning :Divided flow computed for this cross-section. 
Note : Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach : 1 RS : 203.86 Profile: PF#2 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach : 1 RS: 203.77 Profile: PF#1 

warning :Divided flow computed for this cross - section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach : 1 RS: 203.77 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach : 1 RS: 203.67 Profile: PF#1 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used . 
River : 1 Reach : 1 RS: 203.67 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach : 1 RS: 203 . 58 Profile: PF#1 

warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River : 1 Reach : 1 RS: 203 . 58 Profile : PF#2 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach : 1 RS: 203.48 Profile: PF#1 

warning:Divided flow computed for this cros s -section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest , 

valid, energy was used . 
River: 1 Reach: 1 RS: 203 . 48 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach : 1 RS: 203.39 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
warning :The cross-section end points had to be extended vertically for the computed· water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
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River: 1 Reach: 1 RS: 203.39 Profile : PF#2 

warning:oivided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 203.29 Profile: PF#1 

warning:oivided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 203.29 Profile: PF#2 

Note: Mu ltiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 203.19 Profile: PF#1 

warning:The energy loss was greater than 1.0 ft (0 .3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 203.19 Profile: PF#2 

warning:The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 203.09 Profile: PF#1 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
sec tion. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

vali d, energy was used . 
River: 1 Reach: 1 RS: 203 .09 Profile : PF#2 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previou s cross 
section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest , 

valid, energy was used. 
River: 1 Reach: 1 RS: 202.99 Profile: PF#1 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River : 1 Reach: 1 RS: 202.99 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 202.9 Profile: PF#1 

warning:oivided flow computed f or this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest , 

valid, energy was used. 
River: 1 Reach: 1 RS: 202.9 Profile: PF#2 

Note : Multiple critical depth s were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 202.8 Profile: PF#1 

warning:oivided flow computed for this cross-section. 
warning :The cross-section end points had to be extended vertically for the computed water surface . 
Note: Multiple critical depth s were found at this location . The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 202.8 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest , 
valid, energy was used . 
River: 1 Reach: 1 RS: 202.69 Profile: PF#1 

warning:oivided flow computed for this cross-section . 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depth s were found at th is location . The critical depth with the lowest, 

valid, energy was used. 
River : 1 Reach: 1 RS: 202.69 Profile : PF#2 

Note: Multiple critical depth s were found at this location. The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach: 1 RS: 202.59 Profile: PF#1 

warning:oivided flow computed for this cross-section. 
Note: Multiple critical depth s were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 202.59 Profile: PF#2 

warning:oivided flow computed for this cross-section. 
warning:The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous cross 

sect ion . This may indicate 
the need for additional cross sections. 

Note: Multiple critical depth s were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 202.48 Profile: PF#1 

warn ng:oivided flow computed for thi s cross-section. 
warn ng:The cross-section end points had to be extended vertically for the computed water surface. 
Note Multiple critical depths were found at this location. The critical depth with the lowest, 
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River: 1 Reach: 1 RS: 202.48 Profile: PF#2 
warning:Divided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note : Multiple critical depths were found at this location . 
valid, energy was used. 
River: 1 Reach: 1 RS: 202.37 Profile : PF#1 

warning:Divided flow computed for this cross-section. 

The critical depth with the lowest, 

warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note : Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 202.37 Profile: PF#2 

warning:oivided flow computed for this cross -section. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less t han 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 202.29 Profile : PF#1 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 202.29 Profile : PF#2 

Note: Multiple critical depths were found at this location. 
valid, energy was used . 
River: 1 Reach: 1 RS: 202.18 Profile : PF#1 

warning:Divided flow computed for this cross-section. 

The critical depth with the lowest, 

The critical depth with the lowest, 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sect ions. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 202.18 Profile: PF#2 

warning:oivided flow computed for this cross-section. 

The critical depth with the lowest, 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) i s less than 0.7 
or greater than 1 .4. 

This may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note : Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 202.09 Profile: PF#1 

warning:Divided flow computed for this cross-section. 

The critical depth with the lowest, 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections . 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 202.09 Profile: PF#2 

warning:oivided flow computed for this cross-section . 

The critical depth with the lowest, 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) i s less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 201.99 Profile: PF#1 

The critical depth with the lowest, 

warning:Divided flow computed for this cross-section. 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

va lid, energy was used. 
River: 1 Reach: 1 RS: 201.99 Profile: PF#2 

warning:Divided flow computed for thi s cross-section. 
Note: Multiple critical depths were found at this location. 

valid, energy was used. 
River: 1 Reach: 1 RS: 201.9 Profile : PF#1 

The critical depth with the lowest, 

warn ng:oivided flow computed for this cross-section. 
warn ng :The cross-section end points had to be extended vertically for the computed water surface. 
Note Multiple critical depths were found at this location. The critical depth with the lowest, 
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valid, energy was used. 
River: 1 Reach: 1 RS: 201 . 9 Profile: PF#2 

Note: Multiple critical depths were found at t hi s location . 
valid, energy was used. 
River: 1 Reac h: 1 RS: 201 .81 Profile: PF#1 

The critical depth with the lowest , 

warning:Divided flow computed for this cross-section. 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 

or greater than 1 .4. 
This may indicate the need for additi onal cross sections . 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 201 .81 Profile: PF#2 

warning :Divided flow computed for this cross-section . 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4 . 
This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used . 
River : 1 Reach: 1 RS : 201.71 Profile: PF#1 

warning:Divided flow computed for this cross-section . 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach : 1 RS: 201.71 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach : 1 RS: 201 .62 Profile: PF#1 

The critical depth with the lowest, 

warning:Divided flow computed for this cross-section. 
warning:The cross-section end points had to be extended vertically for the computed water surface . 
Note: Mu ltiple critical depths were found at this location. The critical depth with the lowest , 

valid, energy was used. 
River: 1 Reach: 1 RS: 201.62 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 201.52 Profile : PF#1 

The critical depth with the lowest , 

warning:Divided flow computed for this cross-section. 
warning :The cross-section end points had to be extended vertically for the computed water surface . 
Note: Multiple critical depths we re found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach : 1 RS: 201.52 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reac h: 1 RS: 201.43 Profile : PF#1 

The critical depth with the lowest, 

warning :Divided flow computed for this cross-section. 
warning:The cross-section end points had to be extended vertically for the computed water surface . 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 201.43 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
valid, energy was used. 
River: 1 Reach: 1 RS: 201 . 33 Profile: PF#1 

The critical depth with the lowest, 

warning:oivided flow computed for this cross-section. 
warning:The cross-section end poi nts had to be extended vertical ly for the computed water surface. 
warning:The energy l oss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section . This may indicate 
the need for additional cross sections . 

Note: Multiple critical depths were found at this location . 
valid, energy was used. 
River: 1 Reach : 1 RS : 201.33 Profile: PF#2 

Note : Multiple critical depths were found at this location . 
valid, energy was used. 
River: 1 Reach: 1 RS: 201.24 Profile: PF#1 

The critical depth with the lowest, 

The critical depth with the lowest, 

warning:Divided flow computed for this cross-section. 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 201 . 24 Profile: PF#2 

Note: Multiple critical depths were found at this locat ion . 
valid, energy was used . 
River: 1 Reach: 1 RS: 201 . 14 Profile: PF#1 

The critical depth with the lowest, 

warning:Divided flow computed for this cross-section. 
warning:The cross - section end points had to be extended vertically for the computed water surface. 
Note: Multip le critical depths were found at this location . The critical depth with the lowest, 

valid , energy was used. 
River: 1 Reac h: 1 RS: 201 . 14 Profile: PF#2 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach : 1 RS : 201 .05 Profile: PF#1 
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warning :Divided flow computed for this cross-section. 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 201 .05 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 200.95 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less t han 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections . 

Note : Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach : 1 RS: 200.95 Profile: PF#2 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1 . 4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River : 1 Reach : 1 RS: 200 .86 Profile: PF#1 

warning:oivided flow computed for this cross-section. 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 200.86 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach : 1 RS: 200.77 Profile: PF#1 

warning:oivided flow computed for this cross-section . 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach : 1 RS: 200.77 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 200.67 Profile: PF#1 

warning:Divided flow computed for this cross-section . 
warning:The cross-section end points had to be extended vertically for the computed water surface . 
Note: Mu l tiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 200 . 67 Profile: PF#2 

Note: Mu l tiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 200.58 Profile: PF#1 

warning:Divided flow computed for this cross - section. 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note: Mu l tiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach : 1 RS: 200.58 Profile: PF#2 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach : 1 RS : 200.49 Profile: PF#1 

warning:Divided flow computed for this cross-section . 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach : 1 RS: 200.49 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach : 1 RS: 200.39 Profile: PF#1 

warning:oivided flow computed for this cross-section. 
warning:The cross-section end points had to be extended vertically for the computed water surface . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach : 1 RS: 200 . 39 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest , 
valid, energy was used. 
River: 1 Reach : 1 RS : 200.3 Profile: PF#1 

warning:Divided flow computed for this cross-section . 
warning:The cross-section end points had to be extended vertically for the computed water surface . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach : 1 RS: 200 . 3 Profile: PF#2 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, 
valid, energy was used . 
River: 1 Reach: 1 RS: 200.2 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
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warning The cross-section end points had to be extended vertically for the computed water surface. 
warning The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

section. Th s may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 200.2 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 
River: 1 Reach: 1 RS: 200.1 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: 1 Reach: 1 RS: 200.1 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid , energy was used. 
River: 1 Reach: 1 RS: 200 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this locati on. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 200 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest , 
valid, energy was used. 
River: 1 Reach: 1 RS: 199.91 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1 . 4. 
This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest , 
valid, energy was used. 
River: 1 Reach: 1 RS: 199 . 91 Profile: PF#2 

warning:The conveyance ratio (upst ream conveyance divided by downstream conveyance) is less than 0 .7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 199.82 Profile: PF#1 

warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used . 
River: 1 Reach: 1 RS: 199.82 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used . 
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Message ID Messaqe Cross sections affected 
BR LF 01 This is ($strucname$). The 207 .4 85(Bridge-UP) 

selected profile is 209.535(Bridge-UP ) 
$profilename$ . Type of flow is 211.525(Bridge-UP) 
low flow because, 1. EGEL 3 of 213.255(Bridge - UP) 
$egel3$ is less than or equal to 213.745(Bridge-UP) 
MinTopRd of $minelweirflow$. 2. 
EGEL 3 of $egel3$ is less than 
MxLoCdU of $mxlocdu$. 

BR LW 02 This is a Bridge Section. The 212.675(Bridge-UP) 
selected profile is 
$profilename$. EGEL of $egel3$ at 
Section 3 is higher than the 
MinTopRd of $mine1weirf1ow$ 
However, weir flow is not 
computed at this structure. 
Please investiqate the problem. 

BR PW 02 This is a Bridge Section. The 212.675(Bridge-UP) 
selected profi l e is 
$profilename$. Type of flow is 
submerged pressure and weir flow 
because, 1. EGEL 3 of $egel3$ is 
greater than MinTopRd of 
$minelweirflow$ 2. EGEL 3 of 
$egel3$ is equal to or greater 
than MxLoCdU of $mxlocdu$. 3. 
WSEL 2 of $wsel2$ is equal to or 
greater than MxLoCdD of $mxlocdd$ 

BR PW 05 This i s a Bridge Section . The 212.675(Bridge-UP) 
selected profile is 
$profilename$. EGEL of $egel3$ at 
Section 3 is higher than the 
MinTopRd of $minelweirf l ow$. 
However, we i r flow is not 
computed at this structure. 
Please investigate the problem. 

FW FW 01L The Left encroachment station is 200.86; 200.95; 201.05 ; 201 .14; 
within the channel . The Left 201.24; 201.33; 201.43; 201 . 52; 
encroachment station $encrstal$ 201.62; 201.71; 201.81; 201 . 9; 
is more than l eft channe l bank 203.77; 203.86; 203.96; 204 . 05; 
station $stalob$. The left 209.04; 209.14; 209 . 24; 210.26 ; 
encroachment station should be 210.36; 210.55; 210.74; 210.83; 
the same as the left channel bank 210.93; 211 . 12; 211 . 21; 211 . 31; 
station. 211.41; 213.11; 213.66; 213 .95; 

214 . 04; 214.14 

FW FW 01R The Right encroachment station is 201.81; 201.9; 20 1 .99; 202.09; 
within the channe l . The Right 202. 18; 202.37; 202.48; 202.59 ; 
encroachment station $encrstar$ 202 . 69; 202.8; 202 . 9 ; 203.09; 
is less than right channel bank 203 .19; 203.29; 203.39; 203.48; 
station $starob$. The right 203.58; 203.67; 203.77; 203.86; 
encroachment station should be 203.96 ; 204.05 ; 204.15; 204.25; 
the same as the right channel 204 .34; 204 . 42; 204 . 68; 204 . 78; 
bank station. 204.87; 206.13; 206.22; 206 .32; 

206.4 1; 207.07; 210.26; 210.36; 
211.21; 211.31; 211.79; 211.99; 
213.11; 213.33 ; 213 . 38; 213.47; 
213.57; 213.66; 213 . 85; 213 . 95; 
214.04; 214. 14 

Comments 



FW FW 03L The left channel bank elevation 200.49; 200.77; 201.05; 201.9; 
of $lobe lev$ is higher than the 202 . 09; 202.37; 202.48; 202.59 

• 1-percent-annual-chance WSEL of 202 . 69; 203.86; 203.96; 204.05 
$wsel$. 205.43; 206.03; 206.13; 206 . 22 
Re l ocate the left channel bank 206.7; 206.79; 206.97; 207.07; 
station at or below the 1- 207 . 62; 207.71; 207.9; 208.1; 
percent-annual - chance WSEL. 208.19; 208.29; 208.39; 208.48; 
Do not place the bank stations at 208.57; 208.67; 208.75; 208.85; 
the bottom of the channel. 209.04; 209.14; 209.24; 209 . 33; 
Do not place the bank stations at 209.42; 209 . 6; 209.69; 209.79; 
the low flow channel . use the 209.88; 209.98; 210.64; 211.12; 
Horizontal Variation in *'nu 211.41; 211 . 71; 213.11; 213.66; 
Values option in HEC-RAS to 213.95; 214.04; 214.14 
assign different 11n11 values to 
the left bank slope, low flow 
channel, and the right bank 
slope. Let HEC-RAS compute the 
composite ''n~~ value based on the 
deoth of flow. 

FW FW 03R The right channel bank elevation 200.3; 201.24; 202.09; 202.48; 
of $robe lev$ is higher than the 202.9; 203.39; 205.43; 205.84; 
1-percent annual chance WSEL of 205.94; 206.7; 207.16; 207.27; 
$wsel$. 207.34; 207.43; 208.1; 208.19; 
Relocate the right channel bank 208.29; 208.39; 208.48; 208.75; 
station at or below the 1-percent 208.85; 208.95; 209.33; 209.42; 
annual chance WSEL. 209.69; 209.79; 209.88; 209.98; 
Do not place the bank stations at 210.17; 210.46; 210.55; 210 . 64 ; 
the bottom of the channel. 210.74; 210.83; 210.93; 211.02 i 
Do not place the bank stations at 211.12; 211.71 211.89; 212 . 08; 
the low flow channel. Use the 213.11; 213.33 213.38; 213.47; 
Horizontal variation in 11n'l 213.57; 213.66 213.85; 213.95; 
Values option in HEC-RAS to 214.04; 214. 14 
assign different "nu values to 
the left bank slope, low flow 
channel, and the right bank 
slope. Let HEC-RAS compute the 
composite I! nil value based on the 
deoth of flow. 

FW FW 04R The 1-percent-annual-chance 207.8; 207.99; 208. 1 ; 208.85; 
floodplain is outside of the 209.69; 210.74 • channe l . 
The right station effective of 
$ineffstar$ for the 1-percent-
annual-chance floodplain is 
greater than the right channe l 
bank station $starob$ 
However, the right encroachment 
station $encstar$ is outside of 
the 1-percent-annual-chance 
floodplain. 
Adjust the right encroachment 
station so that it will be within 
the floodolain . 

FW FW 05L The 1-percent annual chance flood 208.1; 208.19 ; 208.39 
is contained within the channel. 
The Left encroachment station 
$encstal$ is outside the channel. 
The Left channel bank station is 
$stalob$. 
Adjust the left encroachment 
station so that it is the same as 
the left channel bank station. 

FW FW 05R The 1-percent annual chance flood 208 . 19; 211.12; 212 . 08 
is contained within the channel. 
The Right encroachment station 
$encstar$ is outside the channel. 
Right channel bank station is 
$starob$. 
Adjust the right encroachment 
station so that it is the same 
as the right channel bank 
station .. 

• 



FW FW 06L 

• 
FW FW 06R 

FW SC 02 

FW ST 04BDL 

FW ST 04BUL 

FW ST 04S2L 

FW ST 04S2R 

• 

The left side of the floodway 208.1; 208.19; 208.29; 208.39 
boundary is within the channel. 
The left station effective of 
$ineffstal$ for t he floodway 
profile is more than the left 
channel bank station of $stalob$. 
The left encroachment station of 
$encstal$ is less than the left 
channel bank station. 
Adjust the left encroachment 
station so that it is the same as 
the left channel bank station. 

The right side of the floodway 208.19; 211.12; 212.08 
boundary is within the channel. 
The right station effective of 
$ineffstar$ for the floodway 
profile is less than the right 
channel bank station of $starob$. 
The right encroachment station of 
$encstar$ is more than the right 
channel bank station . 
Adjust the right encroachment 
station so that it is the same as 
the riqht channel bank station . 

The surcharge value of 199.91 
$surcharge$ is greater than the 
maximum allowable value of 
$allowsurchrg$ 

Use the suggestions from t h e 
Help section to reduce the 
computed surcharge value to be no 
more than $allowsurchrg$ . 

This is ($strucname$) downstream 
internal section . 
The left encroachment station is 
within the channel. 
The left encroachment station of 
$encstal$ is greater than the 
left bank station of $stalob$. 
The leftencroachment station 
should be the same as the left 
channel bank station. 

This is ($strucname$) upstream 
internal section . 
The left encroachment station is 
within the channel. 
The left encroachment station of 
$encstal$ is greater than the 
left bank station of $stalob$. 
The left encroachment station 
should be the same as the left 
channel bank station . 

This is Section 2 of a hydraulic 
structure. 
The left encroachment station is 
within the channel . 
The left encroachment station of 
$encsta l $ is greater than the 
left bank station of $sta l ob$ . 
The left encroachment station 
should be the same as the left 
channel bank station . 

This is Section 2 of a hydraulic 
structure. 
The right encroachment station is 
within the channel. 
The right encroachment station of 
$encsta r $ is l ess t han the right 
bank station of $starob$. The 
right encroachment station should 
be the same as right channel bank 
station . 

213 . 255(Bridge - DN); 
213.745(Bridge - DN) 

211.525(Bridge-UP); 
2 13.255(Bridge-UP); 
213.745(Bridge-UP) 

211.51; 213.25; 213.74 

211.51 ; 213.25; 2 13.74 



FW ST 04S3L 

• 
FW ST 04S3R 

FW ST 06BU 

FW ST 08S3L 

• 
MP SW 01DK 

NT RC 01L 

• 

This is Section 3 of a hydraulic 211.54; 213.26; 213.75 
structure . 
The Left Channel Bank station is 
outside the Left Abutment 
station. The left encroachment 
station is within the channe l . 
The left encroachment station of 
$encstal$ is greater than the 
left bank station of $stalob$ . 
The left encroachment station 
should be the same as the left 
channel bank station. 

This is Section 3 of a hydraulic 211.54; 213.26; 213.75 
structure. 
The right encroachment station is 
within the channel. 
The right encroachment station of 
$encstar$ is less than the right 
bank station of $starob$. The 
right encroachment station should 
be the same as the right channel 
bank station. 

This is the Upstream Bridge 212.675(Bridge-UP) 
Internal Section. 
Negative surcharge value of 
$negsurchrg$ occurs at this 
section. Use the suggestions 
from the Help section such that 
negative surcharge value will not 
be less than (-0.09) foot. 

This is Section 3 of a hydraulic 207.49 
structure. 
The left encroachment station is 
outside the !%-annual-chance 
floodplain. 
The left station effective of 
$ i neffsta l $ for the !%-annual 
chance profile is less t h an the 
left channel bank station o f 
$stalob$ . 
The 1%-annual-chance floodplain 
is outside the channel. 
The left encroachment station of 
$encstal$ is less than the left 
station effective of $ineffstal$ 
for the 1%-annual-chance profile. 
The Enc Sta L must be within the 
1%-annual-chance floodplain. 

The name of the stream is 
($streamname$) . 
The flow regime is subc r it i cal or 
mixed flow. 
Starting water-surface elevations 
are computed from Known WSELs as 
the downstream boundary 
condition. 
Provide backup information on 
Known water-surface elevations or 
use same energy slope for all the 
profiles as the starting boundary 
condition and rerun the plan. 

All of the left overbank 
Manning's "n" values are less 
than 0.030. 
The "n" values for the overbank 
areas are usually larger than 
0.030 (Chow, 1959, page 113). 
The "n" value(s) should be re
evaluated. 
Fo l low the procedure outlined to 
compute the overbank "n" value(s) 
for a natural floodplain (FHWA, 
1984) . 
Or follow the procedure outlined 
to compute the "n" values for 
urban development (USGS, 1977). 
Please submit supporting 
information on the evaluation of 
the "n" values. 

207.485(Bridge-DN); 
207.485(Bridge-UP) ; 207.49; 
207.62; 207.71; 207.8; 207.9; 
207.99; 208.1; 208.19; 208.29; 
208.39; 208.48 ; 208 . 57 208.67 
208.75; 208.85; 208.95 209.04 
209.14; 209.24; 209.33 209.42 
210.07 



NT RC OlR 

• 
NT RC 05 

NT RS 02BDC 

NT RS 02BUC 

NT TL 01S2 

• 

All of the right overbank "n" 
values are less than 0.030. 
Manning's "n" values for the 
overbank areas are usually larger 
than 0.030 (Chow, 1959, page 
113). 
The "n" value(s) should be re
evaluated. 
Follow the procedure on pages 17 
and 54 of (FHWA, 1984) to compute 
the overbank "n" value for the 
natural floodplain. 
Or follow the procedure in (USGS, 
1977) to compute the "n" value 
for urban development . 
Please submit supporting 
information on the evaluation of 
"n" value. 

The left overbank n-value of 
$nlob$ and the right overbank 
n-value of $nrob$ are less than 
or equal to the channel n-value 
of $nch$. 
Follow the procedure in (FHWA, 
1984) to compute the n-value for 
the natural floodplain and the 
channel. 
Or follow the procedure in (USGS, 
1 977) to compute the n-value for 
urban development. 
Please submit supporting 
information on the evaluation of 
n - values. 

This is the Downstream Bridge 
Section (BRD) . The channel n 
value of $chldn$ for the 
downstream interna l bridge 
opening section is equal to or 
l arger than the channe l n value 
of $chl2$ at Section 2 . Usual l y, 
the channel "n" value of the 
bridge opening section represents 
the area below the bridge deck 
and is l ess than the channel "n " 
value of Section 2. The "n" value 
for Section 2 represents the 
natural valley channel section 
roughness for the reach between 
Section 3 and Section 4. Please 
change the "n" val ue of the 
internal bridge opening section 
or provide supporting information 
for the use of the higher "n" 
value. 

Th is is the Upstream Bridge 
Section (BRU) . The channel n 
value of $chlup$ for the upstream 
internal bridge opening section 
is equal to or larger than the 
channel n value of $chl3$ at 
Section 3. Usually, the channel 
"n" value of the bridge opening 
section represents the area below 
the bridge deck and is less than 
the channel "n" value of Section 
3. 
The "n " value for Section 3 
represents the natural valley 
channe l section roughness for the 
reach between Section 3 and 
Section 4. Please change the "n" 
va l ue of the interna l bridge 
opening section or provide 
supporting information for the 
use of a hiqher •n• value. 

208 . 1 

204.42; 204.53 204 . 61; 204.68 
204.78; 204.87 205.06; 205.15 
205.25; 205.75 206.32; 206.41 
206.51; 206.6; 206.7; 206.79; 
206.88; 206.97; 207.07 ; 207.62; 
207.71; 208.1; 208 . 39; 209.04; 
209.14; 209.24; 209.6; 210.07; 
210.26; 210.46 

207.485(Bridge-DN); 
209.535(Bridge-DN); 
211.525(Bridge - DN); 
2 13.255(Bridge-DN); 
213.745(Bridge-DN) 

207.485(Bridge - UP); 
209.535(Bridge-UP); 
211.525(Bridge-UP); 
212.675(Bridge-UP) ; 
213.255(Bridge-UP); 
213.745(Bridge-UP) 

This is Section2 of a hydraulic 211.51; 212.67; 213.25; 213 . 74 
structure. The contraction and 
expansion loss coefficients are 
$cc$ and $ce$. They should be 
equal to 0.3 and 0.5, 
respectively , for typical 
structure sections according to 
page 5-8 of the HEC-RAS Hydrau lic 
Reference Manua l (HEC, 20 10). 



NT TL 01S3 

• 
NT TL 01S4 

ST DT 01B 

ST DT 02B 

• 

ST DT 03 

ST GD 06 

• 

This is Section3 of a hydraulic 211.54; 212.68; 213.26; 213.75 
structure . The contraction and 
expansion loss coefficients are 
$cc$ and $ce$. They should be 
equal to 0.3 and 0.5, 
respectively, for typical 
structure sections according to 
page 5-8 of the HEC-RAS Hydraulic 
Reference Manual (HEC, 2010). 

This is Section 4 of a hydraulic 
structure. The contraction and 
expansion loss coefficients are 
$cc$ and $ce$ . They should be 
equal to 0 . 3 and 0 . 5, 
respectively according to page 5-
8 of the HEC-RAS Hydraulic 
Reference Manua l (HEC, 2010) .. 

This is ($strucname$). 'Upstream 
Dist' of $distup$ in "Bridge 
Width Table" is les s than the 
height of the bridge opening of 
$height$. This indicates that 
Section 3 may not be placed at 
the foot of the road embankment 
or wing walls and may not 
represent the natural valley 
cross section. 
Section 3 should be relocated or 
provide a statement that it 
represents the natural valley 
cross section. 
The HEC-RAS geometry file may 
need to be recreated using a GIS 
program. 
Lengths at Sections 4, 3 and 2 
and ' Upstream Dist' should be 
adjusted. 

This is ($strucname$). 
'Downstream Dist' of $distdn$ in 
' Bridge Width Table' is less than 
the height of the bridge opening 
of $height$. This indicates 
that Section 2 may not be placed 
at the foot of the road 
embankment or wing walls and may 
not represent the natura l valley 
cross section. 
Section 2 should be re l ocated or 
provide a statement that it 
represents the natural valley 
cross section. 
A HEC-RAS geometry file may need 
to be recreated using a GIS 
program . 
Lengths at Sections 3 and 2 
should be adjusted. 

This is ($Structure$) section. 
The Contraction Length is longer 
than the Expansion Length. 
Section 4 channel distance of 
$Length Chnl 4$ is l onger than 
Section-2 channe l distance of 
$Length Chnl2$ . 
Section-4 and Section 1 should be 
relocated. 
The HEC-RAS geometry file may 
need to be recreated using a GIS 
'program . 

207.62; 209 . 6; 211.64; 212.74; 
213 . 33; 213.85 

209.535(Bridge-UP) 
211.525 (Bridge-UP) 
213 . 255(Bridge-UP ) 
213.745(Bridge - UP ) 

209 . 535(Bridge-DN) 
211 . 525(Bridge-DN) 
213 . 255(Bridge-DN) 
213.745(Bridge-DN) 

207 . 485(Bridge-UP); 
213.255(Bridge-UP); 
213.745(Bridge-UP) 

Left and/or right abutment 212.675(Bridge) 
station computed by the cHECk-RAS 
program is equal to zero. 
cHECk-RAS cannot evaluate this 
structure . 



ST IF 05S2L 

• 
ST IF 05S2R 

ST IF 05S3L 

ST IF 05S3R 

• 
ST IF 06S2L 

• 

This is Section 2 of a hydraulic 
structure. 
The left ineffective flow station 
is within the opening area of the 
structure. 
The left ineffective flow station 
of $ineffstal$ is greater than 
the downstream left abutment 
station of $abutstal$ at 
($strucname$) . The Left 
ineffective flow station should 
be adiusted. 

207.48(Bridge); 211.5l(Bridge); 
212 . 67(Bridge) 

This is Section 2 of a hydraulic 211.5l(Bridge) 
structure. 
The right ineffective flow 
station is within the opening 
area of the structure. 
The right ineffective flow 
station of $ineffstar$ is less 
than the upstream right abutment 
station of $abutstar$ at 
($strucname$). The Right 
ineffective flow station should 
be adiusted. 

This is Section 3 of a hydraulic 207.49(Bridge); 212 . 68(Bridge) 
structure. 
The left ineffective flow station 
is within the opening area of the 
structure . 
The left ineffective flow station 
of $ineffstal$ is greater than 
the upstream left abutment 
station of $abutstal$ at 
($strucname$) . The Left 
ineffective flow station should 
be adjusted . 

This is Section 3 of a hydraulic 211.54(Bridge) 
structure. 
The right ineffective flow 
station is within the opening 
area of the structure. 
The right ineffective flow 
station of $ineffstar$ is less 
than the upstream right abutment 
station of $abutstar$ at 
($strucname$) . The Right 
ineffective flow station should 
be adjusted . 

This is Section 2. 
The selected profile is 
$profilename$. 
Low or pressure flow occurs at 
($strucname$) . 
The Dn Di st of $dndist$ at the 
structure is less than the 
opening height of $openheight$ of 
the structure. 
The cHECk-RAS computed left 
ineffect i ve f l ow station of 
$compineffstal$ 
is less than the input left 
ineffective flow station of 
$ineffstal$. 
The l eft ineffective flow station 
should be adjusted per the help 
instructions and 
the HEC-RAS manual . 

209.53(Bridge); 211.51(Bridge); 
213.25(Bridge); 213.74(Bridge) 



ST IF 06S2R 

• 

ST IF 06S3L 

ST IF 06S3R 

ST IF 07SlL 

• 

This is Section 2. 
The selected profile is 
$profilename$ . 
Low or pressure flow occurs at 
($strucname$). 
The Dn Dist of $dndist$ at the 
structure is less than the 
opening height of $openhe ight$ of 
the structure. 
The cHECk-RAS computed right 
ineffective flow station of 
$compineffstar$ 
is greater than the input right 
ineffective flow station of 
$ineffstar$ . 
The right ineffective flow 
stat i on should be adjusted per 
the h elp instructions and 
the HEC-RAS manual. 

This is Section 3. 
The selected profile is 
$profilename$. 
Low or pressure flow occurs at 
($strucname$). 
The Up Dist of $updist$ at the 
structUre is less than the 
opening height of $openheight$ of 
the structure. 
The cHECk-RAS computed left 
ineffective flow station of 
$compineffstal$ 
is less than the input left 
ineffective flow station of 
$ineffstal$. 
The left ineffective flow station 
should be adjusted per the he l p 
instructions and 
the HEC-RAS manual. 

This is Section 3. 
The selected profile is 
$profilename$. 
Low or pressure flow occurs at 
( $strucname$) . 
The Up Dist of $updist$ at the 
structure is less than the 
opening height of $openheight$ of 
the structure . 
The cHECk-RAS computed right 
ineffective flow station of 
$compineffstar$ 
is greater than the i nput right 
ineffective flow station of 
$ineffstar$. 
The right ineffective flow 
station should be adjusted per 
the help instructions and 
the HEC - RAS manual. 

This is Section 1. 
Left Ineffective flow option was 
considered at this section. 
However, it should be a fully 
expanded cross section. 
Ineffective flow stations and 
elevations should be c leared from 
this section, unless the areas 
beyond the ineffective flow 
stations 
are not within the flow path of 
the stream. 
This message should be ignored if 
this section is Section 3 of the 
downstream structure . 

209 . 53(Bridge); 211.5l(Bridge); 
213.25(Bridge); 213.74(Bridge) 

209.54(Bridge); 213.26(Bridge); 
213.75(Bridge) 

209 . 54(Bridge); 211.54 (Bridge); 
213 . 26(Bridge); 213 . 75(Bridge) 

207 . 43(Bridge); 209.42(Bridge) ; 
212.56 (Bridge); 213 .2l (Bridge) ; 
213.66 (Bridge) 



ST IF 07S1R 

• 
ST IF 07S4L 

ST IF 07S4R 

• 
XS CD 01 

XS DC 01 

XS DT 01 

XS IF 03 L 

• 

This i s Section 1. 
Right Ineffective flow option was 
considered at this section . 
However , it should be a fully 
expanded cross sect i o n . 
Inef fecti ve fl ow stat i ons and 
elevations should be cleared from 
this section, unles s the areas 
beyond the ineffective flow 
stations 
a r e not within the flow path o f 
the stream. 
This message should be ignored if 
t hi s section is Section 3 o f the 
downstream structure. 

This is Section 4. 
Left Ineffective flow option was 
considered at this sect i on. 
However, it should be a full y 
expanded cross section . 
Inef f ect i ve f l ow stat i ons and 
elevations should be c lea r ed from 
this section, unless the areas 
beyond the ineffective flow 
stations 
a r e not within the flow path o f 
the stream . 
Thi s message s hould be ignored if 
t hi s section is Section 2 of the 
upstream structure . 

This is Section 4 . 
Ri ght Ineffective flow opt i on was 
considered at this sect i o n. 
However, it should be a ful l y 
expanded cross section. 
Ineffective flow stations and 
elevations s hould be cleared from 
this section, unless the areas 
beyond the ineffective f l ow 
stations 
are not within the flow path of 
the stream . 
This message s hould be ignored if 
this section i s Sect ion 2 of the 
upstream structure. 

Critical Depth occurs at 
$assignedname$ fl ood. Flow Code 
will b e •c• . 
The Ineffect i ve fl ow option is 
used . The Inef fective Flow 
elevation is equa l to or higher 
than the Critical WSEL . Please 
investigate whether this 
selection is appropriate. 

Di scharge decreases in the 
downstream direction f o r 
$assignedname$ fl ood . 
There are no lateral structures. 
Documentation of hydrol ogic 
anal ysis is required or provide 
explanation . 

Both t he right overbank distance 
o f $rob$ and the left overbank 
distance of $ lob$ are longer than 
the channe l distance o f $chl$ 
Please review the creation of 
left overbank, channel and right 
overbank distances. 
The HE C- RAS geometry file may 
need to be recreated using a GIS 
program. Please resolve the 
differences amonq the distances . 

207.43(Bridge); 209.42(Bridge); 
212.56(Bridge); 213 . 21(Bridge); 
213 . 66(Bridge) 

207.62(Bridge) ; 209 . 6(Bridge); 
212 . 74(Bridge); 2 1 3.33(Bridge) ; 
213.85(Bridge) 

207 . 62(Bridge) ; 209.6(Bridge); 
212.74(Bridge); 2 1 3 . 33(Bridge) ; 
213 . 8 5 (Bridge) 

204.25; 207.07 

205.4; 2 13.2 1 

207 . 8 ; 208 . 19; 208 . 29; 208.48 ; 
209.33; 209. 5 3 ; 211.71; 21 1. 99 

The Lef t Ine ffe ct i ve Flow Station 207.48; 209.53 ; 209.54 
is within the channel. The Left 
Ineffect i ve Flow Station of 
$ineffstal$ is greater than the 
LeftBankSta of $bankstal$. The 
Left Ineffective Flow Station o r 
the LeftBankSta should be 
adi usted. 



xs IF 03R The Right Ineffective Flow 206 . 51; 207.48; 207.49; 208.29; 
Station is within the channel. 208 . 39; 209 . 53; 209 . 54 
The Right Ine f fective Flow 
Station of $ineffstar$ is less 
than the RightBankSta of 
$bankstar$. The Right Ineffective 
Flow Station or the RightBankSta 
should be adjusted . 

xs SW 01DK The name of the stream is 199.82 
$streamname$. 
The flow regime is subcritical or 
mixed flow. 
Starting WSEL is computed from 
Known WSEL as the downstream 
boundary 
for $Assigned_Name$ flood . 
Provide backup information on 
Known WSEL or use energy slope as 
the 
downstream boundary. 

• 

• 



• 

• 

• 
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1. Project Location 

The project is located in south-central Phoenix, Maricopa County, Arizona, in the vicinity of Broadway Road 

• 
between 67th Avenue and 7th Street (Figures 1 and 2) . The cadastral location description for the project 
includes Township 1 North, Range 2 East, portions of Sections 18- 30; and Range 3 East, portions of Sections 
19- 21 , and 28- 30. The project would occur on lands currently owned by the City of Phoenix, Maricopa County 
Department of Transportation (MCDOT), Arizona Department of Transportation (ADOT), Arizona State Land 
Department (ASLD), and private land owners. Adjacent landowners include the City of Phoenix, Maricopa 
County, MCDOT, ADOT, ASLD, Arizona Department of Economic Security, US Bureau of Reclamation, US 
Bureau of Land Management, US Department of Veterans Affairs, US Department of Housing and Urban 
Development, private land owners, and small parcels where ownership is unknown. 

Throughout this Biological Evaluation, the tem1 "project limits" is used to represent the construction footprint 
(area of disturbance), while the term "project area" also includes surrounding lands, outside but adjacent to the 
project limits. The term "project vicinity" is used to denote a more expansive landscape context. 

2. Project Description 

The City of Phoenix proposes to widen and realign Broadway Road between ih Street and 43rd Avenue and 
construct a new segment of Broadway Road between 43 rd A venue and 6ih A venue. At the western end, the 
project would connect to the proposed State Route (SR) 801 freeway and the SR 202 Loop. The purpose of the 
project is to increase the traffic capacity and improve the circulation for the current and projected traffic 
demands of motorists in this portion of Phoenix by providing improved transportation options for motorists 
traveling both locally and regionally. Currently, Broadway Road does not exist between 51 st Avenue and 43rd 
Avenue. Broadway Road has a minimum of one travel lane in each direction from 43rd Avenue east to 19th 
Avenue, and includes a center left-tum lane beginning at 35th Avenue. From 19th Avenue east to i 11 Street, 

. Broadway Road expands to an urban arterial with three travel lanes in each direction and a center left-tum lane. 
The existing R/W or easement width varies from approximately 66 to 130 feet. The project scope of work 
includes the following: 

67th Avenue to 43rd Avenue: 
• Construct an eastbound on-ramp and a westbound off-ramp at the proposed SR 801 and SR 202 traffic 

interchange (TI) 
• Construct a 6-lane arterial roadway (three travel lanes in each direction and a raised center median with 

break-outs and tum bays) 
• Construct a new bridge structure across the Salt River between approximately 59th A venue and 51 st A venue 

43rd Avenue to 17th Avenue 
• Widen the existing Broadway Road symmetrically from two lanes to six lanes (three travel lanes in each 

direction and a raised center median with break-outs and tum bays) except between 391h Avenue and 
35th Avenue and at the 191h Avenue intersection, where the roadway will be widened to the north 

1 ih A venue to ih Street: 
• Make minor intersection improvements to include reconstruction of substandard radius returns and installing 

bus bays. At Central A venue, Broadway Road would be widened to the south to eliminate an existing lane 
reduction in the eastbound direction 

Additional construction features common to all three segments include: installing new street lighting where they 

•
are non-existent and relocating existing street lighting where necessary; modifying existing storm drain systems 
and constructing new storm drain systems with storm drain trunk line, catch basins, and lateral and outfall pipes 
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• 
c:::::J Avenida Rio Salado/Broadway Road Project Limits 

c:J Avenida Rio Salado/Broadway Road Study Area 

Sources: ADOT A TIS 2007; ASLD ALRIS 2008, City of Phoenix 2009 

Non-Private Land within Study Area 

- City of Phoenix 

- Maricopa County 

- US Bureau of Reclamation 

- US Department of Veterans Affairs 

- State of Arizona - US Department of Housing and Urban Development 

• 

US Bureau of Land Management - Unknown (Unassessed) 

Map Disclaimer: This map is intended fo r general siting purposes only. 

Figure 2. Project Vicinity Map 
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where non-existent; installing new traffic signals or relocating existing signals where needed; installing new 
pavement markings as needed; and landscaping. 

- New RJW, slope easements, and temporary construction easements (TCE) would be required, and these 
requirements would be finalized during final design. Most of the new R/W required would occur west of 43rd 
Avenue. The final R/W width would vary along the length of the project, but the typical width is expected to 
generally be 130 feet. All construction activities, including staging and stockpiling, are anticipated to occur 
within the existing or acquired City of Phoenix RJW, ADOT R/W, slope easements, and TCEs. 

Construction of the bridge over the Salt River between 51 st and 59th A venue would require the construction of 
drilled shafts and piers within the Salt River channel. Temporary access roads would likely be constructed along 
each side of the bridge within the river channel when no surface water is present. Drainage pipes would be 
placed under the temporary construction access roads to provide conveyance of low river flows during the 
bridge construction activities. Once construction is completed, the temporary access roads would be removed, 
and temporary disturbance areas would be returned to pre-construction conditions to the extent possible. 

Construction is expected to occur with conventional equipment; no blasting is anticipated to be required. At the 
time this document was completed, construction was expected to begin between 2013 and 2015. The project 
would be federally funded . 

The project would involve impacts to waters of the US as regulated by the US Army Corps of Engineers 
(Corps); therefore, a Clean Water Act Section 404 permit is required. The type of permit would be determined 
during final design. Because the project would result in disturbance to more than 1.0 acre of land, an Arizona 
Pollution Discharge Elimination System permit and a Storm Water Pollution Prevention Plan (SWPPP) would 
be required. 

e 3. Location Description 

Site visits were conducted on July 24, 2008, and March 5, March 23, April 3, and April 11, 2009. See 
Appendix A for representative photographs of the project area. The project is located in the Phoenix 
metropolitan area within the Lower Colorado River Valley subdivision of the Sonoran Desertscrub Biotic 
Community (Turner and Brown 1994) at elevations ranging from 985 to 1,085 feet above mean sea level. 
Terrain is flat and geologic formations in the area consist of surficial deposits and young alluvium (Reynolds 
1988). Soils in the project limits are of the Torrifluvents Association, consisting of floodplain alluvial sand, 
gravel, and cobble within the Salt River floodplain and lower alluvial fans (Hendricks 1985). 

There are no perennial sources of water within the project limits. The Salt River is normally dry aside from 
water that collects in pits associated with material source operations. These pits hold water on a semi-pe1manent 
basis depending on surface and groundwater flow into these pits. There are no existing pits within the current 
project limits that support surface water on a semi-permanent or permanent basis. 

Most of the project area east of 43rd Avenue is highly developed with little or no natural vegetation. West of 
43rd Avenue, the project area largely consists of the Salt River channel and floodplain, adjacent agricultural 
fields, material source operations, and disturbed undeveloped parcels. Vegetation in the undeveloped parcels 
outside the Salt River channel and material source pits is dominated by a sparse assemblage of burro brush 
(Hymenoclea sa/sola), desertbroom (Baccharis sarothroides), goldenrod (Jsocoma spp.), and Russian thistle 
(Sa/sola iberica), with the occasional mesquite (Prosopis spp.), paloverde (Parkinsonia spp.), or cottonwood 

A tree (Populus fremontii). The Salt River bottom is largely sand and cobble and is routinely disturbed by human 
W activity and occasional flooding. Vegetation in the river channel is dominated by low-lying shrubs such as burro 

brush and goldenrod, with several other species including brittlebush (Encelia farinosa) , desertbroom, 
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wolfberry (Lycium spp.), and sweetbush (Bebbia juncea) scattered throughout. The channel periphery and 
depressed areas support an assemblage of weedy forbs and grasses with several brush and tree species, many of 
which are nonnative. This vegetation is dominated by tamarisk (Tamarix spp.) and mesquite trees along with 

e non-native varieties of paloverde and acacia (Acacia spp.) trees that mostly occur as isolated individuals or 
small, short, linear patches. Wetter areas along the river can support giant reed (Arundo donax) and the 
occasional willow (Salix gooddingii) or cottonwood tree. Several material source pits occurring within and 
adjacent to the Salt River retain surface water that can support wetland-obligate aquatic vegetation such as 
cattail (Typha spp.). 

The Salt River channel, agricultural fields, material source pits, and undeveloped parcels west of 43rd Avenue, 
while not high-quality wildlife habitat overall, do provide good habitat for some species. Species observed or 
expected to occur in these areas include small to mid-sized mammal species such as mice (Peromyscus spp.), 
cottontail rabbits (Austragalus audubonii) , black-tailed jackrabbits (Lepus californicus) , and coyotes (Canis 
latrans); reptiles such as gophersnakes (Pituophis catenifer) and sideblotched lizards (Uta stansburiana); and a 
variety of bird species, including typical urban species such as the house sparrow (Passer domesticus), house 
finch (Carpodacus mexicanus), mourning dove (Zenaida macrura) , and great-tailed grackle (Quiscalus 
mexicanus), in addition to several species of blackbirds, wading birds such as the white-faced ibis (Plegadis 
chihi) and various egret species, and raptors such as northern han·iers (Circus cyaneus) and bmTowing owls 
(Athene cunicularia). 

East of 43rd A venue, the project area is more urbanized, with a mixture of commercial and industrial properties, 
residential properties, and undeveloped parcels. Vegetation in this portion is mostly limited to landscaped 
ornamentals such as fan palms (Washingtonia spp.) in developed areas, and weedy annuals, forbs, and grasses 
such as Russian thistle, cheeseweed (Malva parviflora), and bermuda grass (Cynodon spp.) in vacant lots. 
Wildlife is typically limited to the more urban adapted bird species (pigeons, sparrows, grackles), along with 

e small mammals such as mice and cottontail rabbits, but may include raptors such as burrowing owls. 

West of 43rd Avenue, the project would result in ground disturbance to approximately 111 acres of disturbed 
vacant parcels or material source operations, 17 acres of the Salt River channel, 17 acres of agricultural fields , 
and 3 acres of existing paved, gravel, or dirt roads. Construction would result in removal of most of the 
vegetation in these disturbance areas and may result in direct injury, death, or displacement to any wildlife 
present on the ground during construction, such as small mammals and reptiles, as well as the eggs or young of 
any nesting birds. Ground disturbance east of 43rd Avenue would be limited to highly disturbed areas adjacent 
to existing pavement that typically do not support native vegetation or wildlife habitat. General vegetation and 
wildlife species present in the project area are widespread and relatively common, and the project would not 
result in a substantial loss of vegetation or high-quality wildlife habitat. 

A 4.0 acre patch of riparian vegetation dominated by tamarisk mixed with mesquite occurs in the Salt River 
channel within and adjacent to project limits northwest of the 43rd Avenue and Broadway Road intersection 
(Figure 3 and Appendix A, photograph 4). A 0.08 acre patch of dead or dying cattail is located at the eastern 
end of that patch approximately 200 feet north of the project limits. Although approximately 1.4 acres of the 
tamarisk/mesquite mixed vegetation would be cleared, none of the cattail would be removed. Based on existing 
conditions and the current project limits, no other cohesive patches of riparian vegetation would be impacted, 
and no cattail or other similar marsh type habitat would be impacted. However, the characteristics of the Salt 
River and material source pits change through time, sometimes rapidly and drastically due to flooding. Periodic 
flow events remove vegetation, allow vegetation to grow in new areas, or modify vegetation species 
composition. The locations and dimensions of material source pits also are affected by periodic flows, as well as 

•
constant changes in operations at the source pits. New pits are excavated and old pits are abandoned or filled in, 
which also influences the distribution, abundance, and species composition of vegetation along the Salt River. 
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4. Speciesldentification 
Table 1 is the US Fish and Wildlife Service (USFWS) list of threatened, endangered, proposed, candidate, and 

A conservation agreement species potentially occmTing in Maricopa Com1ty. A qualified biologist reviewed this 
W list to determine species potentially occurring in the project area. Only the highlighted species are evaluated in 

detail. Justifications for excluding the remaining species from further evaluation are included in Table 1. This 
project and the resulting SWPPP will have no effect to those species excluded from further evaluation. 

Table 1. US Fish and Wildlife Service Species List for Maricopa County 

Species Status 1 Habitat Requirements 

Arizona cliffrose ESA LE Characteristic white soils of tertiary 
(Purshia subintegra) limestone lakebed deposits below 4,000 

feet. 

Bald eagle ESALT See Species Evaluation Section. 
(Haliaeetus 
leucorephnl"s)_ 

California brown pelican ESALE See Species Evaluation Section. 
(Pelecanus occidentalis PD 
californicus) 

California least tern ESALE See Species Evaluation Section. 
(Sterna antillarum 
browni) 

Desert pupfish ESALE Shallow springs, small streams, and 
( Cyprinodon marshes below 5,000 feet. Tolerates saline 
macularius) and warm water. 

Gila topminnow ESALE Vegetated shallows of small streams, 
(Poeciliopsis springs, and cienegas below 4,500 feet. 
occident a/is 
occidentalis) 

Lesser long-nosed bat ESALE From desertscrub to oak transition areas 
(Leptonycteris curasoae with agave and columnar cacti below 6,000 
yerbabuenae) feet. 

Mexican spotted owl ESALT Canyons and dense forests with multi-
(Strix occidentalis layered foliage structure from 4,100 to 
Iucida) 9,000 feet. 

Razorback sucker ESA LE Slow-moving riverine, lacustrine, and 
(Xyrauchen texanus) backwater areas below 6,000 feet. 

Sonoran pronghorn ESA LE Broad intermountain alluvial valleys with 
Antilocapra Americana creosote-bursage and paloverde-mixed cacti 
sonoriensis associations 

Southwestern willow ESALE See Species Evaluation Section. 
flycatcher 
(Empidonax traillii 
"'·"'" , .. s) 

Woundfin ESALE Runs and quiet waters adjacent to riffles 
(Plagopterus over sand and gravel substrates below 
Argentissimus) 4,500 feet. Experimental populations 

introduced in the Hassayampa River in 
July 2007 . 
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Exclusion Justification 

No suitable habitat. No tetiiary limestone 
deposits. Outside species current distribution. 

Evaluated in detail. See Species Evaluation 
Section. 

Evaluated in detail. See Species Evaluation 
Section. 

Evaluated in detail. See Species Evaluation 
Section. 

No suitable habitat. No appropriate water 
sources. Outside species cunent distribution. 

No suitable habitat. No appropriate water 
sources. Outside species cunent distribution. 

No suitable habitat. No suitable day roost sites. 
No columnar cactus or agave within project 
limits. N01ihern limit of the species range is 
primarily south of the metropolitan Phoenix 
area. 

No suitable habitat. No canyons or dense forest. 
Out of elevation range. 

No suitable habitat. No appropriate water 
sources. Outside species current distribution. 

No suitable habitat. No broad (undeveloped) 
intermountain alluvial valleys. Outside species 
range. 

Evaluated in detail. See Species Evaluation 
Section. 

No suitable habitat. No appropriate water 
sources. Outside species current distribution. 
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Table 1. US Fish and Wildlife Service Species List for Maricopa County 

• Species Status' Habitat Requirements Exclusion Justification 

Yuma clapper rail ESALE See Species Evaluation Section. Evaluated in detail. See Species Evaluation 
(Rallus longirostris Section. 
yumanensis) 

Roundtail chub ESAC See Species Evaluation Section. Evaluated in detail. See Species Evaluation 
(Gila robusta) Section. 

Yellow-billed cuckoo ESAC Large blocks of dense riparian vegetation No suitable habitat. No large blocks of dense 
(Coccyzus americanus) (cottonwood, willow, or tamarisk galleries) riparian vegetation . 

below 6,500 feet. 

1 Status Definiti ons: ESA=Endangered Species Act, LE=Listed Endangered, LT=Listed Threatened, PD=Proposed Deli sted, C=Candidate. Source: 
US Fish and Wildlife Service li st of threatened, endangered, proposed, candidate, and conservati on agreement species for Mari copa County, AZ. 
Li st Date: July 16, 2009 (http ://www.fws .gov/arizonaes/). 

5. Species Evaluation 

Bald Eagle 

Life History Information 

The bald eagle is a large raptor, with adults weighing 6 to 14 pounds and having wingspans of 71 to 
89 inches. Adult bald eagles have dark brown to blackish bodies and a white head and tail. In Arizona, 
wintering bald eagles can be seen statewide at elevations ranging from 460 to 7,390 feet in a variety of habitats 
and vegetation associations. Currently, bald eagles are known to breed in Arizona from the lower deserts 

-(1,100 feet) to higher elevation woodlands (5,600 feet) , with the majority of breeding sites occurring at lower 
elevations along the Salt and Verde rivers in the central part of the state (Arizona Game and Fish Department 
[AGFD] 2002b). 

Although bald eagle habitat varies greatly throughout its range, the bald eagle's main diet is fish; thus, it 
generally prefers areas near large, pennanent water sources such as rivers and lakes with tall trees or cliffs that 
serve as perches and provide unimpeded views (AGFD 2002b ). Bald eagles will, however, feed on mammals, 
birds, and carrion (AGFD 2002b), including roadkill (USFWS 1999). Arizona bald eagles most often build their 
nests on cliff edges, rock pinnacles, and in cottonwood trees, but artificial structures, juniper (Juniperus spp.), 
pinyon pine (Pinus edulis), sycamore (Platanus wrightii), willow, and ponderosa pine (Pinus ponderosa), 
including snags, have also been used (Southwestern Bald Eagle Management Committee [SBEMC] 2008). 
Nests are usually built within a mile of the water source (SBEMC 2008), and cliff nests are often located within 
600 feet of the water source (AGFD 2002b). 

USFWS published a final rule delisting the bald eagle in the lower 48 States on July 9, 2007 (USFWS 2007a); 
however, due to a March 6, 2008 court order, bald eagles in the Sonoran Desert region of central Arizona are 
currently protected as a threatened species under the Endangered Species Act (ESA), with no critical habitat 
designated or proposed (USFWS 2008a). Threats include loss of habitat, reproductive impairment from 
pesticides and heavy metals, illegal shooting, trapping, food poisoning, collisions, and electrocution from power 
lines (AGFD 2002b ). 

Survey History 

. In Arizona, bald eagle nest surveys have been conducted annually by various state, tribal, and federal agencies 
since 1972, with the exception of 1976 and 1977. No known formal surveys have been conducted for bald 
eagles within or near the project area. Bald eagles are known to occasionally forage along the Salt River in the 
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Phoenix metro area, but they have not been regularly documented foraging or roosting in the project area . 
AGFD had no records of bald eagles within 2 miles of the project area (Appendix C) . 

• Until recently, no bald eagle nesting attempts have been documented in the Phoenix metro area, though an 
active bald eagle nest was discovered in January 2009 near the Salt River approximately 11 miles east of the 
project area (K. Jacobson, AGFD, personal communication 2009). The nesting pair has been reported foraging 
along the Salt River as far west as Tempe Town Lake, located approximately 7 miles east of the project area. 

Habitat Evaluation and Suitability 

Although a few large trees capable of supporting a bald eagle nest are present, the project area currently does 
not provide suitable nesting habitat due to the lack of a dependable water source with an adequate fish 
population to support nesting bald eagles. However, eagles could use the Salt River in the project area for 
opp01tunistic foraging during flow events. 

Analysis and Determination of Effects 

Direct and Indirect Effects: Based on existing conditions in the project area and current project design, no 
direct or indirect effects are anticipated. The project would not impact bald eagle nesting habitat, though the 
proposed new bridge over the Salt River between 51 st and 59th A venues would result in alteration of marginal 
opportunistic foraging habitat along the Salt River. However, the bridge would not alter flow regimes in the Salt 
River such that bald eagle foraging would be affected. In addition, higher quality foraging habitat would remain 
available along the Salt River in the greater project vicinity, including the more undisturbed perennial reaches 
downstream of91 st Avenue, and more perennial reaches upstream (e.g., Tempe Town Lake). 

Interrelated and Interdependent Actions: Interrelated actions are actions that are part of a larger action and 

•

depend on the larger action for their justification. Interdependent actions are actions having no independent 
utility apart from the proposed action. No interrelated or interdependent actions are associated with the 
proposed project. Sand and gravel operations and their associated disturbance of the Salt River bed would 
continue regardless of the A venida Rio Salado/Broadway Road project, and are therefore not interrelated or 
interdependent activities. 

Determination: The project will have no effect to the bald eagle or its habitat. 

California Brown Pelican 

Life History Information 

The Califomia brown pelican is a large (up to 8 lb ), dark gray-brown water bird with webbed feet, a pouch 
undemeath its long bill, and a wingspan of up to 7 feet. Adults have a white head and neck, a brownish -black 
breast and belly, and silver-grayish upper parts (USFWS 2001). 

Although the brown pelican primarily occurs in coastal areas, with nesting typically occurring on islands, this 
species is occasionally found along Arizona's lakes and rivers, particularly on the Lower Colorado River as an 
annual post-breeding wanderer. Most Arizona records are along the Colorado River north to Lake Mead, the 
Gila River, and the Salt River and Salt River Lakes (including Tempe Town Lake), but stragglers have been 
sighted over much of the state. In Arizona, suitable habitat includes large rivers or large open bodies of water 
such as reservoirs and lakes that contain fish (USFWS 2001) . 

• The Califomia brown pelican was listed as endangered without critical habitat in 1970 as a result of 
reproductive failure caused by pesticides. A Recovery Plan was completed in 1983, and recovery is progressing 
as a result of reduced pesticide levels (USFWS 2001 ). A petition to de list the Califomia brown pelican was 
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submitted to USFWS on behalf of the Endangered Species Recovery Council in December 2005. In Febmary 
2008, USFWS issued a proposed mle to delist the brown pelican, concluding that the species has recovered to 

• 

the point where it no longer meets the definition of a threatened or endangered species (USFWS 2008b ), 
however, the species is currently still listed as endangered. 

Survey History 

No known formal surveys have been conducted for brown pelicans within or near the project area. AGFD had 
no records of brown pelicans within 2 miles of the project area (Appendix C). The California brown pelican is 
known to be an occasional visitor to the Salt River in the Phoenix metropolitan area wherever surface water 
supporting an adequate fish population is present, and have been regularly documented foraging near Tempe 
Town Lake, approximately 7 miles east of the project area. Although nesting behavior has been documented 
along the Salt River in Tempe (USFWS 2007b ), no known successful nesting attempts have been documented 
in Arizona. 

Habitat Evaluation and Suitability 

The project area currently does not provide suitable nesting habitat due to the lack of a dependable water source 
with an adequate fish population, though brown pelicans could use the Salt River in the area for opportunistic 
foraging during flow events. 

Analysis and Determination of Effects 

Direct and Indirect Effects: Based on existing conditions in the project area and current project design, no direct 
or indirect effects are anticipated. The project would not impact brown pelican nesting habitat, though the 
proposed new bridge over the Salt River between 51 st and 59111 A venues would result in alteration of marginal 
opportunistic foraging habitat along the Salt River. However, the bridge would not alter flow regimes in the Salt 

A River such that brown pelican foraging would be affected. In addition, higher quality foraging habitat would 
W remain available along the Salt River in the greater project vicinity, including the more undisturbed perennial 

reaches downstream of 91 st Avenue, and more perennial reaches upstream (e.g. , Tempe Town Lake). 

Interrelated and Interdependent Actions: As previously discussed, there are no interrelated or interdependent 
actions associated with the proposed project. 

Determination: The project will have no effect to the California brown pelican, or its habitat. 

California Least Tern 

Life History Information 

The California least tern is a shore bird measuring 8 to 9 inches in length with an 18 to 20 inch wingspan. It has 
a black crown and loral stripe on the head, a snowy white forehead and underside with gray upperparts. The 
outer two primary wing feathers are black, the bill is yellow or orange with a black tip, the tail is deeply forked, 
and legs are orange. Males have a wider dark loral stripe but sexes are mostly distinguished by behavior. 
Juveniles have extensive U- or V- shaped markings on gray to yellowish-brown shoulder feathers (USFWS 
2009b). 

This species occurs primarily in California coastal areas, but may occur in Arizona where habitat components 
are adequate for nesting or feeding such as large lakes, recharge basins, or wetland areas. Transient migrants 

•

have been documented in Mohave and Pima counties, and the first documented nest site for the species in 
Arizona occurred in June 2009 in Maricopa County (USFWS 2009b ). 
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California least terns feed primarily on fish in shallow waters, but invertebrates are a secondary food source. 
These birds are generally gregarious, forming nesting colonies on barren to sparsely vegetated areas , with nests 
occurring in scrapes or shallow depressions on open sandy beaches, sandbars, gravel pits, or exposed flats along e shorelines of inland rivers, lakes, reservoirs, and drainage systems below 2,000 feet (USFWS 2009b ). 

The California least tern was listed as endangered without critical habitat in 1970. A primary threat is nesting 
habitat loss or degradation associated with coastal or shoreline development and other human activities, which 
also increases their vulnerability to predation (USFWS 2009b ). 

Survey History 

No known formal surveys have been conducted for California least terns within or near the project area. The 
California least tern is an occasional transient to Arizona, and AGFD had no records of this species within 2 
miles of the project area (Appendix C). However, a nesting pair was discovered in Maricopa County in 
June, 2009 near the Glendale Municipal Airport, located approximately 10 miles northwest of the project area. 

Habitat Evaluation and Suitability 

The project limits currently do not provide suitable nesting habitat due to the lack of a dependable water source 
with a dependable fish population, though transient Califomia least tems could use the Salt River in the project 
area for opportunistic foraging when surface water is present. 

Analysis and Determination of Effects 

Direct and Indirect Effects: Based on existing conditions in the project area, the current project design, and the 
fact that the nesting pair near the Glendale Municipal airport is the only record of this species nesting in 
Arizona, no direct or indirect effects are anticipated. The project would not impact California tern nesting 

A habitat, though the proposed new bridge over the Salt River between 51 st and 59th A venues would result in 
W alteration of marginal opportunistic foraging habitat along the Salt River. However, the bridge would not alter 

the Salt River such that tern foraging would be affected. In addition, higher quality foraging habitat would 
remain available along the Salt River in the greater project vicinity, including the more undisturbed perennial 
reaches downstream of 91 st Avenue, and more perennial reaches upstream (e.g., Tempe Town Lake). 

Interrelated and Interdependent Actions: As previously discussed, there are no interrelated or interdependent 
actions associated with the proposed project. 

Determination: The project will have no effect to the California least tern, or its habitat. 

Southwestern Willow Flycatcher 

Life History Information 

The Southwestem willow flycatcher (SWFL) is a small songbird that winters in Central America but migrates 
north to breed in the US and Canada during summer. Four subspecies of willow flycatcher are generally 
recognized in North America, with each subspecies occupying distinctly different breeding ranges and varying 
slightly in color and morphology. SWFL is a riparian obligate, breeding only in dense riparian vegetation near a 
permanent or semipermanent source of water or saturated soil throughout the Southwestern US below 8,530 feet 
(Sogge et al. 1997). 

Historical breeding habitat in Arizona was typically mature cottonwood-willow riparian forest at lower 
. elevations or willow thickets at higher elevations (Sogge et al. 1997). Both of these types of riparian habitat are 

now mostly degraded or destroyed throughout the state due to the damming and diverting of rivers and streams; 
groundwater pumping; overgrazing by cattle; recreational vehicle use; and invasion by tamarisk (also known as 
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salt cedar), an exotic tree species that has replaced most historical cottonwood-willow riparian forests in the 
Southwest. However, SWFL populations at lower elevations have adapted to breed in dense stands of tamarisk. e As the name suggests, flycatchers predominantly consume flies and other flying insects (USFWS 2002). 

Generally, suitable breeding habitat for SWFL includes dense riparian vegetation that can be organized into 
three broad types: native plant species dominated, exotic plant species dominated, and native-exotic mixed. 
Common native plant species include willow, seepwillow (Baccharis salicifolia), boxelder (A cer negundo ), 
buttonbush (Cephalanthus occidentalis var. californicus), cottonwood, and arrowweed (Pluchea sericea). 
Common exotic plant species include tamarisk and Russian olive (Elaeagnus angustifolia). Suitable native
dominated breeding habitat can be found at most elevations within the SWFL breeding elevation range, whereas 
potentially suitable exotic-dominated or native-exotic mixed breeding habitats are generally found at elevations 
below 3,940 feet (USFWS 2002). 

The riparian patches used by breeding flycatchers vary in size, shape, configuration, and species composition. 
However, lower elevation patches used for breeding in A1izona are generally at least 0.25 acre in size, 4 meters 
tall, 10 meters wide, exhibit at least 80 percent canopy cover; and exhibit dense foliage or branches in the patch 
interior, often within the 4 m e ters above ground. Slow-moving or still surface w ater and/or saturated soil is also 

generally present near breeding habitat during wet or normal precipitation years (USFWS 2002). 

Some riparian habitat types are not suitable breeding habitat for willow flycatchers . Cottonwood-willow gallery 
forests without an understory, or tamarisk stands that are sparse or uniformly short (<4 meters) do not provide 
suitable breeding habitat. In addition, isolated, linear riparian "stringers" less than approximately 10 meters 
wide do not provide breeding habitat, although aggregations of these stringers can be used for nesting, 
particularly at higher elevations. During migration, willow flycatchers may occur in non-riparian habitats and/or 
riparian habitats unsuitable for breeding. Although not used for breeding, these migration habitats may be 

- important resources affecting local and regional flycatcher productivity and survival (USFWS 2002). 

• 

SWFL typically arrives at breeding sites in Arizona from late April to mid-June. Males generally arrive before 
females and claim territories by constantly singing at favored perches within the territory. When females arrive, 
pairs are established and mating begins. Females build a tightly woven, open-cup nest, typically in tight forks of 
the substrate tree. Average clutch size is three eggs, which generally hatch in 12 days. Fledging usually occurs 
in 12 days, and fledglings are dependent on parents for food for approximately 2 weeks. Only the female 
incubates the eggs, although both parents feed nestlings and fledglings. SWFL typically begin their southward 
migration in early August (USFWS 2002). 

SWFL was listed as endangered in 1995, a Recovery Plan was drafted in 2002, and final critical habitat was 
designated in October 2005. In Arizona, critical habitat was designated along sections of the Big Sandy, Gila, 
Little Colorado, San Pedro, Verde, and Virgin rivers, and the Salt River and Tonto Creek arms of Roosevelt 
Lake (USFWS 2005). There is no critical habitat for SWFL within or near the project area. 

Threats to this species include riparian habitat loss and degradation due to invasion by nonnative species; 
livestock grazing; and water management practices such as damming or diverting water, flood control, 
channelization, and bank protection. Another threat to SWFL is brood parasitism by the brown-headed cowbird. 
Female cowbirds, rather than raise their own young, lay eggs in the nests of other species, which incubate the 
cowbird eggs and raise the cowbird young. Cowbird eggs hatch after a relatively short incubation period; thus 
cowbird nestlings often out-compete the host's own young for parental care by developing quicker. In addition, 
cowbirds may also act as predators by removing eggs from the host species' nest (USFWS 2002) . 
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Survey History 

No known formal surveys have been conducted for SWFL within or near the project area. AGFD had no 
records of SWFL within 2 miles of the project area (Appendix C). Surveys of many known and possible SWFL e breeding sites have been conducted on a yearly basis since 1993' and the results of those surveys were compiled 
by AGFD in a summary report (Ellis et al. 2008). The nearest known surveys were conducted along the Gila 
and Salt rivers near their confluence approximately 5 miles west of the project area, where suitable habitat is 
present. Surveys were conducted 1994- 2003 and one migrant SWFL was detected in 1996 (Ellis et al. 2008). 

Habitat Evaluation and Suitability 

The only cohesive patch of riparian vegetation of sufficient height within or near the project limits is located in 
the Salt River channel north of 43rd Avenue (Figure 3 and Appendix A, photograph 3). This isolated linear patch 
is approximately 4.0 acres in size and primarily dominated by a mixture of tamarisk and mesquite, but does not 
exhibit at least 80 percent canopy cover or uniformly dense foliage/branches in the understory, and is therefore 
unsuitable. 

Analysis and Determination of Effects 

Direct and Indirect Effects: Based on existing conditions in the project area and current project design, no direct 
or indirect effects are anticipated. The project would not result in disturbance to suitable Southwestern willow 
flycatcher habitat because no suitable habitat currently occurs within or adjacent to the project limits. 

Interrelated and Interdependent Actions: As previously discussed, there are no interrelated or interdependent 
actions associated with the proposed project. 

Determination: The project will have no effect to the Southwestern willow flycatcher or its habitat. 

Yuma Clapper Rail 

Life History Information 

The Yuma clapper rail is a marsh bird distinguished by its short tail, long legs, downcurved beak, short rounded 
wings, rust-colored breast, and bold, ve1iical gray and white bars on the flanks. The species inhabits freshwater 
or brackish marshes under 4,500 feet with a wet substrate that supports cattail and bulrush stands of moderate to 
high density adjacent to shorelines. In Arizona, Yuma clapper rails are known to occur along the lower 
Colorado River and tributaries (AGFD 2001). 

This species generally prefers the tallest (greater than 0.4m tall), densest patches of cattail or giant bulrush, 
mostly within the Lower Colorado subdivision of the Sonoran Desertscrub Biotic Community (AGFD 2001). 
Patches of common reed stands bordered or mixed with cattail are also occasionally occupied (AGFD 2001). 
Although some deeper water sites are used by YUCR, water depth in occupied patches is usually less than 30.0 
em. Within these marshes, the interface between water, soil, and vegetation seems more important than overall 
plant species composition, as YUCR territories are typically distributed along the zone where standing water 
gives way to saturated soil within the patch (AGFD 2001). 

Most over-wintering Yuma clapper rails are found in heavily overgrown, relatively narrow wet sloughs and 
backwaters, typically with more varied vegetation cover consisting of mature herbaceous and woody vegetation. 
Smaller cattail or bulrush-choked sloughs seem to be important during the breeding season. A mosaic of 

•

variable-aged stands of emergent vegetation interspersed with shallow open-water pools is necessary for year
round clapper rail habitat. As soon as the marsh ground surface dries out, clapper rails move elsewhere. Factors 
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influencing habitat suitability include scour from flooding, channel shifting, changes in riverbed elevation, and 
volume and rate ofwater flow (AGFD 2001). 

e At the time of the 1983 Recovery Plan, 68 percent of rails located were in habitat areas larger than 19.8 acres 
(USFWS 1983). However, it has since been determined that the basic habitat requirements can be met within a 
very small area of wet marsh, often no larger than 0.29 acre. Estimates of home range size vary from 0.24 to 
106.25 acres, depending on location, breeding status, and method of determination; and average home range 
size is 18.53 acres (AGFD 2001). 

The rail prefers crustaceans, including amphipods, but also eats fish, frogs , clams, spiders, grasshoppers, 
crickets, dragonflies, aquatic plant seeds, and bird eggs. On the lower Colorado River in the United States, 
introduced crayfish are the most common food consumed by rails. It has been suggested that crayfish 
abundance may be a limiting factor in determining present-day rail occunence, and seasonal shifts in crayfish 
habitat use may influence rail habitat use (AGFD 2001). 

Yuma clapper rails generally establish breeding tenitories in March and April and are highly territorial during 
the breeding season. Pairs are monogamous breeders and both sexes assis t in territory defense, incubation, and 

brood-rearing. Nests are usually built in dense vegetation near water's edge or, on a small high site within the 
marsh. Nests are often elevated over vegetation or soil, usually consist of dry sedges and grasses, and often have 
runways leading to them that the pair habitually use (AGFD 2001). 

The Yuma clapper rail was listed by the USFWS as endangered without critical habitat in 1967 in the United 
States only. Threats to this species include habitat destruction, primarily due to stream channelization; drying 
and flooding of marshes resulting from water flow management on the lower Colorado River; contaminants 
from agricultural tailwaters; vulnerability to heavy metal poisoning; and vulnerability of prey base, including 

. crayfish, to pesticides (AGFD 2001). 

Survey History 

Since 1992, marsh bird surveys have been conducted annually along the Salt and Gila rivers by personnel from 
various agencies and organizations (Burger 2009). Not all suitable habitat along the Salt River is surveyed, and 
there are past records of clapper rails occuning along the Salt River well east of the project area. However, 
several sites with suitable habitat well upstream of the project area have been surveyed in recent years with no 
detections, and the results of the annual surveys indicate that the current eastern range limit of clapper rails 
along the Salt River is approximately five miles southwest of the project area near 107th Avenue. AGFD had no 
records of clapper rails within 2 miles of the project area (Appendix C). 

Habitat Evaluation and Suitability 

No marsh habitat consisting of cattail or bulrush cunently occurs within the project limits. A small patch dead 
or dying cattail occurs approximately 200 feet north of the project limits in the Salt River channel northwest of 
the intersection of 43rd Avenue and Broadway Road (Figure 3 and Appendix A, photograph 4). However, this 
patch is too small (0.08 acre) and is of insufficient height and density for clapper rail use. In addition, the water 
source that supported the initial growth of the cattail (an outfall pipe) appears to be unstable. 

Analysis and Determination ofEffects 

Direct and Indirect Effects: Based on existing conditions in the project area and cunent project design, no direct 
or indirect effects are anticipated. The project would not result in disturbance to suitable clapper rail habitat 

• because no suitable habitat currently occurs within or adjacent to the project limits. 
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Interrelated and Interdependent Actions: As previously discussed, there are no interrelated or interdependent 
actions associated with the proposed project. 

. Determination: The project will have no effect to the Yuma clapper rail or its habitat. 

Roundtail chub 

Life History Information 

The round tail chub is a fish that may reach up to 19.3 inches in length with a deep, compressed body, flat head, 
slender caudal peduncle, and a large forked caudal fin. The species is typically dark olive-gray above with silver 
sides. Breeding males may develop red orange coloration on the cheeks and paired fin bases (AGFD 2002a). 

These fish occupy cool to warm water, mid-elevation streams, rivers, and reservoirs at elevations ranging from 
1,21 0 to 7,220 feet, but are more commonly found between 2,000 and 5,000 feet. Typical adult microhabitat 
consists of pools up to 6.6 feet deep adjacent to swifter riffles and runs, with cover usually present that may 
consist of large boulders, tree rootwads, submerged large trees and branches, undercut cliff walls, or deep water. 
Smaller individuals generally occupy shallower, lower velocity water adjacent to overhead bank cover (AGFD 
2002a). 

In Arizona, this species was historically found in the mainstems and tributaries of the Black, Colorado (though 
likely only as a transient), Little Colorado, Bill Williams, Gila, San Francisco, San Carlos, San Pedro, Salt, 
Verde, White, and Zuni Rivers in Arizona (USFWS 2009a). Current range in the lower Colorado River basin in 
Arizona and New Mexico appears to be 18 to 32 percent of the historic range (USFWS 2009a). Roundtail chub 
are known to occur in the mainstem and tributaries of the Verde and Salt Rivers, as well as canals in the 

. Phoenix metropolitan area that are fed by the lower Salt and Verde Rivers (USFWS 2009a). 

The roundtail chub does not currently receive federal ESA protection, but the Lower Colorado River Basin 
population is a candidate for listing as a threatened or endangered under the federal ESA (USFWS 2009a). 
Round tail chub populations have declined due to a combination of habitat loss and degradation related to dams, 
diversions, groundwater pumping, mining, recreation, livestock grazing, and competition and predation from 
non-native fishes. In the Colorado River basin, roundtail chub occupy only 18% of their historical range 
(USFWS 2009c ). 

Survey Histmy 

No known formal surveys have been conducted for roundtail chub within or near the project area. AGFD had no 
records of this species within 2 miles of the project area (Appendix C), though a Heritage Data Management 
System distribution map (AGFD 2004) indicates one record of roundtail chub in the general project vicinity. 
Because this species is known to occur in the lower Salt River east of the Phoenix metro area, roundtail chub 
could be flushed into the project area from farther upstream during dam releases and/or precipitation events. 

Habitat Evaluation and Suitability 
Due to the lack of adequate water sources, the project limits do not support sustained suitable habitat for the 
roundtail chub, though the Salt River may provide temporary habitat during flows due to upstream dam releases 
and precipitation events. However, as the water recedes, any fish stranded in the river bed would die without 
available refugia . 

• Analysis and Determination of Impacts 

Direct and Indirect Impacts: Based on existing conditions in the project area and current project design, no 
direct or indirect impacts are anticipated. The Salt River and the remainder of the project limits currently do not 
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support any adequate sources of surface water. Construction of the proposed new bridge over the Salt River 
between 51st and 59th Avenues would result in disturbance to the river bed, though construction activities would 
not occur in-stream while surface flow is present (i.e., when roundtail chub could be present), and the 

• completed bridge would not alter the Salt River channel such that it would be rendered unsuitable for roundtail 
chub use. 

Interrelated and Interdependent Actions: As previously discussed, there are no intelTelated or interdependent 
actions associated with the proposed project. 

Determination: The project has no impact on the roundtail chub. 

6. Cumulative Effects 

Cumulative effects are those effects of future nonfederal (state, tribal, local, or private) actions that are 
reasonably certain to occur in the project area. Future federal actions unrelated to the proposed proj ect are not 
considered cumulative because they require separate consultation pursuant to Section 7 of the ESA (USFWS 
and NMFS 1998). No known fuh1re federal actions related to the proposed project are currently planned in the 
project area. 

Lands in the project area are primarily City of Phoenix and privately owned lands. Future City of Phoenix 
activities reasonably certain to occur in the project area include the Rio Salado Oeste Project (in conjunction 
with the Corps and the Flood Control District of Maricopa County), improvements to various streets in the 
project area, and roadway maintenance activities. The Rio Salado Oeste Project involves Salt River habitat 
restoration as well as recreation development and redevelopment of areas along the Salt River between 19th 
Avenue and 83rd Avenue. A Final Environmental Impact Statement (EIS) for the Rio Salado Oeste Project was 

. published by the Corps in September 2006. The EIS documents consultation with the USFWS resulting in a 
determination of "may affect, but not likely to adversely affect" for threatened and endangered species. The EIS 
also documents the 404(r) exemption from the Clean Water Act, as based on the 404(b)(1) evaluation in the 
EIS. Because the Rio Salado Oeste Project is an unrelated federal action subject to separate Section 7 
consultation, it is not considered cumulative to the Avenida Rio Salado/Broadway Road project. 

The City of Phoenix is also undertaking an environmental restoration project, the Rio Salado Oeste Low Flow 
Channel Project, within the boundaries, but in advance of the Rio Salado Oeste Project. The Rio Salado Oeste 
Low Flow Channel Project is located in the Salt River from approximately 37th Avenue to 51st Avenue. The 
City of Phoenix is in the process of obtaining a Clean Water Act Section 404 permit for this project (Corps File 
Number: SPL-2003-1303-SDM) and the Corps has determined "no effect" to threatened and endangered species 
for this project. Because the Rio Salado Oeste Low Flow Channel Project is an unrelated federal action subject 
to separate Section 7 consultation, it is not considered cumulative to the A venida Rio Salado/Broadway Road 
project. 

City of Phoenix street improvement projects and roadway maintenance activities in the area have low potential 
to affect ESA-protected species unless work within the Salt River is required. However, as previously 
discussed, work within the Salt River would likely require a federal Clean Water Act permit, and would 
therefore not be considered cumulative to the Avenida Rio Salado/Broadway Road project 

Other projects reasonably certain to occur in the area are ADOT projects currently anticipated to receive federal 
funding, which would require separate Section 7 consultation and are therefore not considered cumulative . 

• 
Future activities on private lands in the area include additional development and continuing material source pit 
operation. Development in the area occurring outside the Salt River has low potential to affect ESA-protected 
species. Most material source operations in the area occur in or adjacent to the Salt River, and some would 
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require federal Clean Water Act permits subject to Section 7 consultation. Other actions on private lands may 
also require federal pem1its (such as a Clean Water Act permit), and thus would be subject to Section 7 
consultation. When no federal lands, funds, or permits are involved, the section lO(a)(l)(B) permit process can e be used to ensure ESA compliance. 

7. Mitigation Measures 

Based on existing conditions in the project area and current project design, the project will have no effect to any 
species protected by the federal Endangered Species Act (ESA). However, the project is tentatively scheduled 
for construction between 2013 and 2015, and due to the dynamic nature of the Salt River and associated 
vegetation, potential habitat for threatened and endangered species could develop prior to construction. 
Therefore, to ensure project compliance with ESA, the following measure shall be adhered to: 

• During final design and prior to consh·uction, the City of Phoenix, in coordination with the Arizona 
Department of Transportation and the Federal Highway Administration, shall reevaluate potential project
related effects to species protected by the federal Endangered Species Act and ensure that any necessary 
Section 7 consultation is completed. 

To avoid or minimize potential impacts to other special-status spec1es (See Appendix B), the following 
measures shall be adhered to: 

• The contractor shall employ a biologist to complete a pre-construction survey for burrowing owls 96 hours 
prior to construction in all suitable habitat that will be disturbed. The biologist shall possess a burrowing owl 
survey protocol training certificate issued by the Arizona Game and Fish Department. Upon completion of 
the surveys, the contractor shall contact the City of Phoenix Street Transportation Department Environmental 
Section (602.534.6030) and the Office of Environmental Programs 404 Program Coordinator (602.534.1775) 
to provide survey results. 

• If any burrowing owls are located during preconstruction surveys or construction, the contractor shall employ 
a biologist holding a permit from the US Fish & Wildlife Service to relocate burrowing owls from the project 
area, as appropriate. 

• If burrowing owls or active burrows are identified during the pre-construction surveys or during construction, 
no construction activities shall take place within 100 feet of any active burrow until the owls are relocated. 

• Pre-construction surveys for active migratory bird nests shall be conducted in all suitable habitat that would 
be disturbed and measures shall be implemented to avoid disturbing any active nests found. If impacts to 
active nests cannot be avoided, a permitted wildlife rehabilitator shall be contacted to remove active nests, 
eggs, or nestlings prior to construction. 

Protected native plants within the construction limits would be impacted by the project (See Appendix B). 
Therefore, the following measure shall be adhered to: 

• The City of Phoenix shall notify the Arizona Department of Agriculture at least 60 days prior to the start of 
construction so that the Arizona Department of Agriculture can determine the disposition of these plants. 

Construction activities have the potential to introduce and/or spread invasive species (See Appendix B) . 
• Therefore, the following measures shall be adhered to: 
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• All disturbed soils that would not be landscaped or otherwise permanently stabilized by construction shall be 
seeded using species native to the project vicinity. 

-· To prevent the introduction of invasive species seeds, all construction equipment shall be washed at the 
contractor' s storage facility prior to entering the construction site. 

• 

• To prevent invasive species seeds from leaving the construction site, the contractor shall inspect all 
construction equipment and remove all attached plant/vegetation debris prior to allowing that equipment to 
leave the construction site. 

8. Coordination and Personal Communication 

As part of the environmental review process, a letter describing the project was sent to the following agencies to 
inform them of the project and to solicit comments. 

Arizona Game and Fish Department 
Rebecca Davidson, Project Evaluation Program Supervisor, Phoenix Office 

US Bureau of Reclamation 
Carol Erwin, Phoenix Area Manager 

US Bureau of Land Management 
Tim Hughes, Biologist, Hassayampa Field Office 

US Fish and Wildlife Service 
Steve Spangle, Field Supervisor, Arizona Ecological Services Field Office 
Debra Bills, Assistant Field Supervisor for Central Arizona, Arizona Ecological Services Field Office 

AGFD responded with a letter identifying special status species documented as occurring in the project area, as 
well as general concems regarding the project (See Appendices B and C). None of the other agencies responded 
to the letters. Agency correspondence regarding biological resources is included in Appendix C. 

Jamie Driscoll (AGFD Arizona Bald Eagle Management Coordinator), Kenneth Jacobson (AGFD Arizona Bald 
Eagle Management Biologist) and Troy Corman (AGFD Non-Game Avian Biologist) were contacted by phone 
for species-specific information. 

9. Literature Cited 

Arizona Game and Fish Department. 2001. Rallus longirostris yumanensis. Unpublished abstract compiled and 
edited by Heritage Data Management System, Arizona Game and Fish Department, Phoenix. 

- --. 2002a. Gila robusta. Unpublished abstract compiled and edited by Heritage Data Management System, 
Arizona Game and Fish Department, Phoenix. 

--- . 2002b. Haliaeetus leucocephalus. Unpublished abstract compiled and edited by Heritage Data 
Management System, Arizona Game and Fish Department, Phoenix. 

--- . 2004. Gila robusta occurrences in Arizona. Unpublished map produced by Heritage Data Management 
System, Arizona Game and Fish Department, Phoenix . 

Biologica l Evaluation for Avenida Rio Salado/Broadway Road 
HPS-PHX-0(055)A 0000 MA PHX SS606 0 I C ST85 1 00259 

August 28, 2009 
18 



e 
Burger, W.M. 2009. 2009 Yuma Clapper Rail and Multi-species Marsh Bird Surveys in AGFD Region VI. 

Letter Report to Leslie Fitzpatrick, US Fish and Wildlife Service Arizona Ecological Services Species Lead 
for Yuma Clapper Rail. June 23, 2009. 

Ellis, L.A. , D. M. Weddle, S.D. Stump, H. C. English, and A. E. Graber. 2008 . Southwestern willow flycatcher 
final survey and monitoring report. Arizona Game and Fish Department, Research Technical Guidance 
Bulletin #10, Phoenix, Arizona, USA. 

Hendricks, D.M. 1985. Arizona Soils. A Centennial Publication of the College of Agriculture, University of 
Arizona, Tucson. 

Reynolds, S.J. , 1988. Geologic Map of Arizona: Arizona Geological Survey Map 26, scale 1:1 ,000,000. 

Sogge, M.K. , R.M. Marshall, S.J. Sferra, and T.J. Tibbets. 1997. A Southwestern Willow Flycatcher Natural 
History Summary and Survey Protocol. Technical Report NPS/NAUCPRS/NRTR-97/1 2. US Department 
of the Interior, National Park Service and the Colorado Plateau Research Station at Northern Arizona 
University, Flagstaff. 

Southwestern Bald Eagle Management Committee. 2008. Website (http: //www.usbr.gov/lc/Phoenix/ 
SWBEMC/index.html). Accessed September 30, 2008. 

Turner, R. M. and D. E. Brown. 1994. "Sonoran Desertscrub" in Biotic Communities: Southwestern United 
States and Northwestern Mexico (edited by D. E. Brown). University of Utah Press, Salt Lake City, 
Nevada. Section 154.1 , pp. 181- 192 . 

• US Fish and Wildlife Service. 1983. Yuma Clapper Rail Recovery Plan. US Fish and Wildlife Service, 
Albuquerque, New Mexico. 

---. 1999. "Endangered and Threatened Wildlife and Plants; Proposed Rule To Remove the Bald Eagle in 
the Lower 48 States From the List of Endangered and Threatened Wildlife; Proposed Rule". Federal 
Register 64(128):36454- 36464. 

---. 2001. California Brown Pelican (Pelecanus occidentalis californicus). General Species Information. 
Arizona Ecological Services Field Office website (http: //www.fws.gov/arizonaes/Brown_Pelican.htm). 
Accessed September 30, 2008. 

2002. Southwestern Willow Flycatcher Recovery Plan. Albuquerque, New Mexico. 

2005. "Endangered and Threatened Wildlife and Plants; Designation of Critical Habitat for the 
Southwestern Willow Flycatcher (Empidonax traillii extimus); Final Rule". Federal Register 
70(201 ):60886-61 009. 

--- . 2007a. "Endangered and Threatened Wildlife and Plants; Removing the Bald Eagle in the Lower 48 
States From the List of Endangered and Threatened Wildlife. Federal Register 72(130):37346- 37372. 

- --. 2007b. Biological Opinion for Phoenix Sky Harbor International Airport Critical Zone - Emergency. 
AESO/SE 22410-FE-2007-0405, November 29, 2007 . • 

Biological Evaluation for Avenida Rio Salado/Broadway Road 
HPS-PHX-0(055)A 0000 MA PHX SS606 0 I C ST85 1 00259 

August 28, 2009 
19 



• 
---. 2008a. "Endangered and Threatened Wildlife and Plants; Listing the Potential Sonoran Desert Bald 

Eagle Distinct Population Segment as Threatened Under the Endangered Species Act". Federal Register 
73(85):23966- 23970 . 

---. 2008b. "Endangered and Threatened Wildlife and Plants; 12-Month Petition Finding and Proposed 
Rule To Remove the Brown Pelican (Pelecanus occidentalis) From the Federal List of Endangered and 
Threatened Wildlife; Proposed Rule". Federal Register 73(34):9407- 9433. 

---. 2009a. "Endangered and Threatened Wildlife and Plants; 12-Month Finding on a Petition To List a 
Distinct Population Segment of the Roundtail Chub (Gila robusta) in the Lower Colorado River Basin". 
Federal Register 74(128): 32352- 32387 

---. 2009b. California Least Tern (Sterna antillarum browni). Unpublished general species information 
abstract compiled and edited by the US Fish and Wildlife Service Arizona Ecological Services Field 
Office. 

---. 2009c. Roundtail Chub (Gila robusta). Unpublished general species infonnation abstract compiled and 
edited by the US Fish and Wildlife Service Arizona Ecological Services Field Office. 

US Fish and Wildlife Service and National Marine Fisheries Service. 1998. Consultation Handbook. 
Procedures for Conducting Consultation and Conference Activities Under Section 7 of the Endangered 
Species Act. 

10. Additional Information 
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View of the uplands north of the Salt River at 59 

Photograph 2. View to the east of the Salt River channel at 
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Photograph 3. View to the west of south bank of Salt River near 43 

Photograph 4. Cattail patch in front of giant reeds in Salt River channel north of 43 A venue . 

Biological Evaluation for Avenida Rio Salado/Broadway Road 
HPS-PHX-0(055)A 0000 MA PHX SS606 0 I C ST85 1 00259 

August 28, 2009 
A-2 



APPENDIX B 

State Sensitive Species and Protected Native Plants 

• 

• 
Biological Eva luation for Avenida Rio Salado/Broadway Road 
HPS-PHX-0(055)A 0000 MA PHX SS606 0 I C ST85 l 00259 

August 28, 2009 
B 



I. State Sensitive Species 

The AGFD On-line Environmental Review Tool was accessed to determine special status species known to 
A occur in the project vicinity. As part of the environmental review process, a letter describing the project was 
W sent to AGFD to inform the agency of the project and to solicit comments. The letter requested any specific 

concerns, suggestions or recommendations the agency may have related to the project. 

The AGFD On-line Environmental Review Tool included a list of special status species known to occur within 
the project vicinity, and AGFD returned a response letter (Appendix C). The agency did not include any 
specific concerns related to this project. The AGFD response letter and review tool identified records for the 
following species within 3 miles of the project area: 

• Western burrowing owl (Athene cunicularia hypugaea) 
• Black-bellied whistling duck (Dendrocygna autumnalis) 
• Sonoran desert tortoise ( Gopherus agassizii) 
• A bat colony 

Western bunowing owl 

Suitable foraging and nesting habitat for the Western burrowing owl occurs in the project area within and 
adjacent to the agricultural fields, earthen ditches, vacant lots, Salt River banks, and other open areas . The 
project would result in disturbance to suitable Western burrowing owl nesting and foraging habitat, and could 
result in injury or death to bmrowing owl adults, eggs, or young if active bunows are present in the project 
limits during construction. Because the Western burrowing owl is widespread and relatively common in the 
Phoenix area in appropriate habitat, and the project would not result in a substantial loss of suitable habitat, the 
proposed project may impact individual Western burrowing owls, but is not likely to result in a trend toward 

. federal listing or loss of viability. To avoid or minimize potential impacts to the Western burrowing owl, the 
following measures shall be adhered to: 

• Pre-construction surveys for the Western bunowing owl shall be conducted in all suitable habitat that would 
be disturbed in accordance with Arizona Game and Fish Department's Burrowing Owl Clearance Guidance 
for Landowners or currently accepted protocol. 

• If any burrowing owls are located during pre-construction surveys or construction, a biologist holding a 
permit from the US Fish and Wildlife Service to relocate burrowing owls shall be contacted to relocate those 
burrowing owls from the project area, as appropriate. 

• If burrowing owls or active burrows are identified during the pre-construction surveys or during construction, 
no construction activities shall take place within 100 feet of any active burrow until the owls are relocated. 

Sonoran Desert tortoise 

Due to the developed, disturbed nature of the ARS project area and its location relative to natural desert habitat, 
the area does not contain suitable habitat for the Sonoran desert tortoise. AGFD occurrence records for Sonoran 
desert tortoise identified by the On-line Environmental Review Tool are likely from the foothills of the South 
Mountain Park, located approximately three miles to the south. Due to the lack of suitable habitat for this 
species in the project area, the proposed project has no impact on the Sonoran desert tortoise, and no mitigation 
IS necessary. 

Black-bellied whistling duck 

Potential foraging and nesting habitat exists for the Black-bellied whistling duck along the Salt River in the 
. project area, particularly in vegetation associated with material source pits and agricultural fields. The project 

would result in disturbance to potential Black-bellied whistling duck nesting and foraging habitat, and could 
result in injury or death to whistling duck eggs or young if active nests are present in the construction limits 
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during construction. Because the proj ect would not result in a substantial loss of habitat, the proposed project 
may impact individual Black-bellied whistling ducks, but is not likely to result in a trend toward federal listing 
or loss of viability. The mitigation measure identified in the Migratory Birds section below will avoid or 

. minimize potential impacts to the Black-bellied whistling duck. 

A bat colony 

Although the project area does not contain caves, abandoned mines, or larger box culverts or bridge structures 
that could support a large colony of bats, smaller drainage structures in the project area could be used as 
temporary roosts for small numbers of bats, and the project area provides foraging habitat for a variety of bat 
species. Because bat species occurring in the project area are widespread and relatively common, the proposed 
project may impact individual bats, but is not likely to result in a trend toward federal listing or loss of viability 
for any bat species. 

The AGFD On-line Environmental Review Tool included a standard response for treatment and management of 
invasive species. This project will incorporate the following measures in order to prevent the introduction and 
spread of invasive species. 

• To prevent the introduction of invasive species, all earth-moving and hauling equipment shall be washed at 
the contractor's storage facility prior to entering the construction site. 

• To prevent invasive species seeds from leaving the site, the contractor shall inspect all construction 
equipment and remove all attached plant/vegetation debris prior to leaving the construction site. 

• All disturbed soils that will not be landscaped or otherwise permanently stabilized by construction shall be 
seeded using species native to the project vicinity . 

• 

The AGFD On-line Environmental Review Tool included a standard response regarding local or regional needs 
of wildlife movement, connectivity, access to habitat needs and design of various roadway features such as 
culverts and bridges. ADOT, AGFD, the Federal Highway Administration and representatives from other 
agencies have completed a Wildlife Linkages Assessment to address important wildlife movement corridors in 
Arizona. The project area has been identified as a wildlife linkage zone (Gila/Salt River Corridor- Granite Reef 
Dam). ADOT is platming to continue working with partners involved, including AGFD, and has considered 
wildlife movement patterns during the planning of this project. In addition, ADOT has provided an opportunity 
for the AGFD to be involved with the design of roadway features and has considered AGFD recommendations 
during project development. 

II. Protected Native Plants 

Protected native plants (mesquite trees) were observed in the project limits during several site visits . Therefore, 
the following measure shall be adhered to: 

• The City of Phoenix shall notify the Arizona Department of Agriculture at least 60 days prior to the start of 
construction so that the Arizona Department of Agriculture can determine the disposition of these plants. 

III. Migratory Birds 

• 
Most bird species occurring in the project area are protected by the federal Migratory Bird Treaty Act. No nests 
or signs of nesting activity were observed during site visits, though birds are likely nesting in the area, 
particularly in vegetation occurring along the Salt River and adjacent undeveloped lands. To avoid or minimize 
potential impacts to migratory birds, the fo llowing measures shall be adhered to: 
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• Pre-construction surveys for active migratory bird nests shall be conducted in all suitable habitat that would 
be disturbed and measures shall be implemented to avoid disturbing any active nests found. If impacts to 
active nests cannot be avoided, a permitted wildlife rehabilitator shall be contacted to remove active nests, 
eggs, or nestlings prior to construction . 
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February 1, 2006 

Ms. Rebecca Davidson 

City of Phoenix 
STREET TRANSPORTATION DEPARTMENT 

DES IGN AN D CONSTRUCTION MANAGEMENT DIVISION 

Project Evaluation Program Supervisor 
Arizona Game and Fish Department 
2221 W. Greenway Road 
Phoenix, AZ 85023-4312 

Re: Project Name: Avenida Rio Salado 
City ofPhoenix Project Number: ST85100259 
Federal Project Number: HPS-PHX-0(055)A 
ADOT TRACS Number: 0000 MA PHX SS606 03D 

Dear Ms. Davidson: 

With the current and predicted population growth in the Southwest portion of the Phoenix 
Metropolitan area, the City of Phoenix has identified the need for more transportation options for 
local and regional traffic. As a result, the City of Phoenix has initiated a study to evaluate the 
design and construction of a new roadway in the southwest portion of the Valley. The current 
study limits are from approximately 59th A venue on the west to 7th Street on the east, the south 
bank of the Salt River on the north and Southern Avenue on the south. In addition, the study 
would consider the connection to the proposed Arizona Department of Transportation South 
Mountain and I-10 Reliever Freeway projects. The cadastral locations for the project area 
includes Township 1 North, Range 2 East and portions of Sections 19, 20 and 30; Township 1 
North, Range 3 East and portions of Sections 20, 22, 23, 24, 25, 27, 28, 29. See the attached 
Project Area Maps for more detailed information on the study area. 

This letter serves both as a request for a list of potential species occurring in the proposed project 
area and as our agency's invitation to review the proposed project based upon the scope of work 
outlined above. If you or others in your agency have any specific concerns, suggestions or 
recommendations pertaining to this specific proposed project, please let us know. This can 
include information on wildlife movement, habitat issues, or seasonal concerns, to name a few. 

The consulting firm of AZTEC is under contract with the City of Phoenix to perform a design 
concept study and environmental analysis for this proposed project. If you have questions, 
comments or would like additional information please contact Mr. Karim Dada via mail at 

. AZTEC, 4561 E. McDowell Road, Phoenix, AZ 85008; via phone at 602.458.9265; via email at 
kdada@aztec.us; or via fax at 602.454.0403. 

1034 East Madison Street. Phoenix. Arizona 85034 602-495-2050 FAX: 602-495-3670 
Recycled Paper 
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Ms. Rebecca Davidson 
Page2 
February 1, 2006 

We would appreciate your response by March 3, 2006. Thank you for your time and assistance. 

Sincerely, 

Y/~ 
Syd Anderson 
Engineering Supervisor 
Street Transportation Department 
City of Phoenix 

Enclosures (2) 

C: Belinda Cummings/Ray Dovalina/Ed Checkley, City of Phoenix 
Bill Vachon/Steve Thomas, Federal Highway Administration 
Adrian Rodriguez, Arizona Department of Transportation 
Rob Lemke/Karim Dada, AZTEC 
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THE STATE OF ARIZONA 
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·~~~, GAME AND FISH DEPARTMENT 
@ sfs 2221 Wtsr GREENWAY RoAD, PHOENIX, A1. 85023-43 99 

' ~ ,; , (602) 942-3000 ° AZGFD.GOV 

February 9, 2006 

Mr. Syd Anderson 
Street Transportation Department 
City of Phoenix 
1 034 E. Madison St. 
Phoenix, AZ 85034 

GOVERNOR 
JANET NAPOUTANO 

COMMISSIONERS 
CHAIRMAN, W. HAYS GILSTRAP, PHOENIX 
JOE MELTON, YUMA 
MICHAEL M. GOUGHTLY, FLAGSTAFF 
W!LUAM H. MClEAN, GOLD CANYON 
BOB HERNBRODE, TUCSON 

DIRECTOR 
DUANE L. SHROUFE 

DEPUTY DIRECTOR 
STEVE K . FERRELL 

-0 

~ -.. 
Vl 
0 

Re: Special Status Species Information for Township 1 North, Range 2 East, 
Sections 20, 22-25, 27-29 and Township 1 North, Range 3 East, Sections 19, 
20, and 30; Proposed Roadway. ADOT Project: Avenida Rio Salado, 
Project# HPS-PHX-O(OSS)A, TRACS #0000 MA PHX SS606 03D. Phoenix 
Project #ST85100259. 

Dear Mr. Anderson: 

The Arizona Game and Fish Department (De.partment) bas reviewed your request, dated 
February 1, 2006, regarding special status species information associated with the 
above-referenced project area. The Department's Heritage Data Management System 
(HDMS) has been accessed and current records show that the special status species 
listed on the attachment have been documented as occurring in the project vicinity (3-
mile buffer) . In addition this project does not occur in the vicinity of any Proposed or 
Designated Critical Habitats. 

The Department's HDMS data are not intended to include potential distribution of 
special status species. Arizona is large and diverse with plants, animals, and 
environmental conditions that are ever changing. Consequently, many .areas may 
contain species that biologists do not know about or species previously noted in a 
particular area may no longer occur there. Not all of Arizona has been surveyed for 
special status species, and surveys that have been conducted have varied greatly in 
scope and intensity. · 

Making available this information does not substitute for the Department's review of 
project proposals, and should not decrease our opportunities to review and evaluate new 
project proposals and sites. The Department is also concerned about other resource 
values, such as other wildlife, including game species, and wildlife-related recreation. 
The Department would appreciate the opportunity to provide an evaluation of impacts 
to wildlife or wildlife habitats associated with project activities occurring in the subject 
area, when specific details become available. · 

AN EQUAL OPPORTUNITY REASONABLE ACCOMMODATIONS AGENCY 
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Mr. Syd Anderson 
February 9, 2006 
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CJIY OF PHOENfX 
STREt' TRANSPORTATION 

DCM DMSION 

ZIDo FEB tO Plf Jr·-s o 

If you have any questions regarding this letter, please contact me at (602) 789-3618. 
General status information, county and watershed distribution lists and abstracts for 
some special status species are also available on our web site at 
http://www.azgfd.gov/hdms. 

Sincerely, 

Heritage Data Management System, Program Supervisor 

SSS:ss 

cc: Rebecca Davidson, Project Evaluation Program Supervisor 
Russ Haughey, Habitat Program Manager, Region VI 

AGFD# M06-02075551 
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Special Status Species within 3 Miles of T1 N,R2E Sec 20, 22-25, 27 -29; · 
T1 N,R3E Sec 19, 20, 30 

Scientific Name 

Athene cunicu/aria hypugaea 

Arizona Game and Fish Department, Heritage Data Management System 
February 9, 2006 

Common Name ESA USFS BLM State 

sc s 
Gopherus agassizii (Sonoran Population) 

Western Burrowing Owl 

Sonoran Desert Tortoise sc wsc 

No Critical Habitats in project area. AGFD #MOB-02075551, Proposed New Roadway Study, City of Phoenix. ADOT Project: 
Avenida Rio Salado, Project #HPS-PHX-0(055)S, TRACS #0000 MA PHX SS606 030. City of Phoenix Project #ST85100259 . 
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GUIDELINES FOR HANDLING SONORAN DESERT TORTOISES 

ENCOUNTERED ON DEVELOPMENT PROJECTS 
Arizona Game and Fish Department 

Revised January 17, 1997 

The Arizona Game and Fish Department (Department) has developed the following guidelines to 
reduce potential impacts to desert tortoises, and to promote the continued existence of tortoises 
throughout the state. These guidelines apply to short-term and/or small-scale projects, depending 
on the number of affected tortoises and specific type of project. 

Desert tortoises of the Sonoran population are those occurring south and east of the Colorado River. 
Tortoises encountered in the open should be moved out of harm's way to adjacent appropriate 

habitat. If an occupied burrow is determined to be in jeopardy of destruction, the tortoise should be 
relocated to the nearest appropriate alternate burrow or other appropriate shelter, as determined by a 
qualified biologist. Tortoises should be moved less than 48 hours in advance of the habitat 
disturbance so they do not return to the area in the interim. Tortoises should be moved quickly, 
kept in an upright position at all times and placed in the shade. Separate disposable gloves should 
be worn for each tortoise handled to avoid potential transfer of disease between tortoises. Tortoises 
must not be moved if the ambient air temperature exceeds 105 degrees Fahreriheit unless an 
alternate burrow is available or the tortoise is in imminent danger. 

A tortoise may be moved up to two miles, but no further than necessary from its original location. 
If a release site, or alternate burrow, is unavailable within this distance, and ambient air temperature 
exceeds 105 degrees Fahrenheit, the Department should be contacted to place the tortoise into a 
Department-regulated desert tortoise adoption program. Tortoises salvaged from projects which 
result in substantial permanent habitat loss (e.g. housing and highway projects), or those requiring 
removal during long-term (longer than one week) construction projects, will also be placed in desert 
tortoise adoption programs. Managers of projects likely to affect desert tortoises should obtain a 
scientific collecting permit from the Department to facilitate temporary possession of tortoises. 
Likewise, if large numbers of tortoises (>5) are expected to be displaced by a project, the project 
manager should contact the Department for guidance and/or aSsistance. 

Please keep in mind the following points: 

• 

• 

These guidelines do not apply to the Mohave population of desert tortoises (north and west 
of the Colorado River). Mohave desert tortoises are specifically protected under the 
Endangered Species Act, as administered by the U.S. Fish and Wildlife Service. 

These guidelines are subject to revision at the discretion of the Department. We 
recommend that the Department be contacted during the planning stages of any project that 
may affect desert tortoises. 

Take, possession, or harassment of wild desert tortoises is prohibited by state law. Unless 
specifically authorized by the Department, or as noted above, project personnel should 
avoid disturbing any tortoise. 

• RAC:NLO:rc 
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ESA 

STATUS DEFINITIONS 
. ARIZONA GAME AND FISH DEPARTMENT (AGFD) 
HERITAGE DATA MANAGEMENT SYSTEM (HDMS) 

FEDERAL US STATUS 

Endangered Species Act (1973 as amended) 

··.···." · '~· . . 

· QJY OF PHOENIX 
STRfti TRANSPORTATION 

·DCM DMSION 

Zffi6 F£8 JO Plt J: '5O 

US Department of Interior, Fish and Wildlife Service (http://arizonaes.fws .gov) 

Listed 
LE 
LT 
XN 

Listed Endangered: imminent jeopardy of extinction. 
Listed Threatened: imminent jeopardy of becoming Endangered. 
Experimental Nonessential population. 

Proposed for Listing 
PE Proposed Endangered. 
PT Proposed Threatened. 

Candidate (Notice of Review: 1999) 
C Candidate. Species for which USFWS has sufficient information on biological vulnerability and 

threats to support proposals to list as Endangered or Threatened under ESA. However, 
proposed rules have not yet been issued because such actions are precluded at present by other 
listing activity. 

SC Species of Concern. The terms "Species of Concern" or "Species at Risk" should be 
considered as terms-of-art that describe the entire realm of taxa whose conservation statu~ may 
be of concern to the US Fish and Wildlife Service, but neither term has official status 
(currently all former C2 species) . 

Critical Habitat (check with state or regional USFWS office for location details) 
Y Yes: Critical Habitat has been designated. 
P Proposed: Critical Habitat has been proposed. 

[ \N No Stattis: certain populations of this taxon do not have designated status (check with state or 
regional USFWS office for details about .which populations have designated status)]. 

USFS US Forest Service (1999 Animals, 1999 Plants: corrected 2000) 
US Department of Agriculture, Forest Service, Region 3 (http://www.fs.fed.us/r3/) 

S Sensitive: those taxa occurring on National Forests in Arizona which are considered sensitive 
by the Regional Forester. 

BLM US Bureau of Land Management (2000 Animals, 2000 Plants) 
US Department of Interior, Bureau of Land Management, . Arizona State Office 
(http:/ /azwww .az. blm. gov) 

s 

p 

Sensitive: those taxa occurring on BLM Field Office Lands in Arizona which are considered 
sensitive by the Arizona State Office. 
Population: only those populations of Banded Gila monster (Heloderma suspectum cinctum) 
that occur north and west of the Colorado River, are considered sensitive by the Arizona State 
Office. 
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Status Definitions 3 AGFD, HDMS 

STATE STATUS 

STATE: 

Plants- NPL Arizona Native Plant Law (1999) 
Arizona Department of Agriculture (http://agriculrure.state.az.us/ESD/nativeplants.htm) 

HS Highly Safeguarded: no collection allowed. 
SR Salvage Restricted: collection only with permit. 
ER Export Restricted: transport out of State prohibited. 
SA Salvage Assessed: permits required to remove live trees. 
HR. Harvest Restricted: permits required to remove plant by-products. 

·- -~ .. ~ . ·:: - . -· .. .:. .. _. 

Wildlife - WSCA Wildlife of Special Concern in Arizona (in prep) 
Arizona Game and Fish Department (http://www.azgfd.gov) 

WSC Wildlife of Special Concern in Arizona. Species whose occurrence in Arizona is or may be in 
jeopardy, or with known or perceived threats or population declines, as described by the 
Arizona Game and Fish Department's listing of Wildlife of Special Concern in Arizona 
(WSCA, in prep). Species indicated on printouts as WSC are currently the same as those in 
Threatened Native Wildlife in Arizona (1988) . 

Revised 8/24/04, AGFD HDMS 
J :\HDMS\DOCUMENT\NBOOKS\TEMPLATE\EORDEFS\STATDEF 
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Burrowing Owl Artificial Nest Box Project 

• An Arizona Partners in Flight Habitat Substitution Project 

• 
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'Project and Problem Summary: 

by Greg Clark 

In the Eastern United States artificial nest boxes were built by volunteers and organizations to try to 
increase the populations of Bluebirds. The nest boxes replaced natural tree cavities that had been lost 
when the trees were lost. The effort was a huge success. The same thing can be done for Burrowing 
Owls, except the cavity is in the ground. If someone chops down all the trees in a forest, everyone 
understands that this will have a devastating effect on the wildlife. It is not as obvious that as much 
~amage can be done to some species when holes in the ground are covered up. Efforts are under way 
Ito figure out where replacement burrows can be installed that will have the most benefit. Some 
burrows have been installed to replace burrows lost nearby to development, and much of the following 
lptaterial shows this work. However, these burrows are part of rescue work done in conjunction with 
Wild At Heart (a rehabilitation group in Cave Creek, Arizona). As important to the owl as rescue work 
is, it is different from figuring out where to install burrows to attract new populations of owls. Phase I 
if the project is about finding landowners who will provide burrow sites and learning which sites the 

Burrowing Owl prefers. We need your help finding sites and installing burrows. Surprisingly, this is 
not some problem to be solved in the "wilderness. " The burrows need to be installed in urban areas 
where development is already completed . That means all around where people live. We need niche 
areas, like around commercial buildings or urban greenbelts, where the burrows can be installed 
away from trees and buildings but near possible food sources (mice and insects). There is still time to 
everse the steep decline in the Burrowing Owl population, with your help. If you live in the greater 

lfhoenix area, you can help us directly with this project. Because Arizona is the winter home for many 
pwls that breed in Canada and the states north of Arizona, this project can affect the entire owl 
'population of North America. We need burrow sites and help digging the holes .. I[ you can help, or if 
~ou would like more information about how to help the owls in your area, contact Greg Clark at: 

480-961-4046 (or manually type in the e-mail address b i r d i n f o @ m i r ro r - p o 1 e . com without 
spaces) 

The Burrowing Owl is Federally protected by U.S. Laws pertaining to Migratory Species. If you are 
contemplating an operation that could destroy a burrow, or cover up a burrow with dirt, possibly killing 
the owl inside, this is against the law. You can find out more about this where the list of protected birds 

http://mirror-pole.com/burr owl/bur owll.htrn - - 1/24/2006 
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bend horizontally 90 degrees. The photograph below shows the bucket and tubing in place before being 
buried. The section from the buurow to the bend should be at a 4-foot depth. If you want to proceed on 
your own, contact us for more detailed information. 

This is an example of a burrow dug by hand, rather than by backhoe. The:re.must 
be at least two feet of dirt on top of the ovei-turned bucket. The photo shows the 
bucket and hose before being buried. · 

This burrow in Chandler became the home for owls that were displaced for a 
200-home development project. 

Once an area is slated for development where there are Burrowing Owls present, 
someone must carefully investigate all the burrows to make sure no owls are 

·inside and then carefully collapse the burrow so no owl can return to be trapped 
inside.,,Qne of the first things that happens at a development site is land 
preparation that moves all the ~l.rrface dirfaround. Sadly~ this can trap the owls in 
the burrow. Investigating these burrows is where Wild At Heart comes in. 

Holders of both Arizona Game and Fish and U.S. Fish and Wildlife permits for doing this type of work, 
Wild At Heart can investigate and safely collapse the burrows and, where necessary, relocate the owls to 
new sites. Follow the next link to see some burrow sites in Chandler, Arizona where the burrows had to 
be collapsed. Fortunately, a nearby homeowner offered to help us with our artificial burrow project and 
so the owls were able to relocate only a few hundred feet from where they were born, in habitat much 
like where they lived before. 

Additional Burrow Construction Information and Protection Needed for Domestic Dog Attacks 

Arizona Burrowing Owl Distribution 

More Burrow Sites and Owl Photos 

Red Hawk Power Plant Release Site New June, 2002. See where 25 Burrowing Owls were released. 

Paseo Verde School New May, 2003. See the owls in one of the bmTows using infrared video cameras. 

mirror-pole.com home 

Copyright Greg Clark, 2001 

http://mirror-pole.com/burr_ owl/bur_ owll.htm 1124/2006 
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STREET TRANSPORTATION DEPARTMENT 

DESIGN AND CONSTRUCTION MANAGEMENT DIVISION 

• 

October 23,2007 

Ms. Rebecca Davidson 
Project Evaluation Program Supervisor 
Arizona Game & Fish Department 
222 1 West Greenway Road 
Phoenix, AZ 85023 

· Re: Agency Scoping Letter and Meeting Invitation 
''"Pn:>Ject'Nani~~AvenidaRicl' Salado!Btoadway Road 

City of Phoenix Project No.: ST 85100259 
Federal ID No.: HPS-PHX-0(055)A 
ADOT Project No.: 0000 MA PHX SS606 OlC 

Dear Ms. Davidson: 

With the current and predicted population growth in the southwest portion of the Phoenix metropolitan area, the 
City of Phoenix (City) has identified the need for more transportation options for local and regional traffic. As a 
result, the City, in cooperation with the Federal Highway Administration (FHW A) and the Arizona Department of 
Transportation (ADOT), has initiated a study to evaluate the potential envir<>nmental impacts from designing and 
constructing the proposed Avenida Rio Salado/Broadway Road (ARS) widening project in Phoenix, Maricopa 
County, Arizona. The current study limits are from approximately 59th Avenue on the west to 7th Street on the east 
along existing Broadway Road; this includes a new crossing of the Salt River. The cadastral location for this 
project is Township 1 North, Range 2 East, portions of Sections 18-30; and Range 3 East, portions of Sections 19, 
20, 21 , 28, 29, and 30. The project mainly consists of providing a ¢0ntiD.uous 5- to 6-lane roadway within these 
limits. The study would also consider connecting to the proposed ADOT State Route 202L (South M<>untain 
Freeway) and State Route 801 projects. See the attached project area maps and the project newsletter (Issue No. 1) 
for more detailed information on the study area. 

This explosive population growth in southwest Phoenix has put a strain . on the existing arterial street network by 
.increasing traffic co»&e¢on ~d delay.s •. The ileed to improve traffic capacity_within.the"'p.roject area is anticipated 
·to continue over the next tWo decades as the area is fully d~veloped In recognition of the need for additional traffic 
capacity for travel between the southwest portion of Phoenix and doWr1towri Phoenix, goveinmental offiCials rallied 
together to develop an area-specific transportation plan to improve the circulation for this project study area. 
Subsequently, the ARS project was included in the Mancopa Association of Governments Rt(gional Transportation 
Plan (Prop. 400) approved by the Maricopa·COunty voters in November 2004. Without the additional capacity that 
would be provided by this project, the east-west arterial streets parallel to Broadway Road, ·such as Southern 
A venue~ Baseline Road, Buckeye Road, and Lower Buckeye Road, would become severely congested during peak · 
traffic hours. · 

. Properties adjacent to the ARS study area consist of mainly cmiunercial and residential developments; some 
undeveloped parcels are also present. New right-of-way and/or temporary construction easements may be nec.essary 
for this project; however, it is undetermined at this time. Currently, the study is anticipated to be completed by the 

• . fall of 2009 ~ · · 

1034 East Madison St reet , Phoenix, Arizona 85034 602-495-2050 Fax: 602-495-3670 

Recycled Paper 



Ms. Rebecca Davidson 
October 23,2007 
0000 MA PHX SS606 01 C 

• Page2 

• 

• 

This letter serves as our agency's invitation to discuss this project. If you or others in your organization have any 
·specific concerns, comments, or recommendations pertaining to this proposed project, please let us know. This can 
include information on wildlife movement, habitat issues, or seasonal concerns to name a few. If your agency 
would like to have continued involvement in this proposed project, please expressly state such, along with a 
description of your specific concerns, in your response. If your response does not include a request for continued 
involvement and a statement of your concerns, the City will not send additional information and the coordination 
process will be complete with your agency based upon responses received. 

As part of this study, you are invited to attend an agency scoping meeting to be conducted for this project. This 
meeting is scheduled for November 8; 2007 from lO:QO ~IJkto 11:~0 a.m~ at ~TEC E~gineering, located at 

. 4561 East McDowelLRoad,. Phoenix, AZ 85008~ telepl,lone ~umber 602.454.n402. A public scop!ng 01eeting has 
also been scheduled for November 15, 2007 (see newsletter for m:ore ctetaiis). · 

Please provide your comments or concerns by November 30,. 2007 to: Mr. KarimJ)ada, A.ZTEC Engineering, 4561 
E. McDowell Road, Phoenix, AZ 85008; 602.458.9265, drrect line; 602.454.0403, fax; kdada@aztec.ils, email 

Thank you for your time and assistance. 

Sincerely; 

Enclosmes: . Figure 1 -CountY ~tion Map 

Copy: 

Figure 2 -Project ViciJ:rity Map· 
Project Newsletter- Issue No. 1 

City of Phoei:rix . 
• Belinda Cumnungs, Design Con,Structio11 . 

Management · 

• · Ray Dovalina.tAngie Brooks, Street Transportation 
• Wendy Wonderley, Environmental Programs 
• Amblka Adhikari, Planning 
• Lionel Lyons, Development Services 
• Jerome Miller, Neighborhood Servic.es · 
• Wylie Bearup, Engineering Architectural Services 
• Mark Leonard, Public Works 
• . Tammy P~kins, Water Services 
• Debra 'Stark, Plannmg · 
• Todd Bostwick, Archeologist 

. • Barbara Stocklin, Historic Preser-Vation Office · 

FHW A AZTEC Engineering 
• . BiU Vachon • ·· Rob>i:::Ctcice · · 

Steve Thomas · ·· · ,.. ' tdiiiifl Dada , · • 

ADOT 
• Rilegan Ball 
• . MeaganBloomer · 
• John Dickson 
• MaryFrye 

··USFWS 
• Steve Spangle 
• Debra Bills 



e 
Arizona's On-line Environmental Review Tool 
Search ID: 20090327008433 
Project Name: Avenida Rio Salado a 
Date: 3/27/2009 4:55:46 PM 

Project Location 

Project Name: Avenida Rio Salado a 
Submitted By: Mike Myers 
On behalf of: ADOT 
Project Search ID: 20090327008433 
Date: 3/27/2009 4:55:35 PM 
Project Category: Transportation & lnfrastructure,Road construction 
(including staging areas), Real ignment/ new roads 
Project Coordinates (UTM Zone 12-NAD 83): 390746.871 , 3696644.267 
meter 
Project Length: 4920.417 meter 
County: MARICOPA 
USGS 7.5 Minute Quadrangle ID: 1297 
Quadrangle Name: FOWLER 
Project locality is not anticipated to change 

Location Accuracy Disclaimer 

Project locations are assumed to be both precise and 
accurate for the purposes of environmental review. The 
creator/owner of the Project Review Receipt is solely 
responsible for the project location and thus the 
correctness of the Project Review Receipt content. 

• 
The Department appreciates the opportunity to provide in-depth comments and project review when 
additional information or environmental documentation becomes available. 

Special Status Species Occurrences/Critical Habitat/Tribal Lands within 3 
miles of Project Vicinity: 

e 

Name Common Name ESA USFS BLM State 

Athene cunicularia hypugaea Western Burrowing Owl sc s 
Dendrocygna autumnalis Black-bellied Whistling-Duck wsc 
Gila River Indian Reservation Gila River Indian Reservation 
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e 
Arizona's On-line Environmental Review Tool 
Search ID: 20090327008433 
Project Name: Avenida Rio Salado a 
Date: 3/27/2009 4:55:46 PM 

Please review the entire receipt for project type recommendations 
and/or species or location information and retain a copy for future 
reference. If any of the information you provided did not accurately 
reflect this project, or if project plans change, another review should be 
conducted, as this determination may not be valid. 

Arizona's On-line Environmental Review Tool: 

1. This On-line Environmental Review Tool inquiry has generated 
recommendations regarding the potential impacts of your project on 
Special Status Species (SSS) and other wildlife of Arizona . SSS 
include all U.S. Fish and Wildlife Service federally listed , U.S. Bureau 
of Land Management sensitive , U.S. Forest Service sensitive, and 
Arizona Game and Fish Department (Department) recognized species 
of concern . 
2. These recommendations have been made by the Department, under 
authority of Arizona Revised Statutes Title 5 (Amusements and 
Sports) , 17 (Game and Fish), and 28 (Transportation) . These 
recommendations are preliminary in scope, designed to provide early 
considerations for all species of wildlife , pertinent to the project type 
you entered. 
3. This receipt, generated by the automated On-line Environmental 
Review Tool does not constitute an official project review by 
Department biologists and planners . Further coordination may be 
necessary as appropriate under the National Environmental Policy Act 
(NEPA) and/or the Endangered Species Act (ESA). 

The U.S . Fish and Wildlife Service (USFWS) has regulatory authority 
over all federally listed species under the ESA. Contact USFWS 
Ecological Services Offices: http://arizonaes .fws .gov/. 

Phoenix Main Office 
2321 W . Royal Palm Road, Suite 103 
Phoenix, AZ 85021 
Phone 602-242-0210 
Fax 602-242-2513 

• 
Tucson Sub-Office 
201 North Bonita , Suite 141 
Tucson, AZ 857 45 
Phone 520-670-6144 
Fax 520-670-6154 

Flagstaff Sub-Office 
323 N. Leroux Street, Suite 101 
Flagstaff, AZ 86001 
Phone 928-226-0614 
Fax 928-226-1099 

Disclaimer: 

e 

1. This is a preliminary environmental screening tool. It is not a 
substitute for the potential knowledge gained by having a biologist 
conduct a field survey of the project area . 
2. The Department's Heritage Data Management System (HDMS) data 
is not intended to include potential distribution of special status 
species. Arizona is large and diverse with plants , animals, and 
environmental conditions that are ever changing . Consequently, many 
areas may contain species that biologists do not know about or 
species previously noted in a particular area may no longer occur 
there. 
3. Not all of Arizona has been surveyed for special status species , and 
surveys that have been conducted have varied greatly in scope and 
intensity. Such surveys may reveal previously undocumented 
population of species of special concern . 
4 . HDMS data contains information about species occurrences that 
have actually been reported to the Department. 

Arizona Game and Fish Department Mission 

To conserve, enhance, and restore Arizona's diverse wildlife 
resources and habitats through aggressive protection and 
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e 
Arizona's On-line Environmental Review Tool 
Search ID: 20090327008433 
Project Name: Avenida Rio Salado a 
Date: 3/27/2009 4:55:46 PM 

management programs, and to provide wildlife. resources and 
safe watercraft and off-highway vehicle recreation for the 
enjoyment, appreciation, and use by present and future 
generations. 

Project Category: Transportation & 
lnfrastructure,Road construction 
(including staging 
areas),Realignment/ new roads 
Project Type Recommendations: 

All degraded and disturbed lands should be restored to their natural 
state. Vegetation restoration projects (including treatments of invasive 
or exotic species) should have a completed site-evaluation plan 
(identifying environmental conditions necessary to re-establish native 
vegetation) , a revegetation plan (species, density, method of 
establishment), a short and long-term monitoring plan , including 
adaptive management guidelines to address needs for replacement 
vegetation . 

Based on the project type entered ; coordination with State Historic 
Preservation Office may be required 
http://www.pr.state.az.us/partnerships/shpo/shpo.html#anchor561695 

Based on the project type entered ; coordination with U.S. Army Corps 
of Engineers may be required 
(http://www.spl .usace.army.mil/regulatory/phonedir.html) 

During planning and construction , minimize potential introduction or 
spread of exotic invasive species. Invasive species can be plants, 
animals (exotic snails) , and other organisms (e .g. microbes), which 

• e 

may cause alteration to ecological functions or compete with or prey 
upon native species and can cause social impacts (e.g . livestock 
forage reduction , increase wildfire risk). The terms noxious weed or 
invasive plants are often used interchangeably. Precautions should be 
taken to wash all equipment utilized in the project activities before and 
after project activities to reduce the spread of invasive species . Arizona 
has noxious weed regulations (Arizona Revised Statutes, Rules 
R3-4-244 and R3-4-245). See Arizona Department of Agriculture 
website for restricted plants 
http://www.azda .gov/PSD/quarantine5.htm. Additionally, the U.S. 
Department of Agriculture has information regarding pest and invasive 
plant control methods including: pesticide, herbicide, biological control 
agents, and mechanical control: 
http://www.usda .gov/wps/portal/usdahome. The Department regulates 
the importation, purchasing, and transportation of wildlife and fish 
(Restricted Live Wildlife) , please refer to the hunting regulations for 
further information http://www.azgfd .gov/h_f/hunting_rules.shtml . 

During the planning stages of your project, please consider the local or 
regional needs of wildlife in regards to movement, connectivity, and 
access to habitat needs. Loss of this permeability prevents wildlife from 
accessing resources, finding mates, reduces gene flow, prevents 
wildlife from re-colonizing areas where local extirpations may have 
occurred, and ultimately prevents wildlife from contributing to 
ecosystem functions, such as pollination, seed dispersal , control of 
prey numbers, and resistance to invasive species. In many cases , 
streams and washes provide natural movement corridors for wildlife 
and should be maintained in their natural state. Uplands also support a 
large diversity of species, and should be contained within important 
wildlife movement corridors . In addition , maintaining biodiversity and 
ecosystem functions can be facilitated through improving designs of 
structures, fences , roadways , and culverts to promote passage for a 
variety of wildlife. 

Hydrological considerations: design culverts to minimize impacts to 
channel geometry, or design channel geometry (low flow, overbank, 
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e 
Arizona's On-line Environmental Review Tool 
Search ID: 20090327008433 
Project Name: Avenida Rio Salado a 
Date: 3/27/2009 4:55:46 PM 

floodplains) and substrates to carry expected discharge using local 
drainages of appropriate size as templates . Aquatic wildlife 
considerations: reduce/minimize barriers to migration of amphibians or 
fish (e.g . eliminate falls) . Terrestrial wildlife: washes and stream 
corridors often provide important corridors for movement. Overall 
culvert width, height, and length should be optimized for movement of 
the greatest number and diversity of species expected to utilize the 
passage. Culvert designs should consider moisture, light, and noise, 
while providing clear views at both ends to maximize utilization . For 
many species, fencing is an important design feature that can be 
utilized with culverts to funnel wildlife into these areas and minimize 
the potential for roadway collisions . Guidelines for culvert designs to 
facilitate wildlife passage can be found at 
http://www .azgfd . gov/hgis/guidel ines .aspx. 

Recommendations will be dependant upon goals of the fence project 
and the wildlife species expected to be impacted by the project. 
General guidelines for ensuring wildlife-friendly fences include: 
barbless wire on the top and bottom with the maximum fence height 
42", minimum height for bottom 16". Modifications to this design may 
be considered for fencing anticipated to be routinely encountered by 
elk, bighorn sheep or pronghorn (e.g., Pronghorn fencing would require 
18" minimum height on the bottom). Please refer to the Department's 
Fencing Guidelines located at 
http://www .azgfd .gov/hgis/guidelines.aspx. 

The Department recommends that wildlife surveys are conducted to 
determine if noise-sensitive species occur within the project area. 
Avoidance or minimization measures could include conducting project 
activities outside of breeding seasons. 

The Department requests further coordination to provide 
project/species specific recommendations, please contact Project 
Evaluation Program directly. 

• e 

Project Location and/or Species recommendations: 

Tribal Lands are within the vicinity of your project area (refer to page 1 
of the receipt) and may require further coordination. Please contact: 

Gila River Indian Community 

P.O. Box 97 
Sacaton , AZ 85247 
Phone: 520-562-6000 
Fax: 520-562-6010 

Recommendations Disclaimer: 

1. Potential impacts to fish and wildlife resources may be minimized or 
avoided by the recommendations generated from information 
submitted for your proposed project. 
2. These recommendations are proposed actions or guidelines to be 
considered during preliminary project development. 
3. Additional site specific recommendations may be proposed during 
further NEPA/ESA analysis or through coordination with affected 
agencies. 
4. Making this information directly available does not substitute for the 
Department's review of project proposals , and should not decrease our 
opportunity to review and evaluate additional project information and/or 
new project proposals. 
5. The Department is interested in the conservation of all fish and 
wildlife resources, including those Special Status Species listed on this 
receipt, and those that may have not been documented within the 
project vicinity as well as other game and nongame wildlife . 
6. Further coordination requires the submittal of this initialed and 
signed Environmental Review Receipt with a cover letter and 
project plans or documentation that includes project narrative, 
acreage to be impacted, how construction or project activity(s) 
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• Arizona's On-line Environmental Review Tool 
Search ID: 20090327008433 
Project Name: Avenida Rio Salado a 
Date: 3/27/2009 4:55:46 PM 

are to be accomplished, and project locality information 
(including site map). 
7. Upon receiving information by AZGFD, please allow 30 days for 
completion of project reviews . Mail requests to: 

Project Evaluation Program, Habitat Branch 
Arizona Game and Fish Department 
5000 West Carefree Highway 
Phoenix, Arizona 85086-5000 
Phone Number: (623) 236-7600 
Fax Number: (623) 236-7366 

Terms of Use 

By using this site, you acknowledge that you have read and 
understand the terms of use. Department staff may revise these terms 
periodically. If you continue to use our website after we post changes 
to these terms, it will mean that you accept such changes. If at any 
time you do not wish to accept the Terms, you may choose not to use 
the website. 

1. This Environmental Review and project planning website was 
developed and intended for the purpose of screening projects for 
potential impacts on resources of special concern. By indicating your 
agreement to the terms of use for this website , you warrant that you 
will not use this website for any other purpose. 
2. Unauthorized attempts to upload information or change information 
on this website are strictly prohibited and may be punishable under the 
Computer Fraud and Abuse Act of 1986 and/or the National 
Information Infrastructure Protection Act . 
3. The Department reserves the right at any time, without notice, to 
enhance, modify, alter, or suspend the website and to terminate or 
restrict your access to the website. 
4. This Environmental Review is based on the project study area that 
was entered . The review must be redone if the project study area, 
location , or the type of project changes. If additional information 

• e 

becomes available , this review may need to be reconsidered . 
5. A signed and initialed copy of the Environmental Review Receipt 
indicates that the entire receipt has been read by the signer of the 
Environmental Review Receipt. 

Security: 

The Environmental Review and project planning web application 
operates on a complex State computer system. This system is 
monitored to ensure proper operation , to verify the functioning of 
applicable security features , and for other like purposes . Anyone using 
this system expressly consents to such monitoring and is advised that 
if such monitoring reveals possible evidence of criminal activity, system 
personnel may provide the evidence of such monitoring to law 
enforcement officials. Unauthorized attempts to upload or change 
information; to defeat or circumvent security measures; or to utilize this 
system for other than its intended purposes are prohibited. 

This website maintains a record of each environmental review search 
result as well as all contact information. This information is maintained 
for internal tracking purposes. Information collected in this application 
will not be shared outside of the purposes of the Department. 

If the Environmental Review Receipt and supporting material are not 
mailed to the Department or other appropriate agencies within six (6) 
months of the Project Review Receipt date, the receipt is considered to 
be null and void , and a new review must be initiated . 

Print this Environmental Review Receipt using your Internet browser's 
print function and keep it for your records . Signature of this receipt 
indicates the signer has read and understands the information 
provided. 
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• Arizona's On-line Environmental Review Tool 
Search ID: 20090327008433 
Project Name: Avenida Rio Salado a 
Date: 3/27/2009 4:55:46 PM 

Signature: _______________ _ 

Date: ________________ __ 

Proposed Date of Implementation: _________ _ 

Please provide point of contact information regarding this 
Environmental Review. 

e 

Agency/organization : _________ _ 

Contact Name: ------------

Address: ________ _ 

City, State, Zip: ________ _ 

Application or organization responsible for project implementation Phone: _________ __ 

Agency/organization: __________ _ 
E-mail: ____________ _ 

Contact Name: ___________ _ 

Address: _______ _ 

City, State, Zip: _______ _ 

Phone: _________ _ 

E-mail : ___________ _ 

Person Conducting Search (if not applicant) 
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e 
Arizona's On-line Environmental Review Tool 
Search ID: 20090327008434 
Project Name: Avenida Rio Salado b 
Date: 3/27/2009 5:07:15 PM 

Project Location 

Project Name: Avenida Rio Salado b 
Submitted By: Mike Myers 
On behalf of: ADOT 
Project Search ID: 20090327008434 
Date: 3/27/2009 5:07:06 PM 
Project Category: Transportation & lnfrastructure ,Road construction 
(including staging areas),Road widening (shoulders or additional or new lanes) 
Project Coordinates (UTM Zone 12-NAD 83): 395833.575, 3696831.263 
meter 
Project Length: 8110.878 meter 
County: MARICOPA 
USGS 7.5 Minute Quadrangle ID: 1297 
Quadrangle Name: FOWLER 
Project locality is not anticipated to change 

Location Accuracy Disclaimer 

Project locations are assumed to be both precise and 
accurate for the purposes of environmental review. The 
creator/owner of the Project Review Receipt is solely 
responsible for the project location and thus the 
correctness of the Project Review Receipt content. 

• 
The Department appreciates the opportunity to provide in-depth comments and project review when 
additional in formation or environmental documenlation becomes available. 

Special Status Species Occurrences/Critical Habitat/Tribal Lands within 3 
miles of Project Vicinity: 

e 

Name Common Name ESA USFS BLM State I 

Athene cunicularia hypugaea Western Burrowing Owl sc s I 

Bat Colony 

Gopherus agassizii (Sonoran Sonoran Desert Tortoise sc WSC 
Population) 
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e 
Arizona's On-line Environmental Review Tool 
Search ID: 20090327008434 
Project Name: Avenida Rio Salado b 
Date: 3/27/2009 5:07: 15 PM 

Please review the entire receipt for project type recommendations 
and/or species or location information and retain a copy for future 
reference. If any of the information you provided did not accurately 
reflect this project, or if project plans change, another review should be 
conducted , as this determination may not be valid . 

Arizona's On-line Environmental Review Tool: 

1. This On-line Environmental Review Tool inquiry has generated 
recommendations regarding the potential impacts of your project on 
Special Status Species (SSS) and other wildlife of Arizona. SSS 
include all U.S. Fish and Wildlife Service federally listed , U.S. Bureau 
of Land Management sensitive, U.S. Forest Service sensitive, and 
Arizona Game and Fish Department (Department) recognized species 
of concern . 
2. These recommendations have been made by the Department, under 
authority of Arizona Revised Statutes Title 5 (Amusements and 
Sports), 17 (Game and Fish), and 28 (Transportation) . These 
recommendations are preliminary in scope, designed to provide early 
considerations for all species of wildlife , pertinent to the project type 
you entered . 
3. This receipt, generated by the automated On-line Environmental 
Review Tool does not constitute an official project review by 
Department biologists and planners. Further coordination may be 
necessary as appropriate under the National Environmental Policy Act 
(NEPA) and/or the Endangered Species Act (ESA). 

The U.S . Fish and Wildlife Service (USFWS) has regulatory authority 
over all federally listed species under the ESA. Contact USFWS 
Ecological Services Offices: http://arizonaes.fws .gov/. 

Phoenix Main Office 
2321 W . Royal Palm Road, Suite 103 
Phoenix, AZ 85021 
Phone 602-242-0210 
Fax 602-242-2513 

• 
Tucson Sub-Office 
201 North Bonita , Suite 141 
Tucson , AZ 85745 
Phone 520-670-6144 
Fax 520-670-6154 

Flagstaff Sub-Office 
323 N. Leroux Street, Suite 101 
Flagstaff, AZ 86001 
Phone 928-226-0614 
Fax 928-226-1099 

Disclaimer: 

e 

1. This is a preliminary environmental screening tool. It is not a 
substitute for the potential knowledge gained by having a biologist 
conduct a field survey of the project area. 
2. The Department's Heritage Data Management System (HDMS) data 
is not intended to include potential distribution of special status 
species. Arizona is large and diverse with plants, animals, and 
environmental conditions that are ever changing . Consequently, many 
areas may contain species that biologists do not know about or 
species previously noted in a particular area may no longer occur 
there. 
3. Not all of Arizona has been surveyed for special status species, and 
surveys that have been conducted have varied greatly in scope and 
intensity. Such surveys may reveal previously undocumented 
population of species of special concern. 
4. HDMS data contains information about species occurrences that 
have actually been reported to the Department. 

Arizona Game and Fish Department Mission 

To conserve, enhance, and restore Arizona's diverse wildlife 
resources and habitats through aggressive protection and 
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e 
Arizona's On-line Environmental Review Tool 
Search ID: 20090327008434 
Project Name: Avenida Rio Salado b 
Date: 3/27/2009 5:07: 15 PM 

management programs, and to provide wildlife resources and 
safe watercraft and off-highway vehicle recreation for the 
enjoyment, appreciation, and use by present and future 
generations. 

Project Category: Transportation & 
Infrastructure, Road construction 
(including staging areas),Road 
widening (shoulders or additional or 
new lanes) 
Project Type Recommendations: 

All degraded and disturbed lands should be restored to their natural 
state. Vegetation restoration projects (including treatments of invasive 
or exotic species) should have a completed site-evaluation plan 
(identifying environmental conditions necessary to re-establish native 
vegetation), a revegetation plan (species, density, method of 
establishment), a short and long-term monitoring plan, including 
adaptive management guidelines to address needs for replacement 
vegetation . 

Based on the project type entered; coordination with State Historic 
Preservation Office may be required 
http://www.pr.state .az.us/partnerships/shpo/shpo.html#anchor561695 

Based on the project type entered; coordination with U.S. Army Corps 
of Engineers may be required 
(http://www.spl .usace.army.mil/regulatory/phonedir.html) 

During planning and construction , minimize potential introduction or 

e • 
spread of exotic invasive species . Invasive species can be plants, 
animals (exotic snails) , and other organisms (e .g. microbes), which 
may cause alteration to ecological functions or compete with or prey 
upon native species and can cause social impacts (e.g . livestock 
forage reduction , increase wildfire risk). The terms noxious weed or 
invasive plants are often used interchangeably. Precautions should be 
taken to wash all equipment utilized in the project activities before and 
after project activities to reduce the spread of invasive species. Arizona 
has noxious weed regulations (Arizona Revised Statutes, Rules 
R3-4-244 and R3-4-245) . See Arizona Department of Agriculture 
website for restricted plants 
http://www.azda .gov/PSD/quarantine5.htm. Additionally, the U.S. 
Department of Agriculture has information regarding pest and invasive 
plant control methods including: pesticide, herbicide, biological control 
agents , and mechanical control: 
http://www .usda .gov/wps/portal/usdahome. The Department regulates 
the importation , purchasing, and transportation of wildlife and fish 
(Restricted Live Wildlife) , please refer to the hunting regulations for 
further information http:! /www .azgfd .gov/h _f/hunting_rules.shtml . 

During the planning stages of your project, please consider the local or 
regional needs of wildlife in regards to movement, connectivity, and 
access to habitat needs. Loss of this permeability prevents wildlife from 
accessing resources, finding mates, reduces gene flow, prevents 
wildlife from re-colonizing areas where local extirpations may have 
occurred , and ultimately prevents wildlife from contributing to 
ecosystem functions , such as pollination , seed dispersal, control of 
prey numbers, and resistance to invasive species. In many cases , 
streams and washes provide natural movement corridors for wildlife 
and should be maintained in their natural state. Uplands also support a 
large diversity of species, and should be contained within important 
wildlife movement corridors. In addition , maintaining biodiversity and 
ecosystem functions can be facilitated through improving designs of 
structures, fences, roadways , and culverts to promote passage for a 
variety of wildlife. 
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• Arizona's On-line Environmental Review Tool 
Search ID: 20090327008434 
Project Name: Avenida Rio Salado b 
Date: 3/27/2009 5:07:15 PM 

Hydrological considerations: design culverts to minimize impacts to 
channel geometry, or design channel geometry (low flow, overbank, 
floodplains) and substrates to carry expected discharge using local 
drainages of appropriate size as templates. Aquatic wildlife 
considerations: reduce/minimize barriers to migration of amphibians or 
fish (e .g . eliminate falls) . Terrestrial wildlife: washes and stream 
corridors often provide important corridors for movement. Overall 
culvert width , height, and length should be optimized for movement of 
the greatest number and diversity of species expected to utilize the 
passage. Culvert designs should consider moisture, light, and noise, 
while providing clear views at both ends to maximize utilization. For 
many species, fencing is an important design feature that can be 
utilized with culverts to funnel wildlife into these areas and minimize 
the potential for roadway collisions . Guidelines for culvert designs to 
facilitate wildlife passage can be found at 
http://www .azgfd .gov/hgis/guidelines .aspx. 

Recommendations will be dependant upon goals of the fence project 
and the wildlife species expected to be impacted by the project. 
General guidelines for ensuring wildlife-friendly fences include: 
barbless wire on the top and bottom with the maximum fence height 
42", minimum height for bottom 16". Modifications to this design may 
be considered for fencing anticipated to be routinely encountered by 
elk, bighorn sheep or pronghorn (e.g ., Pronghorn fencing would require 
18" minimum height on the bottom). Please refer to the Department's 
Fencing Guidelines located at 
http://www .azgfd .gov/hgis/guidelines .aspx. 

The Department recommends that wildlife surveys are conducted to 
determine if noise-sensitive species occur within the project area . 
Avoidance or minimization measures could include conducting project 
activities outside of breeding seasons. 

The Department requests further coordination to provide 
project/species specific recommendations, please contact Project 
Evaluation Program directly. 

• • 
Project Location and/or Species recommendations: 

HDMS records indicate that western burrowing owls have been 
documented within the vicinity of your project area (refer to the species 
list on page 1 of the receipt) . Please review the relocation procedures 
recommended for burrowing owls found on the Environmental Review 
Home Page. 

http://mirror-pole.com/burr_owl/bur_owl1 .htm 

Recommendations Disclaimer: 

1. Potential impacts to fish and wildlife resources may be minimized or 
avoided by the recommendations generated from information 
submitted for your proposed project. 
2. These recommendations are proposed actions or guidelines to be 
considered during preliminary project development. 
3. Additional site specific recommendations may be proposed during 
further NEPAIESA analysis or through coordination with affected 
agencies. 
4. Making this information directly available does not substitute for the 
Department's review of project proposals, and should not decrease our 
opportunity to review and evaluate additional project information and/or 
new project proposals. 
5. The Department is interested in the conservation of all fish and 
wildlife resources , including those Special Status Species listed on this 
receipt, and those that may have not been documented within the 
project vicinity as well as other game and nongame wildlife . 
6. Further coordination requires the submittal of this initialed and 
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Date: 3/27/2009 5:07:15 PM 

signed Environmental Review Receipt with a cover letter and 
project plans or documentation that includes project narrative, 
acreage to be impacted, how construction or project activity(s) 
are to be accomplished, and project locality information 
(including site map). 
7. Upon receiving information by AZGFD, please allow 30 days for 
completion of project reviews. Mail requests to: 

Project Evaluation Program, Habitat Branch 
Arizona Game and Fish Department 
5000 West Carefree Highway 
Phoenix, Arizona 85086-5000 
Phone Number: (623) 236-7600 
Fax Number: (623) 236-7366 

Terms of Use 

By using this site, you acknowledge that you have read and 
understand the terms of use. Department staff may revise these terms 
periodically. If you continue to use our website after we post changes 
to these terms, it will mean that you accept such changes . If at any 
time you do not wish to accept the Terms, you may choose not to use 
the website. 

1. This Environmental Review and project planning website was 
developed and intended for the purpose of screening projects for 
potential impacts on resources of special concern . By indicating your 
agreement to the terms of use for this website , you warrant that you 
will not use this website for any other purpose. 
2. Unauthorized attempts to upload information or change information 
on this website are strictly prohibited and may be punishable under the 
Computer Fraud and Abuse Act of 1986 and/or the National 
Information Infrastructure Protection Act . 
3. The Department reserves the right at any time, without notice, to 
enhance, modify, alter, or suspend the website and to terminate or 
restrict your access to the website . 

• • 
4. This Environmental Review is based on the project study area that 
was entered . The review must be redone if the project study area, 
location, or the type of project changes. If additional information 
becomes available, this review may need to be reconsidered . 
5. A signed and initialed copy of the Environmental Review Receipt 
indicates that the entire receipt has been read by the signer of the 
Environmental Review Receipt. 

Security: 

The Environmental Review and project planning web application 
operates on a complex State computer system. This system is 
monitored to ensure proper operation, to verify the functioning of 
applicable security features , and for other like purposes. Anyone using 
this system expressly consents to such monitoring and is advised that 
if such monitoring reveals possible evidence of criminal activity, system 
personnel may provide the evidence of such monitoring to law 
enforcement officials. Unauthorized attempts to upload or change 
information; to defeat or circumvent security measures; or to utilize this 
system for other than its intended purposes are prohibited . 

This website maintains a record of each environmental review search 
result as well as all contact information. This information is maintained 
for internal tracking purposes. Information collected in this application 
will not be shared outside of the purposes of the Department. 

If the Environmental Review Receipt and supporting material are not 
mailed to the Department or other appropriate agencies within six (6) 
months of the Project Review Receipt date, the receipt is considered to 
be null and void , and a new review must be initiated . 

Print this Environmental Review Receipt using your Internet browser's 
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e 
Arizona's On-line Environmental Review Tool 
Search ID: 20090327008434 
Project Name: A venida Rio Salado b 
Date: 3/27/2009 5:07:15 PM 

print function and keep it for your records . Signature of this receipt 
indicates the signer has read and understands the information 
provided. 

Signature: _______________ _ 

Date: ____________________________ __ 

Proposed Date of Implementation: _________ _ 

Please provide point of contact information regarding this 
Environmental Review. 

Application or organization responsible for project implementation 

Agency/organization : __________ _ 

Contact Name: ___________ _ 

Address: _______________ _ 

City, State, Zip: ___________ __ 

Phone: _________ _ 

E-mail: ______________________ __ 

e 

Person Conducting Search (if not applicant) 

Agency/organization: __________ _ 

Contact Name: ___________ _ 

Address: _______________ _ 

City, State, Zip: _______ _ 

Phone: _________ __ 

E-mail : ____________ _ 
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October 23, 2007 

Mr. Tim Hughes 
Wildlife Biologist 
BLM - Hassayampa Field Office 
21605 N. 7th Avenue 
Phoenix, AZ 85027-2929 

• City of Phoenix 
STREET TRANSPORTATION DEPARTMENT 

DESIGN AND CONSTRUCTION MANAGEMENT DIVISION 

Re: Agency Scoping Letter and Meeting Invitation 
Project Name: Avenida Rio Salado/Broadway Road 
City of Phoenix Project No.: ST85100259 
Federal ID No.: HPS-PHX-0(055)A 
ADOT Project No.: 0000 MA PHX SS606 OlC 

Dear Mr. Hughes: 

With the current and predicted population growth in the southwest portion of the Phoenix metropolitan 
area, the City of Phoenix (City) has identified the need for more transportation options for local and 
regional traffic. As a result, the City, in cooperation with the Feden:il Highway Administration (FHWA) 
and the Arizona Department of Transportation (ADOT), has initiated a study to evaluate the potential 
environmental impacts from designing and constructing the proposed A venida Rio Salado/Broadway 
Road (ARS) widening project in Phoenix, Arizona. The current study limits are from approximately 59th 
Avenue on the west to 7th Street on the east along existing Broadway Road; this)nclude~ a new~s_sing 
of the Salt River. The project mainly consists of providing a continuous 5- to 6-laneroadway withirl"'ttlese · 
limits. The study would also consider connecting to the proposed ADOT State Route 202L (South 
Mountain Freeway) and State Route 801 projects. See the attached project area maps and the project 
newsletter (Issue No. 1) for more detailed information on the study area. 

This explosive population growth in southwest Phoenix has put a strain on the existing arterial street 
network by increasing traffic congestion and delays. The need to improve traffic capacity within the 
project area is anticipated to continue over the next two decades as the area is fully developed. In 
recognition of the need for additional traffic capacity for travel between the southwest portion of Phoenix 
and downtown Phoenix, governmental officials rallied together to develop an area-specific transportation 
plan to improve the circulation for this project study area. Subsequently, the ARS project was included in 
the Maricopa Association of Governments Regional Transportation Plan (Prop. 400) approved by the 
Maricopa County voters in November 2004. Without the additional capacity that would be provided by 
this project, the east-west arterial streets parallel to Broadway Road, such as Southern Avenue, Baseline 
Road, Buckeye Road, and Lower Buckeye Road, would become severely congested during peak traffic 
hours. 

Properties adjacent to the ARS study area consist of mainly commercial and residential developments; 
some undeveloped parcels are also present. New right-of-way and/or temporary construction easements e may be necessary for this project; however, it is undetermined at this time. Currently, the study ·is 
anticipated to be completed by the fall of 2009. 

1034 East Madison Street, Phoenix, Arizona 85034 602-495-2050 Fax: 602-495-3670 

Recycled Paper 



• 
Mr. Tim Hughes 
October 23, 2007 
0000 MA PHX SS606 OIC 
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This letter serves as our agency's invitation to discuss this project. If you or others in your organization 
have any specific concerns, comments, or recommendations pertaining to this ·proposed project, please let 
us know. If your agency would like to have continued involvement in this proposed project, please 
expressly state such, along with a description of your specific concerns, in your response. If your response 
does not include a request for continued involvement and a statement of your concerns, the City will not 
.send additional information and the coordination process will be complete with your agency based upon 
responses received. 

As part of this study, you are invited to attend an agency scoping meeting to be conducted for this 
project. This meeting is scheduled for November 8, 2007 from 10:00 a.m. to 11:30 a.m. at AZTEC 
Engineering located at 4561 East McDowell Road, Phoenix, AZ . 85008, telephone number 
602.454.0402. A public scoping meeting has also been scheduled for November 15, 2007 (see newsletter 
for more details). 

Please provide your comments or concerns by November 30, 2007 to: Mr. Karim Dada, AZTEC 
Engineering, 4561 E. McDowell Road, Phoenix, AZ 85008; 602.458.9265, direct line; 602.454.0403, fax; 
kdada@aztec.us, email 

Thank you for your time and assistance. 

e Sincerely, 

• 

Syd Anderson 
City of Phoenix 

Enclosures: Figure 1 - County Location Map 
Figure 2 -Project Vicinity Map 
Project Newsletter.:- Issue No. 1 

Copy: 

City of Phoenix 
• Belinda Cummings, Design Construction Management 
• Ray Dovalina/ Angie Brooks, Street Transportation 
• Wendy Wonderley, Environmental Programs 
• Ambika Adhikari, Planning · 
• Lionel Lyons, Development Services . 
• Jerome Miller, NeighbQrhood Services 
• Wylie Bearup, Engineering Architectural Services 
• Mark Leonard, Public Works 
• Tammy PerkQ:Is, Water Services 
• Debra Stark, Planning · . 
• Todd Bostwick, Archeologist 
• Barbara Stocklin, Historic Preservation Office 

FHWA AZTEC Engineering 
• ·Bill Vachon • RobLemke 
• Steve Thomas • KarimDada 

ADOT 
• Raegan Ball 
• Meagan Bloomer 
• John Dickson 
• Mary Frye 



• October 23, 2007 

Ms. Carol Lynn Erwin 
Area Manager 
Bureau of Reclamation 
P.O. Box 81169 
Phoenix, AZ 85069-1169 

• City of Phoenix 
STREET TRANSPORTATION DEPARTMENT 

DESIGN AND CONSTRUCTION MANAGEMENT DIVISION 

Re: Agency Scoping Letter and Meeting Invitation 
Project Name: A venida Rio Salado/Broadway Road 
City of Phoenix Project No.: ST85100259 
Federal ID No.: HPS-PHX•0(055)A 
ADOT Project No.: 0000 MA PHX SS606 01 C 

Dear Ms. Erwin: 

With the current and predicted population growth in the southwest portion of the Phoenix metropolitan 
area, the City of Phoenix (City) has identified the need for more transportation options for local and 
regional traffic. As a result, the City, in cooperation with the Federal Highway Administration (FHWA) 
and the Arizona Department of Transportation (ADOT), has initiated a study to evaluate the potential 
environmental impacts from designing and constructing the proposed A venida Rio Salado/Broadway 
Road (ARS) widening project in Phoenix, Arizona. The current study limits are from approximately 59th 
A venue on the west to 7th Street on the east along existing Broadway Road; this inclu__des a new crossing 
of the Salt River. The project mainly consists of providing a continuous 5- to ():Jiine roadway withih:'these· 
limits. The study would also consider connecting to the proposed ADOT State Route 202L (South 
Mountain Freeway) and State Route 801 projects. See the attached project area maps and the project 
newsletter (Issue No. I) for more detailed information on the study area. 

This explosive population growth in southwest Phoenix has put a strain on the existing arterial street 
network by increasing traffic congestion and delays. The need to improve traffic capacity within the 
project area is anticipated to continue over the next two decades as the area is fully developed. In 
recognition of the need for additional traffic capacity for travel between the southwest portion of Phoenix 
and downtown Phoenix, governmental officials rallied together to develop an area-specific transportation 
plan to improve the circulation for this project study area Subsequently, the ARS project was included in 
the Maricopa Association of Governments Regional Transportation Plan (Prop. 400) approved by the 
Maricopa County voters in November 2004. Without the additional capacity that would be provided by 
this project, the east-west arterial streets parallel to Broadway Road, such as Southern Avenue, Baseline 
Road, Buckeye Road, and Lower Buckeye Road, would become severely congested during peak traffic 
hours. 

Properties adjacent to the ARS study area consist of mainly commercial and residential developments; 

• 

some undeveloped parcels are also present. New right-of-way and/or temporary construction easements 
may be necessary for this project; however, it is undetermined at this time. Currently, the study is 
anticipated to be completed by the fall of2009. 

1034 East Madison Street, Phoenix, Arizona 85034 602-495-2050 Fax: 602-495-3670 
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Ms. Carol Lynn Erwin 
October 23, 2007 
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This letter serves as our agency's invitation to discuss this project. If you or others in your organization 
have any specific concerns, comments, or recommendations pertaining to this proposed project, please let 
us know. If your agency would like to have continued involvement in this proposed project, please 
expressly state such, along with a description of your specific concerns, in your response. If your response 
does not include a request for continued involvement and a statement of your concerns, the City will not 
send additional information and the coordination process will be complete with your agency based upon 
responses received. 

As part of this study, you are invited to attend an .agency scoping meeting to be conducted for this 
project. This meeting is scheduled for November 8, 2007 from 10:00 a.m. to 11:30 a.m. at AZTEC 
Engineering located at 4561 East McDowell Road, Phoenix, AZ 85008, telephone n~mber 
602.454.0402. A public scoping meeting has also been scheduled for November 15, 2007 (see newsletter 
for more details). 

Please provide your comments or concerns by November 30, 2007 to: Mr. Karim Dada, AZTEC 
Engineering, 456.1 E. McDowell Road, Phoenix, AZ 85008; 602.458.9265, direct line; 602.454.0403, fax; 
kdada@aztec.us, email 

Thank you for your time and assistance. . . 

• Sincerely, . 

,~~---? 
City of Phoenix 

Enclosures: Figure 1 - County Location Map 
Figure 2 -Project Vicinity Map 
Project Newsletter- I~sue No. 1 

C<;>py: · 

City of Phoenix 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• •· 

Belinda Cummings, Design Construction Management 
Ray Dovalina/ Angie Brooks, Street Transportation 
Wendy Wonderley, Environmental Programs 
Ambika Adhikari, Planning . 
Lionel Lyons, Development Services 
Jerome Miller, Neighborhood Services 
Wylie Bearup, Engineering Architectural Services 
Mark Leonard, Public Works 
Tammy Perkins, Water Services 
Debra Stark, Planning 
Todd Bostwick, Archeologist 
Barbara Stocklin, Historic Preservation Office 

FHWA AZTEC Engineering 
• Bill Vachon • RobLemke 
• Steve ThomaS • Kar~Dada 

ADOT 
• Raegan Ball 
• Meagan Bloomer 
• John Dickson 
• MaryFrye 
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October 23,2007 

Mr. Steve Spangle 
Field Supervisor 
U.S. Fish & Wildlife Service 

• City of Phoenix 
STREET TRANSPORTATION DEPARTMENT 

DESIGN AND CONSTRUCTION MANAGEMENT DIVISION 

2321 W. Royal Palm Road, Suite 103 
Phoenix, AZ 85021 

Re: Agency Scoping Letter and Meeting Invitation 
Project Name: A venida Rio Salado/Broadway Road 
City of Phoenix Project No.: ST85100259 
Federal ID No.: HPS-PHX-0(055)A 
ADOT Project No.: 0000 MA PHX SS606 01 C 

Dear Mr. Sparigle: 

With the current and predicted population growth in the southwest portion of the Phoenix metropolitan area, the 
City of Phoenix (City) has identified the need for more transportation options for local and regional traffic. As a 
result, the City, in cooperation with the Federal Highway Administration (FHW A) and the Arizona Department of 
Transportation (ADOT), has initiated a study to evaluate the potential enviromnental impacts from designing and 
constructing the proposed Avenida Rio Salado/Broadway Road (ARS) widening project in Phoenix, Maricopa 
County, Arizona. The current study limits are from approximately 59th Avenue on the west to 7th Street on th~ east 
along existing Broadway Road; this includes a new crossing of the Salt River. The cadastral location for this 
project is Township I North, Range 2 East, portions of Sections 18-30; and Range 3 East, portions of Sections 19, 
20, 21, 28, 29, and 30. The project mainly consists of providing a continuous 5- to 6-lane roadway within these 
limits. The study would also consider connecting to the proposed ADOT State Route 202L (South Mpuntain 
Freeway) and State Route 801 projects. See the attached project area maps and the project newsletter (Issue No. 1) 
for more detailed information on the study area. 

This explosive population growth in southwest Phoenix has put a strain on the existing arterial street network by 
increasing traffic congestion and delays. The need to improve traffic capacity within the project area is anticipated 
to continue over the next two decades as the area is fully developed. In recognition of the need for additional traffic 
capacity for travel between the southwest portion·ofPhoenix and downtown Phoenix, governmental officials rallied · 
together to develop an area-speCific transportation plan to improve the circulation for this project study area. 
Subsequently, the ARS project was included in the Maricopa Association of Governments Regional Transportation 
Plan (Prop. 400) approved by the Maricopa County voters in November 2004. Without the additional capacity that 
would be provided by this project, the east-west arterial streets parallel to Broadway · Road, such as Southern 
A venue, Baseline Road, Buckeye Road, and Lower Buckeye Road, would become severely congested during peak 
traffic hours. 

Properties adjacent to the ARS study area consist of mainly commercial and residential developments; some 
undeveloped parcels are also present: New right-Of-way and/or temporary construction easements may be necessary 
for this project; however, it is undetermined at this time. Currently, the study is anticipated to be completed by the 
fall of 2009 . 

1034 East Madison Street, Phoenix, Arizona 85034 602-495-2050 Fax: 602-495-3670 
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This letter serves as our agency's invitation to discuss this project. If you or others in your organization have any 
specific concerns, comments, or recommendations pertaining to this proposed project, please let us know. 1bis can 
include information on wildlife movement, habitat issues, or seasonal concerns to name a few, If your agency 
would like to have continue~ involvement in this proposed project, please expressJy state such, along with a 
description Of your specific concerns, in your response. If your response does not include a request for continued 
involvement and a statement ofyour concerns, the City will not send additional information and the coordination 
process will be complete with your age;ncy based upon responses received. 

As part of this study, you are invited to attend an agency scoping meeting to be conducted for this project. This 
. meeting is scheduled for November 8, 2007 from 10:00 a.m. to 11:30 a.m. at AZTEC Engineering located at 

4561 East McDowell Road, Phoenix, AZ 85008, telephone number 602:454.0402. A public scoping meeting ha.s 
also been scheduled for November 15, 2007 (see newsletter for more details). 

Please provide your comments or concerns by November 30, 2007 to: Mr. Karim Dada, AZTEC Engineering, 4561 
E. McDowell Road, Phoenix, AZ 85008; 602.45'8.9265, direct line; 602.454.0403, fax; kdada@aztec.us, email 

Thank you for your time and assistance. 

Sincerely, 

e s Anderson 
City .of Phoenix 

•• 

Enclosures: 

Copy: 

Figure 1 - County Location Map 
Figure 2-.: Project Vicinity Map 
Project Newsletter- Issue No. 1 

City of Phoenix ·~· 

• · Belinda Cummiilgs, Design Construction 
Management 

. • ·. Ray Do val ina/ Angie Broolcs, Street Trailsporlation · 
• Wendy Wondedey, Ep:\rironmental Prognirns 
• Ambika Adhikari, Plahning 
• Lionel Lyons, Development Services 
• . · Jerome Miller, Neighborh~ Services . 
• Wylie Bearup, Engineering Architectural Service.s 

. • Mark Leonard, Public Works 
· • Tammy Perkins, Water Services 
• Debra Stark, Planning · 
• Todd Bostwick, Archeologist 
• Barbara Stocklin,.Historic Pi-eser\ration Office 

FHWA · AZTEC Engineering 
• Bill Vachon · • Rob Lenike · .. · . 
• Steve Thomas • Karim Dada 

ADOt 
• Raegan B.all 

· • MeaganBloomer 
• John DickSon 
• MaryFrye 

USFWS 
• Debra Bills 
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Memo AZTEC 
• www.ute<.us TYPSA """"' 

4561 E. McDowell Road 
Phoenix, AZ 85008 
602.454.0402 
602.454.0403 (fax) 

• 

To: Tricia Balluff, City of Phoenix Date: February 20, 2014 

Copy: Wendy Wonderley, City of Phoenix Subject: Biological Evaluation Update 

From: Mike Myers Project: Avenida Rio Salado/Broadway Road 
HPS-PHX-0(055)A 
0000 MA PHX SS606 OlC 

Tricia, 

As you are aware, the City of Phoenix, in conjunction with the Federal Highway Administration (FHWA) 

and the Arizona Department of Transportation (ADOTL are planning to widen and realign Broadway 
Road between 7th Street and 43rd Avenue and construct a new segment of Broadway Road between 
43rd Avenue and 51st Avenue . Th e project would occur within the City of Phoenix and unincorporated 
portions of Maricopa County. The purpose of this memo is to serve as an update to the August 28, 
2009 Biological Evaluation (BE) completed as part of the Environmental Assessment, and the December 
28, 2012 Urban BE form completed specifically for construction of the project between 7th Street and 
51st Avenue. It was determined through these documents that the project will have no affect to any 

species or habitat protected by the federal Endangered Species Act (ESA). 

A review of the most recent US Fish and Wildlife Service (USFWS) Maricopa County species list (list 
date October 30, 2013) identified the following changes since the December 28, 2012 Urban BE form 
was completed: 

• Acuna cactus is now included on the Maricopa County list 

• Yellow-billed cuckoo status changed from candidate for listing to proposed threatened 

No cr itical habitat has been designated or proposed for any species in the project vicinity. The project 
is located outside the distribution for Acuna cactus and no suitable habitat is present within or 
adjacent to the project area for eit her the Acuna cactus or yellow-billed cuckoo. In addition, there have 
been no design changes that would result in impacts not addressed in the August 28, 2009 BE or the 
December 28, 2012 Urban BE. Therefore, the project will still have no affect to any species or habitat 
protected by the federal ESA. 

The Arizona Game and Fish Department (AGFD) online environmental review tool was re-accessed on 
February 17, 2014 (Search ID: 20140217022506) and the attached results do not identify any ESA
protected species as occurring within 3 miles of the project vicinity. 

The AGFD review tool results did identify Western burrowing owl, a bat colony, Sonoran desert 
tortoise, and bald eagle occurrences within 3 miles of the project vicinity. Due to the lack of suitable 

habitat in the project area for bat colonies, Sonoran desert tortoise, and bald eagle, no protection 

measures are necessary for these species. However, as identified in the August 28, 2009 Biological BE 

Bio logica l Evaluation Updat e for Avenida Rio Sa /ado/Broadway Road 
HPS- PH X-O{OSS)A 0000 MA PHX SS606 01C 

February 20, 2014 
Page 1 of 2 
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• 

• 

and the December 28, 2012 Urban BE, suitable habitat for the Western burrowing owl is present in the 

project area; therefore, protection measures will be implemented, including pre-construction surveys 

and avoidance of any owls or owl burrows found until the owls can be relocated by a properly 

permitted wildlife rehabilitator. 

If you have any comments or need any additional information, please contact me at 602.458.9296 or 

mmyers@aztec.us. Thank you. 

Mike Myers 

t~~ 
AZTEC Engineering Group, Inc . 

Biological Eva luation Update for Avenida Rio Salado/Broadway Road 

HPS-PH X-O(OSS}A 0000 MA PH X 55606 OlC 

February 20, 2014 
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Arizona's On-line Environmental Review Tool 
Search ID: 20140217022506 
Project Name: SS606 ARS Feb2014 Update 
Date: 2117/2014 1:08:46 PM 

Project Location 

,' 

Project Name: SS606 ARS Feb2014 Update 
Submitted By: Mike Myers 
On behalf of: CITY 
Project Search 10: 20140217022506 
Date: 2/17/2014 1:08:38 PM 
Project Category: Transportation & lnfrastructure, Road construction 
(including staging areas),RealignmenU new roads 
Project Coordinates (UTM Zone 12-NAD 83): 395621.202, 3696981.671 
meter 
Project Length: 9757.367 meter 
County: MARICOPA 
USGS 7.5 Minute Quadrangle 10: 1299 
Quadrangle Name: PHOENIX 
Project locality is not anticipated to change 

Location Accuracy Disclaimer 
Project locations are assumed to be both precise and 
accurate for the purposes of environmental review. The 
creator/owner of the Project Review Receipt is solely 
responsible for the project location and thus the 
correctness of the Project Review Receipt content. 

• e 
The Department appreciates the opportunity to provide in-depth comments and project review when 
additional information or environmental documentation becomes available. 

Special Status Species Occurrences/Critical Habitat/Tribal Lands within 3 
miles of Project Vicinity: 

Name Common Name FWS USFS BLM 

Athene cunicu laria hypugaea Western Burrowing Owl sc s s 
Bat Colony 

Gopherus morafkai Sono ran Desert Tortoise c· s 
Haliaeetus leucocephalus pop. 3 Bald Eagle - Sonoran Desert SC,BG s s 

Popu lation A 

State 

wsc 
wsc 
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Arizona's On-line Environmental Review Tool 
Search ID: 20140217022506 
Project Name: SS606 ARS Feb2014 Update 
Date: 2/17/2014 1:08:46 PM 

Please review the entire receipt for project type recommendations 
and/or species or location information and retain a copy for future 
reference. If any of the information you provided did not accurately 
reflect this project, or if project plans change, another review should be 
conducted , as this determination may not be valid. 

Arizona's On-line Environmental Review Tool: 

1. This On-line Environmental Review Tool inquiry has generated 
recommendations regarding the potential impacts of your project on 
Special Status Species (SSS) and other wildlife of Arizona . SSS 
include all U.S. Fish and Wildlife Service federally listed, U.S . Bureau 
of Land Management sensitive, U.S. Forest Service sensitive, and 
Arizona Game and Fish Department (Department) recognized species 
of concern . 
2. These recommendations have been made by the Department, under 
authority of Arizona Revised Statutes Title 5 (Amusements and 
Sports), 17 (Game and Fish), and 28 (Transportation). These 
recommendations are preliminary in scope, designed to provide early 
considerations for all species of wildlife, pertinent to the project type 
you entered . 
3. This receipt, generated by the automated On-line Environmental 
Review Tool does not constitute an official project review by 
Department biologists and planners . Further coordination may be 
necessary as appropriate under the National Environmental Policy Act 
(NEPA) and/or the Endangered Species Act (ESA). 

The U.S. Fish and Wildlife Service (USFWS) has regulatory authority 
over all federally listed species under the ESA. Contact USFWS 
Ecological Services Offices: http://arizonaes.fws.gov/. 

Phoenix Main Office 
2321 W . Royal Palm Road , Suite 103 
Phoenix, AZ 85021 
Phone 602-242-0210 
Fax 602-242-2513 

e 

Tucson Sub-Office 
201 North Bonita, Suite 141 
Tucson, AZ 857 45 
Phone 520-670-6144 
Fax 520-670-6154 

Flagstaff Sub-Office 
323 N. Leroux Street, Suite 101 
Flagstaff, AZ 86001 
Phone 928-226-0614 
Fax 928-226-1099 

Disclaimer: 

e 

1. This is a preliminary environmental screening tool. It is not a 
substitute for the potential knowledge gained by having a biologist 
conduct a field survey of the project area . 
2. The Department's Heritage Data Management System (HDMS) data 
is not intended to include potential distribution of special status 
species. Arizona is large and diverse with plants, animals, and 
environmental conditions that are ever changing . Consequently, many 
areas may contain species that biologists do not know about or 
species previously noted in a particular area may no longer occur 
there. 
3. Not all of Arizona has been surveyed for special status species , and 
surveys that have been conducted have varied greatly in scope and 
intensity. Such surveys may reveal previously undocumented 
population of species of special concern . 
4. HDMS data contains information about species occurrences that 
have actually been reported to the Department. 

Arizona Game and Fish Department Mission 

To conserve, enhance, and restore Arizona's diverse wildlife 
resources and habitats through aggressive protection and 
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• Arizona's On-line Environmental Review Tool 
Search ID: 20140217022506 
Project N ame: SS606 ARS Feb2014 Update 
Date: 2/17/2014 1:08:46 PM 

management programs, and to provide wildlife resources and 
safe watercraft and off-highway vehicle recreation for the 
enjoyment, appreciation, and use by present and future 
generations. 

Project Category: Transportation & 
lnfrastructure,Road construction 
(including staging 
areas),Realignment/ new roads 
Project Type Recommendations: 

All degraded and disturbed lands should be restored to their natural 
state. Vegetation restoration projects (including treatments of invasive 
or exotic species) should have a completed site-evaluation plan 
(identifying environmental conditions necessary to re-establish native 
vegetation), a revegetation plan (species, density, method of 
establishment), a short and long-term monitoring plan, including 
adaptive management guidelines to address needs for replacement 
vegetation . 

Based on the project type entered ; coordination with Arizona 
Department of Environmental Quality may be required 
(http ://www.azdeq .gov/). 

Based on the project type entered ; coordination with County Flood 
Control districts may be required . 

Based on the project type entered ; coordination with State Historic 
Preservation Office may be required 
http:/ /azstateparks . com/S H PO/index. html 

• e 

Based on the project type entered; coordination with U.S. Army Corps 
of Engineers may be requi red 
(http://www.spl.usace.army.mil/regulatory/phonedir.html) 

During planning and construction , minimize potential introduction or 
spread of exotic invasive species. Invasive species can be plants , 
animals (exotic snails) , and other organisms (e .g. microbes), which 
may cause alteration to ecological functions or compete with or prey 
upon native species and can cause social impacts (e .g. livestock 
forage reduction, increase wildfire risk) . The terms noxious weed or 
invasive plants are often used interchangeably. Precautions should be 
taken to wash all equipment utilized in the project activities before and 
after project activities to reduce the spread of invasive species. Arizona 
has noxious weed regulations (Arizona Revised Statutes, Rules 
R3-4-244 and R3-4-245). See Arizona Department of Agriculture 
website for restricted plants 
http://www.azda .gov/PSD/quarantine5.htm. Additionally, the U.S. 
Department of Agriculture has information regarding pest and invasive 
plant control methods including: pesticide, herbicide, biological control 
agents , and mechanical control: 
http://www.usda.gov/wps/portal/usdahome. The Department regulates 
the importation, purchasing , and transportation of wildlife and fish 
(Restricted Live Wildlife) , please refer to the hunting regulations for 
further information http://www.azgfd .gov/h_f/hunting_rules.shtml . 

During the planning stages of your project, please consider the local or 
regional needs of wildlife in regards to movement, connectivity, and 
access to habitat needs. Loss of this permeability prevents wildlife from 
accessing resources, finding mates, reduces gene flow, prevents 
wildlife from re-colonizing areas where local extirpations may have 
occurred, and ultimately prevents wildl ife from contributing to 
ecosystem functions , such as pollination , seed dispersal , control of 
prey numbers, and resistance to invasive species. In many cases, 
streams and washes provide natural movement corridors for wildlife 
and should be maintained in their natural state. Uplands also support a 
large diversity of species, and should be contained within important 
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Arizona's On-line Environmental Review Tool 
Search ID: 2014021 7022506 
Project Name: SS606 ARS Feb2014 Update 
Date: 2/17/2014 1:08:46 PM 

wildlife movement corridors. In addition , maintaining biodiversity and 
ecosystem functions can be facilitated through improving designs of 
structures, fences, roadways, and culverts to promote passage for a 
variety of wildlife. 

Hydrological considerations: design culverts to minimize impacts to 
channel geometry, or design channel geometry (low flow, overbank, 
floodplains) and substrates to carry expected discharge using local 
drainages of appropriate size as templates . Aquatic wildlife 
considerations: reduce/minimize barriers to migration of amphibians or 
fish (e.g. eliminate falls). Terrestrial wildlife: washes and stream 
corridors often provide important corridors for movement. Overall 
culvert width , height, and length should be optimized for movement of 
the greatest number and diversity of species expected to utilize the 
passage. Culvert designs should consider moisture, light, and noise, 
while providing clear views at both ends to maximize utilization . For 
many species, fencing is an important design feature that can be 
utilized with culverts to funnel wildlife into these areas and minimize 
the potential for roadway collisions . Guidelines for culvert designs to 
facilitate wildlife passage can be found at 
http://www.azgfd .gov/hgis/guidelines.aspx. 

Minimization and mitigation of impacts to wildlife and fish species due 
to changes in water quality, quantity, chemistry, temperature, and 
alteration to flow regimes (timing, magnitude, duration, and frequency 
of floods) should be evaluated. Minimize impacts to springs, in-stream 
flow, and consider irrigation improvements to decrease water use. If 
dredging is a project component, consider timing of the project in order 
to minimize impacts to spawning fish and other aquatic species 
(including spawning seasons), and to reduce spread of exotic invasive 
species. We recommend early direct coordination with Project 
Evaluation Program for projects that could impact water resources, 
wetlands , streams, springs, and/or riparian habitats . 

Planning: consider impacts of lighting intensity on mammals and birds 
and develop measures or alternatives that can be taken to increase 

e e 

human safety while minimizing potential impacts to wildlife . Conduct 
wildlife surveys to determine species with in project area, and evaluate 
proposed activities based on species biology and natural history to 
determine if artificial lighting may disrupt behavior patterns or habitat 
use. 

Preconstruction- Consider design structures and construction plans 
that minimize impacts to channel geometry (i .e. width/depth ratio, 
sinuosity, allow overflow channels) to avoid alteration of hydrological 
function. Identify whether wildlife species use the structure for roosting 
or nesting during anticipated construction period . Plan the timing of 
construction/maintenance to minimize impacts to wildlife species . In 
addition to the species list generated by the Arizona's On-line 
Environmental Review Tool , the Department recommends that surveys 
be conducted at the bridge and in the vicinity of the bridge to identify 
additional or currently undocumented bat, bird , or aquatic species in 
the project area. To minimize impacts to birds and bats , as well as 
aquatic species, consider conducting maintenance and construction 
activities outside the breeding/maternity season (breeding seasons for 
birds and bats usually occur spring- summer) . Examining the crevices 
for the presence of bats prior to pouring new paving materials. When 
bats are present, the top of the crevices should be sealed to prevent 
material from dripping or falling through the cracks and potentially onto 
bats . If bats are present, maintenance and construction (including 
paving and milling) activities should be conducted during nighttime 
hours, if possible, when the fewest number of bats will be roosting . 
Consider incorporating roosting habitat for bats into bridge designs. 
Minimize impacts to the vegetation community. A revegetation plan 
should be developed to replace impacted communities . Unavoidable 
impacts to vegetation should be mitigated on-site whenever possible . 
During construction : Erosion control structures and drainage features 
should be used to prevent introduction of sediment laden runoff into 
the waterway. Minimize instream construction activity. If culverts are 
planned , mitigate impacts to wildlife and fish movement. Guidelines for 
bridge designs to facilitate wildlife passage can be found at 
http://www.azgfd .gov/hgis/guidelines.aspx. 
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Recommendations will be dependant upon goals of the fence project 
and the wildlife species expected to be impacted by the project. 
General guidelines for ensuring wildlife-friendly fences include: 
barbless wire on the top and bottom with the maximum fence height 
42", minimum height for bottom 16". Modifications to this design may 
be considered for fencing anticipated to be routinely encountered by 
elk, bighorn sheep or pronghorn (e.g., Pronghorn fencing would require 
18" minimum height on the bottom). Please refer to the Department's 
Fencing Guidelines located at 
http://www.azgfd .gov/hgis/guidelines.aspx. 

The Department recommends that wildlife surveys are conducted to 
determine if noise-sensitive species occur within the project area. 
Avoidance or minimization measures could include conducting project 
activities outside of breeding seasons. 

The Department requests further coordination to provide 
project/species specific recommendations , please contact Project 
Evaluation Program directly. 

Trenches should be covered or back-filled as soon as possible. 
Incorporate escape ramps in ditches or fencing along the perimeter to 
deter small mammals and herptefauna (snakes, lizards, tortoise) from 
entering ditches. 

Project Location and/or Species recommendations: 

Heritage Data Management System records indicate that one or more 
listed , proposed, or candidate species or Critical Habitat (Designated 
or Proposed) have been documented in the vicinity of your project 
(refer to page 1 of the receipt) . Please contact: 
Ecological Services Office 
US Fish and Wildlife Service 
2321 W. Royal Palm Rd. 

e 

Phoenix, AZ 85021-4951 
Phone: 602-242-021 0 
Fax: 602-242-2513 

e 

Heritage Data Management System records indicate that western 
burrowing owls have been documented within the vicinity of your 
project area (refer to the species list on page 1 of the receipt). Please 
review the relocation procedures recommended for burrowing owls 
found on the Environmental Review Home Page: 
http://mirror-pole .com/bu rr _owl/bur _owl1 .htm. 

Recommendations Disclaimer: 

1. Potential impacts to fish and wildlife resources may be minimized or 
avoided by the recommendations generated from information 
submitted for your proposed project. 
2. These recommendations are proposed actions or guidelines to be 
considered during preliminary project development. 
3. Additional site specific recommendations may be proposed during 
further NEPAIESA analysis or through coordination with affected 
agencies. 
4. Making this information directly available does not substitute for the 
Department's review of project proposals , and should not decrease our 
opportunity to review and evaluate additional project information and/or 
new project proposals . 
5. The Department is interested in the conservation of all fish and 
wildlife resources, including those Special Status Species listed on this 
receipt, and those that may have not been documented within the 
project vicinity as well as other game and nongame wildlife . 
6. Further coordination requires the submittal of this initialed and 
signed Environmental Review Receipt with a cover letter and 
project plans or documentation that includes project narrative, 
acreage to be impacted, how construction or project activity(s) 
are to be accomplished, and project locality information 
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(including site map). 
7. Upon receiving information by AZGFD, please allow 30 days for 
completion of project reviews. Mail requests to: 

Project Evaluation Program, Habitat Branch 
Arizona Game and Fish Department 
5000 West Carefree Highway 
Phoenix, Arizona 85086-5000 
Phone Number: (623) 236-7600 
Fax Number: (623) 236-7366 

Terms of Use 

By using this site, you acknowledge that you have read and 
understand the terms of use. Department staff may revise these terms 
periodically. If you continue to use our website after we post changes 
to these terms, it will mean that you accept such changes. If at any 
time you do not wish to accept the Terms, you may choose not to use 
the website. 

1. This Environmental Review and project planning website was 
developed and intended for the purpose of screening projects for 
potential impacts on resources of special concern . By indicating your 
agreement to the terms of use for this website , you warrant that you 
will not use this website for any other purpose . 
2. Unauthorized attempts to upload information or change information 
on this website are strictly prohibited and may be punishable under the 
Computer Fraud and Abuse Act of 1986 and/or the National 
Information Infrastructure Protection Act . 
3. The Department reserves the right at any time, without notice, to 
enhance, modify, alter, or suspend the website and to terminate or 
restrict your access to the website. 
4. This Environmental Review is based on the project study area that 
was entered. The review must be redone if the project study area, 
location, or the type of project changes. If additional information 
becomes available, this review may need to be reconsidered . 

• -
5. A signed and initialed copy of the Environmental Review Receipt 
indicates that the entire receipt has been read by the signer of the 
Environmental Review Receipt. 

Security: 

The Environmental Review and project planning web application 
operates on a complex State computer system. This system is 
monitored to ensure proper operation , to verify the functioning of 
applicable security features, and for other like purposes. Anyone using 
this system expressly consents to such monitoring and is advised that 
if such monitoring reveals possible evidence of criminal activity, system 
personnel may provide the evidence of such monitoring to law 
enforcement officials . Unauthorized attempts to upload or change 
information; to defeat or circumvent security measures; or to utilize this 
system for other than its intended purposes are prohibited . 

This website maintains a record of each environmental review search 
result as well as all contact information . This information is maintained 
for internal tracking purposes. Information collected in this application 
will not be shared outside of the purposes of the Department. 

If the Environmental Review Receipt and supporting material are not 
mailed to the Department or other appropriate agencies within six (6) 
months of the Project Review Receipt date, the receipt is considered to 
be null and void , and a new review must be initiated . 

Print this Environmental Review Receipt using your Internet browser's 
print function and keep it for your records . Signature of this receipt 
indicates the signer has read and understands the information 
provided . 
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Signature: ________________ _ 

Date: ____________________________ __ 

Proposed Date of Implementation: _________ _ 

Please provide point of contact information regarding this 
Environmental Review. 

e 

Contact Name: ___________ __ 

Address : ______________ _ 

City, State, Zip: _______________ _ 

Application or organization responsible for project implementation Phone: _________ __ 

Agency/organization : _________ __ 
E-mail : -------------

Contact Name: ___________ __ 

Address: _______________ _ 

City, State, Zip: _______________ __ 

Phone: _________ __ 

E-mail: ____________ _ 

Person Conducting Search (if not applicant) 

Agency/organization : __________ _ 
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Arizona Department of Transportation 
Environmental Planning Group 

~OCT Urban Project Biological Evaluation Form • Date: December 28, 2012 Project Name: Avenida Rio Salado/Broadway Road 

• 

TRACS #: 0000 MA PHX SS606 01C Land Ownership: City of Phoenix, Maricopa County 
Department of Transportation, Private 

Project #: HPS-PHX-0(055)A Local Gov ' t: City of Phoenix 
City of Phoenix Project #: ST851 00259 

Location Description: The project is located along Broadway Road between 7t11 Street and 51 st Avenue in south
central Phoenix, Maricopa County, Arizona. The cadastral location description for the project includes 
Township 1 North, Range 2 East, portions of Sections 22-29; and Township 1 North, Range 3 East, portions of 
Sections 19- 21, and 28- 30. (Gila and Salt River Baseline and Meridian). The project would occur within and 
adjacent to the City of Phoenix (COP) and Maricopa County Department of Transportation (MCDOT) right-of
way (ROW) through private lands. 

Project Description: The City of Phoenix proposes to widen and realign Broadway Road between 7th Street and 
43rd Avenue and construct a new segment of Broadway Road between43rd Avenue and 51st Avenue. 
Currently, Broadway Road does not exist between 51st Avenue and 43rd Avenue. Broadway Road has a 
minimum of one travel lane in each direction from 43rd Avenue east to 19th Avenue, and includes a center left
turn lane beginning at 35th A venue. From 19th A venue east to 7th Street, Broadway Road expands to an urban 
arterial roadway with three travel lanes in each direction and a center left-turn lane. The scope of work for the 
project includes the following: 

• Construct a 6-lane arterial roadway with three travel lanes in each direction and a raised center median 
containing breakouts and turn bays between 51 st A venue and 4 3 rd A venue 

• Widen Broadway Road between 43rd A venue and 17th A venue from two lanes to six lanes with three 
travel lanes in each direction and a raised center median containing breakouts and turn bays 

• Broadway Road would be widened symmetrically except between 39th Avenue and 35th Avenue and at 
the 19th A venue intersection, where the roadway will be widened entirely to the north 

• Minor intersection improvements including reconstruction of sub-standard radius returns and installing 
bus bays would occur from 17th A venue to 7th Street 

• At Central A venue, Broadway Road would be widened to the south to eliminate an existing lane 
reduction in the eastbound direction 

• Installing new street lighting and relocating existing street lighting where necessary 
• ModifYing existing storm drain systems and constructing new storm drain systems where necessary 
• Installing new traffic signals or relocating existing signals where necessary 
• Installing new pavement markings and landscaping as needed. 

New ROW and temporary construction easements would be required. Most of the new ROW would be acquired 
between 43'ct and 5 p t Avenues. Construction is expected to occur with conventional equipment; no blasting is 
anticipated to be required. Construction is anticipated to begin in Winter of 2013 and would occur for 
approximately 1 year. The project would be federally funded . 
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Vegetation/Habitat Type: The project is located in the Phoenix metropolitan area within the Lower Colorado 
River Valley subdivision of the Sonoran Desertscrub Biotic Community. Terrain within the project area is 
relatively flat with a slight northwest slope and elevations ranging from 985 to 1,085 feet above mean sea level. 
Developed areas from 7111 Street to 43rd Avenue, are characterized by landscaped gravel surfaces and trees such 
as mesquite (Prosopis sp.) and palo verde (Parkinsonia sp.) . Vacant lots in the same reach consist of bare 
ground interspersed with patches weedy atmuals, forbs , and grasses such as Russian thistle (Salsola sp.), 
cheeseweed (Malva parviflora), and bermuda grass (Cynodon spp.). The project area west of 43rd Avenue 
consists of a gravel mining operation in the Salt River floodplain that is highly disturbed and generally lacking 
vegetation. Sparse patches of weedy annuals containing species such as Russian thistle, cheeseweed, and 
London Rocket (Sisymbrium irio) , and occasional shrubs such as burro brush (Hymenoclea sa/sola) , and 
snakeweed (Gutierezzia sarothrae) are scattered throughout this portion of the project area. 

· ect Evaluation Checklist 

TRACS# :OOOO MA PHX SS606 OlC 

Prepared By: 12/28/2012 

Reviewed By: 12/28/2012 

Based on the findings above a detailed evaluation and further consultation are not required . 

• Attachments: Additional notes or analysis, On-line tool printout, maps and project photographs 
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• 

Additional Notes, Analysis or Mitigation Measures: (include brief discussion of any potential impacts to 
nesting migratory birds) 

Vegetation removal may be required; however due to the disturbed nature of the project limits , removal 
would be minimal and would be limited to landscaped plants, small disturbance species, and weedy 
annuals. 

As previously mentioned, a Biological Evaluation (BE) was completed for this project on August 28, 2009. 
Since 2009, the bald eagle and Califomia brown pelican have been delisted, and the Sonoran desert tortoise 
(Gopherus agassizii), Sprague's pipit (Anthus spragueii) and Tucson shovel-nosed snake (Chionactis 
occipitalis klauber) have been added as candidates for listing under the Endangered Species Act. Suitable 
habitat for Sonoran desert tortoise, Sprague's pipit and Tucson shovel-nosed snakes is not present within or 
adjacent to the project area. All areas impacted by project activities are located within the 2009 study area 
and would cause no new affects from those evaluated in the 2009 BE. Therefore, the current project 
activities would have no new impacts or effects to listed species from those evaluated in 2009. 

The BE also discusses the presence of suitable foraging and nesting habitat for the Western burrowing owl 
within the project area. There still is a potential for take to occur and in order to avoid or minimize this 
potential, the following measures should be adhered to: 

• Pre-construction surveys for the Westem bunowing owl shall be conducted in all suitable habitat 
that would be disturbed in accordance with Arizona Game and Fish Department 's Burrowing Owl 
Clearance Guidance for Landowners or currently accepted protocol. 

• If any burrowing owls are located during pre-construction surveys or construction, a biologist 
holding a permit from the US Fish and Wildlife Service to relocate bunowing owls shall be 
contacted to relocate those burrowing owls from the project area, as appropriate. 

• If burrowing owls or active burrows are identified during the pre-construction surveys or during 
construction, no construction activities shall take place within 100 feet of any active burrow until the 
owls are relocated. 

The attached updated AGFD online environmental review tool was accessed on December 13, 2012 and 
identified the Westem burrowing owl (Athene cunicularia hypugaea), a bat colony, the black-bellied 
whistling-duck (Dendrocygna autumnalis), Sonoran desert tortoise (Gopherus agassizii), the Sonoran and 
wintering populations of bald eagles (Haliaeetus leucocephalus) and the least bittem (Ixobrychus exilis) as 
occurring within 3 miles of the project vicinity (Search ID: 20121213019218). The current review differs 
from the previous 2009 AGFD online environmental review tool by including the Sonoran and wintering 
populations of bald eagles and the least bittem. As previously discussed in the 2009 BE, marginal 
opportunistic foraging habitat for bald eagles and the least bittern is located along the Salt River between 51 st 
and 591

h A venues. The current project limits do not extend past 51 st A venue, therefore no suitable habitat is 
located within the · ect limits and no · to bald ea s or least bittems are ""''""'' .... " 
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e 
Arizona's On-line Environmental Review Tool 
Search ID: 201212 13019218 
Project Name: SS606, ARS Broadway Road 
Date: 12/13/2012 11:38:37 AM 

Proiect Location 

Project Name: SS606, ARS Broadway Road 
Submitted By: Mike Myers 
On behalf of: ADOT 
Project Search ID: 2012121301921 8 
Date: 12/13/2012 11 :38:31 AM 
Project Category: Transportation & lnfrastructure,Road construction 
(including staging areas),RealignmenU new roads 
Project Coordinates (UTM Zone 12-NAD 83): 394747.929, 3697017.013 
meter 
Project Length: 12955.663 meter 
County: MARICOPA 
USGS 7.5 Minute Quadrangle ID: 1299 
Quadrangle Name: PHOENIX 
Project locality is not anticipated to change 

Location Accuracy Disclaimer 
Project locations are assumed to be both precise and 
accurate for the purposes of environmental review. The 
creator/owner of the Project Review Receipt is solely 
responsible for the project location and thus the 
correctness of the Project Review Receipt content. 

e 
The Department appreciates the opportunity to provide in-depth comments and project review when 
additional information or environmental documentation becomes available. 

Special Status Species Occurrences/Critical HabitatlTribal Lands within 3 
miles of Project Vicinity: 

e 

Name Common Name FWS USFS BLM State 

Athene cunicularia hypugaea Western Burrowing Owl sc s s 
Bat Colony 

Dendrocygna autumnal is Black-bellied Whistling-Duck WSC 

Gila River Indian Reservation Gila River Indian Reservation 

Gopherus agassizii (Sonoran Sonoran Desert Tortoise c s WSC 
Population) 

Hal iaeetus leucocephalus (wintering Bald Eagle - Winter Population SC, BG s s WSC 
pop.) A 

Haliaeetus leucocephalus pop. 3 Bald Eagle - Sonoran Desert SC,BG s s wsc 
Population A 

lxobrychus exilis Least Bittern wsc 
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Date: 12/13/20 12 11:38:37 AM 

Please review the entire receipt for project type recommendations 
and/or species or location information and retain a copy for future 
reference. If any of the information you provided did not accurately 
reflect this project, or if project plans change, another review should be 
conducted, as this determination may not be valid . 

Arizona's On-line Environmental Review Tool: 

1. This On-line Environmental Review Tool inquiry has generated 
recommendations regarding the potential impacts of your project on 
Special Status Species (SSS) and other wildlife of Arizona . SSS 
include all U.S. Fish and Wildlife Service federally listed , U.S. Bureau 
of Land Management sensitive, U.S. Forest Service sensitive, and 
Arizona Game and Fish Department (Department) recognized species 
of concern . 
2. These recommendations have been made by the Department, under 
authority of Arizona Revised Statutes Title 5 (Amusements and 
Sports) , 17 (Game and Fish), and 28 (Transportation). These 
recommendations are preliminary in scope, designed to provide early 
considerations for all species of wildlife , pertinent to the project type 
you entered . 
3. This receipt, generated by the automated On-line Environmental 
Review Tool does not constitute an official project review by 
Department biologists and planners . Further coordination may be 
necessary as appropriate under the National Environmental Policy Act 
(NEPA) and/or the Endangered Species Act (ESA). 

The U.S . Fish and Wildlife Service (USFWS) has regulatory authority 
over all federally listed species under the ESA. Contact USFWS 
Ecological Services Offices: http://arizonaes.fws .gov/. 

Phoenix Main Office 
2321 W . Royal Palm Road, Suite 103 
Phoenix, AZ 85021 
Phone 602-242-0210 
Fax 602-242-2513 

• 
Tucson Sub-Office 
201 North Bonita , Suite 141 
Tucson , AZ 85745 
Phone 520-670-6144 
Fax 520-670-6154 

Flagstaff Sub-Office 
323 N. Leroux Street, Suite 101 
Flagstaff, AZ 86001 
Phone 928-226-0614 
Fax 928-226-1099 

Disclaimer: 

e 

1. This is a preliminary environmental screening tool. It is not a 
substitute for the potential knowledge gained by having a biologist 
conduct a field survey of the project area . 
2. The Department's Heritage Data Management System (HDMS) data 
is not intended to include potential distribution of special status 
species. Arizona is large and diverse with plants , animals, and 
environmental conditions that are ever changing . Consequently, many 
areas may contain species that biologists do not know about or 
species previously noted in a particular area may no longer occur 
there . 
3. Not all of Arizona has been surveyed for special status species, and 
surveys that have been conducted have varied greatly in scope and 
intensity. Such surveys may reveal previously undocumented 
population of species of special concern . 
4. HDMS data contains information about species occurrences that 
have actually been reported to the Department. 

Arizona Game and Fish Department Mission 

To conserve, enhance, and restore Arizona 's diverse wildlife 
resources and habitats through aggressive protection and 
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Arizona's On-line Environmental Review Tool 
Search ID: 2012121301 921 8 
Project Name: SS606, ARS Broadway Road 
Date: 1211 3/2012 11:38:37 AM 

management programs, and to provide wildlife resources and 
safe watercraft and off-highway vehicle recreation for the 
enjoyment, appreciation, and use by present and future 
generations. 

Project Category: Transportation & 
lnfrastructure,Road construction 
(including staging 
areas),Realignment/ new roads 
Project Type Recommendations: 

All degraded and disturbed lands should be restored to their natural 
state. Vegetation restoration projects (including treatments of invasive 
or exotic species) should have a completed site-evaluation plan 
(identifying environmental conditions necessary to re-establish native 
vegetation), a revegetation plan (species, density, method of 
establishment), a short and long-term monitoring plan, including 
adaptive management guidelines to address needs for replacement 
vegetation . 

Based on the project type entered ; coordination with Arizona 
Department of Environmental Quality may be required 
(http ://www.azdeq.gov/). 

Based on the project type entered; coordination with County Flood 
Control districts may be required . 

Based on the project type entered; coordination with State Historic 
Preservation Office may be required 
http://azstateparks.com/SHPO/index.html 

e • 
Based on the project type entered ; coordination with U.S. Army Corps 
of Engineers may be required 
(http://www.spl.usace .army.mil/regulatory/phonedir.html) 

During planning and construction , minimize potential introduction or 
spread of exotic invasive species. Invasive species can be plants, 
animals (exotic snails), and other organisms (e .g. microbes), which 
may cause alteration to ecological functions or compete with or prey 
upon native species and can cause social impacts (e .g. livestock 
forage reduction , increase wildfire risk). The terms noxious weed or 
invasive plants are often used interchangeably. Precautions should be 
taken to wash all equipment utilized in the project activities before and 
after project activities to reduce the spread of invasive species. Arizona 
has noxious weed regulations (Arizona Revised Statutes, Rules 
R3-4-244 and R3-4-245). See Arizona Department of Agriculture 
website for restricted plants 
http://www.azda.gov/PSD/quarantine5.htm. Additionally, the U.S. 
Department of Agriculture has information regarding pest and invasive 
plant control methods including : pesticide, herbicide, biological control 
agents , and mechanical control : 
http://www.usda.gov/wps/portal/usdahome. The Department regulates 
the importation, purchasing , and transportation of wildlife and fish 
(Restricted Live Wi ldlife) , please refer to the hunting regulations for 
further information http://www .azgfd .gov/h _f/hunting_ru les.shtml. 

During the planning stages of your project, please consider the local or 
regional needs of wildlife in regards to movement, connectivity, and 
access to habitat needs. Loss of this permeability prevents wildlife from 
accessing resources, finding mates, reduces gene flow, prevents 
wildlife from re-colonizing areas where local extirpations may have 
occurred, and ultimately prevents wildlife from contributing to 
ecosystem functions, such as pollination, seed dispersal , control of 
prey numbers, and resistance to invasive species . In many cases , 
streams and washes provide natural movement corridors for wildlife 
and should be maintained in their natural state. Uplands also support a 
large diversity of species, and should be contained within important 
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wildlife movement corridors . In addition, maintaining biodiversity and 
ecosystem functions can be facilitated through improving designs of 
structures, fences, roadways, and culverts to promote passage for a 
variety of wildlife. 

Hydrological considerations: design culverts to minimize impacts to 
channel geometry, or design channel geometry (low flow, overbank, 
floodplains) and substrates to carry expected discharge using local 
drainages of appropriate size as templates. Aquatic wildlife 
considerations: reduce/minimize barriers to migration of amphibians or 
fish (e .g . eliminate falls) . Terrestrial wildlife: washes and stream 
corridors often provide important corridors for movement. Overall 
culvert width , height, and length should be optimized for movement of 
the greatest number and diversity of species expected to utilize the 
passage. Culvert designs should consider moisture, light, and noise, 
while providing clear views at both ends to maximize utilization. For 
many species, fencing is an important design feature that can be 
utilized with culverts to funnel wildlife into these areas and minimize 
the potential for roadway collisions . Guidelines for culvert designs to 
facilitate wildlife passage can be found at 
http://www.azgfd .gov/hgis/guidelines.aspx. 

Minimization and mitigation of impacts to wildlife and fish species due 
to changes in water quality, quantity, chemistry, temperature, and 
alteration to flow regimes (timing, magnitude, duration, and frequency 
of floods) should be evaluated . Minimize impacts to springs, in-stream 
flow, and consider irrigation improvements to decrease water use. If 
dredging is a project component, consider timing of the project in order 
to minimize impacts to spawning fish and other aquatic species 
(including spawning seasons), and to reduce spread of exotic invasive 
species. We recommend early direct coordination with Project 
Evaluation Program for projects that could impact water resources, 
wetlands , streams, springs, and/or riparian habitats. 

Planning: consider impacts of lighting intensity on mammals and birds 
and develop measures or alternatives that can be taken to increase 

e e 

human safety while minimizing potential impacts to wildlife . Conduct 
wildlife surveys to determine species within project area, and evaluate 
proposed activities based on species biology and natural history to 
determine if artificial lighting may disrupt behavior patterns or habitat 
use. 

Preconstruction - Consider design structures and construction plans 
that minimize impacts to channel geometry (i.e. width/depth ratio , 
sinuosity, allow overflow channels) to avoid alteration of hydrological 
function . Identify whether wildlife species use the structure for roosting 
or nesting during anticipated construction period. Plan the timing of 
construction/maintenance to minimize impacts to wildlife species. In 
addition to the species list generated by the Arizona 's On-line 
Environmental Review Tool , the Department recommends that surveys 
be conducted at the bridge and in the vicinity of the bridge to identify 
additional or currently undocumented bat, bird , or aquatic species in 
the project area . To minimize impacts to birds and bats , as well as 
aquatic species, consider conducting maintenance and construction 
activities outside the breeding/maternity season (breeding seasons for 
birds and bats usually occur spring- summer) . Examining the crevices 
for the presence of bats prior to pouring new paving materials . When 
bats are present, the top of the crevices should be sealed to prevent 
material from dripping or falling through the cracks and potentially onto 
bats . If bats are present, maintenance and construction (including 
paving and milling) activities should be conducted during nighttime 
hours, if possible, when the fewest number of bats will be roosting . 
Consider incorporating roosting habitat for bats into bridge designs. 
Minimize impacts to the vegetation community. A revegetation plan 
should be developed to replace impacted communities . Unavoidable 
impacts to vegetation should be mitigated on-site whenever possible. 
During construction: Erosion control structures and drainage features 
should be used to prevent introduction of sediment laden runoff into 
the waterway. Minimize instream construction activity. If culverts are 
planned , mitigate impacts to wildlife and fish movement. Guidelines for 
bridge designs to facilitate wildlife passage can be found at 
http://www.azgfd .gov/hgis/guidelines.aspx. 
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Recommendations will be dependant upon goals of the fence project 
and the wildlife species expected to be impacted by the project. 
General guidelines for ensuring wildlife-friendly fences include: 
barbless wire on the top and bottom with the maximum fence height 
42", minimum height for bottom 16". Modifications to this design may 
be considered for fencing anticipated to be routinely encountered by 
elk, bighorn sheep or pronghorn (e.g., Pronghorn fencing would require 
18" minimum height on the bottom). Please refer to the Department's 
Fencing Guidelines located at 
http://www .azgfd .gov/hg is/guide! i nes .aspx. 

The Department recommends that wildlife surveys are conducted to 
determine if noise-sensitive species occur within the project area. 
Avoidance or minimization measures could include conducting project 
activities outside of breeding seasons. 

The Department requests further coordination to provide 
project/species specific recommendations, please contact Project 
Evaluation Program directly. 

Trenches should be covered or back-filled as soon as possible . 
Incorporate escape ramps in ditches or fencing along the perimeter to 
deter small mammals and herptefauna (snakes, lizards, tortoise) from 
entering ditches. 

Project Location and/or Species recommendations: 

Tribal Lands are within the vicinity of your project area (refer to page 1 
of the receipt) and may require further coordination. Please contact: 
Gila River Indian Community 
P.O. Box 97 
Sacaton, AZ 85247 
Phone: 520-562-6000 
Fax: 520-562-6010 

• e 

Heritage Data Management System records indicate that one or more 
listed, proposed , or candidate species or Critical Habitat (Designated 
or Proposed) have been documented in the vicinity of your project 
(refer to page 1 of the receipt). Please contact: 
Ecological Services Office 
US Fish and Wildlife Service 
2321 W. Royal Palm Rd . 
Phoenix, AZ 85021 -4951 
Phone: 602-242-021 0 
Fax: 602-242-2513 

Heritage Data Management System records indicate that western 
burrowing owls have been documented within the vicinity of your 
project area (refer to the species list on page 1 of the receipt). Please 
review the relocation procedures recommended for burrowing owls 
found on the Environmental Review Home Page: 
http://mirror-pole.com/burr_owl/bur_owl1 .htm . 

Recommendations Disclaimer: 

1. Potential impacts to fish and wildlife resources may be minimized or 
avoided by the recommendations generated from information 
submitted for your proposed project. 
2. These recommendations are proposed actions or guidelines to be 
considered during preliminary project development. 
3. Additional site specific recommendations may be proposed during 
further NEPAIESA analysis or through coordination with affected 
agencies. 
4. Making this information directly available does not substitute for the 
Department's review of project proposals , and should not decrease our 
opportunity to review and evaluate additional project information and/or 
new project proposals . 
5. The Department is interested in the conservation of all fish and 
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wildlife resources, including those Special Status Species listed on this 
receipt, and those that may have not been documented within the 
project vicinity as well as other game and nongame wildlife . 
6. Further coordination requires the submittal of this initialed and 
signed Environmental Review Receipt with a cover letter and 
project plans or documentation that includes project narrative, 
acreage to be impacted, how construction or project activity(s) 
are to be accomplished, and project locality information 
(including site map). 
7. Upon receiving information by AZGFD, please allow 30 days for 
completion of project reviews . Mail requests to: 

Project Evaluation Program, Habitat Branch 
Arizona Game and Fish Department 
5000 West Carefree Highway 
Phoenix, Arizona 85086-5000 
Phone Number: (623) 236-7600 
Fax Number: (623) 236-7366 

Terms of Use 

By using this site , you acknowledge that you have read and 
understand the terms of use. Department staff may revise these terms 
periodically. If you continue to use our website after we post changes 
to these terms, it will mean that you accept such changes. If at any 
time you do not wish to accept the Terms, you may choose not to use 
the website . 

1. This Environmental Review and project planning website was 
developed and intended for the purpose of screening projects for 
potential impacts on resources of special concern. By indicating your 
agreement to the terms of use for this website , you warrant that you 
will not use this website for any other purpose. 
2. Unauthorized attempts to upload information or change information 
on this website are strictly prohibited and may be punishable under the 
Computer Fraud and Abuse Act of 1986 and/or the National 

e e 

Information Infrastructure Protection Act . 
3. The Department reserves the right at any time, without notice, to 
enhance, modify, alter, or suspend the website and to terminate or 
restrict your access to the website . 
4. This Environmental Review is based on the project study area that 
was entered . The review must be redone if the project study area, 
location , or the type of project changes. If additional information 
becomes available, this review may need to be reconsidered . 
5. A signed and initialed copy of the Environmental Review Receipt 
indicates that the entire receipt has been read by the signer of the 
Environmental Review Receipt. 

Security: 

The Environmental Review and project planning web application 
operates on a complex State computer system. This system is 
monitored to ensure proper operation , to verify the functioning of 
applicable security features, and for other like purposes. Anyone using 
this system expressly consents to such monitoring and is advised that 
if such monitoring reveals possible evidence of criminal activity , system 
personnel may provide the evidence of such monitoring to law 
enforcement officials . Unauthorized attempts to upload or change 
information ; to defeat or circumvent security measures; or to utilize this 
system for other than its intended purposes are prohibited . 

This website maintains a record of each environmental review search 
result as well as all contact information . This information is maintained 
for internal tracking purposes. Information collected in this application 
will not be shared outside of the purposes of the Department. 

If the Environmental Review Receipt and supporting material are not 
mailed to the Department or other appropriate agencies within six (6) 
months of the Project Review Receipt date, the receipt is considered to 
be null and void , and a new review must be initiated . 
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Print this Environmental Review Receipt using your Internet browser's 
print function and keep it for your records. Signature of this receipt 
indicates the signer has read and understands the information 
provided. 

Signature: ________________ _ 

Date: ______________ _ 

Proposed Date of Implementation: _________ _ 

Please provide point of contact information regarding this 
Environmental Review. 

Application or organization responsible for project implementation 

Agency/organization : __________ _ 

Contact Name: ___________ _ 

Address: ________ _ 

City, State, Zip: ________ _ 

Phone: _________ _ 

e 

E-mail : ____________ _ 

Person Conducting Search (if not applicant) 

Agency/organization : __________ _ 

Contact Name: ___________ _ 

Address: ________ _ 

City, State, Zip: ________ _ 

Phone: _________ _ 

E-mail: ___________ _ 

Page 7 of 7 APPLICATION INITIALS: ___ _ 

e 



• 

• 

• 



• 

• 

• 

Salt River CLOMR - Phoenix AZ Technical Data Notebook 

APPENDIX H 

ARSIMPROVEMENTPLANS 

AZTEC 



e 

e 

• 

PINN.:OCLE PK RD 

Df.f.R VALlf."r DR 

I 
.y 
!~ 

~ ~ ::; t;; :;) t;; :r. j !;, ;r; 
~;~~;!':g,t 

CIRCL E 1.40\;1-<TAIN PD 

riONDt. 80\'1' P.D 

RC(;.K.t.WA':' HILLS RD 

DESERT HiLLS RD 

.iOY RANC'i RD 

9U.R0Sl[Y RD --+ : 14 I I ~ 
L'~J!OI~ H'U...S DR 

CITY OF PHOENIX 
STREET TRANSPORTATION DEPARTMENT 

DESIGN & CONSTRUCTION MANAGEMENT DIVISION 
PAVING AND STORM DRAIN 

MAYOR 
GREG STANTON 

CITY MANAGER 
ED ZUERCHER 

C:..R£fRE!: i".'o'iY 

DOVE Vt..LLEY 

LONE MOUNTAI N 

D;<!LETA DR 

DYNI>!~:··:: l:L'/0 

JOM.~ RD 

H:.PPY VAU.EY RD 

P;NNACLE PK RD 

!)f.(R VALL('r' DR 

9[.>,RDSLEY ?D 

:J•UON 1-il i...LS i)~ 

AVENIDA RIO SALADO/BROADWAY ROAD 
35TH AVENUE TO 27TH AVENUE 

ST85100332 
FEDERAL AID NO. HPS-PHX-0(055)A 

ADOT TRACS NO. 0000 MA PHX SS606 03D 

CITY COUNCIL 

DISTRICT NO THELDA WI LLIAMS 

DISTRICT NO 2 . JIM WARING 

DISTRICT NO 3 . BILL GATES 

DISTRICT NO 4 . LAURA PASTOR 

DISTRICT NO 5. DANIEL VALENZUELA 

DISTRICT NO 6. SAL DICICCIO 

w 
::::) 

z 
w 
> 
<( 

:r: 
f-
1'-
C'J 

0 
f-
w 
::::) 

z 
w 
> 
<( 

en:.. RD j f bl=c:t-+tt-i- ~~ olLC RO 

THIS PROJECT DISTRICT NO 7 . MICHAEL NOWAKOWSKI 
:r: 
f
l.!) GR[[NW.:..Y RD G:{[!'.:N'hAY PC 
(') 

") HV~!::JEF.SIR<.i RC 

CACT;JS RD DISTRICT NO 8. KATE GALLEGO 

INDEX OF SHEETS 

0 
<( 

~ 
~ 

~ 'fi ~ 
" 

LONER BCCKEYE "" 1 1 1 ' 1 I ri ~J -nt;- t-~"'~ 
fif~O.'\DW1\Y RD 

SOVlHERN N/'f. 

6ASEUNf !.!U 

!t<DI.\N SCi-1001. RD 

~ CH:.t~!)L>:"R fll.VD 

0 
,((:<'~\ 
~))) J 
~,.,.?-" 

City or Pll;ll'n;x 

N 

COP INSPECTION STAMP 

CITY PROJECT MANAGER 

CITY INSPECTOR 
CONTRACTOR 
DATE OF FINAL COMPLETION 

APPROVED 

PECOS RD 

~ ~ ~ ~ ~ ~"' t:; :.r, tn t", t;; Iii 

"' .n r-. 0 > ,... 
... r) "' -

" ~ "' t<) ~ ..,. ,,., 

VICINITY MAP 
--·--····--··-·--·-·---·-········-·····--··---· 

NTS 

ASSISTANT STREET TRANSPORTATION DIRECTOR DATE 

APPROVED 
DEPUTY STREET TRANSPORTATION DIRECTOR DATE 

LEGEND 

w I R-1.01 I DEMOLITION PLAN SHEETS 2 0 1 4 w 
~ ~~ ~ 
Z \P-1.01 \ PAVING PLAN & PROFILE SHEETS Z 
w "/ wl-- w > 1\ z > 
<{ (~D-2.0~ STORM DRAIN PLAN & PROFILE SHEETS :::::;:: w BE: 1\ <( \___/ ............... 

2 
,....! R-LlS :so-2.13) 

::r:: ----r~; _/ ::r:: 
I- I- z ! -- I- 4 0 + 00 

... _ ~ . ARS/BROADWAY ROAD ~ ~ ~-~a~ ~ .. JJ~-r:p 
::::::.:r-"' ~:::::.'~ - n ; ; . ,_,.,.,.;,,.. ~-..:r_..,Q 

+. 

g[ 
J 
N~ 

~~ ~')I 

j R-1.03 ~ 
! "! 
/ . 
(P-1.03} 

M o ,so- 2.0") o 
\. _ __/ ,:;; 

N 

"' 

. I 
i R-l.M ! 

~1~ 
e~ 

~ 
N 
~ 

i R- 1.05 

~ q 
~D-2 .05) ~ 

______/ 0-J 
;r; 
r-')1 

KEY MAP 
NTS 

{' .J 

~ 
C.l ty ot Phoeflo~ 

N 

LENGTH OF PROJECT= 5108.96 LF=0.95 MILES 

AREA OF DISTURBANCE=17.84 ACRES 

- .... ,.,__,.,uQI..R"~ 
----~...-.-· .. 

CITY BENCHMARKS 

A COP BC IN NORTH HH, ABOUT 15' 
WEST OF SECOND COP BC IN HH 
AT THE INTERSECTION OF 35TH AVE 
AND BROADWAY RD EL 1034.96 
PT# 104 

A COP BC IN HH AT THE INTERSECTION 
OF 27TH AVE AND BROADWAY RD 
EL 1046.63 
PT# 101 

A COP BC IN HH AT THE INTERSECTION 
OF 31ST AVE AND BROADWAY RD 
EL 1034.96 
PT# 102 

0 
0::: 
>-

SHEET NO . DWG N~ERIES SHEET TITLE ~ 
G-1.01 COVER SHEET ~ 

2 

3-6 

7-8 

9 

10 

11 -26 

27-40 

4 1-56 

57-73 

74-75 

76 

77 

78 

79 - 84 

85-99 

100-106 

107 

108 

109-122 

123- 139 

140-1 47 

148-152 

15.3-158 

159-164 

G-1 .02 LEGEND & NOTES 0 
G-2.01 - G-2.04 ROADWAY SUMMARY ffi 

SHEETS ..._ 
G-3.01 - G-3.02 

G-4.01 

G-5.01 

R-1.01 R-1.16 

P- 1.01 - P-1.14 

DP - 1.01 - DP-1.16 

XS-1.01 XS - 1.17 

DT-1.01 - DT-1.02 

DT - 1.03 

SD- 1.01 

DS - 1.01 

SB - 1.0 1 - SB- 1.06 

SD-2.01 - SD-2.15 

CP-1.01 - CP-1.07 

AP-1.01 

DD-1.01 

SL-1.01 - SL-1.14 

LD-1.01 - LD-1.05 

LS-1.01 - LS- 1.06 

LS-2.01 - LS-2.06 

TYPICAL SECTIONS 

MEDIAN ISlAND 
GEOMETRIC SHEET 
SURVEY CONTROL 

0 
0 

::s 
<( 

REMOVAL PLAN (/) 

PAVING PLAN & PROFILE Q 
DRIVEWAY PROFILES 0::: 

CROSS SECTIONS ~ 
PAVING DETAILS 

INTERSECTION STAKING 
PLAN 

HYDRAULIC & ENERGY 
GRADE LINE 

STORM DRAIN DESIGN 
SUMMARY 

SOIL BORING LOGS 

STORM DRAiN PLAN & 
PROFILE 

CONNECTOR PIPE 
PROFILES 

z 
w 
> 
<( 

C0 
C'J 

I 
l!) 

C'J 
N 

I 
L!) 

N 
I 

ALTERNATE PIPE CHART l!) 

WATERLINE REALIGNfAENT C'J 
DETAIL ~ 

STREET LIGHT PLANS -.:t 

TRAFFIC SIGNAL PLANS 

SIGNING & MARKING 
PLANS 

LANDSCAPE DETAILS 

LANDSCAPE PLAN 

IRRIGATION PLAN 

SRP POWER PLANS 

SRP IRRIGATION PLANS 

N 
N 

I 

-.;t I ! 
.,- 0 
N N 

I 

-.;t c 
(/) .!5 
a . 

00 

"' N " 
(') (!) 

(') u 

"PER CITY OF PHOENIX CITY CODE CHAPTER 2 , 
SECTION 2-28, THESE PLANS ARE FOR OFFICIAL USE 
ONLY AND MAY NOT BE SHARED WITH OTHERS EXCEPT 
AS REQUIRED TO FULFILL THE OBLIGATIONS OF THE 
CONTRACTOR'S CONTRACT WITH THE CITY OF PHOENIX." 

0 ~ 
0 "' .,- 0 

L!) ~ 
co "' 
f- ~ 
(f) (!) 



I -. .m 

I 

w 

~ 

ol 
Zj 

~· -~ 

I >- :f-f-1-l_j 
. '"I , 
I~ 61 
I C5 ?D. 
!6: G 
I "' 

-

1;:; 
>-

1 ~:; 

i 

I n 
I . 

I 

I ~' rr ~ ~ 
IX ~I ! 

L ol 1 
UJ ;:'! - -1- __j 
~"' ! 
u.. ~1 i 

C!:j i 
~ I I . 

~ 
u 

·-~'~ tt 

AVENIDA RIO SALADO/BRQAP\'!'AY RD 

35TH AVENUE TO 27TH AVENUE 

PHOENIX STREETS - MARICOPA CO. 

LEGEND 

A BENCHM!l.-=I:K 

® NEW SURVEY MONUMENT - MJl.G DETf..,tL 120-1 TYPE "8" 

8 N[\'i SURVTY MONU MENT -- MA.G DETAIL 1 ?.0- 1 TYPE "A" 

~ COMBINED CURB & GU7TER - M.~G DETAil 220 TYPE "A" 

Ell[! BACKFtl ~. TYPE & SQ YD PVM' REPLACE" Iv'F.NT - C2'P DETAIL ?1200 

EXISTING CONCRETE PAVEMENT OR SIDEWALK 

~ NEW CONCRETE SIDE\"iA:....i-. - STD DETAiL P1230 

~ NEW CONCRETE DRiVEWAY OR ALLEY ENT PER OETA.!l ON PLAt\$ 

~ NEW CONCRETE SIDEViA.;_K RliMP PER DETAiL ON PlANS 

-(\ .l'.VERAGE GROUND ELEVI,TION ...... 1 R/W u~~E 

0 BACKFLL COMPACTION T"'PE 

EXISTING GITCH 

f:~---~ EXISTING IRRIG.ATION LINE W/S!ZE (NOTE PRIVATE. SALT RIVER OR ~ ID) 

EXISTING IRRIGATION STRUCTURE 

E>..ISTING IRR!GATIC:N ST,.>.N DPiPE 

{;j NEW IRRIGATION STANDPiPE - MAC DETAIL 503 

w--- W:.W IRRiGAJION VALVE - f..1.A.G DETAIL 5)6 W/ COr,C. SCOURiNG 84SIN 

(==;) IRRiGATiON BERM 

~ NEW IRRIGAliON STRUC'JPE PER DElAIL ON PU<NS 

r ;;:1 ... EXISTING 1NATER UNE W/SIZE & n'PE ( 12" & SM:\LLER) 

EXISTING WATER LINE WjSIZE &. TYPE (GRU.TER TH;.N 12") 

_ J- _ 
ADJUST EXIST!NG WATER V.:..LVE BOX - COP DETAil P1391 

- - 3/4. w--o Wt ... TER SERVICE W/S1Z:E & Wt>.TER METER E'OX 

EXISTING FIRE HYDRANT 

0 NEW OR RELQC,;TED FIRE HYDRANT BY CONTFV\CT0R 

EXISTING W.t..TER VA.LVE W/TOP OF GFERATING NUT ELEVATION 

;,· ,. •· E.X1311NG SAI'-1 l.O.RY SEWER LINE W/SIZE & TYPE ( 12 " & SMALLER) 

,,, _ :~>,: =~ ·- · · EXISTING SAN T!\RY SEWE~ LI NE V,'/SIZE & TYPE (G"tE/\TER THAN 12") 

EXISTING ti,/'.NHO!...E 

---@-- NEW ·1~NHOLE 

==- == CAlCrl BASIN. GUT1ER ;NL_E.'!' (:..ENGTH T() SCALE.) 

~ Ct..TC-i BASIN. CURB 1\iLET (LENGTH TO SCALE) 

~ CATCH GASH~. CURB & GUTTER I~U:r (LtNGTH TO S:::ALE) 

-~ ~ · ~,~~ ' ··~:·. EX ISTING STORM DRAiN LINE W/SiZE &· TYPE (GRf.ATER iHAN 12'") 

=--=- =--= ~lEW PIPE rOR STORti DR.~!N OR fRRGt..T!O\J UN[ 
EXISTING GAS LiNE W/S!ZE 

EXISTING Ut\DERGROiJND ELECTRiC Ct'\BLE OR S!NC:LE CONDUIT 

;· .. ·· EXISTING Ui\DERGROLJND ELECTRiC DUCT (SPEC FY NUMBER) 

EXISTING TElEPhONE i:WRIED c . .:..8LE OR SINGlE CO'JDUIT 

·''-' ·· E.XtSliN(i L'r"',DERGROJND TELEPHONE DI_!C~ (SPECIFY NUMBER') 

E>,ISTING Lt\DERGROUND Ct..BLE TV 

0~ 

0 

EXISTING L1\DERGROUND naER OPTIC UNE 

EXISTING TRAFFiC SiGNAL POLE W/MAST A.R ~/ & SIC: I\t..L IND:CAT!O'iS 

EXISTING ST,EET OR TRA.FFiC SIGN 
EXISTING L. TIUTY POLE W/UNE iNDIC.ATING WIRE O:REC:TiON 
EXISTING \':iRE FENCE 
EX ISTING fLOCK FENCE 

EXISTING WOOD FENCE 
MAIL BOX 

£XIS11NG PO.I'V ER POLE DOWN GUY ANCHOR 

EXISTING ST=\EET UGHT & POLE 

EXISTING TREE OR STU MP TO BE REMOVED - MORE THAN 1 2" DIA. 

EXISliNG TREE TO SE 1R.ANSPLJ.!\ lED BY CONTR/\ClO'< 

E.4$£MENT Llf\:E 
EXISTING OR NEW R/W U NE 
PAV£\.1E1r CEt'liTER UN£ 

E>:ISTING TREE OR STUMP TO BE RF.t.10VED 12" DIA OR t ESS (NON PAY ITEM} 

E>-ISTING TREE TO REMA" 

EXISliNG CAlCH BASIN 

PROJ. NO. 

~ ~~~;:::::-
~~'~--~-~~--~~~~----~_L~ 

DI83LE ENGINEERING 

LEGEND AND NOTES DESIGN CRITERIA CONSULTING ENGINEER 
GPH ! DATE: 01/14 

• STREET CLASSIFICATION - ARTERI.4L 

NOTES e DESiGN SPEED - 60 MPH 

• NORMAL CROSS SLOPE - 2% ADDITIONAL SYMBOLS ALL CO\iSTRUCT!ON SHALL BE PERFORMED IN ACCORDN<CE WITH CONTRACT 
SPECIFICII.TIONS; "LANS; CITY OF PHOEN IX SUPPLEMENTS TO MAG 
ST;\NDARD SPECIFICI'..,TIONS & DETAILS; & MAG STl·NDARD SPECiFiC.l\TiONS & 
DETAILS, IN THAT OI~DEi< OF Pf<ECEDlNC[, AT THE TIME OF CONSH~UCfiON 
BID. 

• ROADWAY CROSS SECTICJN - CCP CROSS SECTION B - MODIFiED (NO RAiSED MEDIAN) 
CITY /COUNTY LIMiTS L!NE 

CUT LINE 

ALL S7 0RM SEWER MANHOLES ARE TO BE CONSTRUCED '/i!7H0UT STEPS. 

PIPE CONNECTIONS TO EXISTiNG CONCRETE PIPE vi.'<INS SH,;LL BE \1ADE IN 
ACCORCANCE WITH DETAILS C.ALLED OUT ON THE PLANS. CONNECliON 1'0 
MANS SHALL NOT BE CLOSER THA!\ 5', CENTER TO CENTER. 

PIPE CONNECTIONS TO NEW PRECAST CONCRETE PIPE MANS SHALL BE 
MADE WITH FACTORY MADE WYES OR TEES. THE DETAIL OF ~HE FITTiNGS 

· MUST BE SUBMITTED TO THE ENGINEEr< FOI~ APPROVAL PI<IOR TO 
MANl.W.liCTURE. PIPE CONI-JECT!.ONS TO NEW CAST IN PLACE CONCRETE PIPE 
MAINS SH.<\LL BE MADE PER COP DETAIL P 1575. 

CATCH 8,\SIN CONNECTOR PI"'ES SHI1LI.. BE LAID ON 11 STR,\ IGHT 
ALIGN MENT & SLOPE UNLESS OTHERWISE SPECIFIED. iF BREAKS IN 
.-'ILIGI'MENT OF~ SLOPE .O.RE NECESSARY TO MEET f'IELD CO I~DI'fiC,NS. THE 
MAXIMUM DEFLECTION SHALL BE 22- 1/2°. THE BEND SHALL BE COLLARED 
ACCORDiNG TO COP DETAIL P1505. ANY .-"NGLE BENDS GREATER THAN 
22-1/2" SHALL BE PRE~"ABRICATED. 

CONNECTOI< PIPES SHALL CONNECT TO CATCH BASIN WALLS A-· AN ANGLE 
NOT TO EXCEED 22-1/2° FROM PERPENDICULI\R. 

FACILITIES 'VH!CH ARE NOT SPECIFICALLY LOCATED W!TH ;\CTUAL VERTICI\L 
& HOR!ZONT;\L CONTROLS, ARE l.OC,\TED ONLY APPROX!M/\TELY & TO THE 
BEST AV.t<IL'IBLE INFORM11TION PROVIDED BY VARIOUS OWNERS OF THE 
F.'ICILITIES & SU 0 PLEMENTED BY VISUAL SURFACE iNFCR M.•.TiON WHERE 
APPROPRIATE. ACCURACY, LOCATION & COMPLETENESS 0" THiS 
INFORMA.TION SH.ALL BE VERIFIED BY THE CONTRACTOR PRiOR 10 
INiTiATION OF CONSTRUCTiON . 

AT LEAST TWO WORKING DAYS f.'EFOI<E CONSTi<UCliON, fH[ CON!RAClOI< 
SHALL CONTA.CT 3LUESTAKE TO FIND & FLAG UNDERGROUND UTILITIES. TilE 
CONTRACTOR SHALL CONTACT OTHER APPROPRIATE UTILITiES DIRECTLY IF 
THEY .'IRE NOT ON BLUESTAKE SYSTEM. 

VERTICAL CONTRDL iS BASED 01\j NA'IION!.\L GEODETIC SURVEY. 

UNLESS O'HERWISE NOTED, ST".TIONS SHOWN ON PiPE PROFiLES ARE 
ALONG CENTERLINE OF PiPE. 

U I~LESS OTHERWISE NOTED. PIPE SHI1LL BE BEDDED IN N;CORD,'INCE WITH 
CITY OF PHOENIX DET.41L Pi 200. 

CATCH BA.S!NS ARE STATIONED PERPENDICULAR TO THE CENTERLINE OF 
THE STREET .AT THE CENl ERLINE OF THE MAINTENA!\CE 8.1\SIN . 

Si1Ni1ARY SEWER WII!\S & TAPS CROSSING OvER STORM DRAIN M;\INS 
SHALL BE SUPPGi<TEC PER MAG DETAIL 403- i . .C(jj-2, 0 1< 403-3. 

ALL EXISTI!~G PRECAST CONCRETE S;'FETY CURBS & >\U_ EXISTING 
WOODEN PARKING CURBS WHICH ARE INSIDE THE RIGHT OF WilY & 
APPROXI MATELY PARALLEL TO THE NEW CURB LI NE SHALL BE I<ESET ON 
THE RIGHT OF WAY DiRECTLY OPPOSITE THEIR EXISTiNG LOC-'.TION, WITH 
THE BACK EDGE ON TH[ RIGHT OF WAY LINE. ALL OTHER PRECAST 
CONCRETE S.OFETY CURBS iNSIDE THE STREET RIGHT OF WAY SHALL BE 
SALVAGED & STOCK PILED FOR THE OWI\jFR :\T THE RiGHT OF Wi\Y UNE. 

EXISTiNG PRECAST CONCRETE SAFETY CLRBS OUTSIDE THE RiGHT C:F WAY 
WH ICH ARE DISTURBED BY NEVI CONSTRUCTiON SHALL BE RESET IN THEIR 
ORIGINAL POSITION BY THE CONTRACTOR. 

ALL EXISTING DR!VEI'I.'IYS & i1LL lXISIINu ALLI:.YS SHI1LL 81:. GRt,DlD 10 
MATCH THE NEW WORK IN ACCORDP.NCE WITH STD DETAIL P1164, UNLESS 
OTHERWISE SPECF!ED. EXiSTING SURFACING SHALL BE REMOVED & 
REPLACED P..S NECESSARY. 

N OTES (CONT) 

UNLESS OTHERWiSE PROVIDED ON THE PL-'INS: 

• THE SPACE BETWEEN -·HE BACK OF I-JEW DRiVEWAY ENTRANCES & EXISTiNG 
''C DRiVEWAYS SHIIU BE FILLED WITH .:.. M!IN:IUM OF 3" ACSC ON 100% 
COMPACTED NATIVE SOIL. WHERE EXISTING PAVEMENT & B.'1SE THICKNESS 
EXCEED THE MINIMUMS, M!\TCH THE EXISTING. 

• THE SPACE BETWEEN ~HE BACK OF NEW SIDE'NALKS & EXISTING PRIVATE 
SIDEWALKS, & THE SPA•:E BETWEEN THE BACK Of' NEW DRIVEWAY ENTRANCES 
& EXISTING PCC DRiVEWAYS SHALL BE FiLLED WITH PCC THE THiCKNESS & 
CLASS SHALL MATCH THAT OF THE NEW SIDEWALK OR Dil!VEWAY C~TRANCE. 

e THE SPACE BLTWEEN I H[ BACK OF THE N[W SIL.[WALKS, & EXISliNG />.C 
0 ;\'<KING LOTS , WHICH F>\LL WITHiN OR ABUT THE R/W SHALL BE FiLLED WITH 
2" IICSC ON I 00% COMPACTED NATIVE SO!L. 

EXISTiNG RRIG'diON BERMS DISTURBED BY NEW CONSTRUCTION SHI1LL BE 
RECONSTRUCTED AS SHOWN ON PLANS. 

CATCH E.OS!N AC::ESS FRAME & COvERS SH;..LL BE CONSTRUCTED PER 
COP DETt-.;L "1561. 

SIRU CTU8AL f''!OTES 

"CLEAF<'' DI!AENSIONS fOR DEPTH OF f<E!NFORCING STEEL .Af<E Ff<C)Ivl FI'.CE 
OF CONCRETE TO FACE OF BARS. 

ALL EXPOSED EDGES OF CONCRETE ShP..LL BE 8EVELED OR ROUNDED. 

ALL EXPOSED CONCRETE SUf!r.O.CES SHhL BE FINISHED IN 4CCORDANCE 
WITH i'.RIZO"A DEPT. OF TRi'.NSPORTATIOi~ STAI<D-~RD SPECIFIC/,TION 60i -.3.05 
- FINtSH!NG CONCRET[, UNLESS OTH[f~WISE SPEC IF CU. 

AC 
AP 

ARS 
BC 

BCHH 
BCR 
B/C 

BLDC 
BLC•L 

BM 
BOL 

c 
CAC-SAG 

CATVPB 
C.ATVPED 

CCL 
Cl 

COL 
COMMMH 

COto>ST 
DE 

ABBREVIATION S 

ASPHALT CONCRETE 
ANGLE POINT 
AVENIDA RIO SALADO 
GRASS C"-.P 
BRASS Ct,P IN iiAND 
BEGIN CUF!B RETURN 
BACK OF C.URB 

HOLE 

BUILDiNG CORNER 
BUiLDiNG LINE 
BENCHMARK 
BOLLA.RD/GU.ARD POST 
CONCRETE 
C.f:..CTUS-S.A.GUARO 
CA.BLE 'I PULL GOX 
CABLE IV PeDESTAL 
CITY /CCUWY LIMITS 
CURB INLE'" 
COLUMN 
COMMUNICATION tJANHOLE 
CONSTRUCTION 

IND-BC.F 
FND-1-A.~.G . 

FO 
FP 

F-W! 
G 

G ~...1 

GMK 
GR 

C-RATE 
GV 

HCWL 
HH 
IBX 
IC.V 
RR 

IRRMH 
JT 

L 

fOIJND-B'lASS CAP FLUSH 
FOUND- I>'IAG NP..iL 
tiGER OPTIC 
FLAGPOLE 
FENCE -WROUGHT 
GUDER 

iRC•N 

GAS METCR 
GAS MARKER SiGN 
GUARD RAIL 
STORM DRAIN GRATE 
GAS VALVE 
HDWL 
HAND HOLE 
IRRIGATION CONTROL BOX 
IRRIGATION CONTROL VALVE 
IRRIGATION 
IRRIGATION M.ANHOL[ 
jOINT 
LIP OF GUDER 
LEFT 

,...--·--···---·---·-·-·---·········----. - - ·--·--- 'I DNGY 1-------- _LJ~~~-~~~--~~? M ~ANY ~~~~G~N~T CONTACT iNFOR~:1 A1:':~. ?~:-. --- -- . D/W 
j COMPANY I NAME l - M~.IL Ef~~RGENCY # ~~ 
;··- ···-------- --·--_L___________ _ _ .. ···-·---·-------- _ . L 
I COP II CATHERiNE ROGERS Cii.THERINE.ROGERS@PHOENIX.GOV (602) 2C2-4972 ECR 
I Sl REET TRANS PO EE 
! UTIL COORDIN.UiON I EM 

DRAINAGE CASEMENT 
DOWN GUY 
DRIVEWAY 
EACH 

LT 
LPD 
LPS 

MBX 
OHE 
OHT 

OHTV 
p 

PC 

LIGHT POLE DOUBLE LIGHT 
LIGHT POLE SINGLE LIGHT 
fMILGCX 
OVERHEAD 
OVERHEAD 
OVERHEAD 
PAVEMENT 

ELECTRiC LINE 
TELEPHONE LIN[ 
CABLE TELEVISION LINE 

POINT Of CURVATURE 
COP JAM! ERiCKSON JAMI.ERICKSON@PHOENIX GOV (502) 261 8229 EMH 

EOP 
CPB 

ELECTRICAL CAEINET 
END CURB RETUR'J 
ELECTRICAL EASEMENT 
ELECTRICAL tvETER 
ELECTRICAL ~'ANIIOL[ 

EDGE OF P.OVEiviENT 
ELECTRICAL PULL BOX 
EASEMENT 

PORTLA'JD CEMENT CONCF!ETE 
PERPENDICULAR WATER SERVICES 

::oP 
STREET LIGHTS 

I JASOi~ FERI-J .. t\DEZ JASO~I . FERNAN)EZ©PHOE" X.GOV (602) 256-4' 68 PLANTER 

CENTURYLIN< _l KAREN BROWN KAREN. BROWN I @CENTURYLINK.COMI ( 4801 768-4398 EXISTING 

PCC 
P[RP 
PLTR 
POE 
POT 

COX COt\X BEN B>'.ICH BENJA~.1 1 N . BAICH@COX.COM I (623) 328-3~.38 
I[NCE pp 

POI NT Of ENCING 
POI NT ON T.I\NC:ENT 
POWER POLE 
POINT OF TANGENT 
PAVEMENT 

COX FO RANDY S.MS RANDY.SIMS@COX .COM I (G2;D_ 328- 4058 

FiLL UNE 

== NEW BLOCK WALL 

D EXST AC PAVEMENT 

m DECORf,TIVE PAVEMENT 

[II S!<WCUT & MATCH EXISTING 

~ MATCH EX!ST!I-JG 

~ PROPERTY ADDRESS NUMBER 

ABBREVIATIONS (CONT) 

SCPR 
SDMH 

SE 
SET - CP·-RB 

SGIJ 
SSMH 

STA 
STCO 
STLT 
S/W 
SWE 
TBM 

TC 
TCE 

TE 
TM-1 

T'J 
TPD 

TS 
TSC 

TSP3 
TVP3 
TP 

u::> 
V_T·- TV 

V"A,E 
w 

WALL-· BL-< 
WALL- C 

WBV 
WE 
'Ntv'l 

WM-1 
wv 

SCUPPER 
STORM DRAIN MANHOLE 
SLOPE EASD:IENT 
SET CONTROL POINT -REB."-.R 
SIGN 
SANITARY SEWER MANHOLE 
STATIO I'! 
STORM DR.liiN CLEAiWUT 
STREET LIGHT 
SIDEWALK 
SIDEWALK EftSEMENT 
TEMPORARY BENCHMARK 
TOP OF CUFiB 

& CAP 

TEMPORARY CONS-RUCTION EASEMEi'iT 
TELEPHONE ~ASEr/ENT 

TELEPHONE 'AI'NHOLE 
TOP OF !'UT 
TELEPHONE PEDESTAL 
TRAIFIC S GNAL 
TRAfFIC S'GNAL CABINET 
TRAFTIC S1GNI'.L PIJLL BOX 
N PULL BOX 
TYPICAL 
UTILITY POLE 
VAl.JLT - CABLE TV 
VEHiCULAR !<ON - ACCESS 
WATERL!I<E 
WALL - BLOC I' 
WALL - CONCRETE 
WATER BLOW - OFF VALVE 
WATER EASEMENT 
WATER METER 
WATER MA!~HOLE 

WATER VALVE 

CASEMENT 

"PER CITY OF PHOENIX CITY CODE CHAPTER 2, SECTION 2-28, THESE 
PlANS ARE FOR OFFlGi'\1.. USE ONLY AND MAY NOT BE SHARED WITH 
OTHERS EXCEPT AS REQUIRED TO FULFlLL THE OBLIGATIONS OF THE 
CONTRACTOR'S CONTRACT WITH THE CITY OF PHOENIX." 

LEGEND AND NOTES 

I CITY OF PHOENIX, ARIZONA l:c 
STREET TRANSPORTATION DEPARTMENT ~ 

SOUl HWEST GAS VALERIE. VALlRIE.GALLARDO WELLER@ I ( 480) 
GALLARDO-WELLER SWGAS.COM 

484 5.H2 

CSMT 
EXST 

I 
r ; B 
1/ C 

f-CL 
1-EL 

rr 
Ill 
FL 

lACE 01 B.O.RRIER 
lACE or CURB 
IENCE-Ci!AII-J LINK 
fENCE-ELECTRIC 
lACE TO lACE 

PT 
PVMT 
RC.BC 

REN 
REINfORCED CONCRETE BOX CULVERT 
REAL ESTATE NUMBER 

AVENtDA RIO SALADO/BROADWAY ROAD 
35TH AVENUE TO 27TH AVENUE 

ST85100332 

~ 
" 3 

r- SRP[ 

SRPI 
_llOHIAN SPL~_D _ 

GARY BRUNO 
DOI<IAN.SPLED©SRPNCT .COM 

GARY.BRUNO@SRPNET.COM 
~-~2) l36 tlti /9 

(60?) ?.36-5 182 liRE HYDRANT 
ILOW LINE 

RE 
RjW 

RT 

ROADWAY EASEMENT 
RIGHT -Of -WAY 
RIGHT 

"' "' "' DR: STAFF DES: DHD CK: GPH 9 
DATE: 01 14 DATE: 0 1 14 DATE: 0 1 14 :g 
SCALE: N/A :fi 
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AVENIDA RIO SALADO/BROADWAY RD 
35TH AVENUE TO 27TH AVENUE 
PHOENIX STREETS - MARICOPA CO. 

ARS/BROADWAY ROAD 
it! & CONST it NEW OR 

NEw 

1 
1 ARS/BROADWAY ROAD EXST 

NEW 
ESMT 

NEW 
ESMT 

I 

I 
I 
I VARIES 

R/ W 65' - 70' NEW R/W / SECTION UNE 65' -70' NEW R/W R/W 

i EXST WI VARIES I R/W 33 ' -50 ' EXST R/W ~--- 65' EXST R/W 
I . 

NEW 
R/W 

4.4' 5 ' 

I 
47.4 ' -52 ' F/" I 47.4'-51.5' F/C 

I \______ STAMPED ASPHALT 
:VARIES 

2
' !__':'~~!~.:!-~~ REFER TO DWG DT -1.01 

f/7$~/4 I ~//@ft//} 
ARS/BROADWAY ROAD 

SECTION LINE, 

STA 313+55.00 TO STA 314+44.45 
1 * - STA 311+41.04 TO STA 311 + 68.39 
2* - STA 311 +68.39 TO STA 313+55.00 

65'-70' NEW R/W It! & CONST it 65' - 70' NEW R/W 

NEW OR 
EXST 
R/W 

- --1 

EXST I 
'i/W .33'-50' EXST R/'11 I 33'-65' EXST R/W 

I <0' C/0 l <0' C/ 0 

NEW 
ESMT 

'>e r: =- ... ::- '-'"~~ r . i . T CMC '-'"' UWC "" ' " , 0 ~ ___ VARIES 

I · I LANE , l];;W i --r 

! I 0 _I ~~;~ N''' 
1.5% I ' 1.5% 1.5% I I 1_ ... -----ov.~£- 'V//'\:y'-~----~-r-
- - -~--- ~- I (y'/ / ...,1' / . I 

------~~~-- -- ----
, 3' 1-- \ 4:1 MAX 

I -~+-- _L_~~ ;~~~JN:J -~~~S/~ 
---- . ~'f;'J»."""-· ,,y_;::J};;§..')."'-'»~~:«~ - - 1 -5% "'/N""~~,~---- -

4 1 MAX - i _j' 
COP STD DET P1 ~~W SIDEWALK O, MODIFIED , 

(TYP) ~r! -=~----

SINGLE CURB _../ ,f-1 TURN LANE 4' \_ 

H= 6" (TYP) i PAVEMENT CURB & GUTIER 

{?;////~ ~J@~/7/J (TYP) H=6" (TYP) 

"""em ou '" ""' ~I ~ 

NEW 
ESMT 

PHX STD 

NEW 
R/W 

EXST 
~w 

' SECTION 1 MAG STD DET 220 - 1 , TYPE A 

S!AMPED ASPH.ALT --~ 3 ' f.-- ARS/BROADWAY ROAD - TYPICAL SECTION 
REFER :0 DWG DT-: .01 , TURN LANE s· I 4' 

60' -67.58 ' NEW R/W 

33 ' -50' EXST R/W 

I 

ARS/BROADWAY ROAD 
SECTION LINE, 
It! & CONST it 

STA 358+09.00 TO STA 359+57.29 
3* - STA 358+72.19 TO STA 360+57.19 
4* - STA 359+57.22 TO STA 360+57.00 
5* - STA 362+20.00 TO STA 362+50.00 

60' -67.58' NEW R/W 

33' -65 ' EXST R/W 

NEW OR 
EXST 
R/W 
~ 

1
·----------------------4-7-'--4-7-.4-' _F_/_C--------------------~~--------------------4-7' ___ 4_7-.4-' _F_/ _C ____________________________________ ~ 

, I 

NEW 
ESMT 

I I : 
VARIES 4.4' 5 ' 8 58 ' ' BIKE LANE LANE LANE TURN LANE LANE LANE , LANE , BIKE 8 58' 5 ' 4 .4' VARIES 

cxsT ! 1.:~11.5~- ---1ANET~-- --- ---r·. .. ... r --r'"'!"-1--~ r -- --~ ------LANE--1 .57. -1.;J,-----,Avd:~~~~~otl -
-~ --- - - --- /~~-

---- -~"7))-'?/~------

4: 1 MAX NEW SIDEWALK 
4: 1 MAX 

COP STD DET P1230, MODIFIED PAVEMENT - CURB & GUTIER 
(TYP) ARS/BROADWAY ROAD - TYPICAL SECTION SECTION 1 MAG STD DET 220- 1, TYPE A 

STA 3 14+ 44.45 TO STA 358+09.00 H= 6" (TYP) 

STA 360+57.00 TO STA 362+20.00 

PROJ. NO. NO. i TOTAL 

7 164 
----'--

DIBBLE ENGINEERING 

CONSULTING ENGINEER 

CDF GPH !DATE: 01/14 

_._. .... _,_--...,.~ 
~---..~--

RPER CllY OF PHOENIX CITY CODE CHAPTER 2, SECllON 2- 28, THESE 
PlANS ARE FOR OFFlCIAI. USE ONLY AND MAY NOT BE SHARED WITH 
OTHERS EXCEPT AS REQUIRED TO FULFlll. THE OBLIGATIONS OF THE 
CONTRACTOR'S CONTRACT WITH THE CllY OF PHOENIX. M 

TYPICAL SECTIONS 

CITY OF PHOENIX, ARIZO NA ~ 
STREET TRANSPORTATION DEPARTM ENT ~ 

AVENIDA RIO SALADO/BROADWAY ROAD I"' 
35TH AVENUE TO 27TH AVENUE ~ 

ST85100332 ~ ,., ,., 
DES: DHD CK: GPH DWG SERIES NO. ~ 
DATE: 0 1 14 DATE: 0 1 14 --

SCALE: NTS G-3.0 1 I ~ 



~~~-~·~ AVENIDA RIO SALADO/BROADWAY RD 

! 35TH AVENUE TO 27TH AVENUE 
PHOENIX STREETS - MARICOPA CO. 

MID SECTION 

• • w! 

~~ 
1;; 

~~ ! 

LINE & 31ST 
AVE CONST (jC 
~f 

4:7 

0 
I 

GF<OUND 'N 

6~~- r-cr 

CHANNEL 
GC 

TYPICAL SECTION 

'>' -9 " 

EXST GROUND \ 

.'\__ KEY-IN 

SECTION 2 TYP 

\ 
~~~ 

MID-SECTION LINE 
& 31ST AVE 

CONST 't 

~~~~~~<".-
~~,'«~ 

~ \ 
\ 
\ 

\__ EXST GROUND 

9'X1.5'X3' 
GABION BASKET 

VARIES 

1'-6" 5'-9" 

CHANNEL 
GC 

TYPICAL SECTION 

5'-9" 

15 l 
lfu £1 

I~ ~I 
CONCRETE CHANNEL AT 31ST AVENUE 

STA 403+87.39 TO STA 404+20.57 
(S EE DWG SD-2.13) 

GAB tON LINED CHANNEL A.T 31ST AVENUE 
STA 403+16.97 TO STA 403+87.39 

(SEE DWG SD-2.13) 

MID-SECTION LINE 

iii! ' & 31ST AVE CHANNEL 
CONST <t (jC EXST 

20· 12· r 
I ' l t7 : 12 0/~ I/ 

1 0fq_S 11 

1 o·1 l.sY4- 1 o 1 . L. I . ">~~<,) > ~ 
10: ' 20:1 , q_ 20:1 ••• 0 • • 10:1 ·' ~~ 

~ . ;} .,. ... .. /././~~~ 
~ <> IJ~ • •• • ' ,, {('~{/--

~~ 

FXST GROUND 
TACK COAT (SS-l h) · 

MAG SPEC 321, 329 & 713 

COMPACTED SUBGRADE 
(95%) 

FABRIC 

PAVEMENT SECTION 1 
TOTAL ~ 7.5" 

PROJ. NO. 

ST851 00332 

CONSULTING ENGINEER 
DR: CDF CK: GPH I DATE: 0 1/14 

2" AC SURFACE COURSE (MOD D-}2") 
MAG SPEC 321 

2.5" AC BASE COURSE (A-1}2") 
MAG SPEC 321 

3" AC BASE COURSE (A-1}2") 
MAG SPEC 32 1 

I.<.Ji 

~~ 

fx~F,t 

TYPICAL SECTION PAVEMENT SECTION 2 

CONCRETE CHANNEL A.T 3 1 ST AVENUE 
STA 404+20.57 TO STA 407+33. 15 

NOTE: SAME TYPICAL SECTION FOR 
STAMPED ASPHALT TREATMENT AT 
FLUSH MEDIAN LOCATIONS 

!Z Dl 

a t, 
- >-' 

I! II 

~~~ 

gi 

w 
';;' 
0 

£! 

~~--
I ;>i 
Cl... ~~ 
u. 
0 ; 

C: ! 
v ! 
En~~ 
·~ ~~ 
I~ t3l 
li':J 0

i 
!O:: i 

I~ 
·~ zll_L_L_LJ 

NEW 

(SEE DRAWINGS SD-2. 13 & SD-2.15) 

27TH AVENUE 
SECTION LINE. 

ft! & CONST <t 

I 
ESMT I 

NEW 35' - 42' NEW ESMT 'I 
R W NEW NEW 

/ EXST EXST R/W ESMT 

~ 
R/W I R/W I 

I 37' NEW R/W 58' NEW R/W ; 5' : -······- t=. ~==~~=_;,~-i~1~~~~~~~~~~===+~=-·--==-==~~-43~-~~!iZ~-- ---·--------J------·----r----j 
11.2' -37' EOP I 37' F /C 8.58'! 5' ! 

t:xsr i1. . , i sjw 1' : 1 Exs-:-
GROUND ~ +----j I I - 1-- I ' .// GHOUND 

-----'"!)::'<.<..~.;;::;.~~'~f.C ·--- i-._.· I 1.5% ! , 1.5% ' I ~----L<n-.'>R\,k'~v':/--------
---------::Y/>:Y/1'-::?Y/~~ , - --: '- ·--- t /<0(//Y/ __ _ 

. /. /;;///'.(/<~/,~, i ; ? !-.0'//.._y,v ~~"'».'<~,x----7; ' ! - ---""' ~)':'- --·--

"-:1 MAX ' ' i 4:1 fAAX _j i I 
THICKENED EDGE ·_/ ~ PAVEMENT - CURB & GUTIER 

MAG STD DET 201 I SECTION 1 MAG STD DET 220-1, TYPE A 
H=5" (TYP) 

E.XST 
R/W 

TYPICAL SECTION 
27TH AVENUE 

STA 33+30.00 TO STA 35+49.1 0 

27TH AVENUE 
SECTION LINE, 

i't\ & CONST <t 

27' EXST R/W 39 · ['.ST R/W 

EXST 
R/W 

f..----------··--·-···-···-··--·---·-·----1---.. .. ..... -_ .. _____ _ ---
1' 

' - - [ 
EKST ···~·· : ' 

GROUND \ I --- ·-···--w~A ./~- --

------ -~i'~%~~~,.. r- ---
4:1 MAX -

14.09 ' - 17.16' EOP 22.81 ' -36.96' EOP 

\ __ THICKENED EDGE 
MAG STD DET 201 
(TYP) I 

TYPICAL SECTION 
27TH AVENUE 

PAVEMENT 
SECTION 1 

STA 37+08.15 TO STA 37+83.23 -· ---·- ·~ .._,, _., , _...,, _ .._ 

1' 

tf-=
EXST 

.,.. - ~Y)'0m?:A- L _ Gi<OUND 
---,y',('\,/ /-.; '/N --

---·~~ ~""----- -

COMPACTED 

PAVEMENT SECTION 2 
TOTAL ~ 9" 

g" PCC 
CLASS A 

~-J'It: .. _ ... 
_..,,... _ ,_~,_.-...... 

~--...~~__..,_ 

"PER CITY OF PHOENIX CITY CODE CHAPTER 2. SECTION 2-28, 111ESE 
PlANS ARE FOR OFFlCIAL USE ONLY ANO MAY NOT BE SHAREO WITH 
OTHERS EXCEPT AS REQUIRED TO FULFlll. THE OBLIGATIONS OF THE 
CONTRACTOR'S CONTRACT WITH THE CITY OF PHOENIX." 

TYPICAL SECTIONS 

CITY OF PHOENIX, ARIZONA 2:_ 
STREET TRANSPORTATION DEPARTMENT ~ 

~--------~~----~' 

AVENIDA RIO SALADO/BROADWAY ROAD 
35TH AVENUE TO 27TH AVENUE 

ST85100332 

"' • " g ,., ,., 
DR: STAFF IDES: DHD CK: GPH 8 
DATE: 01 14 DATE: 01 14 DATE: 0 1 14 ;;) 

"' SCALE: NTS Iii 
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AVENIDA RIO SALADO/BROADWAY RD 
35TH AVENUE TO 27TH AVENUE 
PHOENIX STREETS - MARICOPA CO. 

i "B" 

"D" l c:t!"D" - - "A" ::>:: ·· · ., ., '· '' ,,., .. ,.,,!,, .. , ,1 o)~"C" .. 1 1.· I I · t I I I I I I . I, . I ! I I 

MAG 

L . ._''A'' 8 RAISFD ~2~~:~ 

I t-----~ARIE~_:-.J\~EE PLANS ·-' I SINGLE CURB 
' ' o.. . 6" . '"R (TYP) ~ : 1 MAG STD DET 222 

' TYP PLANTER AREA • 1 w ! ~~ ~ ' ' , I (TYP' 

i_____l J ' r SEE LANDSCAPE PLANS :I r PAVEMENT SECTION 

~ _ - __ -_,_- ·~ 

~~ ~~NI I 
REMOVE EXST AC PAVEMENT __/ 

& BASE COURSE IN PLANTER AREA 
TO BOTIOM OF EXST BASE-BACKFILL 
AS SHOWN ON LANDSCAPING PLANS. 

PAYMENT FOR THIS ITEM SHALL BE 
CONSIDERED INCIDENTAL TO 

SUBGRADE PREPARATION . 

SECTION "A - A" 
NO SCALE 

VARIES - SEE PLANS 1]' 
~--~ v • I • v------; 

STD DET ~~g.LE~-y~~R~ \ fR (TYP) ~\ 

TYPE A 

1 (TYP) 

(TYP) \ 2f STA~1PED \ 
\ ASPHALT \ \ i ~-- CONCRETE MEDIAN ' G\ . REFER TO ' ! ISLAND NOSE. SEE PAVING 

~ ::ii \ DWG D-::,-1 01 \ l / PLANS FOR WIDTH 
PLANTER AREA ~ ' 6 , • " " \ ~l ~ ~~-· -' r· - PAVEMENT SECTION 

!~' -' ·~ .. · 
. ;-:: /. /. 

' 4" ABC , · 
MAG SPEC 702 

PROVIDE f DEEP SCORE MARK OR POUR SEPARATELY. 
PAYMENT FOR CUTOFF SHALL BE INCIDENTAL TO THE 

CONCRETE MEDIAN ISLAND PAVEMENT. 

SECTION "C - C" 
NO SCALE 

VARIES - ,,SEE PLP.NS 

fR (TY~) 
2f STAMPED ~ \ 

. , a.. ASPHALT \ 
SINGLE CURB r MAG STD DET 222, TYPE A 

I (TYP) 
io j ~ REFER TO \ 

Lt{F'~.,.,.,., .. , ... ,.,., .. ,.,._.', _. 
~~ -~%~% ~ ~~ . 4" ABC --' 

M.liG SPEC 702 ~
AVEMENT SECTION 1 (TYP) 

. 

. 

' 

SECTION "B - B" 
NO SCALE 

12' 

/

r - CONCRETE MEDIA;: 
ISLAND NOSE i 

PAVEMENT ~ I tR (TYP) \ I 
SECTION 1 ' 

SECTION "D - D" 
NO SCALE 

SINGLE CURB r MAG STD DET 222, TYPE B I (TYP) 

, ;-- PLANTER AREA 

I 
'l.V/Y/>.7/.V'/Y/;;:, 

~-~G~~ STATE I PROJ. NO. 

9 I ARIZ I __ ST851 _00_3_3_2 ___ L _. 

Dibble 1 ::::..--- DIB3LE ENGINEERING 

- :=,-::::- CONSULTING ENGINEER 
DHD !DR: CDF I CK: GPH !DATE: 01/14 

_ .... .., .. _..,._..,.~ 
- -..,..~~---1-

'"PER CllY OF PHOENIX CllY CODE CHAPTER 2, SECTION 2-28, THESE 
PLANS ARE FOR OFFICIAl USE ONLY AND MAY NOT BE SHARED WI1H 
OTHERS EXCEPT >5 REQUIRED TO FULFILL THE OBLIGATIONS OF 1HE 
CONTRACTORS CONTRACT WITH THE CITY OF PHOENIX." 

MEDIAN ISLAND GEOMETRIC SHEET 

CITY OF PHOENIX, ARIZONA .::_ 
STREET TRANSPORTATION DEPARTMENT ~ 

~~~~~~~~~~~~~~~, 

AVENIDA RIO SALADO/BROADWAY ROAD "' 
35TH AVENU E TO 27TH AVENUE .g 

ST85100332 E ..., 

~g~~h' E~~T~~~1 F;;:1:;:4 =w~~~~~k-QjD~~~~~4~~~\h' E;g:GP~OHj::l ~1 :;:4 =r~D~WGG;s8ER~IE;S~N~Ojj . . . ~ 

SCALE: NTS G-4.0 1 ~ 
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AVENIDA RIO SALADO/BROADWAY RD 

35TH AVENUE TO 27TH AVENUE 

PHOENIX STREETS - MARICOPA CO. 

CURVE DATA 

@ 6 = 04'05'03" 
D = 00'30 '0D" 

R = 11459.16' 
T = 408.59 ' 

L = 816.85 ' 
EXT = 7.28' 

SUPER = N/C 
PI STA 310+35.D3 
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PROJ. NO. TOTAL 

1\ ST851 00332 164 

lJ DIBBUE 
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(~ j) j DBB ) CK: CSD _ IQ&tjL!±_ 
~-~ LOWER BUCKEYE ROAD 
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!---SECTION 23---
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!---SECTION 26---
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;!:, .:b i + 0::: 
BEGIN coNsr It -\ g g g! ;:: AVENIDA RIO SALADO n r· END coNsT :t_ 
STA 300+00.00 ,., BROADWAY ROAD N / STA 387+18.42 

~ 105 N89'51'53"E /100 
SOUTHERN AVENUE 

VICINITY MAP 
v S~CTION I 

---- / -~/ ( METADATA 

SECTIONS 23 & 26 
T1 N, R2E 

NOT 10 SCALE 

POiNT NO. i 
GROUND 
~iORTHI~G 

1883513.356 

2 i 879298.798 

81 i 875725.750 
! 

82 i 875771.452 

83 375685.743 

84 875650 .09 1 

85 1 875686.305 

85 875686.808 

87 I 875687.81 D 

88 i 875688.607 

89 i 875690.083 

90 i 875690.884 

91 ! 875693.142 
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SURVEYOR'S NOTES 

1. THE POSIT!ONA.L VALUES FOR THE SECTION!\'. MO~UMENTS 
SHOWN ARE B~.SCO UPON THE REVISED RESULTS 01 
SURVEY FOR AVENIOA RIO SAL~DO/BROADWAf ROAD 
COWROL. PREPA.RED BY AZTEC ENG!NEER!~iG , JECEMBER 
27, 2010. 

2. COORDINATES WERE VERIFIED iN THE >!ELD USING REAL 
"i"IME < NEM.~TIC GPS OBSERV;\T!ONS RELATiVE TO NGS 
PUBLISHED CON"'ROL POINTS. 

3. SURVEYED UNDER THE SUPERVISION OF RIJ..NC/\L_ J. 

4 

BILYEU. RLS. ARIZONA CERiiFIC.A.!E NO. 45834 DURING 
-HE MONTH OF OCTOBER 2010. 

CON"R~.CT0R SHALL VERIFY HORIZONTAL AND VERTIC~.L 
CONTROLS IN 'HE FIELD PRIOR TO CONSTRUCTION. 

5. THIS iS NOT A PROPER1Y BOUNDARY SlJf.:VEY. 

UN!TS 
COORDINATES. ELEVATiONS AND DISTANCES SHOWN IN iNTERNAT!ON~.L FEET (1FT) 

HQR!7QNTAL DATUM 
NMJS3(92 EPOCH) . ~R I ZO~I." CENl"RAi. ZONE 

.~Q.8J.Z.Q.~I!.\L_8Q.JJ.LSIM.Et:II 
COMBiNED SCALE FACTOF< (CSF): 0.999840026 
GROUND iiORTHiNG X CSF = GRID NORTHIIiG 
GI<OU ND EASTING X CSr = G!~IO E.ASTING 

VERTICAL DATUM 
PRO,IECT ELEVf..TIONS PER CITY OF PHOENIX PUBLISYED SEliCH 1h\RKS (NGVD 1929) 

PROJECT BE\ICHMARKS 
TH"£: ClTY OFPHOENIX PUBLISHED BE"CHMARK SHOWN AS: 
~551H AVE\IUE & BROADvVAf ~O.~D. POINT NO. 104 

CITY OF PHOENiX BRASS CAP IN YN<DHOLE, ~7TH AVENUE & BROADWM ROAD. 
POINT NO. 101 

MARiCOPf... COU'JiY HiGHWf..Y JEP/\RTMENT BR~.SS CA=> ,N 
HANDHOLE, 3 1ST AVENUE' & BROADWAY ROAD. POINT NO. 102 

POINT DATA T!..BLE POiNT D.A.TA Tft.BLE CONSTRUCTION CENTERLINE 

GROU ND 
EASTiNG ELEY~TION 

537340.575 i 1047.06 

560154.945 ! 1090.54 

633347.886! 1035.16 

633806.867 1 1 a36. 16 

634~01.789 j 1035.71 

634493.292 ! 10.36.20 

634661.725 ! 1037. 22 

634960.576 i 1039.15 

635264.584! 1039.97 

635490.i79! 1040.94 

635785.192 104 i .23 

635031.030 ! 1039.24 

635532.095 i 1038.55 

DESCRIP11C)N 

FOUND GDACS MOIJLJVENT "MCDCT". NOT SHCWN 

FOUND GDACS MONUV:ENT "t8F1". NOT SHCYVN 

SE .... Mf...G NAiL 

sc- 1/2 .. rm•.R 

SC Mt..G NAiL 

SE- M~.G NA'L 

SE! Mt-.G NAiL 

SC' MAG NA!L 

SE' M/-.G 1-JAiL 

SET Mt-.G NAiL 

SE' Mt-.G NA!L 

SE... Mt-.G NAiL 

SE- MAG NAlL 

! 1 GROUND 
POiNT NO. 1 NORTrl !NG 

GROUND 
EASTING I ELEVATION JESCRIPT ON 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

2C 1 

212 

i 875 750.533 639654.253 i 048.2:, j SET MAG NAIL 

I 875708.528 1 641749.61i I 1051.28 ! FOUND 3" CITY OF PHOENIX BRASS CAP FLUSH 

875700.766 i 635521.124 1037.4L 

FOUND 3" CITY OF PHOENIX BRASS CAP IN HANDHOLE (PROJECT BENCHMARK) 

FOUI.SD 3" M . .!..PlCO~A COUtJTV HIGH'I'vAY DEPARTMENT BRP.SS CAP IN HANDHOLE 
(PROJECT BE'J::HMARK) 

875704.298 FOUND 3" CllY OF PHOEI;IX BRASS CAP IN HAN!JHOLE 

B/5704.670 FOUND 3 " CITY OF f'HOENIX BRASS CAf' IIJ H~.NDHOLF. (F'RO,JECl BENCHMARK) 

875684 . .3/1 I 6:11252.149 1027.71 I FOU!iD 2" MAR ICO~A COUNTY ,\LUMINUM CAP 

i 878553.819 I 639043.666 1035.53 I FOUND U'\JM'\RKED REBf,R 

1873068.700 I 539160.5:>3 I 044.14 i FOUND 3" CITY OF PHOENIX BRASS CI<F' FLUSH 

1030.49 I FOUND 3" CITY OF PHOEN IX BRASS CAr' IN HANDHOLf. 

1035.1 ~ FOUND GRASS CAP !LUSH (RLS 25396) 

10:16.22 FOUND ALUMiNUrJ CAP FLUSII (RLS -~-7-2-39-)-----· -=j 

STATIO~ DCSCRIPliON 

300+00.00 BEGIN 

301 +83.89 PC 

303+03.33 PT 

306+27.50 r-:c 

314+44.45 DT 

334+89.88 PI 

GROUND 
NORTH~IG 

GROUID 
EASTING 

8757L1.071I 533032.513 

87574 i .506 I 5332 i 5.L00 

875734.693 I 533425.68& 

87 5718.903 I 633559 432 

875592.932 I 634475.691 

875700.775 I 635521.105 

8757"10.:217 I 6.39167_08~ 

@[!;! • 

A 

~ 

0 

LEGEND 
MONUMENT FOUND 
~.S NOlED 

SE.1' CONTROL POINT 
AS NOTED 

PROJECT BENCHMA.RK FOUND 
AS NOTED 

CALCULATED POSITION 

' PER CITY OF PHOENIX CITY CODE CHAPTER 2. SECTION 2-28. THESE 
PtANS ARE FOR OFF1CIAL USE ONLY AND MAY NOT BE SHARED WITH 
OTHERS EXCEPT I>S REQUIRED TO FULFILL THE OBLIGATIONS OF THE 
CONTRACTOR'S CONTRACT WITH THE CITY OF PHOENIX." 

SURVEY CONTROL 

92 ! 875694.209 537049.951 1040.58 SE- MAG NA1L 

93 i 875695.975 637509.652 ~ 1042.67 Sr- Mt-.G r~A!L 

i 875698.255 

?13 

214 

1875607.555 I 633640.357 

I 87559).6 i 7 I 633816 .71 I 

1873053.935 636520 742 
1 

878527453 ! 6.)6399 4tltl 

B785?7.0SC 6.'16399 465 

104 3 .84 rOUND RCBAR (RLS 3725o) 

1044.29 FOUND UNIAA~-<ED REBAR 
I CITY OF PHOENIX, ARIZONA I' 

STREET T RAN SPORTATI O N DEPARTMENT ~ 
94 638078.445 1 1045.40 SE"" Mt..G NA1L 

95 l 875734.782 638585.549 i 1045.93 SE... Mto.G NAiL 

95 i 875895.496 63915 1.770 I 1048.11 SE.1' Mr·.G NAiL 

97 1875160.523 639173.286 i 1047.15 SET MAG NAIL 

98 ]875669.974 639132.923 i 1046.96 SET t-.·11-.G hJAIL 

AVENIDA RIO SALADO/BROADWAY ROAD 
35TH AVENUE TO 27TH AVENUE 

ST85100332 

"' • " <..i 
Vl 
I 

"' "' "' j DWG SERIES NO.j ~ !DATE: 1/ 14 DATE: N/A !DATE: 1/ 14 

1 G-_5_:_0 1_j ~ I SCAUE: 1 500' 
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• 1-0 8-6 12-0 T SEDGE ONLY U 

AVENIOA RIO SALADO/BROADWAY RD '-.\ . \ i ! , " , .. , .. f CONCRETE CUT OFF WALL 1\ - ..... . 
35TH AVENUE TO 27TH AVENUE , \ : . 9" THICK PCCP HI ({... ~ 

PHOENIX STREETS - MARICOP.4 CO./ l . . -k\ . 1/ "'""""""" ~ j ~(~~)~ 
· 55 ' 1 · ; , ~~\ . L i RAMP ? ,y)i. . . , ~ I( . , 

. . . , - 07. / . . • ·I . . , . _L. 
_ L_. __ ~ I i - KEY-IN < ... • • • t ... < "> 

~ I , "·"'"'"'"' ' (TYP) 
City oi Pho-.:mi> 

402+56.37 
2.70' LT 
EL=1037.16 

TOB 

~~n 

(~J .. trX:Ll\.3...:.1~-- \ 
403+68.61 \ \ 
2.70' LT \ \ \ 
EL= 1038.55 \ 

~~<IO, [\ 
<56~ 

iOL,., 1 Lr ·~9 
OJs·9o 

E'r 1 
<'O'(}Q<~;.o 

iOL,.: L~-0..< 
~'OJs . 

40 ·<~o ·'-._1.±P 7. 90 
2o.o· G-~--
EL, 'OJs.ss .--l-1--4=!1 

,ATBM PT NO 91 
STA 335+00.84, 7.41' RT 
SET MAG NAIL EL=1038.55 

12"LX12"W 
BAFFLE BLOCK \ 

(TYP) \ 

D 3-#5 "' \ 
(TYP OF 3) 

n z - #5 , 
: LEA WAY 

-· (TYP) 

! : 2-#5 ~ ...... 
(TYP OF 4) 

r: 

< 
6" li l c> 

9'X6'X9" ----1 i-- t ' 
GABION MATIRESS o ! \ 0 !! 

~ 12'X1 'X3' W/GEOTEXTILE FABRIC -:. [ 

GABION MATIRESS 

CALIFORNIA PORTLAND 
CEMENT COMPANY 

1 D5-59-004B· .. 
REN 8419 

-... 
0 S ECTION B-:.8. 

('lEW 

\_ 9" THICK PCCP 
MAINTENANCE 
RAMP 

" 

, ... ·· ·, 
- F F F~---~-'---

··-.... 

i / C1;;t ~)<_~ · x9..:wj 
/"· ;SEE NOTE 1. .. r=.::f / · , 

j i 22) 12'X3'X1' = I ' 
! ~....___; 
i ~ 

......c.J;QM.PACTED ABC:, (957.), MAG SPEC 702 
TOB II . AlCESS ROADWAY 

N 
o· 10' 20 ' 

-- J SCALE: 1''=20 . 

% ··~·'' · 1-" v 1 -- ~ F- -- T r= s ~-r= -- --;;;ooo~ -- -- r= No&:..:- :zv;~ c I c-
~ · ~".1lh~ 

--~T.-""'~ . -,.,!...---

·- - - MATCH EXS-r:::~
@ 4:1 

I STA 403+32, 91.53'LT NOTES 

I 
/ r 30"¢ STORM DRAIN 

----~ 

TOP OF WINGWALL 1. EARTHWORK SHALL CONFORM TO REQUIREMENTS OF MAG STD SPEC 
SECTION 215: EARTHWORK FOR OPEN CHANNELS. MAXIMUM 
EMBANKMENT SLOPE SHALL BE 3H: 1 V. 

SYMMETRICAL j 
ABOUT ~ 

PLAN 

0 
I 

<0 

30"0 STORM 
DRAIN 

HEADWALL & APRON 

{1) MAG 501 -4 MODI~IE~ 

- 2-#5 Jl! 
EA WAY _j_ 

[
2-W5 n 
EA i WAY i ; 

I i ~ . 

'i I I~ ;I - I If" , ll ti#5 L __ i 

SECTION 

2. REFER TO SPECIAL PROVISIONS FOR ADDITIONAL DETAILED 
REQUIREMENTS OF GABION AND GABION MATIRESS CONSTRUCTION. 

3. ROCK DIAMETER SIZE SHALL BE AS FOLLOWS: 
GABIONS: 4" TO 8" 
GABION MATTRESS: 3" TO 5" 

4. GABION AND GABION MATIRESSES SHALL BE TRIMMED AND FOLDED 
PER MANUFACTURERS RECOMMENDATIONS TO MATCH DIMENSIONS OF 
PIPE AND HEADWALL PROTRUSIONS. 

5. CONCRETE HEADWALL WITH APRON SHALL BE CONSTRUCTED 
ACCORDING TO MAG STD DET 501-4 EXCEPT AS NOTED HERE. 

6. A CLEAN AND ROUGHENED SURFACE SHALL BE PROVIDED AT 
CONCRETE CONST JT'S. 

7. PROVIDE 3/4" CHAMFER AT ALL EXPOSED CONCRETE CORNERS. 
B. PROVIDE 2" CLR FROM REINF TO FACE OF CONCRETE, TYPICAL. 
9. ACCESS BARRIER NUTS SHALL NOT BE WELDED. PROXIMITY OF BAFFLE 

BLOCKS REQUIRES THAT ACCESS BARRIER BE REMOVED BY 
UNFASTENING NUTS AT ANCHOR BOLTS. 

10. PCC PAVEMENT EXPANSION AND CONTRACTION JTS SHALL BE 
CONSTRUCTED PER MAG STD DET 230 IN A STRAIGHT LINE AND 
VERTICAL PLANE PERP TO THE LONGITUDINAL LINE OF THE 
STRUCTURE. EXPANSION JT MAX SPACING SHALL BE 50'. 
CONTRACTION JT MAX SPACING SHALL BE 15', DOWELS ARE NOT 
REQUIRED. 

' 

CDF 

STORM DRAIN PIPE 

'-I N() STA TO STA I SIZE I LF 

0 403+32, 91 .53'LT TO 
1 30 1 96 404+07, 31.17'LT 

/' 0 404+07, 31.17'LT TO 
I 30 I B 404+ 15, 31.21'LT 

STORM DRAIN MANHOLE 

STATION TYPE 

404+07 P1520 & MAG 522 

STORM DRAIN HEADWALL 

NO STATION TYPE 

0 403+32 MAG 501-4 MOD 
91 .53' LT SEE DETAIL 1 

PAVING 

NO DESCRIPTION 

~~PCC PAVEMENT 
L'..:'..l CLASS A. 9" THICK 

~!AGGREGATE BASE COURSE, 4" THICK 

r:;-:;']ITRAFFIC BARRICADE 
I.:::J COP DET ?1106, TYPE B 

Q !CONCRETE RIBBON CURB 
L:':=.J MAG STD DET 220, TYPE B 

EROSiON PROTECTION 

NO DESCRIPTION 

~ IGABIONS 

~ IGABION MATIRESS 

~ !GEOTEXTILE FABRIC 

ACCESS BARRIER 

NO I DESCRIPTION 

1.71 !ACCESS BARRIER 
L::.l COP DET P 1564 

STORM 

SY 

SY 

NO STATION SIZE 

CD 404+15 30" 

SHEET REFERENCES 

1. SEE DWG R-1. 15 FOR REMOVAL PLAN 

472 

920 

UAN 

2. SEE DWG SD-2.14 FOR STORM DRAIN PROFILE 
3. SEE DVIG G-3.02 FOR TYPICAL SECTIONS 

-~-.. _ ... 
":::!:!.:.!-=:~ 

"PER CITY OF PHOENIX CllY CODE CHAPTER 2, SECTION 2-28, THESE 
PLANS ARE FOR OFFlCI'.L USE ONLY AND W.Y NOT BE SHARED WITH 
OTHERS EXCEPT f<S REQUIRED TO FULFILL THE OBLIGATIONS OF THE 
CONTRACTOR'S CONTRACT WITH THE CITY OF PHOENIX." 

STORM DRAIN PLAN 
~---------------~----~ ~ 

CITY OF PHOENIX, ARIZONA ~ 
STREET TRANSPORTATION DEPARTMENT ~ 

AVENIDA RIO SALADO/BROADWAY ROAD IX 
35TH AVENUE TO 27TH AVENUE . 

ST85100332 
"' 
0 
V> 

"' ..., 
hD~R~:~s=T~A~FF=---~D~ES~:-=D~H~D--~~C~K.-·~G~P~H-----.-D-W_G_S_E_R-IE_S __ N_O~. g 
DATE: 01 14 DATE: 01 14 DATE: 01 14 ;n 
SCALE: 1" = 20' HORIZONTAL SD-2. 13 ~ 



I
,---- AVENIDA RIO SALADO/BROADWAY RD 0' 10' 20' 40' iJ PROJ. NO. 

35TH AVENUE TO 27TH AVENUE ~- /(,-r.~ 

PHOENIX STREETS - MARICOP.A. CO. SCALE: 1"=20' d~'))i\ DIB3LE ENGINEERING 
1

1 \~ · . ) CONSULTING ENGINEER 
; ~ CK: GPH DATE: 01 14 

• C'ty of N hoonix 

· ~I 1 ~--~------------------------------------------------------------------~------------------------------------------------------------------------~------~----
i'DI I 

~ gf ! 
~in~ I . !.--
?.[ ~~ 
"- r - --r-- t-; .___ 

~II I I ij-
6lgi Ill~ 

n.l 

~~I 
GJ 0! 
n: I 

I 

1-----

11036 

lgll I I I 11----
p o34 

11032 

II __1-+-----;----,! 11022 

?: u 
f.ng 

ll. z ~ 

Q ~I Vl l.l csa 
0:: 

11020 

~ 
I 

.. I~~ ·~:1 

101 4 

. _glLttJ__j 1----

1--

1----

-
~ ---

! 
! 

I 
I 
I 

0 ----------------------------l 
---·-··-·-·-·-·---· r----- "' 

i -~ I + 

d 
L[) t 

+! 
I 

MH NO 15 l 

~- - - - \-rr=-11 -::::--__ - ----1 

STA 404+07, 31.2' LT 
RIM= 1037.00 

I 

I 
I 

PROPOSED \ 
GRADE © \ 

PIPE ~ 

lr EXST GROUND 

( ~ PiPE <i_ 

I 
I 

I 

I 2-YR \ 

I EGYL / 
- 2-YR y 
I HGL 

1 / 
' / ' ; 

r PIPE COLLAR 

/
. COP STD 

I DET P1505 

~ 
STA 403+65 
30.9' LT 

j 1NV=1030.19± 
~~ .Ji.S_ -- -
l- j_! -- ---- J 
- .i....-------, . . 

/35 LF 30" PiPE j 
1
© S=0.0019 '/FT±: 

-;V~G.30.2fS±_/j 
8 LF 30" PIPE I 
@ S=0.0020'/H 

''-INV=1030.17 
30" NE,S 

I 
I 
I 
I 
I 
I 

1----

1----

1----

11038 

1----

11036 

1----

11034 

11032 

1----

11030 

1----

11 028 

11026 

1----

11024 

11022 

11020 

11018 
1. 

~2. 

11016 

11014 

SHEET REFERENCES 

SEE DWG R-1.15 FOR REMOVAL PLAN 
SEE DWG SD- 2. 13 FOR HEADWALL DETAILS 

r-----1 v::::.::=-.::.:::::!:j I 
11 n 1 ? ( PER CITY OF PHOENIX CllY CODE CHAPTER 2, SECTION 2-28, lHESE 
~PLANS ARE FOR OFFlCIAL USE ONLY AND MAY NOT BE SHARED WITH 

OTHERS EXCEPT AS REQUIRED TO FULFlLL THE OBUGATIONS OF THE 
CONTRACTOR'S CO~'TRACT WITH THE CITY Of PHOENIX." 

f-----l - -
STORM DRAIN PROFILE 

r---+---~~~~~~~~~~~~--~ v 
CITY OF PHOENIX, ARIZONA ~ 

STREET TRANSPORTATION DEPARTMENT <::_ 

I 1----- AVENIDA RIO SALADO/BROADWAY ROAD f, 
I 35TH AVENUE TO 27TH AVENUE ! 
I 1----- ST85100332 ~ 

I j I DR: STAFF DES: DHD CK: GPH DWG SERIES NO g 
I DATE: D1 14 DATE: 01 14 DATE: 01 14 ' :;; 

I 402+00 403 + 00 404+00 404+50 SCALE· 1" - 20' HORIZONTAL I SD- 2 14 ~ 
. 1" = 2' VERTICAL · V> 



AVENIDA RIO SALADO/BROADWAY RD 
35TH AVENUE TO 27TH AVENUE 

PHOENIX STREETS - MARICOPA CO. 

I"} 
..-
N 
I 

0 
(j) 

NOTES 
1. PCC PAVEMENT EXPANSION AND CONTRACTION JTS 

SHALL BE CONSTRUCTED PER MAG STD DET 230 IN 
A STRAIGHT LINE AND VERTICAL PLANE PERP TO THE 
LONGITUDINAL LINE OF THE CHANNEL. EXPANSION JT 
MAX SPACING SHALL BE 50'. CONTRACTION JT MAX 
SPACING SHALL BE 15', DOWELS ARE NOT 
REQUIRED. ltd 

120' 
TCE 

·s· -
-~~ ············ ... 

·· ... 1 
~--~ 

13010! 

o· 1 o· 2o' 40 ' 

- -=-=--.. _ .. _____ } I?~ <~ c ') z SCALE: 1 "~20' 

""-~/ '" /,£1 ~-
u 

~ ::·~·· ...... . 0 [; 'i· .· 
0::: 'i !.. ·< 

~ I. ; 
3: !· 

. 

<..:> 
3: 
0 

w 
w 
(j) 

PENNINGTON 
PROPERTI ES LLC 

1 05-50-002C 
LOT#3 

REN 8412 

, 1 :: ,,11~ 
~ 'i' ?, zj . <J:~ . '· . . ?::> ~ ~ 

,A. TBM PT NO 91 

0 
l{) 

+ 
'¢ 
0 
'¢ 

~ 
(/) 

STA 335+00.84, 7 .41' RT 
SET MAG NAIL EL~1038.55 

" 

r MID- SECTION LINE 
I & 31 ST AVE CONST <t 

I 
-oi~- -~ 1 

~ ~ "\"- I .. I . , __ __. .! 

. ".. I " . ~ ~ . 
I 'Q I;( ' 0 1 

31 SI, AVENUE I ~ 1 4o6-+llo I 'J 

:· ALIGNMENT 

13102 ! 
PENNINGTON ROBERT 

ALAN/MARVA LYN N 
1 04-49·001 8 

LOT #4 
REN 8412 

r EXST GROUND 
I @ PiPE ~ 

I 
·-- --- __ ,_ -------

PROPOSED GRADE 
@ PIPE Ci_ 

·-- -·- ----

/~ 2-YR EGL 

NEW 

------.__ ,.j 

/ 
... _ .. _. ___ ....... .. --·-·-· ...... Mt:LNO.J j 

ARS <l STA 335+21, 39.0' LT 
31ST AVE (i_ STA 407+62, 33.1' LT 

RIM~1039.02 

I ;· 2-YR HGL ---------

_--~-~--~ _:~- j _;/ -~- -~- ~~--~:- -- -~=.. ..=-=- --- -
- -- ---··--- --···---·-· 

-- ------=-~ ·- - -- - -···- - -- -· -- - - --

--· -···-

~i~:i030.2€± 
- --··- - --- - ··- --- -··- : - ····- - ·· 

,) ~ 2 LF 30" PlPE. 
© s~o oo2D '/ FT± 

--····--·-

INV~1030.87± 

30" N 
I NV~ 1030.87 

24" E 
INV~1031.37 

24" w 

.. , ~:.; :: ~ 
1 . f ARS/BROAbwi Y R~ , ··· 1'\~ 

/ SECTION LINE; <~> .... \':·;:~·.·&: ' ..... ~ .... · • -r .. · it & CONST' <t '-'~. "'. · . r . ·~~ 
.... . : . NEW ROADWAY :~~ 

~~ 

. .. .7[ ?t=.t.: P~Y!N8 . ~~~~\, 
00 "·· . ,( .. 

91 

' S00'01 '07"W 

\.~ 

,..- NEW ROADWAY I SEE PAVING PLANS 

---------......__ 

RD 

SH EET REFERENCES 

SEE DWG R- 1.16 FOR REMOVAL PLAN 
SEE DWG G- 3.02 FOR TYPICAL SECTIONS 

OF PHOENIX CITY CODE CHAPTER 2, SECTION 2-28, 
FOR OFFlC\Al USE ONLY AND MAY NOT BE SKI\RED WfTH 

I
. _ .. .. CEPT AS REQUIRED TO FlULFlll THE OBUCATIONS OF THE 
t"'ntJTQ 6.1"'Tn~<:. CONTRACT WITH THE CITY OF PHOENIX. " 

· ~~~ ~ 

CITY OF PHOENIX, ARIZONA ~ 
STREET TRANSPORTATION DEPARTMENT ~ 

AVENIDA RIO SALADO/BROADWAY ROAD 
35TH AVENUE TO 27TH AVENUE 

ST85100332 

OR: STAFF IDES: DHD CK: GPH 

"' ~ 
•0 

DATE: 0 1 14 ! DATE: 0 1 14 DATE: 0 1 14 "' 
404+50+00 455+00 4 56+ 0 0 408+00 SCALE: ~ : :' ~ ~· ~~~i~g._~TAL ~ 
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AVENIDA RIO SALADO/BROADWAY RD 
35TH AVENUE TO 27TH AVENUE 
PHOENIX STREETS - MARICOPA CO. 

~~ ; 11: ---t----'_J- ' 11 045 

jD.. ~~ 
iLL. -
iO 
i>-
18 
liD 

1---

11040 

1---

ARS/BROADWAY 
RD 

CONST 
rt 

I 
PIPE 

- 22 ' ~ 
' 41' -

29' 

--------------------------------------·---- l----------------·--'-·-'--------------

;.-, 
N II 
I_J ! ~ '{ -! 

o__:::; > 

lz 
I~ 
~~ 

11035 -------- _____ 7 _____ ---

PROPOSED _ _/ EXISTING _/ 

I;I I I''~O ~: !!!~ 
1---

11025 

1---

1----
;--,--- ... .--......,.-~---

- ~11··--1-~_j_j ~ i~ 2 1 ! !
1 
1 1045 

iZ ,.,:. . : 

1---~~ ~ 
• -: ;1 1040 

i: z !11035 

li ~ 
I~ 11030 

l5i 1---

11025 

f-

1---

w! ~~~~ ~~ i 11 1045 
: I I 

,_, I I 
x~i i ' !r--
§ ~~ ,_ -rt-lt (l_Q±Q__ 
l ~I I j I 

6 1 I I II--
~ 
u 
' z 
~o 
m~ 

~5 
Q?t3 
GJO 
"' 

11035 

11030 

f-

·-~lLLLUI--
' I--

I---

FINISHED GRADE GROUND 

-15 -10 qJ 10 20 

<@) STA 312+ 57 
6 W ARS/BROADVIAY RD DVIG SD- 2.02 

"' 

"'-'a~ COP STD DET P1505 \ 
!' 7~~ _ CONCRETE PIPE COLLAR \ 

:fi .-:11 ,-; STA 312+92, 6 ' LT \ 

ARS/BROADWAY 
RD 

CONST 
~ 

60 70 

PIN:··;-

ft 
-I u II j --
o__:::; > 72' \ 

_ _ _ _ _ _ __ _ _ r----=--=--=--=--=-==-=-~~-=--~i~PR5Po;Efx~~1~~~~~:J"~~gE _____ __c.,\~---6~ --- ~---- --- --~---22;--- -------------l 
I - L \ 

45 LF 15" PIPE @ S=O 0020' ~ --- - -T;_ ;-YR ~L-'N~-- i @a~~;~S;~ P_IP£:-- -- _ _ _ __ (' 1 \ 

-70 

-15 

/FJ £ TIE INTO ~XS! 1:> I 
CONNECTOR PiPE 

_) _ ~ ~ --~~j_~":--""...:=-:="'~.s.-~~~- I I 
INV=1032.ss "': ::;:; /:::r=--- ---=~~~~~"'~2IU:~Vc-ff-=T'--Y~,~, 1 

~ ,/ ! ---~ \ \__ CONCRETE PIPE COLLAf.<--- ~ ~ JL_ L_; __ I 

-60 

12" w (DrP)-~ \\ )1--~~:· ... "'r.S~~CP) COP STD DET P150s H·d=l?~~.t 2 :r ..;._/ 
I NV~ 1 029= I ~,p/ ,,,_, ___ .____ I STA 312-<-92, 0' RT IN V- 1 028 · 60 ~ 

12"W(DIP) .J ,_/ 

-50 

ARS/BROADWAY 
RD 

CONST 
rt 
l 

-40 

CONTINGENT ITEM 

-30 

PIPE 
21.5' 5_ 

-l- ' 
I 

I PROPOSED FINISHED GRADE _/ / 

00 10 

I NV= 1 030.87 
I NV= 1030.37 

INV=1030.62 
20 

-20 -10 

\§ · STA 312+92 
5W ARS/BROADVIAY RD DVIG SJ-2,02 

26 ' 

1\@ STA 316+88 
~4W ARS/BROADVIAY RD OVIG SJ-2.02 

l / , _,..,. --" I NV= 1 020± 
,-1)---. 36'S (RCP) 

\ \ ) ) 
\'- // 10 

..,. 
-I")~ 

NJII"'-
I_j"> 

"' 0 
{() --m --- !1-.:t-
- 1 6 II 
n_2t- > 

/:: ·-.. -r30H S \RCP) 
I f ) \ ABANDONED' 
\(, L !_ I liN=1021:t 

--/ 
20 

/ --·--
EX!STII~G GROU"D _/ 

50 60 70 

30 37 

~ 

---

11045 

1---

11 040 

11 035 

1---

11 030 

1--

11025 

I---

1--

1--

11045 

1--

11040 

11035 

1---

11030 

1---

11025 

I---

I---

r---
1045 

~--

.1040 

NO. ! TOTAL 

1oo 1 164 

!-----l I 

1030 

l-==::=z===: 
'PER CllY OF PHOENIX CllY COOE CHAPTER 2, SECTION 2-28, THESE 
PLANS ARE FOR OFFICIAL USE ONLY AND MAY NOT BE SHARED WrlH 
OTHERS EXCEPT AS REQUIRED TO FULFILL THE OBUGATIONS OF THE 
CONTRACTOR'S CONTRACT WITH THE CITY OF PHOENIX. " 

CONNECTOR PIPE PROFILES 
r-~r-~C~ITY~~O~F~P~H~O~E~N~I~X~,7A=R~IZ~O~N~A~~~ 

STREET TRANSPORTATION DEPARTMENT ~ 

!-----l AVENIDA RIO SALADO/BROADWAY ROAD ~ ~ 
35TH AVENUE TO 27TH AVENUE -

I--- ST85100332 

I DR: STAFF IDES: DHD I CK: GPH 
IDATE: 0 1/ 14 ! DATE: 0 1/ 14 IDATE: 0 1 

SCALE: ~ : : ; : ~~~AL 

a: 
u 

:::1 
0 
0 

+------l :g 
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THIS PROJECT 
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VICINITY MAP 
NTS 

COP INSPECTION STAMP 
CfTY PROJECT MANAGER 

CITY INSPECTOR 

CONTRACTOR ------------

DATE OF FINAL COMPLITION - -------

APPROVED 
DrRECTOR 

APPROVED ";;rr'},_,~/ A. _ _;£~ 
DEPUTY STREE:T TRANSPORTATION DIRECTOR 

CITY OF PHOENIX 
STREET TRANSPORTATION DEPARTMENT 

DESIGN & CONSTRUCTION MANAGEMENT Dl.VISION 
PAVING AND STORM DRAIN 

MAYOR 
GREG STANTON 

CITY MANAGER 

DAlE: 0 1/H 

""""""'-
"""'Vliln 

lONE ~c¥t 

OtXI..fTA DR 

~&.\'tJ. 

"""""'"" HloP'P"( VAl..l.l:Y RD 

P:I~PKRO 

DEDI: VAU£r' DR 

BfAAilSUY "" 
UNION HiU.S ~ 

9(U_"" 

<lRW«<AY l!!> 

......,.,.,...,,., 

AVENIDA RIO SALADO/BROADWAY ROAD 
43RD AVENUE TO 35TH AVENUE 

ST85100333 
FEDERAL AID NO. HPS-PHX-0(005)A 

ADOT TRACS NO. 0000 MA PHX SS606 01 C 

LENGTH OF PROJECT = 6,053 LF = 1. 15 MILES 

AREA OF DISTURBANCE = 20.4 ACRES 

2014 
~ 
lS-2.0!> 

KEY MAP 
NTS 

GMP2 
VOLUME 1 

~ 
tt=t~ ~ lS-!.06 ~ . lS-2.07 

··1· I I 
0 0 0 
0 0 0 
+ .. + 

8 ¥r-~20I 7 IP-~2 . 1 ~r-1.22 1 
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<0 
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SHEET NO. 

1 

2 - 3 
4- 6 

7 

8 
9 - 10 

11 -. 13 
14 

15 - 16 

17- 34 

35 - 38 
39 - 42 
43 - 44 
45- 49 
so - 62 

63 
64 

55 - 67 
68- 81 
82 - 95 

96 

97 
98 - 102 

103 - 11 0 
111 - 11 8 

119 
120 - 123 

124 
125 -144 

145 - 153 
154 - 155 
156 - 161 

w 
~ 
z 

CITY BENCHMARKS: 
~ u 
<( 

ACTING CITY MANAGER - ED ZUERCHER 

CITY COUNCIL w 
:::> 
z 
w DISTRICT NO 1. 

DISTRICT NO 2. 

DISTRICT NO 3. 

DISTRI CT NO 4. 

DISTRICT NO 5. 

DISTRICT NO 6. 

DISTRICT NO 7. 

DISTRICT NO 8. 

THELDA WILLIAMS 

JIM WARING 

BILL GATES 

LAURA PASTOR 

DANIEL VALENZUELA 

SAL DICICCIO 

MICHAEL NOWAKOWSKI 

KATE GALLEGO 

~ 
::r:: 
t-
1.() 
C'? 

0 
t-
w 
:::> 
z 
w 

INDEX OF SHEETS 
~ 
0 
0::: 

OWG. SERIES NO. 

G-1.01 

G-1.02 - C-1 .03 
G-2.01 - G-2.03 
G-2.04 
G- 2.05 
G-3,01 - G-3.02 
G-4.01 - G-4.04 
G-5.01 
G-6.01 - G-6.02 

P-1.01 - P-1 .1 8 
P-1.19 - P-1.22 
DT-1.01 - DT-1.04 
DT-2.01 - DT-2.02 
DT-3.01 - DT- 3.04 
DT-4.01 - DT-4.13 
S0-1.01 
DS-1.01 
58-1.01 - SB-1.03 
S0-2.01 - SD-2.14 
CP-1.01 - CP-1.14 
ft.P-1 .01 

DD-1.01 
L0-1.01 - LD-1.05 

LS-1.01 - LS-1.08 

LS-2.01 - LS-2.08 
SC-1.01 
SL-1.01 - SL-1.04 
ST-1.01 

W0-1.01 - W0-1 .02 
SP-1.01 - SP-1.06 

SHEET Tin.£ 

COVER SHEET 

LEGEND AND NOTES SHEET 
ROADWAY SUMMARY SHEETS 
STORM DRAIN SUMMARY 
ROADWAY UGHTlNG SUMMARY 
TYPICAL SECTIO~S 

C'? 
..q-

~ 
0 
0::: 
>-
~ 
0 
<( 
0 

INTERSECTION WORKSHEETS ~ 
PAVING PLAN & PROFILE SHEETS - ARS/BROADWAY RD() 
PAVING PlAN & PROFILE - FRONTAGE RO 0 

MEDIAN ISLAND GEOMETRIC SHEETS 
SURVEY CONTROL SHEETS 

SPECIAL DETAILS - PAVING <( 
MEDIAN ISLAND DETAIL SHEETS ....J 
DRIVEWAY CROSS SECTION SHEETS ';]5 
ROADWAY CROSS SECTIONS 
STORM DRAIN HYORAUUC GRADE UNE PROFILE 0 
STORM DRAIN DESIGN SUMMARY SHEET 0::: 
GEOTIECHNICAL INFORM A llON (§ 
STORM DRAIN PLAN· & PROFILE 
CATCH BASIN CONNECTOR PIPE PROFILES 
AlTERN A TIE PIPE CHART 

SPECIAL DETAILS {STORM DRAIN) 
LANDSCAPE DETAILS 
LANDSCAPE PLANS 
IRRIGA110N PLANS 
STREET LIGHT COVER SHEET 
STREET LIGHT' PLAN SHEETS 
STREET LIGHT' DETAIL SHEET 
TRAmC SIGNAL PLANS 
PAINT AND SIGNING PLANS 
WAnER LINE RELOCATION SHEETS 
SANITARY SEWER PLANS 
SRP ELECTRICAL .PLANS 

~tlflll....,._."-" ... *• 

z 
w 
> 
<( .. ..... 
N 

I 
l() 

c) 
N 

I 
l() 

..-
N . 
..q-

c) 
N 

I 

-.::r 
a) 
...-
.._f. 
u) 

;Jz~/;<! 
DATE 

a 
cr: 
I") 
"<f' 

~ 
City W Phoe.'\l,. 

D PAVING PLAN/PROFILE SHEETS 

0 STORM DRAIN PLAN/PROFILE SHEETS 

0 STREET LIGHT PLAN SHEETS 

MARICOPA COUNTY BRASS CAP IN HANDHOLE 

AT INTERSECTION OF BROADWAY ROAD AND 

31ST AVENUE. ELEV 1037.44 (COP DATUM) 0
_ ...... ....... 
602-263-1100 
1-l!Oil-STAKf·IT 
""" _ _, 

a 
c.-5 
C'0 

l/Y~t' 
DATE 

N 

0 LANDSCAPE/IRRIGATION PLAN SHEETS 

MARICOPA COUNTY BRASS CAP FLUSH AT 
WI ER AVENUE AND 43RD AVENUE 

ELEV 1025.92 (COP DATUM) 

"PER CITY OF PHOENIX CnY CODE CHAPTER 2, SECTION 
2 - 28. THESE PLANS ARE FOR OFFICIAL USE ONLY AND 
MAY NOT BE SHARED WITH OTHERS EXCEPT AS 
REQUIRED TO FULFILL THE OBLIGATIONS OF THE 
CONTRACTOR'S CONTRACT WITH THE CITY OF PHOENIX. • 
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AVENIDA RIO SALADO/BROADWAY RD 

PHOENIX STREET - MARICOPA CO. 

43RD AVENUE TO 35TH AVENUE 

LEGEND 

A BENCHMARK 

® NEW SURVEY MONUMENT - M.A.G. DETAIL 120- 1 TYPE "B" 

® EXISTING SURVEY MONUMENT - MAG. DETAIL 120-1 TYPE "B" 

1!1 NEW SURVEY MONUMENT - M.A.G. DETAIL 120- 1 TYPE "A" 

1!1 EXISTING SURVEY MONUMENT - M.A.G. DETAIL 120-1 TYPE "A" 

= NEW COMBINED CURB &: GUTIER - M.A.G. DETAIL 220 TYPE "A" 

:= - := EXISTING COMBINED CURB &: GUTIER 

~ NEW CONCRETE SIDEWALK - STD. DETAIL P1230 

~ EXISTING CONCRETE SIDEWALK 

:EE:5f NEW CONCRETE DRIVEWAY OR ALLEY ENT. PER DETAIL NO. ON PLANS 

=jf = I C EXISTING CONCRETE DRIVEWAY OR AULEY ENT. 

~ NEW CONCRETE SIDEWALK RAMP PER DETAIL ON PLANS 

~ EXISTING CONCRETE SIDEWALK RAMP 

- - - NEW SLOPE EASEMENT 

- EXISTING SLOPE EASEMENT 

~ 
~ 

NEW TCE 

EXISTING EASEMENT LINE 

NEW R/W LINE 

EXISTING R/W LINE 

NEW PAVEMENT CENTER LINE OR MONUMENT LINE 

EXISTING PAVEMENT CENTER LINE OR MONUMENT LINE 

NEW DECORATIVE PAVEMENT 

EXISTING DECORATIVE PAVEMENT 

--c -- NEW CUT LINE 

-- F -- NEW FILL LINE 

=====> NEW BLOCK WALL 

====:::::J EXISTING BLOCK FENCE 

--X-- NEW WIRE FIENCE 

- - x - - EXISTING WIRE FIENCE 

---<>-----<>- NEW CHAIN LINK FENCE 

--R'TW-- NEW RETAINING WALL 

c::::=::==J EXISTING AC PAVEMENT 

7\ AVERAGE GROUND EUEVATION AT R/W LINE (SHOW IN PROFILE) 

/"' NEW MAIL BOX 

f' EXISTING MAIL BOX 

-- ,, ,. • ~ NEW WAllER SERVICE W/SIZE AND WAllER METER BOX 

-- v•· • ~ EXISTING WATER SERVICE W/SIZE AND WATER METER BOX 

-12· "" w- NEW UTILITY LINE W/SIZE &: TYPE (12" AND SMALLER) 

- 12· D<P w- EXISTING UTILITY LINE W/SIZE &: TYPE ( 12" AND SMALLER) 

"' "'' • NEW UTILITY LINE W/SIZE &: TYPE (GREATER THAN 12") 

30"'DiP w EXISTING UTILITY LINE W/SIZE &: TYPE (GREATJER THAN 12") 

@ NEW MANHOLE (UTILITY DESIGNATION IN CENTER) 

@ EXISTING MANHOUE (UTILITY DESIGNATION IN CENTER) 

NEW STORM SEWER (GREATER THAN 12") 

- =--=- EXISTING STORM SEWER OR NEW STORM SEWER SHOWN 
ON SEPARATlE PLANS (GREATER THAN 12") 

=~"""'= NEW CATCH BASIN, GUTIER INUIT (UENGTH TO SCALE) 

= ,_, = EXISTING CATCH BASIN, GUTTIER INLET 

,W?k, NEW CATCH BASIN, CURB INUIT (LENGTH TO SCALE) 

:' ~ :' EXISTING CATCH BASIN, CURB INLET 

~~ NEW CATCH BASIN, CURB &: GUTTIER INLET (LENGTH TO SCAUE) 

:' ~ :' EXISTING CATCH BASIN, CURB &: GUTIER INUIT 

e NEW IRRIGATION STANDPIPE - M.A.G. DETAIL 503 

e EXISTING IRRIGATION STANDPIPE 

8 NEW OR RELOCATED FIRE HYDRANT BY CONTRACTOR 

8 EXISTING FIRE HYDRANT 

® NEW OR RELOCATED UTILITY VALVE BY CONTRACTOR 

® EXISTING UTILITY VALVE 

ID NEW OR RELOCATED IRRIGATION BOX BY CONTRACTOR 

:c EXISTING IRRIGATION BOX 

___c_ ADJUST EXIST. WATER VALVE BOX - C.O.P. DETAIL P1391 

[""T.N.=_ EXISTING WATER VALVE W/TOP OF OPERATING NUT EUEVATION 

r --
V 
r 
v 

-<> 

0 
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0 
0 
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j323 1j 

NEW STREET OR TRAFFIC SIGN 

EXISTING STREET OR TRAFFIC SIGN 

NEW TRAFFIC SIGNAL POLE W/MAST AIRM &: SIGNAL INDICATIONS 

EXISTING TRAFFIC SIGNAL POUE W/MAST ARM &: SIGNAL INDICATIONS 

NEW OR RELOCATlED UTILITY POUE W/LINE INDICATING WIRE DIRECTION 

EXISTING UTILITY POUE W/LINE INDICATING WIRE DIRECTION 

NEW OR RELOCATlED POWER POUE DOWN GUY ANCHOR 

EXISTING POWER POUE DOWN GUY ANCHOR 

NEW STREET LIGHT &: POUE 

EXISTING STREET LIGHT &: POUE 

NEW STREET LIGHT 

EXISTING STREET LIGHT 

EXISTING TREE OR STUMP TO BE REMOVED (GREATER THAN 12" DIA.) 

EXISTING TREE OR STUMP TO BE REMOVED 12" DIA. OR LESS (NPI) 

EXISTING TREE TO BE TRANSPLANTED BY CONTRACTOR 

EXISTING TREE TO REMAIN (GREATER THAN 12" DIA.) 

EXISTING TREE TO REMAIN (12" DIA. AND SMALIUER) 

EXISTING PINE TREE 

EXISTING PALM TREE 

EXISTING LAIRGE SHRUB 

EXISTING SMALL SHRUB 

EXISTING BUSH 

SAWCUT &: MATCH EXISTING 

MATCH EXISTING 

PROPERTY ADDRESS NUMBER 

AC 
ALIGN 

AP 
APN 

APRN 
ARS 

B 
BAR 

BC 
BCF 
B/C 
BFP 

BLDG 
BLOIWL 

BLWL 
BM 

BOL 
BOU 

c 
CLF 

CMU 
COP 
COR 

CPLR 
CRB 
CST 

ALUMINUM CAP 
ALIGNMENT 
ANGLE POINT 
ASSESSORS PARCEL NUMBER 
APRON - CONCRETE 
AVENIDA RIO SALADO 

BEGIN 
BARRICADE 
BRASS CAP 
BRASS CAP FLUSH 
BACK OF CURB 
BACK FLOW PREVENTER 
BUILDING 
BLOCK/ORNAMENTAL IRON WALL 
BLOCK WALL 
BENCHMARK 
BOLLARD OR GUARD POST 
BOTIOM OF UTILITY 

CONCRETE 
CHAIN LINK FENCE 
CONCRETE MASONRY UNIT 
CITY OF PHOENIX 
CORNER 
CONCRETE PILLAR 
CURB 
CONSTRUCTION 

DE 
DELIN 
DNGY 

DTL I DET 

E 
EC 
EE 

EGL 
ELEC 

EM 
EMH 
ENT 

EP 
EPB 

EPNG 

F/C 
FG 
FL 

FNC 
FO 

G 
GM 

GRATE 
GV 

HOG 
HDRL 

HGL 
HH 

STRUCTURAL NOTES 

"CLEAR" DIMENSIONS FOR DEPTH OF REINFORCING STEEL ARE FROM FACE 
CONCRETE TO FACE OF BARS. 

ALL EXPOSED EDGES OF CONCRETE SHALL BE BEVELED OR ROUNDED. 

OF 

ALL EXPOSED CONCRETE SURFACES SHALL BE FINISHED IN ACCORDANCE WITH 
ARIZONA DEPT. OF TRANSPORTATION STANDARD SPECIFICATION 601-3.05 -
FINISHING CONCRETE. UNLESS OTHERWISE SPECIFIED. 

NOTES 
ALL CONSTRUCTION SHALL BE PERFORMED IN ACCORDANCE WITH CONTRACT 
SPECIFICATIONS; PLANS; CITY OF PHOENIX SUPPLEMENTS TO MAG STANDARD 
SPECIFICATIONS AND DETAILS; AND MAG STANDARD SPECIFICATIONS AND DETAILS. 
IN THAT ORDER OF PRECEDENCE. AT THE TIME OF CONSTRUCTION BID. 

ALL STORM SEWER MANHOLES ARE TO BE CONSTRUCTED WITHOUT STEPS. 

PIPE CONNECTIONS TO EXISTING CONCRETE PIPE MAINS SHALL BE MADE IN 
ACCORDANCE WITH DETAILS CALLED OUT ON THE PLANS. CONNECTION TO MAINS 
SHALL NOT BE CLOSER THAN s·. CENTER TO CENTER. 

PIPE CONNECTIONS TO NEW PRECAST CONCRETE PIPE MAINS. SHALL BE MADE 
WITH FACTORY MADE WYES OR TEES. THE DETAIL OF THE FITIINGS MUST BE 
SUBMITIED TO THE ENGINEER FOR APPROVAL PRIOR TO MANUFACTURE. PIPE 
CONNECTIONS TO NEW CAST IN PLACE CONCRETE PIPE MAINS SHALL BE MADE 
PER C.O.P. DETAIL P1576. 

CATCH BASIN CONNECTOR PIPES SHALL BE LAID ON A STRAIGHT ALIGNMENT AND 
SLOPE UNLESS OTHERWISE SPECIFIED. IF BREAKS IN ALIGNMENT OR SLOPE ARE 
NECESSARY TO MEET FIELD CONDITIONS. THE MAXIMUM DEFLECTION SHALL BE 
22-1/2' THE BEND SHALL BE COLLARED ACCORDING TO C.O.P. DETAIL P1505. 
ANY ANGLE BENDS GREATER THAN 22-1/2" SHALL BE PREFABRICATED. 

CONNECTOR PIPES SHALL CONNECT TO CATCH BASIN WALLS AT AN ANGLE NOT 
TO EXCEED 22-1 /2' FROM PERPENDICULAR. 

FACILITIES WHICH ARE NOT SPECIFICALLY LOCATED WITH ACTUAL VERTICAL AND 
HORIZONTAL CONTROLS. ARE LOCATED ONLY APPROXIMATELY AND TO THE BEST 
AVAILABLE INFORMATION PROVIDED BY VARIOUS OWNERS OF THE FACILITIES, AND 
SUPPLEMENTED BY VISUAL SURFACE INFORMATION WHERE APPROPRIATE. 
ACCURACY. LOCATION AND COMPLETENESS OF THIS INFORMATION SHALL BE 
VERIFIED BY THE CONTRACTOR PRIOR TO INITIATION OF CONSTRUCTION. 

AT LEAST TWO WORKING DAYS BEFORE CONSTRUCTION. THE CONTRACTOR SHALL 
CONTACT BLUESTAKE TO FINO AND FLAG UNDERGROUND UTILITIES. THE 
CONTRACTOR SHALL CONTACT OTHER APPROPRIATE UTILITIES DIRECTLY IF THEY 
ARE NOT ON BLUESTAKE SYSTEM. 

VERTICAL CONTROL IS BASED ON NATIONAL GEODETIC SURVEY. 

UNLESS OTHERWISE NOTED. STATIONS SHOWN ON PIPE PROFILES ARE ALONG 
CENTERLINE OF PIPE. 

AS BREVIA TIONS 

DRAINAGE EASEMENT 
DELINEATOR 

IBX IRRIGATION CONTROL BOX 

LIP OF GUTIER 

TBM 
TC 

TCE 
TFBRL 

TMH 
TN 

TNF 
TOU 

TPED 
TSP 
TSC 

TSPB 

DOWN GUY 
DETAIL 

END OR EAST 
ELECTRICAL CABINET 
ELECTRICAL EASEMENT 
ENERGY GRADE LINE 
ELECTRIC OR ELECTRICAL 
ELECTRICAL METER 
ELECTRICAL MANHOLE 
ENTRANCE 
EDGE OF PAVEMENT 
ELECTRICAL PULL BOX 
EL PASO NATURAL GAS 

FACE OF CURB 
FINISHED GRADE 
FLOW LINE OR FIRE LINE 
FENCE 
FIBER OPTIC 

GUTIER 
GAS METER 
STORM DRAIN GRATE 
GAS VALVE 

HEDGE 
HANDRAIL 
HYDRAULIC GRADE LINE 
HANDHOLE 

L 
LP 

MB 
MCDOT 

MCHD 
MFNC 
MSAG 

NOM 

p 

POE 

RCBC 

SAG 
SCPR 

so 
SDMH 

SE 
SHT 
SIM 

SRP 
SSMH 
STLT 
S/W 
SWE 

LIGHT POLE 

MAILBOX 
MARICOPA COUNTY DEPARTMENT OF 

TRANSPORTATION 
MARICOPA COUNTY HIGHWAY DEPARTMENT 
METAL FENCE 
METAL SAGUARO CACTUS SCULPTURE 

NOMINAL 

PAVEMENT 
POINT OF ENDING 

REINFORCED CONCRETE BOX CULVERT 

SAGUARO 
SCUPPER 
STORM DRAIN 
STORM DRAIN MANHOLE 
SLOPE EASEMENT 
SHEET 
SIMILAR 
SALT RIVER PROJECT 
SANITARY SEWER MANHOLE 
STREET LIGHT 
SIDEWALK 
SIDEWALK EASEMENT 

TVPB 

UBOX 

VEG 
VG 

Wj 
WDPST 

WM 
WMH 

ws 
wv 

XMER 

~ 

""""' MARK V. 
L£I 

1-23-14 ..... 

NOTES (CONTINUED) 
UNLESS OTHERWISE NOTED. PIPE SHALL BE BEDDED IN ACCORDANCE WITH 
CITY OF PHOENIX DETAIL P 1200. 

CATCH BASINS ARE STATIONED PERPENDICULAR TO THE CENTERLINE OF THE 
STREET AT THE CENTERLINE OF THE MAINTENANCE BASIN. 

SANITARY SEWER MAINS AND TAPS CROSSING OVER STORM DRAIN MAINS 
SHALL BE SUPPORTED PER M.A.G. DETAIL 403-1, 403-2, OR 403- 3. 

ALL EXISTING PRECAST CONCRETE SAFETY CURBS AND ALL EXISTING 
WOODEN PARKING CURBS. WHICH ARE INSIDE THE RIGHT OF WAY AND 
APPROXIMATELY PARALLEL TO THE NEW CURB LINE. SHALL BE RESET ON 
THE RIGHT OF WAY DIRECTLY OPPOSITE THEIR EXISTING LOCATION. WITH 
THE BACK EDGE ON THE RIGHT OF WAY LINE. ALL OTHER PRECAST 
CONCRETE SAFETY CURBS INSIDE THE STREET RIGHT OF WAY SHALL BE 
SALVAGED AND STOCK PILED FOR THE OWNER AT THE RIGHT OF WAY LINE. 

EXISTING PRECAST CONCRETE SAFETY CURBS OUTSIDE THE RIGHT OF WAY. 
WHICH ARE DISTURBED BY NEW CONSTRUCTION SHALL BE RESET IN THEIR 
ORIGINAL POSITION BY THE CONTRACTOR. 

ALL EXISTING DRIVEWAYS AND ALL EXISTING ALLEYS SHALL BE GRADED TO 
MATCH THE NEW WORK IN ACCORDANCE WITH STD. DETAJL P1164. UNLESS 
OTHERWISE SPECIFIED. EXISTING SURFACING SHALL BE REMOVED AND 
REPLACED AS NECESSARY. 

UNLESS OTHERWISE PROVIDED ON THE PLANS: 

THE SPACE BETWEEN THE BACK OF NEW DRIVEWAY ENTRANCES AND 
EXISTING A.C. DRIVEWAYS SHALL BE FILLED WITH A MINIMUM OF 3" A.C.S.C. 
ON 100% COMPACTED NATIVE SOIL. WHERE EXISTING PAVEMENT AND BASE 
THICKNESS EXCEED THE MINIMUMS, MATCH THE EXISTING. 

THE SPACE BETWEEN THE BACK OF NEW SIDEWALKS AND EXISTING PRIVATE 
SIDEWALKS, AND THE SPACE BETWEEN THE BACK OF NEW DRIVEWAY 
ENTRANCES AND EXISTING P.C.C. DRIVEWAYS SHALL BE FILLED WITH P.C.C .. 
THE THICKNESS AND CLASS SHALL MATCH THAT OF THE NEW SIDEWALK OR 
DRIVEWAY ENTRANCE. 

THE SPACE BETWEEN THE BACK OF THE NEW SIDEWALKS. AND EXISTING 
A.C. PARKING LOTS, WHICH FALL WITHIN OR ABUT THE R/W SHALL BE 
FILLED WITH 2" A.C.S.C. ON 1 OD% COMPACTED NATIVE SOIL. 

EXISTING IRRIGATION BERMS DISTURBED BY NEW CONSTRUCTION SHALL BE 
RECONSTRUCTED AS SHOWN ON PLANS. 

CATCH BASIN ACCESS FRAME AND COVERS SHALL BE CONSTRUCTED 
PER C.O.P. DETAIL P1561. 

TEMPORARY BENCH MARK 
TOP OF CURB 
TEMPORARY CONSTRUCTION 
TRAFFIC BARREL 
TELEPHONE MANHOLE 
TOP OF NUT 
TIN FENCE 
TOP OF UTILITY 
TELEPHONE PEDESTAL 
TRAFFIC SIGNAL POLE 
TRAFFIC SIGNAL CABINET 
TRAFFIC SIGNAL PULL BOX 
TV PULL BOX 

UTILITY BOX 

VEGETATION 
VALLEY GUTTER 

WITH 
WOOD POST 
WATER METER 
WATER MANHOLE 
WATER SERVICE 
WATER VALVE 

TRANSFORMER 

EASEMENT 

"PER CITY OF PHOENIX CITY CODE ~ CHAPTER 2. SECTION 
2- 28 . THESE PLANS ARE FOR OFFICIAL USE ONLY AND 
MAY NOT BE SHARED WITH OTHERS EXCEPT AS REQUIRED 
TO FULFILL THE OBLIGATIONS OF THE CONTRACTOR'S 
CONTRACT WITH THE CITY OF PHOENIX." 

LEGEND AND NOTES 
CITY OF PHOENIX, ARIZONA 

STREET TRANSPORTATION DEPARTMENT 

AVENIDA RIO SALADO I BROADWAY RD 
43RD AVENUE TO 35TH AVENUE 

ST85100333 
DES~: MVL CK· SM · ' 
DATE: 01 14 DATE: 01 14 DWG SERIES NO. ~ 

SCAUE· HORIZ N/ A I G 1 02 l:x; 
' VERT N/ A - • r,; 



AVENIDA RIO SALADO/BROADWAY RD ~ ~ ~-~G)'b~·lsTATE 1 PROJ. NO. 1 No. I TOTAL 1 AS BUILT 

PHOENIX STREET - MARICOPA co. .A ,, "' t", . 9 I ARIZ. I ST85100333 _I_ 3 I 161 I 

43RD AVENUE TO 35TH AVENUE 23 10 W. MISSION LANE, STE. 4 PHOENIX, AZ 85021 ~ E PROJECT ENGINEERING CONSULTANTS, Lm. 

UTILITY COMPANY EMERGENCY CONTACT INFORMATION 
w EXPIRES 3-31-1.5 

~ COMPANY NAME E-MAIL EMERGENCY NUMBER 
In 

~ ~ CENTURY LINK KAREN BROWN karen.brown1@centuryl ink.com 480-768- 4398 

z f""'+-+-+-+--1 
~ In CITY OF PHOENIX · · 6:: ~ STREET LIGHTS DEPARTMENT JASON FERNANDEZ JO Son.fernand ez@phoenlx. gov 602 - 256-4168 

"' 
~ CITY OF PHOENIX CATHERINE ROGERS 
>- STREET TRANSPORTATION UTILITY COORDINATOR catherine.rogers@phoenix.gov 602-262-4972 
t:: UTILITY COORDINATION 
u ~---------------------------4--------------------------4---------------------------4-------------------~ 

iii § CITY OF PHOENIX JAMI ERICKSON jami.erickson@phoenix.gov 602- 261 - 8229 
z 9; WATER SERVICES DEPARTMENT (WSD) 
0 5 ~---------------------------4--------------------------4---------------------------4--------------------4 
~ ~ COX COAXIAL CABLE BEN BAlCH benjamin.baich@cox.com 623- 328- 3538 

~ COX FIBER OPTIC CABLE RANDY SIMS randy. sims@cox.com 623-328-4058 

KINDER MORGAN ENERGY /NATURAL . . 

0 
GAS PIPELI NE (FORMERLY EPNG) NICKEY LOWDER nlckey_ lowder@kmdermorgon.com 602-438 - 4429 

z SOUTHWEST GAS (SWG) VALERIE GALLARDO-WELLER valerie.gallordo -wel ler@swgo s.com 602-484-5342 

w 

~ 
In 

~~ 
z'-' 
w >
O<D 

~~ 
"-
0 

~ 
~ g 
z'O 
o5 
'22~ 
~0 
IY 

0 
z 

w 

~ 
In 

~~ zu 
w,_ 
O<n 

~ ~ 
"-
0 

~ 
0 

SRP ELECTRIC (SRPP)/DISTRIBUTION KEITH FAULKNER keith.fou lkner@srpnet. com 602-653- 1387 

SRP ELECTRIC (SRPP)/TRANSMISSION BEN COX ben.cox@srpnet.com 602- 236-3725 

SRP IRRIGATION (SRPI) GARY BRUNO gary.bruno@srpnet. com 602- 236- 5182 

PHONE (602) 906- 1901 

iii g ;r_E;Bc~E~: :~~~~~R~ 1Vo~0g(FI~I~~P0~~ ~NCic!o~ 
B ~ ~y F~~;IL~ET~t;~~G~~~~N~T~~R~H~xg~~R~T~~~U I R ED 
<zi i:J CONTRACT WITH THE CITY OF PHOENIX." 
>O 

~ UTILITY CONTACTS 

• g s~~~~~~~~~N~~~~E~ 
I' AVENIDA RIO SAlADO I BROADWAY RD ~ 

43RD AVENUE TO 35TH AVENUE ~ 
ST85100333 ~ 

bO~R~: ---J~G~~O"-ES~:--~M"V"L~C~K~: --~S~M--.---------~8 
DATE: 01 14 DATE: 01 14 DATE: 01 14 DWG SERIES NO. 0 

HORIZ N/ A I :£ SCALE: VERT N/ A G- 1 .03 li; 



AVENIDA RIO SALADO/BROADWAY RD 

PHOENIX STREET - MARICOPA CO. 

43RD AVENUE TO 35TH AVENUE 

'-' 
' ..... 
~0 

f-

NEW CURB AND GUTIER MAG 
STD DTL 220, TYPE "A" 

SEE COP PROJECT 
ST85100334 FOR 

RIVER BANK 5' 
PROTECTION S/W . Q 

-=--

65.00' 

47.00' F/C 

MONUMENT 
LINE AND 

CONSTRUCTION 
<t 

65.00' 

47.00 ' F /C 8' 

40' - 47' F/C to F/C 40' - 47' F /C to F /C 0 .58' 

CONTROL CST <t 
ELEVATION SEE PLANS 

+3.4% ~ +2.0% 

NEW SINGLE CURB. MAG 
STD DTL 222, TYPE "A" 

SEE TYPICAL STRUCTURAL 
SECTION 1 

+3.4% TO -2.0% -
STA 250+50.00 TO STA 260+19.61 
NEW CURB AND GUTTER MAG STD DTL 
220, TYPE "A" 
STA 260+19.61 TO STA 261+81.87 
NEW SINGLE CURB. MAG STD DTL 222, 
TYPE "A" 

ARS I BROADWAY ROAD 
STA 250+50.00 to STA 261+81 .87 

NOT TO SCALE 

STA 250+50.00 to STA 251+32.54 

65.00' 

I ..; 8' · I 47.00' F/C 

40'-47' F/C to F/C 

MONUMENT 
LINE AND 

CONSTRUCTION 
<t 

CROWNLINE CONTROL 
CST <t ELEVATION SEE I 
PLANS 

+2.0% 

65.00' 

47.00' F/C 

40' -47' F /C to F /C 

-2.0% 

NEW SINGLE CURB. MAG 
STD DTL 222, TYPE "A". 
TYP. 

~ 
D.58' 

NEW SIDEWALK, 5' WIDE, 
MODIFIED COP DETAIL 
P1230, TYP. BOTH SIDES 

R/W S.E. 
PER PlANS 

STA 260+19.61 TO 261+81.87 
NEW CURB AND GUTIER 
MAG STD DTL 220, TYPE "A", 
STA 250+50.00 TO STA 260+19.61 
MODIFIED WITH REVERSE PAN 

NEW SIDEWALK, 5 ' WIDE, 
MODIFIED COP DETAIL 
P1230, TYP. BOTH SIDES 

T.C.E. 
R/W OR S.E. 

PER PLANS 

NEW CURB AND GUTTER MAG 
STD DTL 220, TYPE "A", 

SEE TYPICAL 
STRUCTURAL 
SECTION 1 

NEW CURB AND GUTIER 

ARS I BROADWAY ROAD 
STA 261+81.87 to STA 273+91 .67 

NOT TO SCALE 

T.C.E. OR 
S.E. PER 

PLANS 

R/W 

NEW SIDEWALK, 5' 
WI DE, MODIFIED COP 
DTL P1230, TYP. 
BOTH SIDES 

MONUMENT 
LINE AND 

CONSTRUCTION 
<t 

4:1 

STA 273+91.67 TO STA 275+18.73 
& STA 290+83.14 TO 292+ 10.20 
NEW CURB AND GUTIER 
MAG STD DTL 220, TYPE "A", 
STA 275+ 18.73 TO STA 290+83. 14 
MODIFIED WITH REVERSE PAN 

65.00' 65.00' 

47.00' F /C 47.00' F /C 

40'-47' F/C to F/C 0 '- 14' 40' -47' F /C to F /C 

F/C TO F/CI 

CONTROL CST <t 
ELEVATION SEE PLANS 

+2.0% TO -3.4% -

STA 273+91.67 TO STA 275+ 18.73 
NEW SINGLE CURB. MAG STD DTL 
222. TYPE "A". 
STA 275+18.73 TO STA 288+67.14 
NEW CURB AND GUTIER 
MAG STD DTL 220. TYPE "A" 

I 
-2.0%--.!?_. -3.4% 

NEW SINGLE CURB. MAG 
STD DTL 222, TYPE "A" 

SEE TYPICAL STRUCTURAL 
SECTION 1 

ARS I BROADWAY ROAD 
STA 273+91.67 to STA 288+67.14 

NOT TO SCALE 

MAG STD DTL 220, TYPE "A" 

8' 

EXIST. R/W 

MONUMENT 
LINE AND 

CONSTRUCTION 
<t 

55.oD· I 55.oo· 

I ~· I 41.1' TO 43.6' • • 25 ' TO 39' I 5' TO 19' 

EXIST. R/ W -
I CROWNLINE CONTROL 

I 
CST <t ELEVATION SEE 

4:1 MAX. PLANS 

~ +1.2%~+2 . 1% C?)'i o.3%~o.3% I ~ ~ 

SEE TYPICAL 
STRUCTURAL 
SECTION 1 P1230, TYP. BOTH SIDES 

NEW SIDEWALK, 5' WIDE,u rl' 
MODIFIED COP DETAIL 

43RD AVENUE 1.5 r4:1 MAX. 

STA 17+85.00 to STA 20+00.00 ~ J .11M 
NOT TO SCALE 

NEW CURB AND GUTIER 
MAG STD DTL 220, TYPE "A" 

STA 18+78.96 to STA 19+35.29 

COMPACTED 100% SUBGRADE 

TYPICAL STRUCTURAL SECTION 2 
NOT TO SCALE 

2-1/2" ASPHALT CONCRETE] 
BASE COURSE (A- 1 1/2) I2" ASPHALT CONCRETE 

SURFACE COURSE (MOD. 

3" ASPHALT CONCRETE BASE - .. ~ .. "· D- 1/2) 
COURSE (A-1 1/2) 

TACK COATS 

COMPACTED 100% SUBGRADE 

TYPICAL STRUCTURAL SECTION 1 
NOT TO SCALE 

TYPICAL SECTIONS 
CITY OF PHOENIX, ARIZONA 

STREET TRANSPORTATION DEPARTMENT 

AVENIDA RIO SALADO I BROADWAY RD 
43RD AVENUE TO 35TH AVENUE 

ST851 00333 



AVENIDA RIO SALADO/BROADWAY RD 

PHOENIX STREET - MARICOPA CO. 

43RD AVE NUE TO 35TH AVENUE 

T. C.E. OR S.E. 
PER PLANS R/W 

NEW CURB AND GUTTIER MAG 
STD DTL 220, TYPE "A" 

NEW SIDEWALK, 5' 
WIDE, MODIFIED COP 
DTL P1230 

MONUMENT 
LINE AND 

CONSTRUCTI ON 
~ 

65.00' 

VARIES 47.00' F /C TO 52.00' F /C 

VARIES 52.43' TO 36.81' 

VARIES 47.00' F /C TO 52.00 F /C 

40'-45' . 0 '- 17. 12 ' 

F /C TO F /C t /C TO F /C 

CROWNLINE CONTROL~ I 
CST ~ ELEVATION SEE I 
PLANS 

+2.0% 

NEW SINGLE CURB MAG 
STD DTL 222, TYPE "A" 
TYP. 

40'-45' 

F/C TO F/C 

-2.0% -
NEW CURB AND GUTTIER MAG 
STD DTL 220, TYPE "A" 

SEE TYPICAL STRUCllURAL ____ ....J ARS I BROADWAY ROAD 
STA 301+83.87 to STA 305+13.87 

SECTION 1, DWG G-3.01 

NEW SIDEWALK, 5' 
WIDE, MODIFIED COP 
DTL P1230 

T.C.E. OR S.E. 
PER PLANS R/W 65.00' 

8' 47.00' F /C 

0.58' 40'-47' F /C TO F /C 

NOT TO SCALE 

MONUMENT 
LINE AND 

CONSTRUCTION 

~ 

0'- 14' 

52.43' 

47.00' F / C 

40' -47' F/C TO F/C 

SECllON 
LINE 

40.00' 

7.16' . 21.5' F /C to F /C 

0.58' 

R/W 
-1 

SEE TYPICAL STRUCllURAL 
SECTION 2, DWG G-3.01 

NEW CURB AND GUTTIER MAG 
STD DTL 220, TYPE "A", 

SECllON 
LINE 

40.00' 

7. 16' . 21 .5' F/ C to F/C 

0.58' 

R/W 
-1 

F/C TO F/C '~ '~ ~~ ~ ,~, ;R' II II 
0.~ 0.58' 

CROWNLINE CONTROL ll 
CST ct ELEVATION SEE I 
PLANS 

~% ~% 

NEW CURB AND GUTTER MAG 
STD DTL 220, TYPE "A" 

NEW SINGLE CURB MAG 
STD DTL 222, TYPE "A" 
TYP. 

NEW CURB AND GUTTIER 
STD DTL 220, TYPE "A" 

SEE TYPICAL STRUCllURAL ---- -' 
SECTION 1, DWG G- 3.01 

ARSIBROADWAY ROAD 
STA 292+10.20 to STA 301+83.87 

NOT TO SCALE 

NEW SIDEWALK, 5' 
WIDE, MODIFIED COP 
DTL P1230 

T.C.E. OR S.E. R/W 

PER PLANS 

STA 273+91.67 TO STA 275+18.73 
& STA 290+83. 14 TO 292+10.20 
NEW CURB AND GUTTER 
MAG STD DTL 220, TYPE "A", 
STA 275+18.73 TO STA 290+83.14 
MODIFIED WI TH REVERSE PAN 

8' 

65.00' 

47.00' F /C 

40'-47' F/C to F/C 

+2.0% TO -3.4% -

STA 290+83. 14 TO STA 292+10.20 
NEW SINGLE CURB. MAG STD DTL 
222, TYPE "A" 
STA 288+67.14 TO STA 290+83.14 
NEW CURB AND GUTTIER 
MAG STD DTL 220, TYPE "A" 

MONUMENT 
LINE AND 

CONSTRUCTION 

~ 

0'-14' 

F/C TO F/C 

52.43' 

47.00' F /C 

40'-47' F/C to F/C 

CONTROL CST ~ 
ELEVAllON SEE PLANS 

- 2.0% -29_. -3.4% 

NEW SINGLE CURB. MAG 
STD D TL 222, TYPE "A" 

SEE TYPICAL STRUCllURAL: 
SECllON 1, DWG G- 3.01 

NEW CURB AND GUTTER -----' 
MAG STD DTL 220, TYPE "A" 

ARS I BROADWAY ROAD 
STA 288+67.14 to STA 292+10.20 

NOT TO SCALE 

SECTION 
LI NE 

SEE TYPICAL STRUCllURAL 
SECllON 2, DWG-3.01 

NEW CURB AND GUTTER MAG 
STD DTL 220, TYPE "A", 

40.00' 
R/W 

7. 16' 21 .5 ' F/C to F/C 

6', t! . 0.58' 

SEE TYPICAL STRU CllURAL 
SECTION 2, DWG G-3.01 

NEW CURB AND GUTTER MAG 
STD DTL 220, TYPE "A", 

T.C.E. 
PER PLANS R/W 

5' 8' 

NEW CURB AND 
GUTTER MAG STD 
DTL 220, TYPE "A", 

70.00' 

52.00' F /C 

60' F /C TO F / C 

CONTROL CST ~ 
ELEVATION SEE PLANS 

+2.0% 

MONUMENT 
LINE AND 

CONSTRUCTION 
~ 

NEW SINGLE CURB MAG 
STD DTL 222. TYPE "A" 
TYP. 

NEW SIDEWALK, 5' WIDE, 
MODIFIED COP DTL 
P1 230, TYP. BOTH 
SIDES 

VARIES 

52.00' F /C 

40' F /C TO F / C 

STAMPED ASPHALT 
SEE SHEET DT-2.02 

-2.0% -

SEE TYPICAL STRUCllURAL 
SECTION 1, DWG-3.01 

ARS I BROADWAY ROAD 
STA 309+18.55 to STA 311+41 .02 

NEW SIDEWALK, 5' WIDE, 
MODIFIED COP DTL 
P1230, TYP. BOTH 

NOT TO SCALE 

MONUMENT 
LINE AND 

CONSTRUCllON 
~ 

T.C.E. 
PER 

PLANS 

NEW CURB AND GUTTIER 
MAG STD DTL 220, 
TYPE "A" 

T.C.E. OR S.E. SIDES 

PER PLANS 

NEW CURB AND 
GU TTER MAG STD 
DTL 220, TYPE "A", 

40' 

62.00' 

52.00' F /C 

F/C TO F/ C 

STAMPED ASPHALT 
SEE SHEET DT-2.02 

+ 2.0% 

NEW SINGLE CURB MAG 
STD DTL 222, TYPE "A" 
TYP. 

70.00' 

52.00' F / C 

60' F/C TO F/C 

VARIES - 2.91' TO 8.00' 

CROWNLINE CONTROL 
CST ~ ELEVATION SEE 
PLANS 

- 2. 0% -
SEE TYPICAL STRUCllURAL 
SECTION 1, DWG G-3.01 

8' 

0.58' 

NEW CURB AND GUTTIER 
MAG STD DTL 220, 
TYPE "A" 

ARS I BROADWAY ROAD 
STA 305+13.87 to STA 307+63.94 

NOT TO SCALE 

CITY OF PHOENIX CITY CODE CHAPTER 2, SECTION 
2-28. THESE PLANS ARE FOR OFFICIAL USE ONLY AND 
MAY NOT BE SHARED WITH OTHERS EXCEPT AS REQUIRED 
TO FULFILL THE OBLIGATIONS OF THE CONTRACTOR'S 

WITH THE CITY OF PHOENIX." 

TYPICAL SECTIONS 
CITY OF PHOENIX, ARIZONA 

STREET TRANSPORT A TlON DEPARTMENT 

AVENIDA RIO SALADO I BROADWAY RD 
43RD AVENUE TO 35TH AVENUE 

ST85100333 



- --~~~~~~~~~~~~~,---------------------------------------------------------------------------------------------------------------------------------------------------------------~---r---------,~~~----,----------;;--;----;-------, 
AVENIDA RIO SALADO/BROADWAY RD ~ ~ ~-~G)b-~ jsTATEj PROJ. No. 1 No.I TOTAL 1 AS BUI LT 

PHOENIX STREET - MARICOPA co. \eftr."~- 9 I AR IZ. I ST85 100333 I 11 1 161 I 

~ il5 PROJECT ENGINEERING CONSULTANTS, LTD. 43RD AVENUE TO 3STH AVENUE 2310 W. MISSION LANE. STL 4 PHOENIX, AZ 85021 
PHONE (602) 906-1901 

w EXPIRES 3-31 - 15 
!;;: 
0 w 
~ : 251+00~"''CWW~:J II ·~·1<-:~W£¥~)-o'?'_,-J!H,_)< ~Ym;<qii%M\M@¥'''"'[33i>W 254+00 W U . ~"""'"'"'"' "v'v~x-·0'>_'-v, --:;JV 

~ :::.::: ---1 r __ _ ~:=:::_;_ _: =-- --===1 -----{ - 255+00 ,.~ -,.:~~?)'(0 , ">"' "'f'$::-t\ <-.."':-"' ~ .:..-. •. :<'o ' " -

i5 ~ 4 w -', . ., ---j - W- w 256+00 '"' ~·«c;<"<!'J ·' 
Q 5 'W\\_ 5$_ - .. ~V'.--.~)v)V .()?._'()">' .-~:;-," ~. . u . » '' ~A-• ~ v 
~ ~ "\W' W , ,x ,., ;v.,;>.> .... v ... .:-.>,.>-:-'?:-?, ,-?.:<? ...... ~~?\'<-,.,."<"?""·~-<'n_ "''· <":~~<"<-~~ «~-~~ --t:r.~·<~,-.:.v-_o;.;.~-a-: -oy; .. _<;>,?..'(.?,?-"':;">?.~~\" ..:;.;.s.. ~ ::::-- V 

~ w w 
~ CURVE DATA ~ CURVE DATA ~ 
~~ CURVE w w w w w '\§7 ~ CURVE W '\W W W V '\?1 '\f \lY W 'ij7 c!!_r 
z " 1\ D4'22'09" 18D'DD'DD" 0 1'57'45" 1 0' 27'41" 12'28'D4" DD'24'D3" 
0 5 L.:;, 6, 2'57'17" 12 '28'09" 1D'27'37" 1'4D'55" 18D'DD'DO" 1'4D'55" 10'27'41 " 12'28'04" 2'57'27" 180'DD'OD" 

~ ~ RADI US 
2857

·
79

' 2 -DD' 286 1·79 ' 252·50' 252-5D' 2871 ·79 ' RADIUS 2867.79' 252.5D' 252.5D' 2857.79 ' 2.0D' 2861.79 ' 252.5D' 252.50' 2871.79' 2.DD' 
w TANGENT 1 D9 02' 9 D ' 23 2' ' ' 
"' · -

4 
. 

1 
·
1 27

-
58 1

D.D
4 

TANGENT 73.96' 27.58' 23.11 ' 41.95' - 42.0D' 23. 12' 27.58' 74.14' -

LENGTH 2 17·93' 6·28 ' 98 -D2 ' 46· 10 ' 54·94' 20 -D8 ' LENGTH 147.89' 54.95' 46.10' 83.89' 6.28' 84.0D' 46. 10' 54.94' 148.24' 6.28' 

ci 
z 

<( 
r-

~ v v 1D4.63' u w f 
_______ 2_59++00 -t- 260+00 £ ~ v 159.00' w 

v ~ --t{/ v 262+00 263+00 w ....,:;.--- 264+00 265+00 : -~ 
• - ---+98.62' , ·- . - I -- -t- - ~ W 

w w 10 4.63 w w ~-~ \~ ... ~- ---~- --"" ';%~~"' '% %.'", ~=M"Y.'l:·%", ~~*-1-~~%1 ___. 
~ ~ 357.62' '%}' 

~ CURVE DATA CURVE DATA 
X>< 

~ ~ CURVE V 'o/ 'W W 'zy' V 1j.{\ CURVE "lf 'zy W 'ij7 'iJ7 W 
~ ~ 6, 11 '53'37" 11 '53'37" 56'1 2 '45" 11'53'37" 11'53 '37" 56'1 2 '45" ~ 6, 11'25' 16" 11'25' 16" 11 '53'37" 156'12'45" 11'53'37" 180'00'0D" 1j.{\ 
o RAD IUS 234.9D' 234.9D' 2.DD' 234.9D' 234.9D' 2 .DO' RADIUS 252.50' 252.5D' 234 .9D' 2.DD ' 234.9D' 2.0D ' ~ 
~ TANGENT 24.47 ' 24.47' 9.5D' 24.47 ' 24.47' 9.50' TANGENT 25.25' 25.25' 24 .47' 9.5D ' 24.47' -

~ z LENGTH 48.76' 48.76' 5.45 ' 48.76 ' 48.76' 5.45' LENGTH 50.33 ' 50.33' 48.76 ' 5.45' 48.76' 6.28' 
CD~ 
z" o5 
Vi"' 
~ i-s 
0:: 

ci w u 270+00 2D8.88' 271+00 u 

z 267+00 268+00 w 269+00 ~~~~~:k~~~~%·<~·»-~~-·· ~*~ .· ~I>:b~ ... ..-'7·-~~·;p;::~. ~ w 
---+ -"-- -t- 98.66 ' . -t- 98.66' -~ ---w =-<.~· % .,.:v;w; ~~'/.".. ·~~.;./.%, .._-~;:; .. w:z .. ~~ :%":%~~~§~ ~ W 

u 2D8.88' u w 
CURVE DATA 

CURVE W W \V 'zy 'zy' 'zy' 
::' 6 11'25'1 6" 11 '25'16" 18D'OD'DD" 11 '25' 16" 11 '25 '1 6" 18D' OO'DO" l"fV\ 
(§ RADIUS 252.5D ' 252.5D' 2.DD' 252.5D' 252.5D' 2.DD' ~ 
1D TANGENT 25.25' 25.25' - 25.25' 25.25' -

~ ~ LENGTH 5D.33' 5D.33' 6.28' 5D.33' 50.33' 6.28' SHEET REFERENCES 
O <D 

il" ~ 1. SEE DT-2.D1 & DT-2.02 FOR MEDIAN DETAILS 
~ ~ 
0 ~ 

~ ~8 
~ ~+ 
u ~ 

u~ ~ 

in ~ W u 22D.62' a._ N w !-E~8c~E~: ;t'j,~~~~R~I"7o~ogFEFigi~~P0~~ ~NE;c;~oDN 
z ~ 273+00 274+00 W 275+00 276+00 I'_ )~-.. :-.- 4::1 • · "-'~ ) ~~ h ' - ~ ~ . .. ;.-;.;;::,::- " "-': , ' W MAY NOT BE SHARED WITH OTHERS EXCEPT AS REQUIRED 
Q ~ - 98.67' -f- -f- ~ ~ 33.D5' I __ TO FULFILL THE OBLIGATIONS OF THE CONTRACTOR'S 
~ ~ v -:-;:, v,w: r -"~~%%~-"~~ ;;-;~~~... , %:; ~"'~ ,., X<-~~*~~-m~l ~ w w CONTRACT WITH THE CllY OF PHOENIX." 

"' u 286.24' u W MEDIAN ISLAND GEOMETRIC SHEET 

. CURVE DATA CITY OF PHOENIX ARIZONA 
0 • 

z CURVE W W 'zy' \W W w V V STREETTRANSPORTATIONDEPARTMENT 

' 6, 11 '25'16" 11'25'16" 1'18'36" 18D' DD 'DD" D1'18'36" 11 '25'16" 11 '25 ' 16 " 18D'DD'DD" l"fV\ AVENIDARIOSALADO/BROADWAYRD 
RADIUS 252.5D ' 252.5D' 2871.79' 2.DD' 2867.79 ' 252.50' 252.5D' 2.0D' ~ 43RD AVENUE TO 35TH AVENUE 
TANGENT 25.25' 25.25' 32.83' INFINITE 32.79' 25.25' 25.25' INFINITE ST85100333 
LENGTH 5D.33' 5D.33' 65.66' 6.28' 65.57' 5D.33' 5D.33' 6.28' DR: JG DES: MVL CK: SM DWG SERIES NO 

DATE: Olj_14 DATE: 01 14 DATE: 01 14 . 

scALE: ~~:iz NO SCALE I G-4.01 



-------~~~~~~~~~~~~~-r------------------------------------------------------------------------------------------------------------------------------------------------------~---r---------r~~-r---r----------~~----~-----, 
AVENIDA RIO SALADO/BROADWAY RD ~ ~ ~~G)b-~· lsTATE I PROJ. NO. I No.I TOTAL I AS BUILT 

PHOENIX STREET - MARICOPA CO. ''Dl'"~ 9 I ARIZ. I ST85100333 I 12 1 161 I 

~ E PROJECT ENGINEERING CONSULTANTS, LTD. 43RD AVENUE TO 3STH AVENUE 2310 W. MISSION LANE, STE. 4 PHOENIX, AZ 8502 1 
PHONE (602) 906- 1901 

w EXPIRES .}-31 - 15 

~ 

~ w 'W 
0 281+00 282+00 283+00 , •.. 
:n ~ 280+0~ + -----'r r +- r;~.~,~ .... .. , . 
(;j ~ ~" :-..~~' '''"':' ,. 

"' 279+oo ~ •w· ~~<"'~"~ . " ~ v ·1Jl . ' "' ' ·. ' ~'"'' ,1~ 
::> ---======== . . "~: W.:> y;: ¥•,?;, . ~~';. .W ..... ~- •\"!!-/.:$'K,.:~Y~-<I...;z;-a·.,z »·. "'· '- w "<.)' W' ----/- ~ 285+ 

~ - >'"''"'''""'""' . " . CURVE DATA +-
u ~ 
fii§ CURVE V V 'W W V W 'W W V V ~ 
iS § 6 0 1'58'38" 10'27'41" 12'28'04" 08'09 '01" 180' 00'00" 0 1'57'39" 12'27'47" 10'27' 18" 08'09 '54" 180'00'00" L!!.r 
~ ~ RADIUS 2861.79' 252.50' 25 2.50' 287 1.79 ' 2.00' 2867.87' 252.50' 252.50' 2857.79 ' 2.00' 
w 
a:: TANGENT 49.39' 23 .1 2' 27.58' 204.60' - 49 .08' 27.57' 23.1 0 ' 203.97' -

LENGTH 98.76' 46. 1 0' 54.94' 408.52' 6.28' 98.15' 54 .92' 46.07' 407.25' 6.28' 

0 z 

... 
"' ~~ 

<n+ 

"' W _'W :;:~ 
. ?RC t-00 60 25' 

~ 287+00 w 288+00 [~~(/.%{ ~:%~ . ·..:~ ~ /././. ~ . • 
286+00 v 1 ~ ' ~- ' '.;z/. ,· ··, ~~<<. · 1)V 

, , '"'' "~~;«; «<' Yr-=%' %1 -rr-- W '\i;W 60.25' ~ 
:g V'~ .", ''"'' '"";," " " ~ . " W v -

X; CURVE DATA ~ 
~~ ~~ w w w w ~ w w w w w Om 

it:';! 6 01'57'45" 10'27'41" 12'28'03" 02'22'16" 180'00'00" 00'45'18" 12'28'09" 10' 27 '37" 03'34'34" 180'00'00" 

~ RADIUS 2861 .87' 252.50' 252.50' 287 1.79 ' 2.00' 2867.79' 252.50' 252.50' 2857.79 ' 2.00 ' 

C TANGENT 49.02' 23.12' 27.58' 59.43' - 18 .89' 27.58' 23.11 ' 89.2 1' -

,:J z LENGTH 98.03' 46. 1 0 ' 54.94' 118.84' 6.28' 37.78' 54.95' 46. 1 0' 178.37' 6.28' 
tog 
z"' 
0 ~ 16.79' 
Q? ~ 
2; a 6" 2.00' 

a:: (SIM) "C" i l j "C" (SIM) 
292+00 ~ u T 22.13· u 

g 291+00 ' w ~ PLANTEFj I~ 'o/ -
W ,,,,,,.,.. ''-"" 98.6~'"""' 'i::i:: "" "'"""u %~ ::):i):j~l?:l'i:l'>~f .l "J AREA /'o/ -- -

L> 195.47 ' ~ 

CURVE DATA 

w CU~E 1 1~6" 11~6" 79.:?:6" 43.:;.:1. 43!1. 80~52" w 
~ RADIUS 252.50' 252.50' 2 .00' 35.00' 2 .00' 2.00' 

iD TANGENT 25.25' 25.25' INFINITE 13.83' 0.79' INFINITE 

x ~ LENGTH 50 33' 50 33' ' ' ' ' ~ ~ . . 6.28 26.34 1.5 1 6.29 SHEET REFERENCES 
O<D 

it f;! 1. SEE DT -2.01 & DT -2.02 FOR MEDIAN DETAILS 
lL 
0 

;; 
u 
>- B w v 49 1.48' 299+00 30Cij- OO "PER CI1Y OF PHOENIX CI1Y CODE CHAPTER 2, SECTION 
OJ ii: 3+00 294 00 ~ ~ - 295 OO 298 OO 11 ~7,::;>', /-' . . .. ,_. ''''"'" '"'"' k'. 7-'fCJ '017 2-28. THESE PLANS ARE FOR OFFICIAL USE ONLY ANO z oz , + V _..- + + " • . . ' V MAY NOT BE SHARED WITH OTHERS EXCEPT AS REQUIRED 
Q u +----::- 98.66 t- v . '-' t- 98.65' ------ TO FULFILL THE OBLIGATIONS OF THE CONTRACTOR'S 
~ ~ '\f' ~, 'l~-..:: ' '" ·-·~:-x-.;; -.,,;;:/ ~ ~;',::*;.~~ ~~:0~~~~-~~~-~) V CONTRACT WITH THE CllY OF PHOENIX." 

~ " 
49

1.
47

• ~ V MEDIAN ISLAND GEOMETRIC SHEET 

6 CURVE DATA CITY OF PHOENIX, ARIZONA 
I z CURVE w w 'zy' 'fJl "f}' 'zy' w STREETTRANSPORTAnONDEPARTMENT 

6 11'25' 16" 11'25'16" 18D'oo'oo· 11 ·25 '16" 11'25' 16" 18o·oo ·oo· AVENIDARIOSALADO/BROADWAYRD 
RADIUS 252.50 ' 252.50' 2.00 ' 252.50' 252.50' 2.0 0' 43RD AVENUE TO 35TH AVENUE 
TAN GENT 25.25' 25 .25 ' - 25.25' 25.25' - ST851 00333 

LENGTH 50.33' 50.33' 6.28' 50.33' 50 .33' 6.28' g~~E : 0~G 14 g!~~: 0 1 M~~ g:+E: 01S~ 4 DWG SERIES NO. 

scALE: ~~~fz NO SCALE I G-4.02 



I ~ 

1; 

I ~ 
iD 

~~ 
zu 
~[D 
6:~ 

"' 

>-m 
z ·-
o 
Vi 
(S 
0:: 

I\? 

I ~ 

I\? 

rr-+------<'-- ' 

AVENIDA RIO SALADO/BROADWAY RD 

PHOENIX STREET - MARICOPA CO. 

43RD AVENUE TO 35TH AVENUE 

=.oo : 74.65' 

- -wlc 
74.65' 

CURVE w 
!::c. 0'34 ' 1 9" 

RADIUS 3007.00 ' 

TANGENT 15.0 1' 

LENGTH 30.02' 

-

w 
00' 39'31" 

3008.04' 

17.29' 

34.58' 

<( >-
Vl 

"~ w 'W 
~uoo : I -

w 
CURVE DATA 

v w w 
14'52'34" 168'09 '54" 1'47'26" 

234.90' 5.00' 299 1.13' 

30.67 ' 48.24' 46.74' 

60.99 ' 14.66' 93.48' 

li: 

-t 

w 

w 
0' 34'19" 

2993.00' 

14.94' 

29.88' 

'fY 

~w -

w 
180'00'00" 

7.00'1 

INFINIT~ 

2 1.99'1 

iEr 

"' <0 
<(,..: 
f-N 

~I'"J (/) + tl;~ '\R.17 u~ >-8 '<.7 40.95' ll. "l w 
Q..l"') • :-,.Z · ·- ~<.: ;. _-Y.}'~ · -' ~- .., , -,.." 

304+00 v , ... : ,z w •· 306+~040~95' '. ' ' z" """' ··;, ~0;: v.i<' "AO·~z ' >· .W w 
w 1- - 1 - -

36.93 ' 
N85' 10'39 "W 

" w 
CURVE 

!::c. 
RADIUS 

TANGENT 

LENGTH 

w 
05' 12'33" 

964.90' 

43.89' 

87.72' 

CURVE DATA 

v 'iij7 w w v 
08' 57'53" 11'38'24" 00' 41 '42" 180'00 '00" 00:4 1'42" 

252.50' 256.50' 11447. 16' 2.00 ' 1145 1.16' 

19.79 ' 26.1 4 ' 69.44' - 69 .47' 

39.51' 52.11' 138.88' 6.28' 138.93' 

309+00 310+00 311+00 
- 1 - 'V" I - - 1 ---- -

W~ I§" ··0~ <'*'-'"'' 'i#:!r®·~<&<< ""':'i/?'~ 'l.hl&Mffih@iyMf""Wiihli"JiW%fuizMb%wnz'SAf.;!iji®{ iillfu\«&fiiiiii:P{ 

w 
CURVE DATA 

CURVE w w 'V 
~ !::c. 01'06 '45" 180'00'00" 01'06'45" J 

RADIUS 1147 1.16' 2.00' 11467.1 6' 

TANGENT 11 1.36' - 111.32' 

LENGTH 222.71' 6.28 ' 222.63' 

w w w w 15'43 '23" 16' 40 '51" 171'09 '28"j 

252.50' 252.50' 2.00' 

34.86' 37.02' 25.87 ' 

69.29' 73.5 1' 5.97' 

J.4588 
MARK V. 

LEE 
l - 23- 14 

~tdii~ AS BUILT 

9 

as PROJECT ENGINEERING CONSULTANTS, L TU. 
23 10 W. MISSION LANE, STE. 4 PHOENIX, AZ 85021 
PHONE (602) 906- 1901 

SHEET REFERENCES 
1. SEE DT - 2.01 & DT -2.02 FOR MEDIAN DETAILS 

"PER CITY OF PHOENIX CITY CODE CHAPTER 2 , SECTION 
2-28. THESE PLANS ARE FOR OFFICIAL USE ONLY AND 
MAY NOT BE SHARED WITH OTHERS EXCEPT AS REQUIRED 
TO FULFILL THE OBLIGATIONS OF THE CONTRACTOR'S 
CONTRACT WITH THE CITY OF XHSJENIX." 

MEDIAN ISLAND GEOMETRIC SHEET 

CITY OF PHOENIX, ARIZONA 
STREET TRANSPORTATION DEPARTMENT 

AVENIDA RIO SALADO I BROADWAY RD 
43RD AVENUE TO 35TH AVENUE 

ST85100333 
JG MVL CK: SM u 

01 14 DATE: 01 14 ~ 
NO SCALE ~ 

Vl 



AVENIDA RIO SALADO/ BROADWAY RD 

PHOENIX STREET - MARICOPA CO. 

43RD AVENUE TO 35TH AVENU E 

PROJECT CONTROL COORDINATE TABLE w 
> w 

NO. 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

NOR THING EASTING 

878843.4495 628365. 1343 

878807.7438 633640.7903 

878872.6603 633696.5630 

875879.9454 625981.8081 

875677.9601 628625.8991 

875684.4381 631252.1622 

875690.6291 633876.6760 

875712.3323 633766.8842 

875699.3847 633945.8655 

875700.7657 636521.1 101 

874571.8066 628622.8807 

874357.5718 628622.2238 

874324.5687 628622.3104 

874859.9044 632043.5424 

875481.7561 632297. 1659 

874330.5739 631251.7305 

874337.4263 633885.8366 

873037.3066 628618.6289 

873049. 1755 633884.011 2 

BROADWAY RD . 

- . 
ELEVATI ON I DESCRIPTION 

FND 3 INCH COP BC IN HH 

FND 2 INCH MC AC IN HH 

1032.38 I FND BCF 

1027.74 

1037.44 

1023.36 

1025.92 

1026.02 

1030.30 

1037.82 

w 
> 
<{ 

I 
f-
1' 
"¢ 

FND 3 INCH MC BC 

FND 2 INCH MC AC 

FND 2 INCH MC AC 

FND 3 INCH BCF RLS 25396 

BRASS CAP FLUSH 

BRASS CAP FLUSH 

FND 3 INCH MCHD BC IN HH 

FND BC IN HH 

FND MCDOT BCF 

FND BCF 

FND BCF 

FND BCF 

FND BC IN HH 

FND BCF 

FND 3 INCH MCDOT BC IN HH 

FND 3 INCH MC BCF 

ELWOOD ST. 

<{ 

0 
0::: 
t') 

"<:!-

100 r 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

wl 
',-,I-~ 

"'I"' 
-~~:e. 
:.;,-1;_;; 
01 
(/)I 

I 
I 
I 
I 
I 
I 
I 

I ~ 
I ~ 
I ~ 
I ' 

> 
<{ 

I 
f-
Ol 
t') 

I <;.· 
I ~ 
I ~ 103 I 104 0 

r_ ___ ____ ____ '}_B~ -~ ?.:__5!_ "!!:__ ___ _ _ 21 \/i2 ________ 1'!._8~- ~1_:_32 '! _____ ~ 
2651. 79' - - ----- ~-- ---- 2626. 27 ' 

28 : 27 

.... 
N 

m 
+ 
<0 .... 
N 

lo 
I <P. 

io l ~ 
<01 ~ 

~I ~-
<DI c-> 
Nl 

I 
I 
I 
I 

.!.' 

~ 

.,i'
o:,<:,<:J_/. 

"'"~<-:>~ ,-o<>" · 
MONUMENT LI NE & 
CONSnRUCTION ~ 

S89'44'56"E ~ -- -- - -------- - - - ----------- -

w 
> 
<{ 

I 
f-
L[) 
t') 

102 

J 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

w l 
'o> I'"' 
!""">\ ~ 
~ ~ ~ 
:..t- 1;;) 
0 1 
(/) I 

I 
I 
I 
I 

1'- I 

.... 
<X) 

II ' 
I 

on 
,...; I 

m 
<X) 

"' 
+ I 

+ 
0 I 

<X) 
I') I 

<X) 
N 

<( I 
f-

<( 
(/) ~ I 

f-
(/) 

u (/) I 
Q. () I 

Q. I 
N89'51 "53""E 203 

NO. 

200 

201 

202 

203 

204 

205 

206 

207 

STATION & CON STRUCTION ~ 
COORDINATE TABLE 

NORTHING 

874478.32 

874727.60 

875489. 17 

875738.47 

875741.51 

875734.69 

875718.90 

875692.93 
----

EASTl NG DESCRIPTION 

627884.45 PC STA 246+19.24 

629065.89 PT STA 258+35.80 

630770.00 PC STA 277+ 02.33 

631932.07 PT STA 288+ 99.54 

633216.40 PC STA 301+83.87 

633425.69 PT STA 303+93.31 

633659.52 PC STA 306+27.68 

634475.77 PT STA 314+44.51 

STATION & 
CONSnRUCTION ~ 

- - -- - -- -~--~ 
· 27 1 6 BROADWAY RD. 

1 106 

N 
on 
...: .... 
+ .... 
;;; 
<( 
1-
(/) 

I 
I 
I 
I 

w 
> 
<{ 

f
(f) 

1284.33' 201 r; 

1

-- - - - ------- - - N89' 46 '4 " 

109 

@ c\-N~~~541 ~52~ "E C3 ----- --2644~4~-~ ---- ----- -----~ 
o::: 4\_ I ~ o w 11 4 sECTION ~ I 27is i S86"08'o8"E 

I > LINE <{ ~ I 234.37' 

115 

I <{ I 

J
f- I ~ I 

f- ill I 
ro t0 1 

t0 1m 
I " 
1 -
lj, 
IN 
I 

~ 
1 11 6 
i /5.4'E OF 

----@" SECTION LINE 

LEGEND 

~ BRASS CAP IN HANDHOLE 

@ BRASS CAP FLUSH 

ihl! ALUMINUM CAP IN HANDHOLE 

©J ALUMINUM CAP FLUSH 

ROESER RD . 

I 
:;: I 
' I 
~ I 
ml 
~I 
81 
<Il l 

I 
I 
I 
I 
I 117 r 

@ CURVE DATA 
PI STA 252+36.83 
N= 874475.61 
E= 628502.04 

MAIN CURVE 
(F 24'19'53" 
D= o2·oo·oo" 
R= 2864.79' 
L= 1216.56' 
T= 617.59' 
EXT= 65.81' 
SUPER= 0.034'/fT 

@ CURVE DATA @)CURVE DATA 
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E= 631324.60 E= 633321 .16 

MAIN CURVE MAIN CURVE 
(F 23'56'39" (F 04'00'00" 
D= 02'00'00" D= 01'54'35" 
R= 2864.79' R= 3000.00' 
L= 1197.20' L= 209.44' 
T= 607.47' T= 104.76 ' 
EXT= 63.70' EXT= 1.83' 
SUPER= 0.034' / ft SUPER= N/C 
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SURVEY CONTROL SHEET 
CITY OF PHOENIX, 

STREET TRANSPORTATION 1"\I:::DA DTU<:UT 



AVENIDA RIO SALADO/BROADWAY RD 
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SHEET REFERENCES 
1. SEE SHEET P-1.01 FOR PAVING PLAN 

INTERSECTION WORKSHEET 

CITY OF PHOENIX, ARIZONA 
STREET TRANSPORTATION DEPARTMENT 

AVENIDA RIO SALADO I BROADWAY RD 
43RD AVENUE TO 35TH AVENUE 
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REMOVAL I RELOCATION NOTES 
NO. DESCRIPTION UNIT QTY 

0 REMOVE ASPHALT CONCRETE 
SY 5325 PAVEMENT 

0 REMOVE PIPE, BACKFILL & 
LF 24 COMPACT 

® REMOVE CATCH BASIN, BACKFILL 
EA 1 & COMPACT 

MISCELlANEOUS WORK 

0 TRAFFIC BARREL, REMOVE/SALVAGE LS -
BOLlARD, REM OVE JOB -
TRAFFIC SIGN, REMOVE/SALVAGE LS -
FENCE, REMOVE 

250+ 75 RT TO 253+84 LT LF 39 1 
251+73 RT TO 252+88 RT LF 142 

RIP RAP, REMOVE SY 175 

® FIRE HYDRANT, REMOVE EA 1 

@ 
MISCELlANEOUS WORK BY OTHERS 
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CURVE DATA 
(Q}) PI STA 252+36.83 

N~ 874475.6 1 
E~ 628502.04 

MAIN CURVE 
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City of Phoenix 
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CAll rnA THE BU1E STAKD 

0(602~~~1 

SHEET REFERENCES 
1. SEE DT-2.01 & DT-2.02 FOR MEDIAN DETAILS 
2. SEE SD-2.01 FOR STORM DRAIN PLAN 
3 . SEE CP-1.01 FOR CB CONN PIPE PROFlLE 
4 . SEE P-1.02 FOR PAVING PROFILE 
5 . SEE G-6.0 1 FOR INTERSECTION WORKSHEET 
6. SEE DT- 3.0 1 FOR DRIVEWAY PROFILES 
7. SEE SL - 1.01 FOR STREET LIGHT PlANS 

AVEN IDA RIO SALADO I BROADWAY RD 
43RD AVENUE TO 35TH AVENUE 
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SHEET REFERENCES 
1. SEE P-1.0 1 FOR PAVING PLAN 

PAVING PROFILE SHEET 
STA 250+50 TO STA 254+19.05 
CITY OF PHOENIX, ARIZONA 
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ST85100333 
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PHOENIX STREET - MARICOPA CO. 

43RD AVENUE TO 35TH AVENUE 
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N= 874475.6 1 
E= 628502.04 

MAIN CURVE 
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D= 02'00'00" 
R= 2864.79' 
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T= 617.59' 
EXT= 65.81 ' 
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METAL SAGUARO SCULPTURE, 
RELOCATED BY OTHERS 

CONC. PIPE LANDSCAPE FEATURE 
RELOCATED BY OTHERS 

(.;\ I REMOVE MANHOLE. BACKFILL & 
'81 COMPACT 

CONSTRUCTION NOTES 

SHEET REFERENCES 

NPI 

EA 2 

LF 16 

SEE DT-2.01 & DT- 2.02 FOR MEDIAN DETAILS 
SEE SD-2.03 FOR STORM DRAIN PLAN 
SEE CP-1 .02, CP- 1.03 & CP-1.04 FOR CB 
CONN PIPE PROFILES 
SEE SP- 1.02 FOR SANITARY SEWER PLAN 
SEE DT-3.01 FOR DRIVEWAY PROFILES 
SEE SL- 1.01 FOR STREET LIGHT PLANS 

PAVING PLAN & PROFILE 
STA 258+50 TO STA 263+50 

CITY OF PHOENIX, ARIZONA 
STREET TRANSPORTATION DEPARTMENT 

AVENIDA RIO SALADO I BROADWAY RD 
43RD AVENUE TO 35TH AVENUE 

ST85100333 
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SHEET REFERENCES 
SEE DT -2.01 & DT -2.02 FOR MEDIAN DETAILS 
SEE SD-2.04 FOR STORM DRAIN PlAN 
SEE CP- 1.04 FOR CB CONN PIPE PROFILE 
SEE SP- 1.03 FOR SANITARY SEWER PlAN 
SEE DT -3.01 & DT -3.02 FOR DRIVEWAY 
PROFILES 
SEE SL- 1.0 1 FOR STREET LIGHT PLANS 

0 

~ 
IV 

PAVING PLAN & PROFILE 
STA 263+50 TO STA 268+50 

CITY OF PHOENIX, ARIZONA 
STREET TRANSPORT A TlON DEPARTMENT 

AVENIDA RIO SALADO I BROADWAY RD 
43RD AVENUE TO 35TH AVENUE 

ST85100333 



AVENIDA RIO SALADO/BROADWAY RD 

PHOENIX STREET - MARICOPA CO. 
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CONSTRUCTION NOTES 

SHEET REFERENCES 

NPI 
NPI 

500 

712 

SEE DT-2.01 & DT- 2.02 FOR MEDIAN DETAILS 
SEE SD- 2.05 FOR STORM DRAIN PLAN 
SEE DT -3.02 FOR DRIVEWAY PROFILES 
SEE SL-1 .02 FOR STREET LIGHT PLANS 

PAV ING PLAN & PROFILE 
STA 268+50 TO STA 273+50 

CITY OF PHOENIX, ARIZONA 
STREET TRANSPORTATION DEPARTMENT 

AVENIDA RIO SALADO I BROADWAY RD 
43RD AVENUE TO 35TH AVENUE 

ST65100333 



AVENIDA RIO SALADO/BROADWAY RD 

PHOENIX STREET - MARICOPA CO. 
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City of Phoenix 

@ CURVEDATA 
PI STA 283+09.81 
N= 875737.03 
E= 631324.60 

MAIN CURVE 
!::.= 23"56'39" 
D= 02"00'00" 
R= 2864.79 ' 
L= 1197.20' 
T= 607.47' 
EXT= 63.70' 
SUPER= 0.034'/ft 

, RELOCATE 
HEADWALL, REMOVE 
TRAFFIC SIGN, REMOVE & SALVAGE 

RIP RAP, REMOVE I SY 1740 
FENCE, REMOVE 

275+40 TO 277+50 LT LF 226 

CONSTRUCTION NOTES 

SHEET REFERENCES 
SEE DT -2.01 & DT -2.02 FOR MEDIAN DETAILS 
SEE SD-2.06 FOR STORM DRAIN PLAN 
SEE CP-1.05 & CP-1 .06 FOR CB CONN PIPE 
PROFILE 
SEE DT -3.02 FOR DRIVEWAY PROFILES 
SEE SL - 1.02 FOR STREET LIGHT PLAN 



AVENIDA RIO SALADO/BROADWAY RD 

PHOENIX STREET - MARICOPA CO. 
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City of Phoenix 

Two ~ do)'ll befon ,- ,_. 
CALl FUR lHE Bt..1L STNCI:S 

0(602~~00 

CURVE DATA 
(g) PI STA 283+09 .81 

N= 875737.03 
E= 63 1324.60 

MAIN CURVE 
t;.= 2S56'39" 
D= o2·oo·oo· 
R= 2864.79' 
L= 1 197.20' 
T= 607.47' 
EXT= 63.70' 
SUPER= 0.034'/ft 

SEE DT -2.01 & DT -2.02 FOR MEDIAN DETAILS 
SEE SD-2.07' FOR STORM DRAIN PLAN 
SEE CP-1.06 & CP 1.07 FOR CB CONN PIPE 
PROFILES 
SEE DT -3.02 & DT -3.05 FOR DRIVEWAY 
PROFILES 
SEE SL- 1 .02 FOR STREET LIGHT PLAN 

CI1Y OF PHOENIX CI1Y CODE CHAPTER 2, SECTION 
2- 28. THESE PLANS ARE FOR OFFICIAL USE ONLY AND 
MAY NOT BE SHARED WITH OTHERS EXCEPT AS REQUIRED 
TO FULFILL THE OBLIGATIONS OF THE CONTRACTOR'S 

PAVING PLAN & PROFILE 
STA 2n+SO TO STA 281+50 

CITY OF PHOENIX, ARIZONA 
STREET TRANSPORTATION DEPARTMENT 

AVENIDA RIO SALADO I BROADWAY RD 
43RD AVENUE TO 35TH AVENUE 

ST85100333 



AVENIDA RIO SALADO/BROADWAY RD 

PHOENIX STREET - MARICOPA CO. '" ..... 
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PROPOSED TOP 
OF. CUR~ LT . . 

. ~- >- . 

- ~<7'- -71>': j - = == .--- , 
7'\ 7'\ 7'\ 

7\ 
\ · · . J .. S=+0.2014% .-

. . . . ----'\. PROPOSED . . / - 7'\ 
. ~UTIER LT. / 

...,.. \._ ---

. PROPOSED CST 'l 

S=+0.2010% 

TRAFFIC SIGN, REMOVE & SALVAGE 
HANDRAIL, REMOVE 
LANDSCAPE IRR. SYSTEM, REMOVE 
HEADWALL. REMOVE 
FENCE, REMOVE 

293+50 TO 295+28 LT 
MANHOLE CONE, ROTATE 

SEE DETAIL ON SHEET DT -1 .04 

STREET LIGHT, REMOVE 
SEE STREET LIGHT PLANS 

EA 

LS 
NPI 
LS 
NPI 

LF 
EA 

EA 

NPI 
NPI 

EA 

302 
500 
297 

3 

196 

LF I 6 

. - - - - - - - - - - ·- - - - - - - - ~ - - ·- - - - - - - - .- - .--:. .- •- ...:...,. --'- - I 'v~~ I ---- -·-· -- - .. --..... - ·-· ---- - .. ·---- - ----·- .. I 

._-'- __ ._ ---------- - - PROPOSE-:-TOP OF:_,- -lEX. GRD AT CST .l:f. 
-,- - . . CURB RT. . I 

- -=-- --- - -- - - - - . - - ---:- -

PROPOSED GUTIER RT. 

294+00 295+00 

- - -,- I S=+0 .20i4%- - - - -:- - - - -:- - - - - - - - SHE!; ~~~ENCES 
: . EX GRD AT . 1. SEE DT-2.01 & DT-2.02 FOR MEDIAN DETAILS 

296+00 

RT CURB 2. SEE SD-2. 11 FOR STORM DRAIN PLAN 

' II 
II 
II 

EX. i8"RGRCP 
AT RT CURB 

297+00 

3. SEE CP- 1.11 FOR CB CONN PIPE PROFILES 
4. SEE P- 1.20 & P- 1.21 FOR FRONTAGE ROAD 

PLAN AND PROFILES 
5. 
6. 

SEE DT - 3.03 FOR DRIVEWAY PROFILES 
SEE SL- 1.03 FOR STREET LIGHT PLANS 

298+00 

AVENIDA RIO SALADO I BROADWAY RD 
43RD AVENUE TO 35TH AVENUE 

ST85100333 
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City of Phoenix 

w z 
- - ~ 

CURVE DATA 

I 

~ 

~~~~~~mmmi~mm~~~~~~~~~~~~ ~ZZZZZ~zzm~zzzzz~~~ZZZ2f2Z¥~~~~~~~-... -~ 
n---:-----r ~ ~ ~~--- ;-~~ : i~ ''"' ~----r fl~~ :---------
.,; ..,: ,..; ~ ~ :;i ~ :::; ~ :ri ij l ;::: I ";' I ~';: -~ + 
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. . . 11 

REMOVAL I RELOCATION NOTES 

NO. DESCRIPTION UNIT QTY I NO. DESCRIPTION UNIT QTY 

CD 
REMOVE CONCRETE SIDEWALK, 
DRIVEWAY, VALLEY GUTIER, & SLAB 

S/W 298+50 TO 303+ 00 LT SF ~408 
D/W 300+ 27 TO 300+77 LT SF 379 

® STREET LIGHT, REMOVE 
SEE STREET LIGHT PLANS 

® FIRE HYDRANT, REMOVE EA 1 

REMOVE CONCRETE SINGLE CURB 

® AND CURB & GUTIER 

298+ 50 TO 303+00 LT LF 450 

@ BACKFLOW PREVENTER, RELOCATE EA 1 

MISCELLANEOUS WORK BY OTHERS 

298+50 TO 303+00 RT LF 450 IRRIGATION CONTROL VALVE, REMOVE NPI -

0 REMOVE ASPHALT CONCRETE 
SY 3197 

PAVEMENT @ ELECTRIC TRANSFORMER, RELOCATE NPI -
ELIECTRIC PULLBOX & NPI -

G) REMOVE PIPE, BACKFILL & 
LF 197 

COMPACT 

CONDUCTORS, RELOCATE 
TELEPHONE PEDESTAL, RELOCATE NPI -

® REMOVE CATCH BASIN, BACKFILL EA 1 
& COMPACT 

CATV PEDESTAL, RELOCATE NPI -
PRIVATE SIGN, RELOCATE NPI -

MISCELLANEOUS WORK 

MAILBOX, RELOCATE EA 1 
()] REMOVE MANHOLIE, BACKFILL & EA 1 COMPACT 

0 TRAFFIC SIGN, REMOVE & SALVAGE LS -

LANDSCAPE IRRIGATION SYSTEM, LS -
REMOVE 

MANHOLE CONE, ROTATE EA 1 
SEE DETAIL ON SHEET DT - 1.04 

@ PI STA 302+88.64 
N= 875741.75 
E= 63332 1.16 

MAIN CURVE 
6.= o4·oo·oo· 
D= 01·54'35" 
R= 3000.00' 
L= 209 .44' 
T= 104.76' 
EXT= 1.83' 
SUPER= N/C 

9 

SHEET REFERENCES 
1. SEE DT-2.01 & DT-2.02 FOR MEDIAN DETAILS 
2 . SEE SD-2.12 FOR STORM DRAIN PLAN 
3. SEE CP- 1. 11 FOR CB CONN PIPE PROFILE 
4 . SEE P-1. 14 FOR PAVING PROFILE 
5. SEE P- 1.21 & P-1 .22 FOR FRONTAGE ROAD 

PLAN AND PROFILE 
6 . SEE DT- 3 .03 FOR DRIVEWAY PROFILES 
7. SEE SL- 1.03 FOR STREET LIGHT PLANS 

T~~~~J:ndt9-

0(602~~~ 
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43RD AVENUE TO 35TH AVENUE 
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AVENIDA RIO SALADO/BROADWAY RD 

PHOENIX STR EET - MARICOPA CO. 

43RD AVEN UE TO 35TH AVENUE 

T.B.M. 
STA 29.9+54.33, 76.76' RT 
SET 1/2" REBAR W/ PEC CAP 
ELEVA liON 1 034:02 

]
~ ·. · ~ . ~ "'"' o . oo:.:rn~~ ., . · . · .... · · 
0 ;!:j~ ;:!;;:!; . · ~:2 
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- - - - - - - - _:_:. ·__:_ . ...:.:._ - - ~ ·~ - :__:_. - - - .-:- [EX. GRD~T ~ST~--'- - - - - - - ~ - - - - - - - - - ·- --;-.,. ---7 - :- ...,..... ---:- -:- :- -:- ~ -
----:-- . 

-- - _ ,_--- - - ----

299+00 

II 

PROPOSED 
RT. 

I I--EX; 18"RGRCP 
II AT · RT CURB ., 

300+00 

GRD AT 
CURB 

301+00 

. " 00 
,....; ~ O'l Ol 

' CX)~([) .DJ~ 
;!:j~ ~;:!; 
oa::u o ·O n ro ..... ..-

<.> II II 
ua::w 0 0 

• Q_(!>([)J- • 

EX ; ELEC : AT l : 
RT CURB . 

302+00 

~ ~~R~ AT RT . 

Lt")..i 
nn · 
oo · 

"" . u<.> · >-- . 

303+00 

SHEET REFERENCES 
1. SEE P-1.13 FOR PAVING PLAN 



AVENIDA RID SALADO/BROADWAY RD 

PHOENIX STREET - MARICOPA CO. 

43RD AVENUE TO 35TH AVENUE ;.~ ~~ ~ .;';;;; N~ i--: ~ -2~ -~0>:.,~~ ~~"'-; 
~f'-. V lO 1,[) I")N ~10 CD f"-. ::JlO !:;:r;)~CI[) >-al:g 

....J w w w w :r: w z w <o 3:0 3:0:: :::,:: 
~;i ~ ~ ~ ~~ ~ 2 ~ 3t~ ~~~O> ou~~ 
LL 3: t-1- r- 1- (/) LLt- VI 1- <..>t- LL(f) w aHD wcowro 

oo ..tr-:- tD .n u:iro· ...; tri ..O r-:roNron o....:c»ro 
gg ~ ~ ~ g ~ ~~ 8 g ~~ ~~~~~ (X. 10' gg~g 
+ + + + + + + + + + + + + + + + + + VtA.1E.R + + + + 

I I·~ · 
~ 1-..-..IS'l irsl f3l' 

·r-- -o N (o ·co 

w ~ ; ~ ~ 135201 ~ ~ 
t--Iwwww ww 
~;:;\~~~~ IM PER IAL CAP ITAL ~~ 
0 (/)t-t-t-1- BANK t- t-

o <'i -i'oioir-: 105-46 - 007 ,.; c-i 
.-COQ'l'<t.-r--. r-- N 

+ + ~ ~ ~ + LOT # 1 ~ ~ 

w 
lnO 

,_: 

.-J et:: 

142441 

io 
f;i 
..J 
..J 

BARNETT FAMILY LLC ~ 
105-46-005- A ,.: 

LOT # 1 ~ 
R/ W 

."' 
o::ito v,_: 
><"' 
s.!CD 
o::a. 
CD W 

ciLfi 
00 
"'"' ++ 

• •N -..., 
;.., "-! . . 

"'. r.: -... . ... ..., <l) 
·<X> ... 0 1().....: ,.....:. ... _ 

a:)~ 

"' w ... ., "' CD"' "' 
zo: 

~ <.) "' w o::w-' 

""' w ow -' 
_(/) '-.a. 0:: 0:: « 
(/)(/) '-' U....J >-- Wo- "' 

W I ~~ 
...:o "' .n..t If) 

.0 .¢(() "' .q:,.....: ...t 
. "'"' .... """ "' 00 -u ++ + + + + ++ + 

-;J-·; v ,_ ro 

0 0 
_ .~: ~ // ~0 3o::: 0 

.; e' -j- ,. · ' + • c:; • 0 o ' • ' 

;.., ;-. .. 0 "' 0 
w u.. w 
0:: <.) ,_ CD 

n n 
r.: .0 
N ..., 
+ + 

N 
City of Phoenix 

~ t g;,. @ ' ~ ~ c~ • I • ~ o -

1 

·"·· ~~r ~·~· .·it:t; .• ·~ - ~~ ~ -- -, - ~~~ - @?'" ~ + 8~ ; ~ 
04+00 ::-: - ,,., ••• ,, :=-=== " 0 ~ • .; l .. ---- ·-------·- ~- - ~ ~ :i " 

51 126 1 CROWN LI N E~- -

1:7'·;/ )@ii~~ .s=- ::= !. :~ =r = 

-.... 

"' ... 
0:: 
<.) 
CD 

0 

PT STA 303+ 93.3 1 
ARS BROADWAY ~~ 

• 0 
·' 10 -··- __ .._ + 

" 0 .., 
~ 
w 

! Z 

~~~~"' =~---···§--·-··· ~~ 
~ ~ 

"' ~ i--: ro ;-. 

- ;::: 
Ul'-.. 

(f) 

Ql=r.Af"'IV 11.1 I Q l=l f"'lf"ll. Tlf"'IIIJ IIJf"'ITI=~ <D 
:::-:-:·>~·:.:: :-.-:-:-:-:-. ~~~~~~ g~ ~ 

r.,·o N. 
~"..t io 14402[ 

.0>-~(o ~ "' 
;. ~ ·: .ci .... ~ ..., 0 r.: .....:o "'. a:i "' :;;~~ ~::; ... ..., ..... 

~ ~ 
,_,..., a. ... ..-, N..,_ 1'1 \.1. 1.1~ ••"-' ' " " II V I 'I 

1440 11 
.. < n 0:: 

ma::cn~cr:a:::«>z wCD w w YEE HOLDINGS tj~~ U'1 ~ >-- CD CD:l:CD REMOVE CONCRETE SIDEWALK, w a. ;o o w o <.) <.) w "' <.) o::Ea. 
Q DRIVEW_A:: V_A_L-=-~ -G~~E_R:_ & . =LA~ ~~~~8 ~~ ~ 0::(/) 0::'-. ..... ..... 0:: LIMITED 0:: >-- CD (/)(f) 

PARRA MARIA >-->-- UCD >--"- u.. u.. ,_ t-CDVl <.> w w CD WVlf--
PARTNERSHIP -i.-"-iOcD..rioill"i 105-69-214 

_..., .-"({) or--: ,; "' a:i 
105-69- 00 1- C 

...:NtO ,...; u:i N ,; ..; r-."...: 

44B 

17B 

336 

EA 2 
'--' llC L:VVt.K . L:V t-' ~ ILJ LJ t.l t-'l4L L 

f4?l ~~~ ~~EL~E~_/ _ ~CES~O~~ _PAD, SF 373 

nVLL. "-' VI'\U U. UV I I '-- ' ' • IVIf"\U 

STD DET 220, TYPE 'C' 
LF 19 

CONCRETE APRON, SEE DET 1 EA ....... .. ........ . ~ · 

a:i 0-.tll'ia:iu::i r..:a:iu::> (.() ...-) ,....:ro u>cci .. .0 N ,.; ..too ,....; m <D '" ...:......:m 
N O::HOCOtOO OON LOT #232 ... ., "'"' NN ..., 

"' .... LOT # 11 
..-- ..-- ..- N N ..., 

"' <x:>Nn 

I I Bus PAD 306+10 -ro 305+50 l:-r 1 sF- 141o ~ AGGREGATE BASE coNN. w THK) TON 5 + ++++++++ ++ + + ++ + + + + ++ + + + + + + + 
S / W 306+ 50 TO 307+50 LT SF 500 - C'lr.. l t"' l ~ I""'I I DD l JA f"' C""Tr"\ f"\rT '"l"'l"l 

CURVE DATA 

~ PI STA 302+ 88.64 
N= 8757 41 .75 
E= 63332 1.1 6 

MAIN CURVE 
6= 04'00 '00" 
D= 01"54 '35" 
R= 3000.00' 
L= 209.44' 
T= 104.76' 
EXT= 1.83' 
SUPER= N/C 

CID PI STA 3 10+ 36.28 
N= 87569 1.36 
E= 634067.18 

MAIN CURVE 
6= 04"05'03" 
D= 00'30'00" 
R= 11459.16' 
L= 8 16.83' 
T= 408.59' 
EXT= 7.28 ' 
SUPER= N/C 

lwo _,.lncJ6ara .,...,... )00.1 ~ 
tAU. roR lH( ~ $TN(($ 

0 (602~~~~ NPI 
NPI 

LF 18 

SEE DT - 2.01 & DT - 2.02 FOR MEDIAN DETAILS 
SEE SD- 2.13 FOR STORM DRAIN PLAN 
SEE CP- 1.1 2 FOR CB CONN PIPE PROFILE 
SEE P- 1.1 6 FOR ROADWAY PROFILE 
SEE P- 1.19 , P-1 .20 AN P- 1.21 FOR 
FRONTAGE RD PLANS 
SEE TS- 1.02 FOR TRAFFIC SIGNAL ITEMS 
SEE DT -3.03 & DT - 3.04 FOR DRIVEWAY 
PROFILES 
SEE SL- 1.03 

AVENIDA RIO SALADO I BROADWAY RD 
43RD AVENUE TO 35TH AVENUE 

ST851 00333 



AVENIDA RIO SALADO/BROADWAY RD 

PHOENIX STREET - MARICOPA CO. 

43RD AVENUE TO 35TH AVENUE 

A T.8.M. 
STA 299+54.33, 76.76' RT 
SET l/2" REBAR ·w; :PEC CAP 
ELEVATION .1 034.02 . 
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RT CURB 

.1036 

103.5 

.1034 
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1036 

1035 

. 1034 

. 1035 

. 1034 

.1033 

1032 

SHEET REFERENCES 
1. SEE P-1. 15 FOR PAVING PLAN 

OF PHOENIX CllY CODE CHAPTER 2. SECTION 
2-28. THESE PlANS ARE FOR OFFICIAL USE ONLY AND 
MAY NOT BE SHARED WITH OTHERS EXCEPT AS REDUIRED 
TD FULFILL THE OBLIGATIONS OF THE CONTRACTOR"$ 



AVENIDA RIO SALADO/BROADWAY RD 

PHOENIX STREET - MARICOPA CO. 

43RD AVENUE TO 35TH AVENUE 

EX. R/W LIN E 

142441 

BARNETT FAMILY LLC 
105-46-005-A 

LOT #1 

(.) 

~ 
'N 
0[) 

~ -~~~~~~~~0 
co~,...._~,....~w~R..t 

t::lcr:~a_8a_~a_O::N 
~f:6~~~~~~~~ 
r--:..:ontO,..;o,..;r--:r--: 
ol ...: r--:rooi ...: .¢N O oci 
I()IDI.OIDIDIOIOcnO.
+ + ++++ ++++ 

t- 1 ~ 0 -_J ~ 
qoo oo_ 
"'Nil +-a. 

RELOCATED 
WATER METERS 

STA 20+65.9, 78' RT 
STA 310+63.8 , 73 ' RT 
STA 310+9i .4, 73' RT 
STA 311 +33.2, 67' LT 

\ \ 

- -'-- ---- ---H~n\ -
308+ou '\\\ I ll' ~ N I ''•'iL :J a Jruo ,· ·., iii\; 

(.) 

~ 
'N 
0[) 

144021 

YEE HOLDINGS 
LIMITED 

PARTNERSHIP 
1 05-69-001-C 

LOT #11 

CURVE DATA 
~ PI STA 310+36.28 

N= 87569 1.36 
E= 634067.18 

MAIN CURVE 
6= 04' 05'03" 
D= 00'30'00" 
R= 11459.16' 
L= 8 16.83' 
T= 408.59' 
EXT= 7.28' 
SUPER= N/C 

~-~~ ~-~ ·~g~~ 
v ~""ICXlU")CO 

a_O::IDa_f.Of5~~~ 
~~G:~~~~tn~ 

~~~~:~~~~ 
,..._f'-f'-(X)IOtOO'lO.
+++++++++ 

EX . R/W LINE 

BROADWAY RD • ...... 
STA 308+44.02~ 

!:.:::·· 

EX/~~::;iiiW : n. · 
:IfM::::::t\::::::: 

TN 1 o3S·:!iiF ·>>>>>E·i·:-:-:-:: 

'4--uc,NII 

NO. 

CD 

0 

REMOVAL I RELOCATION NOTES 
DESCRIPTION UNIT QTY NO. DESCRIPTION UNIT QTY NO. DESCRIPTION UNIT QTY 

RELOCATE WATER METER, BOX AND 
@ COVER PER COP SUPP 610.11 AND EA 4 

COP DET P1363, SEE TABLE THIS 
SHEET 

REMOVE CONCRETE SIDEWALK, 
DRIVEWAY, VALLEY GUTIER, & SLAB 

S/W 307+50 TO 308+00 LT SF 637 
S/W 307+50 TO 308+10 RT SF 659 

0 REMOVE ASPHALT CONCRETE 
SY 4250 PAVEMENT 

G) REMOVE PIPE, BACKFILL & 
LF 179 COMPACT 

@ I MISCELLANEOUS WORK BY OTHERS 

DOWN GUY, REMOVE NPI 
POWER POLE, REMOVE NPI 
ELECTRIC TRANSFORMER, RELOCATE NPI - 0 ELECTRIC PULLBOX, RELOCATE NPI -
TELEPHONE PEDESTAL, RELOCATE NPI -

~ CATV PEDESTAL, RELOCATE NPI -
CATV POWER CABINET, RELOCATE NPI -
GAS VALVE, ADJUST TO GRADE NPI -
PRIVATE LIGHT, RELOCATE NPI - N 

S/W 308+76 TO 311+4 1 LT SF 1823 
S/W 308+85 TO 31 1+44 RT SF tl046 
DWY 309+88 TO 310+1 7 RT SF 150 
DWY 310+25 TO 310+65 LT SF 320 
DWY 3 10+38 TO 3 10+62 RT SF 122 
DWY 310+90 TO 311 +30 LT SF 3 19 
DWY 311+09 TO 311+44 RT SF 174 

BUS BAY 309+56 TO 31 1+44 RT SF tl303 
REMOVE CONCRETE SINGLE CURB 
AND CURB & GUTIER 

® REMOVE CATCH BASIN, BACKFILL 
EA 5 & COMPACT 

0 
MISCELLANEOUS WORK 

TRAFFIC SIGN, REMQVE & SALVAGE LS -
BLOCK WALL, REMOVE 

308+96 TO 3 10+90 LT LF 240 
309+ 79 TO 309+92 RT LF 13 
310+1 2 TO 310+37 RT LF 31 

310+91 TO NEW R/W LT LF 25 

STREET . LIGHT, REMOVE 
307+50 TO 308+00 LT LF 84 ® SEE STREET LIGHT PLANS PRIVATE SIGN, RELOCATE NPI - City of Phoenix 

-

@I WATER VALVE, RELOCATE EA 
307+50 TO 308+10 RT LF 106 
308+76 TO 311+41 LT LF 311 ® FIRE HYDRANT, REMOVE EA 2 

308+85 TO 31 1+44 RT LF 324 N f.-.. . 
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SHEET REFERENCES 

I I EX . R/W LINE 

1. 
2. 
3. 

SEE DT-2.01 & DT-2.02 FOR MEDIAN DETAILS 
SEE SD- 2. 14 FOR STORM DRAIN PLAN 
SEE CP- 1.1 2 & CP- 1.13 FOR CB CONN PIPE 
PROFILE 

4. SEE P-1.18 FOR PAViNG PROFILE 
5. SEE TS- 1 .02 FOR TRAFFIC SIGNAL PLANS 
6. SEE G- 6.02 FOR INTERSECTION WORKSHEET 
7. SEE DT-3.04 FOR DRIVEWAY PROFILES 
8. SEE SL - 1 .04 FOR STREET LIGHT PLAN 

0 
ADJUST WATER VALVE BOX PER 
COP STD DET P1391 ,TYPE 'A' 
& P1 39 1- 1 

EA 

AVENIDA RIO SALADO I BROADWAY RD 
43RD AVENUE TO 35TH AVENUE 

ST851 00333 
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PAVING PLAN/PROFILE SHEETS 

STORM DRAIN PLAN/PROFILE SHEETS 
LANDSCAPE & LANDSCAPE 
IRRIGATION PLAN SHEETS 

STREET LIGHT PLAN SHEETS 

TRAFFIC SIGNAL PLAN SHEETS 

SALT RIVER BANK PROTECTION PLAN 

.... 

GMP1 
VOLUME 2 

Proiecl Benchmarks: 
Point #5 (AZTEC //30032) 
25' West of Curb @ 

Yukon Moteriol's office 
Found 1 1/4" rebor 
Elevation= 1019.43 
Northing~B74320.9562 ' 

Eost:ng=526078. 182' 

Point #12 (AZTEC #1006) 
39th Ave. and Broadway Rd 
Found 2" Moricopo County 
Aluminum Cop 
Elevotion=1 027.74 
Northing= 875684.438 1 · 
Ecstng=53 1 252.1522' 

...... 
-..--- --..."'-- ··~ ... --v------.t 

,,r 
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~ .. --·v--·· ...-

' 2 0 1 + a\ "'""'"J !--d<h 

C .. ...A.__.~.--L-- ... ~ .. ...-{. __ .. --·"'- - ""'"-----· 

CllYBENI 
1. C.O.P. B.C. IN NORTH H.H., ABOUT 15' NORTH OF 
SECOND C.O.P. B.C, IN H.H. ATIHE INTERSECTION 
OF 35TH AVE. AND BROADWAY RD. EL 1034 .893 

2. C.O.P B.C. IN H.H. AT THE INTERSECTION OF 27TH 
AVE AND BROADWAY RD. EL 10A6.695 

LENGTH OF PROJeCT • 8.154 LF • 1.1655 MILES 

AREA OF DISTURBANCE • 34.02 ACRES 

... :4l~~:ktl~..:!fe 
I lsoZ-263·1100 
lJ 1·800-STAKE-IT 

an•~~~rr 

( 

GREG STANTON 

ACTING CITY MANAGER 
ED ZUERCHER 

CITY COUNCfl 

DISTRICT NO 1 . THELDA WILLIAMS 

DISTRICT NO 2 . J IM WARING 

DISTRiCT NO 3. BILL GATES 

DISTRICT NO 4. LAURA PASTOR 

DISTRICT NO 5. D.A.NI EL VALENZUELA. 

DISTRICT NO 6. SAL DIC!CCIO 

DISTRICT NO 7 . MlCH.A.EL NOWAKOWSKi 

SHEET No. 

o. 
02 
0~ 

05-08 
1)9 

10 ,, 
12 "' 14 

15 - 41 

16- 42 

43 

44 

•• 
46 

<7 

48 

49 

50 

51-58 

57 

58 
59 - 69 
10 

71 · 1'9 

so 
81 '88 

87 

88 - 95 
96 
97 

9&-lli 

t1Z. ,,_. 
11+ 
115· 111. 
117·123 
14'1-- 130 
13! · 13,l. 

1J3· 135 
12"·· 141 

14i 

14'1 - 152. 
15_3 157 

KAT E GALLEGO 

INDEX OF SH~ETS 
OWGSE~;~SNo. .. ... SHEe!TITL~---··---- -·-. 

G-1.01 COVER SH5ET 

G-1 .02 LEGENO&NOTESSHEET ~ 
Q,..1.03 • G· 1,0-4 QUANTlTV SUMMAR·Y SHEET 

G-~.01 • G·2.04 lYPICAL SECTIONS 

G~01 SURVE:Y CONTROL SH;;er , 

G-4,01 STAMPED ASPWil.T DEiTA!LS 5 
G4.02 MEOIAN DETAILS 

G··S.Ot - G-5.03 MEDIAN GEOMETRY 

Pl-1 .01-Pl-1.14 PAVI~'GP!.A~ (ODD) \ 

Pl\~1.01 • PR·1,,4 PAVIN.'G PROFILE !EVEN~ .) 

Pl-2 01 JOlNTlNG PLAN '\ 
OT· \.01 PAVING DETAILS , 

OT-1 .02 BUS PAD DE'l'A1t ) 

PR·2.01 DRIVEWAY PROFILES "\ 

IX-·1.01 INTERSECTION DETAJL ) 

ST-1 .01 CBC GENERAL NOTES & QUANTITIES ·.\ 
ST-1.02 CSCPl.AN$ ELEVATION ' 

OT-2.01 S TRv'CTURAL OET AILS 

XS-1.01 , XS-1 .06 ROADWAY CROSS SECTIONS 

OS-1 .01 

SO· I .OI 

SD-2.01 - S0-2. 11 

OT·3.01 

CP-1.01 - CP-1.09 

AP· UU 

00.1 .01 • DD-1.06 

00.1.07 

BH-1 .01 - BH-1.08 

DT-4.01 
OT-4.02 

SL-1.01 • SL·U't

LD-1.01 

L0-1,02 

LD-1 .03 

L0·1.04 • l.D-1 05 
LS·-1.01 - LS·1,07 

l.S-2.01 - LS-~.07 

G-2.01 

TS-1.01 - TS-1.03 

OT·S.OI • DT-5.12 

NONE 

NONE 

NONE 

STORM DRAIN DES!GN SUMMARY SHEET 

HY!;>IlAUL!C & ENERGY GRJ>.OE UNE 

STORM DRAIN PLAN & PROFILE 
DRAINAGE OET Ail 

CONNECTOR PIPE PROFILES 

ALTERNAT£ PIPE CiiAIU 
BANK PROTECTION PUN 

SAN~ PROTECTION OCT 1\!LS 

BORING LOG 

STREET UGHT NQ'!<S 

STREET LIGHT DETAILS 

STREET LIGtfl lAYOUT 

lANDSCAPING & IRRIGATION SlJI.IMA~ 

LANDSCAPING &. IRRIGATlON NOTES 

lANDSCAPING DE'! AILS 

IRRIGATION DETAILS 

lANDSCAPE PLANS 
IRRIGATION PLANS 

'TRAFFIC SUMMARY 

TRAI'I'IC SIGNAL PLAN 

TRAFfiC SIGNAL OcoAILS 

STRIPING & SIGNING NOTES & QUANTITIES 
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STHIPING DETAILS 
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AVENIDA RiO SALADO/BROADWAY ROAD 
51ST ;'.VENUE; TO 43RD AVENUE 
PHOENIX STREETS - MARICOPA CO. 

LEGEND 

.t. BENCHMARK 

0 NEW SURVEY MONUMENT - MAG. DETAIL 120-1 TYPE ''8" 

e NEW SURVEY MONUMENT - M.A.G 0£1AL 120-1 1YPE ''A" 

= COMBINED CURB & GUTIER ·- M.A.G. DETAIL 220 lYP£ "A" 

ElliJ BJ.CI<rJLL 1YPE & SQ. YD. PVMT. REPLACEMENT - C.O.P. OETA!L P1200 

;_: ;.:....:,_;; 3 EX!SHNG CONCRETE PAVi:MENT OR SIDEWALK 

~ NEW CCNCREiE SIDEWALK - STD. DETAIL Pi 230 

~ NEW CONCRETE DR1VEWAY OR ALLEY ENT. PER DETA!L NO. ON PLANS 

~ NEW CONCRETE S!D.E:WAU< RAMP PER DETAIL ON PLANS 

7\ AVERAGE GROUND ELEVAnON AT R/W UNE 

0 BACKFILL COMPACTtON TYPE 

====:::: EXISTING DITCf 

:;}i' '~1'£l'•'!!::C EXISTING IRRIGATION UNE W/SIZE (t<OTE PRIVATE, St,LT RIVER OR fUO.) 

-· ··{__'--- EXISTING IRRIGATION STRUCTURE 

~ EXISTING IRRIGA.TION STANDPIPE 

~ NEW IRRIGATiON STANDPIPE - M.A.G. DETAIL 503 

- .,- - NEW IRRIGA.T,ON VALVE - M.A.G. DETNL 506 W/ CONC. SCOURiNG BASIN 

IRRIGATION BERM 

~...o'..-, NE'N IRRIGATlQN STRUCTURE PER OETA!L ON PLANS 

.. ,. ", •·----- EY.ISnNC WATER LINE W/SlZE & TYPE (1 2'' .'<ND SMi\LLER) 

"';-- ~- EXISTING WATER UNE. W/SlZE « TYPE (GREATER THAN 12') 

_c_ __ 
ADJUST EXIST. WATER W>J.VE. SOX - C.O.P. DETAIL P1391 

,,,. • " WATER SERViCE W/SJZE AND WATER METER SOX 

EXISTING FIRE;: HYDRANT M 
t1 NE:W OR RELOCATED FIR£ f1YORAN1 BY CONTRACTOR 

r···· 
,; EXISTING WATER W>J.VE W/TOP OF OPERATINC' NUT ELE\!NION 

-•· vc~ <- EXISTING SANITA.'<Y SEWER LINE W/SIZE & 1YPE (12" AND SMALLE:R) 

...J>'.:.•t!" .. EXISnJ-iC SANigRy SEWER LINE W/SIZE: & 1YPE: (GREATER !nAN 12") 
·--·G-·-- EXISTING MANHOLE 

€'· NEW MP..NHOLE 

====CATCH SASIN. GUTTER iNL£1 (LENGTH TO SCALE) 

~1:~ CATCH BASIN. CURS I!·JL£T (LfNGlH TO SCALE) 

~ CATCY BASIN, CURB &. GUTIE.R INLET (LENGTI·l TC SC..\LE) 

EXISTING STORM DRAiN LINE W/SIZE & TYPE (GREATER ThAN 1'2") 
=-:=.-=- NE'W PIPE FOR STORM DRAIN OR IRRIGATION LINE 

EXISTING GAS UN£ W/SIZE' 

-::.-· v 

EXISTING UNDERGROUND ELECTRIC CABLE OR SINGLE CONDUIT 

EXISTING UNDERGROUND ELECTRIC DUCT (SPECIFY NUMBER) 
EXISTING TELEPHONE BURIED C·'<BLE OR SINGLE CONDUIT 
EXISTING UNDERGROUND TELEPHONE DUCT (SPECiFY NUMBER) 
EXISTING UNDERGROUND CABLE TV 
EXISTING UNDERGROUND FiSER OPnC UNE 

- EXISTING TRAFFIC SiGNAL POLE W/Mt-.ST ARM & SiGNAL INDICATiONS 

EXISTING STREET OR TRAFriC SIGN 
EXISTING UTILITY POLE W/LINE INDICAllNG WIRE DiRECTION 
EXISTING WIRE FENCE 
EXISTING BLOCK FENCE 
EXISTING WOOD FENCE 
MAil. BOX 

EXISTING POWER POLE DOWN GUY ANCHOR 
<----'[..'i. EXISTING STREET UCkf & POL£ 

~ EXISTING TREE OR STJ~1P TO BE REI110VEO - MORE THAN 12" DIA. 

ft E.XISTiNG TRE.E TO BE TRANSPLANTED BY CONTRACTOR 

"'~ - - - - EASEMENT LINE 
-- - - - -- EXISTING OR NEW RiW LI!'E 
- - - - - PAVEMENT CENTER LINE OR MONUMENT LINE 
- - - - PROPERTY UNE 
- · - · - SECTION UNE 

LEGEND AND NOTES 

NOTES 

ALL CONSTRL!Cl"ION Sl·iAL.t BC PERFOI'lMEf.l IN f•CCOROA!-JCE WfH-i CONIHACT 
SPECfFICATIONS; PlANS; CITY OF Pi-;OENIX SUPPLEMENTS TO MAG 
STANDARD SP£CIFICATf0NS AND Di0'A!LS: AND MAG STANDARD 
SPECIFICATIONS A;'lD DETAiLS, IN THAT ORDER OF PRECEDENCE. AT THE 
TIME OF CONSTRUCTION Bltl. 

ALL STORM SEVIER MANHOLES ARE TO BE CONSTRUCTED WiTHOUT STEPS. 

PIPE CONNECTION$ TO EXISTING CONCRETE PiPE MAINS SHALL BE MADE iN 
ACCORDf<NCE WITH DETAILS CALLED OUT ON THE PlANS. CONNECTION TO 
MAINS SHALL NOT BE CLOSER TH·\N 5 ' . CENTER TO CENTER. 

PIP£ CONNECTIONS TO NEW PRECAST CONCRETE PIPE MAINS, SHALl 8E 
MADE WITH FACTORY MADE WYES OR 'TEES. THE. OET',A.iL OF THE F1TifNGS 
MUST BE SUBM1TIED TO THE: El~CINEER FOR _",PPRQW,L PRiOR TO 
MANUFACTURE. PIPE. CONNE:CTIONS TO NEW CAST IN PLACE CO~CRETE PIPE 
MAINS SHALL BE MADE PER C.O P. DETAiL P1576. 

CATCH 8ASIN CONNECTOR PIPES SHALL 6E LAID 0:-1 A STRAlGHT 
AUCNMEm AND SLOPE UNLESS OTHE:HWISE SPECIFIED. •F BREAKS IN 
ALIGNMENT OR SLOPE ARE NECESSARY TO MEET FiELD CONDmONS. THE 
MAXtMUM DEFLEC'il0~4 SHALL BE 22-1/2•. THE BEND $HALL BE COLLARED 
ACCORDING TO C.O.P. DETAIL P\505. ANY ANGLE BENDS GREATER THAN 
22-1/29 SHA.LL BE PR£Ff<!3RICAiEO. 

CONNECTOR PiPES SHALL CONNECT TO CATCH 8ASlN WALLS AT AN ANGLE 
NOT TO EXCEED 2.2-1/2° FROM PERPENDIClLAR 

FAC!U11ES WhCH ARE NOT SPECIFICALLY LOCATED WiTH ACTUAL VERTICAL AND 
HOR;ZONTI'.L CONTROLS. ARE LOCAT£0 ONLY APPROKlMATELY ANC TO THE BEST 
AVAiLABLE tNFCRMATlON PROVIDED BY VARIOUS OWNERS OF THE FACiLITIES. AND 
SUPPLEMENTED BY VISUAL SURFACE INFORM.>,TION WHERE APPROPRIATE. 
ACCURACY, LOCATION AND COMPLETtNESS Of' THiS JNfORMAHON SHALL BE 
VERiFIED BY THE CONTRACtOR PRtOR TO INITIATION OF CONSTRUCTION. 

AT LEAST TWO WORKING DAYS BEFORE CONSTRUCTiON, THE CONTRACTOH 
SHALL CONTACT BLUESTAKE TO FIND AND FLAG UNDERGROUND UTit..mES. THE 
CONTRACTOR SHA';..L CONTACT OTHER APPt<OPIMTE u-nurt£S mRECTLY IF 
THEY ARE NOT ON BLUI::STAKE SYSTEM. 

VERTICAL CONTROL IS R'ISED ON NATIONAL GEODETIC SURVEY. 

UNLESS OTHERWISE NOTED. STJ.TIONS SHOWN ON PiPE PROFILES ARE 
AlONG CENTERUNE OF PIP£. 

UNLESS OTHERWISE NDTED, PIPE SHALL BE SED!lEO IN A.CCORO.ANCE 
WITH CH'( OF PHOENIX DETAil P1200. 

CI<TCH BA~IN$ ARE SIATIONE:D PERPENDICULAR TO THE CENTERLiNE Of 
THE STREf.T AT Hlt CENTERLINE Of THE MAINTENANCE BASIN. 

SANITARY -SEWER MAINS AND T>'PS CROSSING OVER STORM DRAIN MAINS 
SHALL 8£ SVPPORl(D PER MAG. DETA!L 403-1. 403-·?.. OR 4(};) .. •3. 

ALL EXISTING PRECAST CONCREIE SNTTY CURBS AND ALL EXiSTiNG 
WOODEN Pt,RKING CURBS. WHICH ARE INSIDE THE RIGHT OF WAY AN[) 
APPRO>(IMATELY PARAlLEL TO THE NEW CURB LINE. SHi'.LL SE RESET ON THE 
RIGHT OF WAY DIRECTI..Y OPPOSITE: THEIR EXISTING LOCATION. WITH THE BACK 
EDGE. ON THE RiGHT Or WAY UNE. All OTHER PREC•.ST CONCRETE SAFETY 
CURBS INSIDE THE STREET RIGHT OF WAY SHALL BE S.OLI/AGED AND STOCK 
PILt:D FOR THE OWNER AT THE RIGhT OF WAY LINE. 

EXISTING PRECAST CO•<CRETE SAIFETY CURBS OUTSiDE THE RIGHT OF 
WAY. WHICH ARE O!STo..iRBE.O BY NEW CONSTRUCTION SH,>.J.l BE RESET IN 
THEiR ORIGINAL POSITION BY T!iE CONTRACTOR. 

ALL EXISTING DRIVEWAYS AND ALL EXISTING ALLEYS SHALL SE GRADED TO 
MATCH THE NEW WORK IN A.CCORDANCE. WITH STD. DET!<IL P11M, UNLESS 
OTHERWISE SPECIFIED. EXiSTING SURFACING SHALL BE REMOVED AND REPLACED 
AS NECESSAR~'-

ADDITIONAL SYMBOLS 
- C - CUT LIN( 

- f - FIUL LINE 

=-== NEW BLOCt< WALL 

~ DECORATIVE PAVEMENl 

/""'' 
!{')) EXiSTING TREE OR STUMP 1'0 BE REMOVE:O 12" OIA. OR LESS (NON PAY iTEM) 

~,......,, v '~ EXiSTING TREE: TO REMAIN 

0 SAWCliT & MATCH EXISnNG 

0 MATCH EXISTING 

~ EXISTING AC PAVEMENT TO BE REMOVED 
t~~ .... ....l 

~ PROPERTY ADDRE.SS NU~' BER 

D PCC PAV£MEN1 

NOTES (cont.) 

UNLESS OTHERWISE PROVIDED ON THE PLANS: 

• THE SPACE BEl'WEEN ThE BACK: Of NEW ORtVEI'IAY ENTRANCES 
AND EXiSTING A.C. DRIVEWAYS SHf1U. BE FILLED WITH A 
MINIMUM OF 3" A.C.S.C. ON 1GO% COMPACTED ri4TIVE SOIL. 
WHERE EXISTING PAVEMENT AND BASE THICKNESS EXCEED THE 
Mlt11MUMS. MATCH THE EXISTING. 

e THE SP;>.CE BETWEEN THE BACK OF NEW SIDEWALKS AND EXISTING PRIVATE 
SIDEWA~KS, AND l'HE SPACE BETWEEN THE BACK OF NEW DRIVEWAY EN"IRANCES 
A~JD EXISTING P.C.C. DRIVEWAYS SHALL BE: F1LLED I\1TH P.C.C .. THE 
THlCKNESS AND CLASS SHALL MArCH ThAT OF ThE NEW StDEW . .:.LK OR 
DRIVE'NAY ENTRANCE. 

• THE SPACE BETWEEN THE BACK Of'" THE NEW SIOEW.ALKS, AND EXiSTING A.C. 
PARK!r~G LOTS. WHICH F"ALL Wi'n-iiN OR ABUT THE R/W SHALL SE Ftt.LED 
WiTH z• A.C.S.C. ON 100~ COMPAC'EO NATIVE SOIL. 

EXISTING IRRiGATION BERMS DISTURBED BY NEW CONSTRUCTiON SHALL BE 
RECONSTRtJC"fED AS SHOWN ON PLANS. 

CATCH BASIN ACCESS FRAME AND COVEf(S SHALL BE CONSTRUCTED 
PER C.O.P. DETAiL P1561. 

STRUCTURAL NOTES 

"CLEAR" OIMENS!ONS FOR DEPTH OF REINFORCING STE:El ARt f"ROM FACE 
OF CONCRETE TO FACE OF llARS. 

All EXPOSED EDGES OF CONCRETE SHALL BE BEVELED OR ROUNDED. 

All. EXPOSED CONCRETE. SURfACES SHALL BE FlN!SHED IN ACCORDANCE 
WfTH ARIZONA DEPT. OF lRANSPORiATION STANDARD SPECiFICATiON 501-3.05 
- Elli!.S"'::U~.ll.. .. C.O.i!i.CRE:""J:. UNLESS OTHEHW!SE SPEClAED. 

UTILITY COMPANY EMERGENCY CONTACT INFORMATION 

ABBREVIATIONS 

AP ANGLE POINT INV 
BC BI<ASS CAP JB 

BCF BRASS C-AP FLUSH L 
!lCR BEGiN GUflB flll"UHN LT 
8/C SACK Of CURB PCL 

BM 6ENCHMAAK POE 
SOL BOLLARD j GUARD POST RCBC 
ca CAl"CH BASIN RE 

CST CONSTRUCTION RGRCP 

if. CENTERLINE RT 
DE DRAINAGE EASEMENT R/W 

DNGY DOWN GUY SCPR 
EC ELECTRICAL CABINET SDMH 

ECR END CURB RETURN SGN 
EE ELECTRICAL EASEMENT SE 
EM ELECTRitAL METER SLE 

EMH ELECTRICAL MANHOLE SSMH 
EOP EDGE OF PAVEMENT STU 
EPB ELECTRICAL PULL BOX S/W 

F FENCE SWE 
F/B FACE OF BARRIER TC 
F/C FACE Of" CURB TCE 

FF FACE TO FACE TE 
F1. FLOW LJNE TMH 
FO FlBER OPTIC TON 

G GUTIER TPED 
GM GAS METER TS 

GMK GAS MARKER SIGN TSC 
GRATE STORM DRAIN GRATE TSPB 

GV GAS V/>LVE TVPB 
HH HANOHOLE TYP 
IBX IRRIGATION CONTROL BOX 
ICV IRRIGATION CONTROL VALVE 

INVERT 
JUNCTION BOX 
LIP OF GUTTER 
LEFT 
PROFILE GRADE LINE 
POtNT OF ENDING 
REINFORCED CONCRETE BOX CULVERT 
ROADWAY EA$E~1 EI<T 

VNAE 
W8\f 

WE 
WM 

WMH 
wv 

VEHICULt>,R NON-ACCESS EASEMENT 
WATER BLOW-OFf' VALVE 
WATER E.A.SEMOH 
WATE:.'i METER 
WATER MANHOLE 
WATER VALVE 

RUBBEH GASKET REIN f ORCED CONCRETE PIPE 
RiGHT 
RiGHT OF WAY 
SCUPPER 
STORM DRAIN MANHOLE 
SIGN 
SUPERELE\!ATIO~~ 

SLOPE EASEMENT 
SANITARY SEWER h1ANHOLE 
STRE£1 LIGHT' 
SIDEWALK: 
SIDEWALK EASEMENT 
TOP OF CURB 
TEMPORARY CONSTRUCTION EASEMENT 
TELEPHONE EASEMENT 
TELEPHONE MANHOLE 
TOP OF NUT 
TELEPHONE PEDESTAL 
TRAFFIC SIGNAL 

RAFFIC SIGNAL CABINEi 
TRAF'FIC SIGNAL PULL BOX 
TV PULL BOX 
TYPICAL 

PREMIER ENGINEERING 
PROJECT NO.; 201 0011 

0 
... ,..,..,.._..,. 
so2.263.1'{oo 
1-800-STAKE·IT 
~~t::),p 

AVENIDA RIO SALADO/BROADWAY ROAD 
51ST AVENUE TO 43RD AVENUE 

ST85100334 
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AVENIDA RIO SALADO/BROADWAY ROAD 
51ST AVENUE TO 43RD AVENUE 
PHOENIX STREETS - MAHICOPA CO. 

SLf 
f '-V ·· ~ 

I 
I 
I 
I 
I EXISTING 
I I GROUND 

VARIES (68.9'-70') 
!- ------- -··-··-··-·······---·-···~·-

CST 
!f. & ~( 

4'-l0.95' 

SLE TCE NEW R/W VA!:IES • -~· 10' I 
211~ -30 - ~---1 I . - -------

-------~. ·-- I I 

I I I 

VARIES {69'-76') 

VARIES (50.95'-52') F /C 

E·s I I ~- · 5' .VARI I mD .. , I 

II
. . ----! 

'-" , - , • ~ I I 

40' 

~ 

I I Y" I PROF!~~_/ 
- -->%)f. i~'';;};0~'- ---

1
. f[_T o~f~P./' 

~/, ,"-/ / ' //~ /<,..-/., . . 
TYPE 'A' , H=6'.__/ ' 

SEE PLANS FOR LOCATION 

~ ~~~~ & ~UTTER ;;R MAG 22;,~-----l 
1 

J---~--....w.L..... ''·· --="~· -.... ~_-, I I ffiffi~ -~ 
Rl GUTTER "/){'/ ,.(.(/): / '/"•' / [ 

\ 

GRADE \ I . - -. '"-':--%'A'l'f>~~~~' 
EXISHNG 
GROUND 

ASPHALT CONCRETE. PAVEMENT I 
NEW SIDEWALK PER 

Lcop Dt:T. r;230 
MODIFIED (6 ~H -CK) 

NEW SIDEWALK PER I 
I COP DET. P1230 

MODIFl;D {~" THICK) ,.. ~. 

CONCRETE SINGLE CURS PER MAG PER PAVEMENT STRUCTURAL--' 
222, TYPE 'A', H=6" S(CTJON 1 (TYP) 

CURB •. < GUTTER PER MA~ 2/) . ..../ 
TYPE 'A' , H=6" TYPICAL SECTION A1 GUTTER PFR MAG 220, CURB & .. -

'-TYPE 'A' . 1-1=6 

su: NEW R/W 
I ::o· VARIES (65'-f,8.9') 

AVENIOA RIO SALADO/BROADWAY ROAD
STA: 200+82.35 TO STA: 203+94.69 

CST 
~&¥ NEW R/W 

I VARIES (65' -69') 

1- I VARlES (40'-:>0.95'} F /C i VARIES ('•0'-·!'>0.95') f /C - : I 
I ~ 1 : ! i I 
I :s· a.oo· 4C'-so.9s· o'-9.72' 17'-10.95' 40' i a.oo· . s· . ' . 
: H'r_, · 1 · 2l-.--~l - oss· -·-·--·------ :~ \ ---~~ -----·-.. ·----- ~·:::·]LI1 • • J~TI-; 4.42 

1 I :.E. l : 2.0% : ; .s~ ' ll 1 
dsTmc; -c::=::::r-·--!1.. 0 - - --$-·-- -- ·r·---.........,·~·-------~ J 

~ G OUND \ I - E . I L.. . . '· . . ".. . . ' . " . I ~ 

rl 1 0.:· I PROfiLE ' 
i . _/ 

VARIES 
21.15'-10' 

SLE TCE 

-y~.·-~,~-- '-..'-""V 7 - - -: GRAOE . 
/'Y>.~)/)-! .':A)·': 7> ;' LT GUTTER I 

~...:/_,('..//" // /t:'. /.(~-.!/ . ·~ • , , , 

,;Ew SIDEWALK PERJ / L PER PAVEMENT STRUCTURAL ZZ2,- TYPE ~;, .. ·;:;~5-- ·- - ···- \ \\_. N"''i SID'WALK PE.~'--'"''//· 1 //,/t_•v/f 
I ' <'[~'1-r"' ' ("""') '" - . COP DET. P1230 j '-' ~ lv<Y ' ''' COP DET. Pl 230 

MODIFiED (15" iHCK) MODIFIED (6' 'THICK) 

CURB & cunER ~ER M'7-G_22o;J TYPICAL SECTION A2 cuRs.~ G~R PER MAG 220. 
T'lPEA,d=6 · · · TYPEA.H:t> 

AVENIDA RIO SALADO/BROADWAY ROAD-
STA: 203+94.69 TO STA: 206+32.35 

CST 
SLE NEW R/W it & lf NEW, R/W VARIES SL.E TCE 

~--"' ~~" ' I . . os·~:;c;;c H -- , -~-~o'IC '~ -, .......... - - - --- -'Q~--t ~~ 
I 4. 421 I i i \ 7 ~v..;-·7x-. '"""·;:-;,,· 1-
. : o ss· .......; ! i ~· >-:::-_;.0:3L.» 
I i . ,! ~· '</• "'·"'I' I 

E'xiSTING 2.0% (SEE. N01E 2) ! 2.0% (SE£ NOJt 2) .. !!---"'..:::::'~="'-,..-! -~..-....._.._ 
I GROUND . -- ~ r-4 '. I I 
/ i ~--\ PROFiLE ~ 6~~liE f;' I I 

-'}..:::::_/..._J .. ;_:..:-."T:::·"-..'-'<-...'\.'- -...' -- ..... GRM)[ \ I '\RT GUTTER -- '"v· -"' ... ~"'~':v:-'1 ,-, 
/k% .. ~~~-"/.:}/,>f~Y/ If lT GUTTER \! AS"'HAL"' CO"CP.,..,..., P'VE"I'NT CONCRETE SINGLE CURB PER MAG /~~Y..»'Y/':.7/').)/)j'):; 

' 1 ' I ' ' ' """''" " '"- 222 TYP~ 'A' H=6" •,//;J/•
1

/·,/,,,/<. r 
NEW SIDEWALK PER 1 L PER PAvEMENT STRUCTURAL ' " . ' NEW SIDEWALK PER 
l COP DET. P\230--' I SECTION l (TYP) COP DET, P1230 

MODifiED (6" THICK) MODIFIED (6" THICK) 
SEE SALT RiVER SANK I f CURB & GUTTER PER MAG 22D, CURB & GUTTER PER MAG 220. 

ROTECTION DEl'AlLS, SHED a;-......., \ -TYPE 'A', H=6" -TYPE 'A'. H=6' 

) 

TYPICAL SECTION A3 
AVENIOA RIO SALADO/BROADWAY ROAO

STA: 206+32.35 TO STA: 210+61.79 
STA: 215+83.68 TO STA: 217+20.61 

STA: 223+46.94 TO STA: 237+11.78 (SEE NOTE 4) 
STA: 242+13.10 TO STA: 246+49.11 (SEE NOTE 4} 

Jan 

2" A.C. (MODIFIED 0 n 
PER MAG SPEC 321 

TACK COAT (SSl-H) 
PER MAG SPEC 
321, 329, & 713 

[)(!STING 
GROUND 

EXISTING 
GROUND 

2.5" A.C. (A 1rJ 
PER MAG SPEC 321 

3" A.C. (A trl 
PER MAG SPEC 321 

COMPACTED 
SUBGRADE 

{95%) 

COMPACTED 
SUSGRADE 

(100%) 

PAVEMENT 
STRUCTURAL 

SECTION 1 

PAVEMENT 
STRUCTURAL 
SECTION 2 

NOTES 
1. MEDIANS ARE UNPAVED UNLESS NOTED OTHERWISE 

(SEE DETAILS, SHEET l1 ) 
2. PAVEMENT SUPERELEVATION TRANSfTION FROM 

-27. @ STA 245+05.06 TO -3.47. © STA 
245+ 49.11 (LEFT) 
-27. @ STA 243+31.12 10 + 3.47. @ STA 
24 6+49. 11 {RIGHT) 

3. SLE AND TCE TERMINATE AT STA 227 + 14.50. 
ADDITIONAL 150' OF OC DEED PRESENT. SEE R/ W 
PLANS. 

4. STA 228+50 TO 252+00 SEE· SANK PROTECTION 
DETAILS 

5. STRUCTURAL SECTION # 2 FROM STA 218+68 .92 
TO STA 222+ 7 1 .09 

PREMIER ENGINEERING 
PROJECT NO.: 20 10011 

~ 
..... .,... ... ,....,. 
so2-'26~ ;·roo 
H!OO-STAKE-IT ..... ............. 

AVENIDA. RIO SALADO/BROADWAY ROAD 
51ST AVENUE TO 43RD AVENUE 

ST85100334 



., 1~11 1 ' I .I 
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fu 
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el~z 
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z§; 
o 5 
§f:} 
Go 
"' 

6 z 

~~~ z<.> 
15fu 
ifil; 

"" t... 
0 

g 

AVEN!DA RIO SALADO/BROADWAY ROAD 
5 \oST AVENUE TO 43RD ,\VENUE 
PHOENIX STREETS - MARICOPA CO. 

su: NEW R/W 
CST 

~ & lf NEW R/W SLE TCE 
I I 

55' 65' 
VARlES 
10'- 20' 

I I 
r
! 

VAI~IES 

20'-35' 
SET NOT£ 2 ,_ ______ 4_7_' ...:F /._c _______ l _ _______ .. _'7_' _F.:.../..._~ -~--·-1 I I I EXiSTING 

40' -1 7' ! (;'-7' 40' 47' ! 8' 5' 4.42' I I r·- GROUND 

! r \ · :;o/,S0-,:\."':~ '\~-"'-.'\."" T L 
! o.sa·--1 .,.. ··~•>%~«xV 

EXISTiNG 
~ Jr. -i -- i ~ . ~ I I I 

. ------ - --- . ---={(""' ~ J.fl=.. -· L,_,_. - -' __ :._ __ ,, _ _ G~~r \ ···~ : : r ~~~g~~g 
ASP t•;,LT CONC ·<ETL 1°AVLML!\T "'-... \ RT GU TTER\ "'- / , _ 

\_pER PAVEM!i:NT. STRJCTURAL CONCRETE: ~~~GI.£ C_URB PER MAG \ \ - ''0-"X>~"(-s~"-'35:;j~,, -

;'GROUND • 

I . ., , 

~#»>»>Y~ 

SLE NEW R/W 

VARIES 
20t-35. 

SECTION 1 (TYP) 222, TYPE A, H=6 \ · NEVi SiDEWALK PER;'/'•///-c'! / r, /_,(0//.11 / 
'-CO? DET. P1230 

TYPICAL SECTION A4 
AVENIDA RIO SAlADO/BROADWAY ROAD

STA: 210+61 . 79 TO STA: 211+23.31 
STA: 217+20,61 TO STA: 217+82.13 

STA: 237+11.78 TO STA: 237+73.31 (SEE NOTE 3) 

VARiES (6 5'·· 83') 

CS1 
~ & li\ 

VM'IIES (65'-83') 

\ MCOIFIED (6" THICK) 

\_CURB & GUTTER PER MM; 220. 
TYPE 'A' , H~e· 

NEW R/W 

VI'.RiES 
10'-20' 

$1.£ TCE 

I I 
SEE NOTE 2 47

' F /C l I EXISllNG 
4.42' s· a· t •D' ! ~·7' a· 5' 4.•z· 1 1 r c RouND 

I ' . _..... PG' • ' ' ' ' ,, I' I 
I ! ~~ I 2.0% I ! - 2.C% ..1:.:0 i i 

~~-l~~r .. ·--~ ... 0- ~~.--- ____ , .. _ .. :J. ·___ ~Q:_::.~ : . - 0 ·a· ·~: ... lz·r· ;.t! - " ;/·~»/·~~~/~ - , L. 
1 , . 1 - ..... .. •. ~8 4'-7' ' ·"' .. - l / •-!'//,//V/' 

I r•ISn~·~ Jh' ··---- ..;.___· -- . -- n--------- 3 ..... : r cRour.[;' ----- ~ .,....,.---~ · PROFILE '-........ " I I Ex1s11No 

: f t.)/• PROF : E \ GRADE ~ .. :z I I L. GROLND /».S'-0/.%/~~.)j.// !. LT .,, JTI .. R / \ PER PAVEMENT ··Si·'R.UCTURA. ' l COW.RETE. S, I ~'GLE < .. yRS Pt.R ~1.<>(, \ ~ 1 ',/' . .,).\:,')~~'V.A<J:l);' .· , .. J ,'-... '- :y --:::(- .. , - fRA~E <cp:. • , , _ . . .. . u . RT GUTTER ~-~,:--; 0; :::.,: ~. \: ' , , , A.:.> .!AL• CC.'J<.,RETC PAVL .. ENT , . , . _ _ , _ ~. .. • .. •• , ... , ... -·-· 

'!' ,. ,, , v , -SECTION 1 OR f'CCP PAVEMENT 222. TYPE A . H=6 \ NEW SCE'WAtK PER>'// {//1//,/,<.'<1 / 
Nf W ,>1 0< ,,AU< PeR J f' ''·;; <"r :our·o·n loAL Sl' C'TIO'' 2 (''YP "T< p• """) LCO" DE" Pl230 

I COD DEl. P123ll - 1 
t.,. "" ~·v'. ;, ' '~-L ~'""'' : ,,. ' ' , (' 

MOOiflED (5" "HICK\ ; r··y·p,·cAL sEc·rloN A5 MOD .. lED (5 THI-K) 
CURB & GUTIER PER Mt;G 220 I . CURB & GUTTER PER MAG 220. 

TYPE ';,', H•,6" ~ AVENIOA RIO SAlADO/BROADWAY ROAD- -TYPE '/\' . 11=5" 

SL.E NEW R/ W 

I VARIES 

STA: 211+23.31 TO STA: 212+62.45 
STA: 217+82.13 TO STA: 219+73.27 

STA: 237+73.31 TO STA: 239+12.44 (SEE NOTE 3) 

CST 
<;:, & ¥. 

I 

VARIES (65'- 83') I VARIES (65'-83') 

NEW R/W 

VARiES 
0'- 20' 

TGE 

15'-35' 
r-sEE \ OTE 2 

47' 

47· F/C 
I I EXISTING 

, ~o o · s· • , 5' 
1 

4.42' 1 1 r cRouNo 
I 
I EXISTING 
1 r·· GROUND 

I I !f)/ / PROFiLE I 

''1~),~~'»)>.;>'5»;W y!L r ct~g~ ../. 11 
\. r'('\/Y / /,'1\F/.'\ 

NEW SIDEWALK PER' J 
I COP DET. P1230 

MODIFTO (6" THICK) 
CURB & GUTTER PER MAG 22.0, 

TYPE 'A' , l'i=6". 

I 4'-7' 0.58'-JC, - I -~r2· z·t· :.Y%~w I L 

'" ~ ,_ _ I ~ I I 
~ · . h I I PROFIL E -;. 

ASPHALT CONCRETE PAVEMENT \L GRADE . I I I 
, PER PAVEMENT STRUCTURAl RT CUTTER .._ 
'·-sECTION 1 OR PCCP PAVEM£Ni CONCRETE SINGLE CURB PER MAG - ~~~)~~·:;»[~""-

PER STRUCTI!RAL SECTION 2 (TYP, SEE PLANS) . 222. TYPE ·A·, H:6" ~ NEW SIDEW/\L.K P&-:.:_.,/1 /r>;;:><//(' 
TYPICAL SECTION A6 ~g~~~gg <~! 2,?~1CK) 

AVENIDA RIO SAlADO/BROADWAY ROAD- CURB & GUTTER PER MAG 220, 

STA: 213+83 .02 TO STA: 215+22.16 TYPE 'A', H=6" 

~ 
,.,; 

STA: 220+94.28 TO STA: 222+85.41 
STA: 240+12.44 TO STA: 242+13.10 (SEE NOTE 3) 

EXISTING 
GROUND 

PROJ. NO. 

ST85 100334· 157 

PREMIER 
ENG3NEER~lG CORPORA TICN 
&~37 fl. aw:ruR a;g_ SJm 1 
01/JruR. f.'l BSZ!6: ~ CONSUL ilNG ENGlNEER 

DR: JRR !DES: 'i:MI CK: SHM I DATE: 01/ 14 

NOTES 
1. MEDtANS ARE UNPAVED UNLESS NOTED OTHERWISE 

(SEE DETAILS, SHEET 11) 
2. SLE A.ND TCE TERMINATE AT STA 227+14-.50. 

ADDI'fiONAL 150' OF OC DEED PRESENT. SEE R/W 
PLANS. 

3. STRUCTURAL SECTION '.q2 FROM STA 2 18+68.92 
TO STA 222+71 .09 

PREMIER ENGINEERING 
PROJECT NO.: 201 0011 

0
..,,.._ .. .,. .. ,. 

~=o<a'"U't::lm 

602·263-1100 
'1-800-STAKE-IT 
ar:sn~~ 

TYPICAL SECTIONS 
CITY OF PHOENIX STREET TRANSPORTATION 
DEPARTMENT DESIGN AND CONSTRUCTION 

MANAGEMENT DIVISION 

AVENIDA RIO SAlADOIBROADWAY ROAD 
51ST AVENUE TO 43RD AVENUE 

ST85100334 .... 
"' "' 0 

OR: JRR DES: 'i:M1 CK: SHIJ OWG 5'! 
0ATE:01 1< 0ATE: 01/14 DATE: 01 14 NO: <ll 

I I SCI\LE: N.T.S. I G-2.02 ~ 
n. ~,.. . ,.,.. . • "'"" ..... ,._,_ -' ' l"- L -"- t'-TOC.~ .... ,...'I"'r • ~., -'-- -- dvoigt J Qt'l 2J , 201 4 - 7~4-4Qtn 

~ 



AVENIDA RIO SAlADO/BROADWAY ROAD 
51ST AVENUE TO 43RD AVENUE 
PHOENIX STREETS - MARICOPA CO. 

CST 

SCE "" f' < i. <E• ,,R/W Vf<Rif?S SIE TCE 

2o· • • ss· cs· _ 1o·-2o· • 1o· . I 
SEENOTE2 • 47'>/C : : 47 ' F/C ! I I 

I - EXiSTING 
I 442: 5· s· 40'-47' o·-'.:_i~ 40' e· s· - ; "-.42' 1 1 /··cRoUND 

1 ~· . ~~~ , o 58'-jf]=i- :( 2· ?:.0'::? :\..'Y0-~t.."v·,· ·r I t-j • 1 i . - 0.58' PGL \ i l I . -ml-- y \%;;~~(0' 
"'XISI!';'G I I i 1._5% ? l'l"' ' jl ! 2 M> \.:>% i I il / I I 

I 
,__ ·- < , _,_.,.._ ..-. vi<~- ~ . !,1'/o ..A- , 

! GROUND • , ; 1\ --- ---+--f ~ . ' ·, I I 
1 J "\ l PROFILE , · ·--'--\- ~ __ ..!,;. ••• ...!-·--' -·-· ~ 1 l-'-----1........1.. __ '-r~m;;_£7~ ~ 

1 1 
~~jgJ~g 

-- ''<:'\} ~ - r , ""'"'' . ~- -· . GRADE -- GR"DE , " r \),').:,'\~~%'«'\»%'·- - LT GUT'fEF( RT GUI'ER ' - '""-y- :\._'A\'::~,<"07-::-,: ./.r-
'\«,/,.·. ,-. · /·,. /• -- / / ;"'';'-'-?"""Err .~"~com;RnE o>Ou: cuRB ' " "" \ , <0~-~/~/~)z~Y) 

l NEW SIDE!IALK PER 1 r . E~ • AVt:.4EN'l PSi'L-1\.JRAL 222. TYPE 'A'. H=o· NEW SIOEWAlK PER • 1 • r 
I COP O~T. P1230- ! SLT.ON 1 (n) c...COF· DE1 P'2.30 

MODIFiED (6" THICK) Jl MODIFIED (6" TH'CK) 

CURB&. GUTIER PER ~AG _ 220, TYPICAL SECTION A? CURB & GUIER "FR MAG 220. 
TYPE A', H=6" TYPE 'A', H"'6" 

AVENIDA RID SALADO/BROADWAY ROAD
STA: 215+22.16 TO STA: 215+83.68 
STA: 222+B5.41 TO STA: 223+46.94 

STA: 241+51.58 TO STA: 242+13.10 (SEE NOTE 3) 

SLE NEW R/W ~"' t~EW R/W SLE TCE 

<f. & f[_ II. VARIES VARIES I t ,,_,T ' I I 
I VARIES w,RJEs (55' .. ·83') 1 vt-RIES (6:5' --83') 1_ o· -2o· 1 10'-lOe' l 

15' -20' ' ' • ' 

r-SEE NOTE 2 [' ----- ·- ... .• --=~/':._ ________ --+- .,. '/C ~ . . I I I EXiSTING 

I 4.42' s· a· 42·-s2· 4.2'-s::>· . a· s· . . 4 42_· 1 1 r GPouNo 
I Hr-~;;~_ [_o~a· - ---· --~,...0--Wl----L~N-E. --·~- - i ·;;.-~T-~-RT ---------- o.sa·l-F--J~-li,:3;;__/·-·-\ -:~~;;5');> ' 
I I ' I -- -· ' . \ i ' I " ·v/ •. /,,av. 

E:XISilNC I i 1 S% VARIES \ VAR - ~ 1 5jl. i i1 I I 
I / C,ROllND / -~--1 ""C . ~ - . - ..... -=- -·:r .. --:--cr--···r·- ·· ,., ... ..,..,.. .. .. _~:·;:·- -:::::::- - t.S PRO~r·"\ r_ ·~ <1 I I EXiSTING 
I r- BF- .,..---A 0: - ~ ___ , ~ ........... ___, ...... -, ........ ..:.-_,... 

t / ~RA"~ 1 ~r ""TT'- R1 l ~ I f ~-> P'WFIL[ ' \_ \ "". .. GRADE \ ! '-<I I I L.. GROUND 

~ v»~ ~~>-..'<' 'Li' CUTlER I AS PL .._o vRET_ ·!:. •!:.NT ' \ i - ~ • .....,. .... ·r·l· - '<:"! '::."<7_1 · ~~ ,_ .... _ 
-\o. ~ ...... ~v"""'--1'~-- \,> v... PH T'"' N,.. :.- PA~}'tvl'=' t R' ul? t.t ~ --........... 

/} ~~;':-//,·/ //.;~-(//: / f PER PAVE\~~Nl SF\UCWRAL 1 l >> .. ')>)':;')>"';::;;..,_')-j.."%.'Jh 
, ~ <:• "" ~ / SECTION 1 OR PCCP PAVEMENT , ' '1,~'- •• .o, '/.-:_-.. // 

Ndl ... D ... AAI..J< PE.·-_·.J f fX'R ~R ' '"TUP" '"'' (...,ii";N 2 (lYf> S '"' P'.AN''~ \ \_NEW __ SJDEWI>LK _rE.R. I r I COP DEL P12JQ / ~ ~ · <·v '""'· -·· ''' . ' .. "' • ' ,,, COP DET: P1230 

\1og~~o d6~;~;)PER ~Ac 22o.:) TYPICAL S-ECTION A-8 ._cuRe & mmi~o~~~~oMir ;~~~K} 
WPE A', H"'6 . · • - WPF: '.f..' , ;h6" 

AVENIDA RIO SALADO/BROADWAY ROAD
STA: 212+62.45 TO STA: 213+83.02 
STA: 219+73.27 TO STA: 220+94.28 

STA: 239+12.44 TO STA: 240+12.44 (SEE NOTE 3} 

CST NEVi R/W SLE TCE 

<t & rt I VARIES I VARIES f 
55' I VARiES ss·-as· i o·-zo· 1 10''-so· 1 

, A 4 T F /C : 1 : 4 ~· F /C • • • r · I · I 
t.()' 7' 7' . 40' I 8' 5' . ; 4A2' I I 

,..._,....-!--··- · ~ . ··v .. ·v~ .. ··~'"' ..... ,""<;. t-
r : o.ss·---1~- 1 12· 2'- ~-~~~~~ 1 

PGL\ I ,_5% ' j "I ~t:/· ... ""'' .. 
~ . + 4 . ....,ti.- ; !! 

EXiSTING 
rGROUNO 

! .. 

t..X1S11NG .. H...,.~~~ . ..--··-n . --- . ' . "'< 
. " ,., 1 3. r. {' I .. ,., I I 

I GROUND • ' .. ... A,., " --- - - -- '· ,; ' . ' . . . .. . p I~ <;. EXISTING 
. _, / / t.J-·"-.. ·-- \ t 1_{ \ ROFt" I~ 1 I I {GROUND 

I ~ - PROFILE I ~ CURB & GUTTER PER MAG 220, \ GRADE 
'-" v··-~ , '" /; v ? -/. ?RAD~ . ""-TYPE 'A', H-=6" RT GUTTER I ~ ., , l. '< ·.),,, 
~~'):Y_,'>-:>;0>-/~)~ ;'~ 1 CUlTEt< . . SEE PLANS FOR LOCATION I /}:%,~~/:,'/'3:>·>-.>.>t/) 

/if>'/. v' /· / .. </'./ /' :\SPHALT CONCRETt: PAVEMt:NT /. '/.·· / / t <, / /.V /1. 

COP bET. P1230 / SECT:ON 1 (TYf') 222 TYPe 'A. H=~>" COP DET. P;230 
MODIFit:D (6' "!HICK) J ' - - - MOOifiEO (5 THICK} 

cuRB & GUITER PE~ !"-';G ~o~ T y· p 1 CAL S E C T 1 0 N A 9 CURB e.. cumR PER MAG 220. 
TYPt: A, H-6 · TYPE 'A', H=6" 

~..........-. ··---- --·•--""""H' 

AVENIDA RIO SALADO/BROADWAY ROAD
STA: 246+49.11 TO STA: 250+50.00 (SEE NOTE 3) 

d~o~t 

NOTES 
1. MEDIANS ARE UNPAVED UNLESS NOTED OTHERWISE 

(SEE DETAILS, SHEET 11) 
2. SLE AND TCE TERMINATE AT STA 227+ 14.50. 

:\DDi1lONAL 150' OF QC DEED PRESE.NT. SEE R/W 
PlANS. 

3. STRUCTURAL SECTION #2 FROM STA 218+58.92 
TO STA 222+71.09 

PREMIER ENGINEERING 
PROJECT NO.: 20 i 0011 

n"' ... -,., ........ 
ll:i~~E~rr 

~~.~~ 

AVENIDA RIO SALADO/BROADWAY ROAD 
51ST AVENUE TO 43RD AVENUE 

ST85100334 



AVENiOA RIO SALADO/BROADWAY ROAD 
51ST AVENUE TO 43RD AVENUE 
PHOENfX STREETS - MA.'~ICOPA CO. 

EX 
R/W 

SECTION 
LINE 

EX 
R/W 

I VARI~--~110'-122'} _____ ,_] - .I. VARIES (147'-163') ~ I 
L_Y~~~? __ J 

CST 
it. & ttt 

I 

I 

I VARIES r-
EXISTING 
GROUND\ 

"-":\'\'00" ~:;>"'" <r;,. ~-::'i\ -- .... 
~)0)'>/'»;~~~1/ 

NEW SiDEWALK PER . 

----------::::~~~-~~_::~ _"-~NS) __ ___: VARIES (SEE PLANS) 

I 7'-9.93'1 l r7'-8.75' 
30' I , \ J 

ro·-a· 5' 5' 30' 

~-~-• 6 ' ' I 2' ~ - ! ' -l ~· o- ~ 1 - - r,:·- " 
0 5 MATCH !PGL\ I '..-lATCH 

_, . >.!_ =:l EXIS~ SLOPE i \I r EXISH~LOPE 

\ p,wE'AENT ~-.... T PAVEMeNT \ '\..GRADE 

I \ ""'- ASPHALT CON:::RETE PAVEME\~LCOflCRE'F SINGLE CURB PER ~'AG \ RT CUTTER PRO~ILE i ~PER PAVEM£N; STRUCTURAL 222, rYPE -,;, H=6" \ 

VARIES 

EXISTING 
GROUND 

··;>::_-~ ':-?---;:::::;-~~"'~-..'~ 
//0;((//Y /'/j; /.~?» 

COP OET. P1230-
MOOIFI(D (6'' THICK) 

p ~~ i '-- \_~X~S~:G- --r--~- \_~X~S~l~G-- -- - -- ~ PROFIL~~"'.-, 

GRADE / \ SECTION : (TYP) , 

L"• GUT~ER : - TYPICAL SECTION B1 \_E.~IST.NG ' \_~~~ 5~~H;;-~36ER 
cuP.e & cuTTER PER !"'~" 22o;_j L :;.XIS~ING,.. • 51st AVENUE cuRB & GUTTER MODIFiED w THICK) 

EXIS11NG 
C'-ROUNO 

EX 
R/W 

TYPE A· H=5 curL & ..,UTTER STA: 44+78.82 TO STA: 45+25 .. 50 

VARiES (122 '-186') 

SECTION 
LINE 

I 

VARIES 

CST 
ft & !t 

' 
VARIES (129'-1 4 7') 

! VARIES (SEE Ptf<NS) VARIES (SE£ PLANS} 

i ! l 

EX 
r~;w 

I 

r-r 8.' 30' ; 4'-19' ! .30'-50' 8' . 5'. VARIES . n · , 3.5'-6.5' 2t ! f!'LT-·8.67'RT . ! 
0 58 ·- • "tCH -- ·, --- l VARIES O.SB j ' ;XISTING · ~ ---i Mr • · "---1 ..,< , .. • 

I ' l l """"stoPE~ I t:'" _,,. 'O -Z.O% ~'J""-'- 4-- I r GROur~D 
""?'\..'\ . .,?."- '-.\~-·y_ y·v '-.?0.._"\.,/.<\ /> %>'- /;:;:- 7-->~':>>v/ 

------ . .. . -~ 7 ' '-{ ~ ... _r_ ~-.... m m ' 7- ,f;.. '/-
I ~<._:...-.--~-- '\ - -- :::--::::-__- t -rl[F , . ~ /1~,. ··---r l ---~-I I 

EXiST IN" ·-.-.:c , ,,... .___, "''""-'·' ! / . PAVEMENT__/ ~CONCRETE s;NGLE CURS PER MAG PR~: llE ~ 

I 
NEW Sl:lEVIJ>.,K PER f l 222. TYPE. 'A', H=6" I ~P.,~?E . •• ~-......._ M'.W SIDE'NAU< PER 

"'·'<·~_//.,., "'- //v/' 

:::op JET. P1230~ \ ASPHALT CONCRETE PAVEMENT ;:- I \ RT vUfkR ---COP DET. P1230 

"''""' (o" ';; j \ :f~"'~Y2~"~'"~ECTION CB'2' "~~i~ \_';;,": ·~. '~2.:" "' ""' 220. "'"""' (6- "<') 

LT CUTTER l EXIST'NG 51 AVENUE 
CURB, & GUTTER St · , 

CURB & GUTTER PER !JAG 220, 
TYPE 'A' . H~o· STA: 45+25.50 TO STA: 49+08.71 

EX 
R/W SECnON CST EX 

R/W 

L 
LINE ft. & ft 

····-- --------------~~~::_~~~?·=-~~:L_ "" L t 
I , ' 

VARIES (\50'-283') J 
I L. VARIES 

VARIES (SEE Pt.;A,NS) VARIES (SEE PLANS) 

5 ... _-! 
VAR!ES (SEE PLANS) IZ.4' I 8' 5 ' VARiES VflE.:ES 5' if 50.1 

o. r _ 2.4Y~ _ _ -----t 1 --~ - sa· . ·. • ko -2'" J 
1 1 _ ._ lb . .l...L..;.. ' -·· 

EXISTI>C ' I . 
I / r 1-T .. PGL 

,,,-1 p\ , 
"""" I ' . . .• ' '""'' """""" 

CONCRETE SINGLE CURB PER 
222, TYPE 'A', H= 6" 

~- ·.-- •r ,.--,··--(· ·'--·_jPROFILE //l \_ASPH:LT_C~NT STRUCTURAL 
"Cy ';;.'\1'0'}.;)>,0';?,' . "'"" ~ "' """1.l (TYP) ''4/C(h ' lT cum sECnO" 

Ntl'l SIO~_AL~ 1 i~ci I ~~~~~N; GUTTER cAL sEcT I 0 N ' ·OP t.:Ei . . ) ' TYPI 
Moo:nm W ;;''~:rrrn '"' ~"' ,',;~' j 51st AVENUE 02 

cu" ""' io '"A 0 STA: 53+88. (STA 53+
4

''\~ REMAIN) STA: 50+89.86 T 53+86.02 E.X CURB 
83 

~, 

; /EXISTING 

A . GROUND 

--1 

\ 

· \_ PROFilE 
GRADf 
RT GUTTE~ NEW SIDEWALK PERJ 

<\_COP DET . P1230 
MODIFIED (6 " THICK 

MAG\_ CURB & GUn ER/CONCRETE 
BARRIER. SEE PLANS 

Jon 2~. 2014 - 7:4~m 

EXISTING 
PAvtMENT 

( 

CST 
9::.CT!ON ~ & It 

ul' - ~ 
I , 
L.:;:_~RIES • I 
I 
I 
I 7' t '-7' 

MATCH 
I ' , , , ' I EX!STING~OPE \ 
~; ~ 1\, -.- m•-- - ·--( 

. ._EXISilNG 
~ I PAVEMENT 

ASPHALT CONCRETE PAVEMENT j 
PER PAVEMENT STRUCTURAL__] 

SECTION 1 (TYP) 

'--...1_ CONCRETE SINGLE CURB 
222. TYPE 'A' . H~6" 

TYPICAL SECTION 84 
51st AVENUE 

STA: 42+85.07 TO STA: 41+68 .19 

SECTION 
LINE 

! 

VARlES 

csr 
<k&'t'\ 

7' g· 

! 2'l ·_ Sj 
MATCH ! MATCH 

EXISTING SLOPE ''' I EX!STING~OPE j 

EXISTING y \_ ~XISTING . 
PAVEMENT .AVEMENT 

PER MAG 

(-- r·-'~- -~- -- -,J -, ---- --{ 

;,SPHALT CONCRETE P/NEMENT_j CONCREi£ SINGLE CURB PER MAG. 
PER PAVEMENT STRUCTURAL 222. TYPE 'A' . K=6" 

SECTION i (iYP) 

TYPICAL SECTION 85 
51st AVENUE 

STA: 41+68.19 TO STA: 43+07.40 

PREMIER ENGINEERING 
PROJECT NO.: 2010011 

0 
...... _..,.,...,., 

~~~~~~tt~:trJo~U 

602-263-1100 
1-SOO·ST AKE -IT 

fiX;tttiMICOI!;lll111'1 

NOTES 
1. MEDIANS ARE UNPAVED UNLESS NOTED OTHERWISE 

(SEE DETAILS, SHEET 1 1) 

AVENIDA RIO SAlADO/BROADWAY ROAD 
51ST AVENUE TO 43RO AVENUE 

ST85100334 



AVEN;OA RIO SALADO/BROADWAY ROAO 
51ST AVENUE TO 43RD AVENUE 
PHOENIX STREETS - MARICOPA CO. 

SECTION 
20 

FOUND 3" MC BCF 

r\ 
"''~ o~ 

FOUND 3" AZHD BCHH 
N;878749.78 
[:623006.6 i 

o.en P'!'" 

~ 
\ 
l SECTION 

21 
:t;lg rouND 3" coP ec::-
N 5l /-N-877424.62 

~ 1( ''""" 28 l!:l \ 

z . z , w . w . > I' s.c src " cuevc oM,A • ;;., 

?-\. r") ~-~ 

r')N 
~-Lci 

~'\~ 
:;!: 

FOUND 3" COP BCHH 
N:878843.45 
[:628365. 1 3 

f\ 
lf 

/? -.. 

~ 
City of Pt;-;X>nhc 

N 

SECTION 
22 

j_!:_
r ~! ·8 76169 . 53 

620378.69 

SB8'41'32"E · -- · 262i:s6·--

:..:( NOTniNG ~~UND ~1 sl,.-"':~~ :--?T '!:. <(\ 

~
I N·876109.1; ·-<.:=-0_,5304 • "' 

" ,;

622999

.

57 

/ ""'"22.0.2' FOUND 3 ~c .c 'E src,.s'?-'', AC / ~ / L=
1248

.91 r N:875879.9:. tl) . fOU" D 2 ~ C 
1.0 / 1 E:62598 l.81 ..q- \ I N:875677.9o f 

/ . •. ' ' ' ; ' ' '""'·" ' 'f /," . - . ', /-·- . -. ~. 35~0..L_.-. I S85'37'54"E I; N89'51 31 __ --.- . ---. --li\'~1' """' ---.;_ __ ' - . ,,.,,---.-. "----f·-- ------·- . 2626.27' 
·~.';; l 
i.D ~ j. 

SECTION 
29 

~ \' 'i c; 1''T AVE. DC STA 246+~1~2; 
,1 .J _.., ~ . ARS/BJ\OADWAY RO '-$ 1 't: \ 

. I ~CST \{:_ .. N: 874~78.32 
V E: 527864 4 5 \ \ Noo·o3'45 "w 

t- , \ 1 ~-n.2arr .._
4 

..&. 6 
0 . .AI 'A 2 A 3 

~ \ i~ ~'!:±.:::?6_::r ___ Af3S/BRO!J>WAY _ROAD _ ~ _ - - A
7 a.. .... ! ... --- .-,sog· "5 \ l ! 4-t): . .... .w. 

z . \,~POT STA 200+00.25 \_fiRS I 
5 \ \ ARS/BR.OADWAY RD_ CST Cf. ROi\DWAY I ~ = Pi S1A 50+00 51ST _ , ! 

A AVE y &.~~T (j:_ CSI ~ I .. .., '1 N: 874495.::>7 . T I C~RV~ OA'F / E· 623255.51 . . . CVRVE DA f: 
SOot 'VE C~!.' _/ , AA5/8'0.0WA' R0 "! ·' _} 

CF0 4.'(), 50' SECTION A=08"36 4• . 
R< 6849.87, R=2864 . 79 

L=1211.74 28 L=430.77' 

PC 
fOUND 3" COP BCF 

N:8735S9.53 
[:623290. 79 

PROJECT BENCHMARKS LEGEND 

I v 

11 
A 

SECTION 
27 

FOUND 3" MCDOT BCHH 
N:873G37.31 
£:628618.63 

r No. T·---TY-PE-----ri-EL_E_V __ A,T_!_O_N-rj·-N-0-RT-H-:i-NG--~1 EASTI~lGr---~~-A-,I-oFF_r_SET-,1------------,1 
-- - - -- SECTION LINE 

SET 1/2" REBAR 

2 I SET 1 /2" REBAR 
3 I SET 1/2" REBIIH 

4 J SET l/2" REBAR ·- -· - - · . ·-·--
~-- --FND-il/4"" REBAR I 1019.43 I 874320.97 

AZTEC SM ! 

--6-rsE:r 1;z· REBAR 1 1oos.Jo -- - -- - -- -

7 I SET ; /2" REBAR 1024.47 87<402 .95 

SET 1/2" REBAR 1024-.91 874121.54 427.78' RT 
FND 3" BCHH COP 

C-0.4_D 1023.40 874571.88 I 628622.87 I 253+65 .68 I 0. iO ' LT 

TEMPORARY BENC 

1'EMPORARY BENCH 

SET PK NA'L 1023. 10 874639 91 I 628685 02 N/A I N/A TEMPORAHY BENCHMARK 

-·--1023.91 874826.23 I 629168.651 N/A l N/A TEMPORARY BENCHMARK SET PK NAll 

2" MC AC 102'7.74 I 875684.44 I 631252.16 I N/A I N/A I PROJECT BENCHMARK 

dvoigt 

o SECTION/QUARTER CORNER 

--- - --- CENTERLINE 

A TEMPORARY BENCHMARK 

6 PROJECT BENCHMARK 

0 

~ 
City of Phoenix 

N 

GIIAPHIC SCALE 

500 0 250 500 L__ _______ ____ I I 

1 INC!i - 500 FT 

FOUND 2" MC AC 
(,:875684.44 
E:631252.16 

PREMIER ENGINEERING 
PROJECT NO.: 2010011 

a
"'"'_,... __ .,. 
60;26~11'oo 
1-800-STAKE-IT ---

AVENIDA RIO SALADO/BROADWAY ROAD 
51ST AVENUE TO 43RD AVENUE 

ST85100334 



AvtNiOA RIO SALADO/BROADWAY ROAD 
51ST AVENUE TO 43RD AVENUE 
PHOENIX STREETS - MARICOPA CO. 

A. T.B.M.: SET 1/2" REBAR AT 
STA 199+22.48, 335.7 1' LT 
ELEV = 1021.91 

~ 
FOUND 3" MC BCF ~~ 

N = 87480.3.18 + T 
E • 523246.03 ;ri \ 

j 

~ 9 URYf;. DATA 
L=305.29' 

R= 16849.87' 
t\:01'02'17" 

./.--:::::"" 

\ r 51ST AVENUE CST ~ 
\ \ \ i h ' ~ s<~\Th ll'Nl \--J.. ~~ , !fD' I 'f /"{ I . - '!-' \ \ \ \ 

· \ r"J' } I ~3\ 1 \ \ 1 \ ' '\ \ \ / 
' ''' /1 . . \ ' \ \ ' !>" ' -.,~Ut-~ \···~N~' 'j \ 1 •

1 

C \ ::~ ~,, i \ " If/' \). · ~ ' 
0 1 

-< 

\ '0·, \ , \ l I ,/"' I 'N\\~· \ \ ; I if \_ "'J· \' \ I I i ·, \ ;;, ' S ' \ /: v ) \. •}'v'' ' \ ) \ 0 l 

v- JJ1·1 i f-'•\ ,t\\ \: \\ '\! 1"'\ ~ \ MATCH /; /" I! I ' \ \o:,\ \ ' ' \ \ ''" \ I 

!/;:I i \ 1\t ~ \~,4\\ ):. \ '\ STA 199+5~ 9T
1 

2._~ , '\ " i iif!/ \ I , , • I i ' \ 6990' I' 
'·>'· ' \ 1•\ I \ . 1 1 · I · , 

. \IY j I 1 1\!1\ It I ) I \ 
0 

" oo' LT m 2 , \ ~~· ' \ T \ /II '(\\~ \ i i ")A si:\9;~~s.51 . \~9F' '\ e \ ~~ "-"-~, \ ; I \ 'l \ \ I I ' 2 ·~~ ~~ ,;:,:::, ) ·· " · \\ r , 1 :'~~\~, '-, i h' \1 V ~"'"~ "- ~I _ .i. ' ~ . 
\\ t)\ \t\ ) ) !,,l ~·~ \ / ... ::..: --=~ '!'~ '\ ' 9, \ \(/ 0, '~''.:) \\ \ I u ~~t, .. , __ "_ ___ ___ 00+0D.L6 ' t •\ "-..~ t \ •" it~ - ·.~,\ -~ PO'!' STA~ 2DWAY RD CS1 It \ , \,\ .--.... \ • 1 ·~· 1 rr , · ·'\ ARS ,_ 1 • ~\\\\ \~. (\ ·,·~~ __ v~'&\-~"·--'~1:; ~~~ ~o~~~ST 1 ~\ \ \ ,' , \\ \' I / -- -,- '0 - ' . • \ )\\\1\~ \ "'-.j; / 1 ,"': .,-- · ! nis+oo , 

• \ •• 'A \ \ ' ' r· ' I - ' \' \ .•\ . ' l \ : 267.5.3 '. • • . \ \ '\1\\• ' q •• ' ~- ' ' 
.\_\ \\198+00 S89'4A~ " :• ... . \..> \ 

\_ \\\1 \ '\' i ]' ' .. . , / \ 'f I \.) l 
_,.,_ ~ ' " ' \ 1\ ' '" 
ARS/BR<w,JWAY RO;-o / \ \~ , \ o :~ - '"~'T<s'\\,1, 

\>< \~. \ SS\t;r ~l~ I ~~ '0 ( ..-'<:;• t 

\ 
I 
' 

. I \

1 

\ ;;> .... / .,', \~ ..__ -........ .. ....... ;.;:, •t,; · 
, .,,\' • L, ,, I · · \~_"··~ .. ' I ~·1:::::t. 

W '.\ ~>- ' ' I \ ' '·-J ,,, • "~'.-1 ; ~ 
\\leu ,: 1 I I \ '·;,; _ '''"-\ \ I 171;\' ,,, ~\'>~ · ;, · .'i ' ' , ' 11 I ~~ 

'1', . ..,., ;~;'\~,- ,, ·'·"-\ \.,,. J". '" \ \ ,~ ·--"" \,.·· , ~,· , ..,/ I \~ 
'..: j ·\: ... ·. L \ ~ i \ • I 

1 ~ ·" '/ <, ... ' i · I ... ~ I \\ ~- •'•----\~ I \\ :' v• \; . _ 

\ 1 / ,. \ ~ \ , , ' , ' • I · , •2 -ro '"' L ' < ' ' \ \.o ,. ' 1 / ' . 

\(j / \. ·;_, . ,<,A '~;" ~:,_~~';~~ .· ! s~F--A. 49+018 371 ~ ./ \ '?~~V ' \ '•l • , , · CH LINE PL -1 · Yc;- \ , :;~ :~~" \ \ i \~ MAT SEE SHE 
) ' \\ ' '1 w \ 

/ ' •' :;l , , .··vA I . "' 
) \ / LX \ ,. \ \ ~ i , " / , "''I ' '< I . 

p. ",;>{):· '~'.'< 1Y .... 'I \\ \ \ • I 

"" \ , 1- I r ' ., "' "'-•,.JmoG""""" ' '\ ~ <. _ /' ,......,.. , ,_ .,. ~ 
20' EX 

SEVIER ESMT 

pm 

\_FOUND 3" COP BCF 
N = 873589 .53 
E = 623290,79 

~ 

I 
1 

I 
I 

u 
~ 

City of Phoenix 

N 

SL£ 

E:< 

! 
~~ , n:: 
j . 
<0 

N 
0 
,.-

w 
·~ 

r coJ21I ~ 
A~l ·tcm 0 

LO 
+ -m-- H..-1 .... L. 0 
N 

~ 
(f) 

w 
L <J l T:>V. _,.! '• '':-7. \Ji.LJ l 3 

:c 
. • / . • .11/ . ,,. ....-: ~0 +H~.t!:~ <r: ; ; ...... ~ ::::2: 

NOTES: 
1. ATTACH SIDEWALK ADJACENT TO SRP 

E.OU!PMENT PADS, SEE SRP PLANS FOR PAD 
LOCATIONS. MAINTAIN 12" CLEAR FROM EDGE 
OF PAD TO BACK OF SIDEWALK. MAINTAIN 3' 
CLEAR FROM EDGE OF PAD ON EACH SIDE. 

2. FOR LANDSCAPE IRRIGATlON SLEEVE SIZES 
AND LOCATIONS SEE LANDSCAPE IRRIGATION 
PLAN SHEETS. 

PREMIER ENGINEERING 
PROJECT NO.: 20100 11 

LF I 347 

SY I 1367 

LF I 11 

882 

TON , .9 

LF 43 6 

LF 63 

SF 1809 

42 
-

2.2 
-
3 .5 

SF 1145 

255 

LF 69 

48 
-
110 
-
204 

'I 
I SF 1 11 42 

o w~-~--~ 00q;)ll!(LUW!f 

602-263-1100 
1.&tQ.ST AKE-IT 

}..'!WI WIIC:I)i!XUrifl' 

PAVING PLAN 

I AVENIDA RIO SALADO/BROADWAY ROAD 
I SHEET REFERfNCES 51ST AVENUE TO 43RD AVENUE 

1. SEE SHEET 1 2 FOR MEDIAN DETAILS ST851 00334 
2. SEE SHEET 59 FOR STORM DRAIN PLAN 
3. SEE SHEET 7 1 FOR CB CONN PIPE PROFILE 
4. SEE SHEET 47 FOR lt'.'TERSECTlON STAKING 



AVENIDA RIO SALADO/BROADWAY ROAD 
5 \ ST AVENUE TO 43RD AVENUE 
PHOENIX STREETS - MARICOPA CO. 
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PROJ. NO. 

ST851003~4 

PREMIER 
ENGINEERING CORPORAllOtl 
6<J7 ~- CIV.'I!XLR ll.>n, SU''l: I 

TOTAL 

1~7 

OOii1!l< ll. ml6: - -CONSULTING ENGINEER 
DR: JRR IDES: DW I Cl<: S'iM I DATE: 01/1 4 

SEE PAVING PLAN SHEETS FOR MEDIAN 
ISLAND CONSTRUCTION. 

l:ft;I~Mit:tr...a 

0
"-"'-"'"'"'"" 
602-263-1100 
1-800-STAKE-IT NEW RJ fOP _/NEW RT PREMIER ENGINEERING 

OF CURB GUTTER \ t-:-P:_:R_:O,:JE::C::T~N,:0::_-' _:2::,:0:_:1:,::0:::0_:_1.:_1 __ _2:=====~ 
:l,..~~~ 

\ 
I 
\ 

\ 

200+00 

BUS BAY 

\ 

NEW RT 
BUS BAY

FLOW LINE 

PAVING PROFILE 
CI1Y OF PHOENIX STREET TRANSPORTATION 
DEPARTMENT DESIGN AND CONSTRUCTION 

MANAGEMENT DIVISION 

AVENIDA RIO SALADO/BROADWAY ROAD 
51ST AVENUE TO 43RD AVENUE 

ST85100334 



AVENIDA RlO SAlADO/BROADWAY ROAD 
51ST AVENUE TO 43RD AVENUE 
PHOENIX STREETS - MARICOPA CO. 
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NOTES: 
1. ATTACH SIDEWALK ADJACENT TO SRP 

EQUIPMENT PADS, SEE SRP PLANS FOR PAD 
LOCATIONS. MAINTAIN 12" CLEAR FROM EDGE 
OF PAD TO BACK OF SIDEWALK. MAINTAIN 3' 
CLEAR FROM EDGE OF PAD ON EACH SIDE. 

2. FOR LANDSCAPE IRRIGATION SLEEVE SIZES 
AND LOCATIONS SEE LANDSCAPE IRRIGATION 
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CONSTRUCT CONCRETE SINGLE 

[§ CURB. MAG. DET 222, lYPE 'A' 
MODIFIED (FOR BUS BAYS) 

SHEE1 REFEREI'KE!i 

LF I 119 

1. SEE SHEET 12 FOR MEDIAN DETAILS 
2. SEE SHEET 60 FOR STORM DRAIN PLAN 
3. SEE SHEETS 71 & 73 FOR CONNECTOR 
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NOTES: 
L ATIACH SIDEWALK ADJACENT TO SRP 

EQUIPMENT PADS, SEE SRP PlANS FOR PAD 
LOCAnONS, MAINTAIN 12" CLEt..R FROM EDGE 
OF PAD TO BACK OF SIDEWALK. MAINTAIN 3' 
CLEAR FROM t:oGE OF PAD ON EACH SIDE • 

2. FOR LANDSCAPE IRRIGATION SLEEVE SIZES 
AND LOCATIONS SEE LANDSCAPE IRRIGATION 
PLAN SHEETS. 
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,...~Jo.. . ,.....~r-rr.· cute> r11,n. n.r. \ lr"~H":""NT 

SF 0 

DET 
SF 30 

SHEET REFERENCES 

L SEE SHEET 12 FOR MEOIA.N DETAILS 
2. SEE SHEET 61 FOR STORM DRAIN PLAN 
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NOTES: 
1. ATTACH SIDEWALK ADJACENT 10 SRP 

EQUIPMENT PADS. SEE SRP PLANS FOR PAD 
LOCAnONS. MAINTAIN 12" CLEAR FROM EDGE 
OF PAD TO BACK OF SIDEWALK. MAINTAIN 3' 
CLEAR FROM EDGE OF PAD ON EACH SIDE. 

2. fOR LANDSCAPE IRRIGATION SLEEVE SIZES 
AND LOCATIONS SEE LANDSCAPE IRRIGATION 
PLAN SHEETS, 
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TON 3.2 
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-
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flil CONCRETE MEDIAN NOSE. SEE I "=' .R4. 
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DETAIL, 
NPI 

1 
SF 1692 

DET 

SHEET REFERENCES 

1. SEE SHEET 12 FOR MEDIAN DETAILS 
2. SEE SHEET 62 FOR STORM DRAIN PLAN 
3. SEE SHEET 72 FOR CONNECTOR PIPE 
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1. ATIACH SIDEWALK ADJACENT TO SRP 
E;OUIPMENT PADS, SEE SRP PLANS FOR PAD 
LOCATIONS. MAINTAIN 12" CLEAR FROM EDGE 
OF PAD TO BACK OF SIDEWALK. MAINTAIN 3' 
CLEAR FROM EDGE OF PAD ON EACH SIDE. 

2. FOR LANDSCAPE IRRIGATION SLEEVE SIZES 
/>NO LOCATIONS SEE LANDSCAPE IRRIGATION 
PLAN SHEETS. 
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I I14 IIAND COVER. MAG STD DETAIL 42 21 EA 

SHEET REFERENCES 

1. SEE SHEET 1 3 FOR MEDIAN DETAILS 
2. SEE SHEET 63 FOR STORM DRAIN PLAN 
3. SEE SHEET 73 FOR CB CONN PIPE PROFILE 
4. SEE SHEET 49 FOR CBC PLAN AND PROFILE 
5. SEE SHEET 43 FOR JOINTING PLAN 
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SEE PAVING PLAN SHEETS FOR MEDIAN 
ISLAND CONSTRUCTION. 
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A. T 8.M.: SET 1/2" REBAR AT 
STA 224+25.33, 257.42' LT 
ELEV = 1010.48 
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NOTES: 
1. ATTACH SIDEWALK ADJACENT TO SRP 

EQUIPMENT PADS. SEE SRP PLANS FOR PAD 
LOCATIONS. MAINTAIN 12" CLEAR FROM EDGE 
OF PAD TO BACK OF SIDEWALK. MAINTAIN 3 ' 
CLEAR FROM EDGE OF PAD ON EACH SIDE. 

2. FOR LANDSCAPE IRRIGATION SLEEVE SIZES 
AND LOCATIONS SEE LANDSCAPE IRRIGATION 
PLAN SHEETS. 
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TONI 2.3 

LF 875 

" ' .... ~ . . ·~ . I 0 ~ 0 - · ~~- ~ ·--~ 
LF 1001 

~ ------ --- - ---- ... ·-- --
C.O.P. DET. P 123D (6" THICK) I SF 4-047 

A<;P~AI T ("f'lt-J("t/n"~ C;:i !~!="&.(";-

BUS SHELTER PAD PER DETAIL, 
SEE SHEET 45 
CONCRETE SUS PAD PAVEMENT 
PER COP DET P1260 

CONCRETE SIDEWALK, C.O.P. DET 
P J230. MODIFIED (EXPOSED 
AGGREGATE) 

Sl:!EELREFERENCES 

TON 6.0 

TON 9.5 

398 

TONI 262 

NPI 

SF I 345 

sr 1 3GO 

1. SEE SHEET 13 FOR MEDIAN DETAILS 
2. SEE SHEET 64 FOR STORM DRAIN PLAN 
3. SEE SHEET 74 fOR CS CONN PIPE PROFILE 
4. SEE SHEET 79 FOR STORM DRAIN OUTFALL 
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AVENIDA RID SALADO/ BROADWAY ROAD 
51 ST AVENUE TO 43RD AVE.NUE 
PHOENIX STREETS - MAHICOPA CO. 
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OWiliR IJ. !1;225; «1}-m.~:m CONSULTING ENGINEER 
OES; Ow !CI<: SHM lOME: 01/14 

SEE PAVING PLAN SHEETS FOR MEDIAN 
ISLAND CONSTRUCTION. 
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LF i 960 

LF i 1000 

AGGREGATE BASE COURSE I TON I 102 

~ 
CURB & GVITER, I LF I 40 MAG. DET. 220 iYPE. E. H~6" 

§] CURB & GUTTER TRANSITION, I NPI M.AG. DET. 220-2 

~ 
CONCRETE SIDEWALK, I SF I 597 C.O.P. DET. Pt231 (9" THiCK) 

NOTES: 
1. AITACrl SlDEWAU< ADJACENT TO SRP 

EQUIPMENT PADS. SEE SRP PlANS FOR 
PAD LOCATIONS. MAINTAIN 12" CLEAR 
FROM EDGE OF PAD 1'0 BACK OF 
SIDEWALK. MAiNTAIN 3' CLEAR FROM EDGE 
OF PAD ON EP,CH SIDE. 

2. FOR LANDSCAPE IRRIGATION SLEEVE SIZES 
AND LOCATIONS SEE L4NDSCAPE 
IRRIGATION PLAN SHEETS. 

SHEa REfERENCES 

1. SEE SHEET 65 FOR STORM DRAIN PLAN 
2. SEE SHEET 75 & 79 FOR C8 CONN 

PIPE PROFILE 
J . SEE SHEET 81 FOR BANK PROTECTION 
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AVENIDA RiO SALADO/BROADWAY ROAD 
51ST AVENUE TO 43RO AVENUE 
PHOENIX STREETS - MARICOPA CO. 
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NOTES: 
1. ATIACH SIDEWALK ADJACENT TO SRP 

EQUIPMENT PADS. SEE SRP PLANS FOR PAD 
LOCATIONS. MAINTAIN 12" CLEAR FROM EDGE 
OF PAD TO BACK OF SIDEWALK MAINTAIN 3' 
CLEAR FROM EDGE OF PAD ON EACH SIDE. 

2. FOR LANDSCAPE IRRIGATION SLEEVE SIZES 
AND LOCATIONS SEE LANDSCAPE IRRIGATION 
PLAN SHEETS. 
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SHEET REF"ERENCES 

1. SEE SHEET 66 FOR STORM DRAIN PLAN 
2. SEE SHEET 76 FOR CB CONN PIPE PROFILL 
3. SEE SHEET 82 FOR BANK PROTECTION 
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51$1 AVENUE TO 43RD AVENUE 
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A... T. B.M .~ SET 1/2" R£8AR AT 
STA 24-2+73.32, 76.89' RT 
ELEV = 1024.47 
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BUS PAD PAVEMENT I SF' I 692 §]I PER COP DET P1260 . 

CONCRETE SIDEWALK, C.O.P. OET 
!> 1230, MODIFIED (EXPOS£0 I SF I 572 
AGGREGATE) 

NOTES: 
1. ATTACH SIDEWALK ADJACENT TO SRP 

EOIJIPMEI'<!T PP.DS. S(E SRP PLAt~$ FOR 
PAD LOCATIONS. tviAINTAIN 12" CLEAR 
FROM EDGE OF PAD TO BACK OF 
SIDEWALK. MAINTAIN 3' CLEAH FROM EDGE 
OF PAD ON EACH SIDE.. 

2. FOR lANDSCAPE IRRIGATION SLEEVE SIZES 
AND LOCATIONS SEE LANDSCAPE IRRIGATION 
PlAN SHEETS. 

SHEET REFERENCES 

1. SEE SHEET 13 FOR 
2. SEE SHEET 67 FOR 
3. SEE SHEET 77 FOR 
4. SEE SHEET 83 FOR 
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AVENIDA RiO SALADO/BROADWAY ROAD 
51ST AVENUE TO 43RO AVENUE 
PHOENIX STREETS - MARICOPA CO. 
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ELEV = 1024.47 

~ ·~ 

• :-·~-¥·--~.::.~"::N .... ',' 

hEW .LT TOP 
OF CURB.\ 

' +0.1800% 
' / mo 

., 
NEW LT _/. 
GUTTER 

EXiSTiNG GROUND 
@ LT GUfTt;R -\ 

\ 
·\ 

-~ ---- ·-· ··"'·:· 

7\. .>A · 7\ 
.. L ..... - ...... 

' 7\ ...._ -- ,__ 

7\ ! 
' ~ . /; 

. ...__ // 

-....... h:"~ ... r """"-... --

7\ 

I I 
'I , 

/•i' !""- f I i ~ ......._ "'• !"" --·~ · - 'v
1

: 

/ ti \ j t 

/ ~ ~ 
-v( . . 

' 

1\ 
7\ 

--····-------· 

A ---~ -- ::....... .. ~ ,ON:.~- .. --

I 

·, 
\ 

PROPOSED GRl<JC \\~ "GL - \ . 

\ 

~- ; / 
/ \ / 

·v \_- ...... ~---- /"'. 

! \ 
'V 

7\. 

~\ 

' \ 
. "· /'\ 

" 7\ 

dVOigt 

+0.1800% / 

// 

I 
I 

I EX!SliNG / 
· GROUND\ . / 

@(£ \ • / 
. . _\. ___ -· -- -...~-
-~ 

v.--~•' -.<-"'!'' ' 

.,._ 
7)Z --\ --

'->.. 
E\ ... ·· • 

\ 

/ 

r''"' 

I 

i 
\ .. _,., 

+0.1 800% 

NEv; RT TOP 
OF CURB 

NE~ RT J 
GUTTER 

Jon 2~. 2014 - 8 :0Jom 

-~---------,_-·--. --·'····-~ 

~-"-- .......... 
-- - ·---· ...... - 7\-· ., .... 7\ 

j 
./ 

I 

/ 
/ 

...... ¥<~ 
/ ~-· 

EXISTING GROUND-
@ RT GUTTER\ 

f'./ 
i .· \ 

\ 

. -~ 

..... \ 
!\ ... \,_ 7S ·- \ · .... ~ ... 7.S. -~ 

~-":· 

i'' ""-· 

__ _.._,r -r"'" 

7\ 

~-\ _,.,,.... 

--x---:-· 

PROJ. NO. 
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ENGifiEERING CORPOOA ll()N 
&t.l1W. ~!OC\a.SUilt:l 

I No.] TOTAL 

) 32 I 157 

av.'rul\, IJ. ~ -- ·coNsuLnNc ENGINEER 
DR; JRR IDES: DW ! CK: SHM I DATE: 01/H 

SEE PAVlNG PLAN SHEE:TS FOR MEDIAN 
ISLAND CONSTRUCTION. 
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AVENIDA RIO SALADO/BROADWAY ROAD 
51ST AVENUE TO 43RD AVENUE 
PHOENIX STREETS - MARICOPA CO. 
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NOTES: 
1. AnACH SIDEWALK ADJACENT TO SRP 

EQUIPMENT PADS. SEE SRP PLANS FOR PAD 
LOCAnONS. MAiNTAIN 12" CLEAR FROM EDGE 
OF' PAD TO BACK OF' SIDEWALK. MAINTAIN 3' 
CLEAR FROM EDGE OF PAD ON EACH SIDE. 

2, fOR LANOSCAPE IRRIGATION SLEEVE SIZES 
AND LOCATIONS SEE LANDSCAPE IRRIGATION 
PlAN SHEETS. 
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PROJ. NO. TOTAL 

ST85100334 157 

PREMIER 
tNGM'<:.ERiNC CllRPORA TiON 

~~'t~ ~~ CONSULtl t'IG-ENGINITR 
DR:JRR !DES: OW I CK: SHM I DATE: 01/14 

REMOVAL/RELOCATION 

NO DESCRIPTION 

®I REMOVE CONCRETE a.>.RRIER 

NO 

CONSTRUCTION i>lOTES 

DESCRIPTION 

SUSGRAOE PREPARATION 
ASPHALT CONCRETE SURFACE 
COURSE. (D 1 /2}, 2 " THiCK ITI I ASPHALT CONCRETE BASE COURS 
(A 1-1/2). 5-1/2" THICK 
EMULSIFIED ASPHALT FOR 
GOAT. TYPE SS-1H 

J.liCURB & GUTIER, 
~ MAG. DET. 220 TYPE A, H=6" 1.11 S.'NGLf CURB, _ .. 
L2J MAG. DET. 222 TYf't. A, H=6 

15 

r;-) I CONCRETE SIDEWALK, 
L::l C.O.P. DET. P1230 (6" THICK) SF i 4982 

r.;;] ISURVEY MARKER. . 
t:.::J M.A. G. DET. 120-1, !YPE 8 EA I 
r.:liADJUST EXISTING MANHOLE FRAME. 
~ AND COVER. MAG SID DETAIL 4221 EA 

AND COP OETAlL P1 422 I 
sus SHELTER PAD PER DETAIL, I NPI 
SEE SHEET 45 
CONCRETE SUS PAD PAVEMENT ! SF 

@~H PER COP DET Pi 260 ! 
CONCRETE SIDEWALK. C.O.P. DET ., 
P1230, MODIFIED (EXPOSED SF 
AGGREGATE) I 

~leuR a & GunER. MAG. DET. 2201 
1 
r 

~ TYPE A. H~6", DEPRESSED UP ! -

SHEET REFERENCES 

1 . SEE SHEET 13 FOR MEOlAN OET AILS 
2. SEE SHEET 68 FOR STORM DRAIN PLAN 

2 

0 

28 

201 

3. SEE SHEET 78 FOR CB CONN f'>IPE PROFILE 
4. SEE St1E.ET 84 FOR BANK PROTECTION 

PREMIER ENGINEERING 
PRO,IECT NO.: 20 1 00 11 

0
"-"'-""'""'"'"' ~li¢f.l'l.U\~ 

602-263-1 100 
1--800-STAKE-IT ,.,.. __ 

PAVING PLAN 
CITY OF PHOENIX STREET TRANSPORTATION 
DEPARTMENT DESIGN AND CONSTRUCTION 

MANAGEMENT DIVISION 

AVENIDA RIO SALADO/BROADWAY ROAD 
51ST AVENUE TO 43RD AVENUE 

ST85100334 
OR: JRR 
DATE: 01 / 14 I OA' 

SCALE: 1"• 20' 



AVENlDA RiO SAU<DO/BROAOWAY ROAD 
51ST AVENUE TO 43RD AVENUE 
PHOENIX STREETS - MA.~ICOPA CO. 

~- - - ·- - 7'\-

./ 

- - - · - ·- - '7\ . 

/ 

/ 

T.B.M.: SET 1/2" REB.<\.~ AT 
STA 242+73.32, 75.89' RT 
ELEV = i024.47 

-.,.._ - .. ~- !"'\ ~. ~ 

(' 

\. ."-, 
'I 

\. 
\ 

\ 

/ 

\ 
\ , ;_/ 

/ 
"· \ 

·\ 

- -7\ ·-

EXiSTING 
CROUr-JD--. 

@ff_ 

/. ...... 
/ 

-- ·----

NEW LT ·TOP· 
0· CURB-\ 

NEW u·:· 
GUTTER 

\ 

,.,..,-·--·-
- ... lY.-"' 

/ 
/ 

.-r·· 

/ 

/" ...... 

PROPOSED ORADE @ PGL 

_, - - · 7'\ - - :--- .-· --
A ·--- -- 7';- . 

., 

00 

----- ·--- ·-- -

/ 
/ 

···-- _:;'\, 

7'\ -· 

244 

/ 

EXISTING GROUND 

z 
Qi-r 

~; 
a<: · ..... 

• LT cun<e \_ 

/<!' ... 

,.-' 

7\ 

/ 
, / 

/ ..... 
·----

7'\ 

... ~;.: 

l=29' @ 

·r"" 7 ..; .. 
.I ,_ ·: 
f · 

. ;, 

.!.' ' 
_... . ..-- ../ 

7\ 

7'\ 

.. 

-· --..... -:-- ........... -- ~ .~ ·-· 
\ _, 

\ 

a.. 
.·.::; ·· 

\' 

' "---..- -=-- -,, ,_ 
__ .. -· ''>·· 

7\--~~--~ ~ ~
·-· ·•··· -~--- --- ~- - -· - · 

• ~ OliND 
E_XISTHG vR . --~ 
@ RT GUTTER · 

~ 
... ()It 

D~;-0 . 979:;% _ 

. ~ 1 

- ~-o. 

. L<l9' @ S= l 
0"'"'"'"'""-"'"' 

60;263:1100 
1-800-STAKE·JT ---



lii 

~~§ 
if?£; 
.... 
0 

~ 
G 

..._ 

g 

w 
~I ' O! 
&; 

-~~7. 
"'~ 
55 
01 ~ 
~0 

"' 

0 z 

w 
'< 0 

~ 

0 • z 

AVENIDA RIO SALADO/BROADWAY ROAD 
51ST AVENUE TO 43RD AVENUE 
PhOENIX STREETS - MARICOPA CO. 
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NOTES; 
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A T.B.M.: SET 1/2" REBAR AT 
STA 53+40.79, 54.33' LT 
ELEV = 1021.91 
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NOTES: 
1. ATTACH SIDEWALK ADJACENT TO SRP 

EQUIPMENT PADS. SEE SRP PLANS FOR PAD 
LOCATIONS. MAINTAIN 12" CLEAR FROM EDGE 
OF PAD TO BACK OF SIDEWALK. MAINTAIN 3' 
CLEAR FROM EDGE OF PAD ON EACH SIDE. 

2. fOR LANDSCAPE IRRIGA110N SLEEVE SIZES 
AND LOCATIONS SEE LANDSCAPE IRRIGATION 
PLAN SHEETS. 
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AVENIDA RiO SALADO/BROADWAY ROAD 
51 ST AVENUE TO 43RD AVENllE 
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NOTES: 
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