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CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Andrew Kunasek 
Chairman, Maricopa County Board of Supervisors 
30 1 West Jefferson, 1Oth Floor 
Phoenix, AZ 85003 

Dear Mr. Kunasek: 
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The F lood Insurance Study Report and Flood Insurance Rate Map for your community have been revised by this Letter 
of Map Revision (LOMR). P lease use the enc losed annotated map panels revised by this LOMR for floodplain 
management purposes and for all flood insurance policies and renewals issued in your community. 

Additional documents are enclosed which provide information regarding this LOMR. Please see the List of 
Enclosures below to determine which documents are inc luded. Other attachments specific to thi s request may be 
included as referenced in the Determination Document. If you have any questions regarding floodplain management 
regulations for your community or the National Flood Insurance Program (NFIP) in general, please contact the 
Consultation Coordination Officer for your community. If you have any technical questions regarding this LOMR, 
please contact the Director, Mitigation Division of the Department of Homeland Security ' s Federal Emergency 
Management Agency (FEMA) in Oakland, Cali fornia, at (51 0) 627-7175 , or the FEMA Map Information eXchange 
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/business/nfip . 
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/.... . ) 

~ 
Luis Rodnguez. P.E , Cluef 
Engineering Management Branch 
Federal Insurance and Mitigation Adm inistration 

List of Enclosures: 

Letter of Map Revi s ion Determination Document 
A nnotated Flood Insurance Rate Map 
Annotated Flood Insurance Study Report 

cc : (See attached li st) 



The Honorable Jackie A Meek 
Mayor, Town of Buckeye 

Mr. Timothy S. Phillips, P.E. 

Courtesy Copy List - Maricopa County, AZ 

Chief Engineer and General Manager 
Maricopa County 

Mr. Tim Murphy, P.E. 
Mitigation Planning & Technical Programs Manager 
Floodplain Management and Services Division 
Flood Control District of Maricopa County 

Mr. Kenneth Rakestraw 
Hydrologist 
Flood Control District of Maricopa County 

Ms. Kelli Sertich, AICP, CFM 
FMS Division Manger 
Flood Control District of Maricopa County 

Mr. Gary Wesch, P.E. 
Project Engineer 
Flood Control District of Maricopa County 

Mr. Kevin Lavalle 
GIS Analyst 
Flood Control District of Maricopa County 
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LETTER OF MAP REVISION 
DETERMINATION DOCUMENT 

COMMUNITY AND REVISION INFORMATION PROJECT DESCRIPTION BASIS OF REQUEST 

Maricopa County CHANNELIZATION FLOODWAY 

Arizona CULVE RT HYDRAULIC ANALYS IS 

(Unincorporated A reas) 
HYDROLOGIC ANALYSIS 

COMMUNITY 
NEW TOPOGRAPHIC DATA 

COMMUNITY NO.: 040037 

IDENTIFIER White Tanks FRS No. 3 Outfall Channel APPROXIMATE LATITUDE & LONGITUDE: 33.495, -112.478 
SOURCE: USGS QUADRANGLE DATUM: NAD 83 

ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES 

TYPE: FIRM* NO.: 04013C1665L DATE: October 16, 2013 DATE OF EFFECTIVE FLOOD INSURANCE STUDY REPORT: October 16, 2013 

TYPE: FIRM* NO.: 04013C2130L DATE: October 16, 2013 PROFI LE(S): 693P-696P(a), 1730P 

FLOODWAY DATA TABLE: 6 

SUMMARY OF DISCHARGES TABLE: 3 -

Enclosures reflect changes to flood ing 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) See Page 2 for Additional Flooding Sources 

White Tanks FRS #3 Outfall Channel- from approximately 4,480 feet downstream of McDowell Road to just downstream of White Tanks Flood Retarding Structure #3 

SUMMARY OF REVISI ONS 

Flooding Source Effective Flooding Revised Flooding Increases Dec reases 
White Tanks FRS #3 Outfall Channel Floodway Floodway YES YES 

Zone A ZoneAE YES YES 

Zone AE Zone AE YES YES 
BFEs* BFEs YES YES 

• BFEs - Base Flood Elevations 

DETERMINATION 
T his document provides the determination from the Department of Homeland Securi ty's Federal Emergency Management Agency (FEMA) regarding 
a request for a Letter of Map Revision (LOMR) for the area described above . Us ing the information submitted , we have determined that a revision to 
the flood hazards depicted in the Flood Insurance S tudy (FIS) report and/or National Flood Insurance Program (NFIP) map is warranted . Th is 
document revises the effective NFIP map, as indicated in the attached docum entation . 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 th is determination . If you have any 
questions about this document. please contact the FEMA Map Information eXchange 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 22304-4605. Additional Information about the NFIP is available on our website at http:/lwww.fema.gov/nfip. 

~rJ 
-~ ~~~----;; 

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

132942 PT202. BKR. 13092406P. H20 102-1-A-C 



Page 2 of 6 I Issu e Date: Novem be r 1 , 2013 I Effect ive Date : March 14, 2014 I Case No.: 13-09-2406P I LOMR-APP 

~VAR1"J1, 

~-~ . 

~~2 
" 0 Federal Emergency Management Agency - """ 

~ ~ Washington, D.C. 20472 o"~~~~ 
{"~ND S'<-C 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

OTHER FLOODING SOURCES AFFECTED BY THIS REVISION 

FLOODING SOURCE(S) & REVISED REAC H(ES) 

White Tanks FRS #3 Outfall Channel- from approximately 4,480 feet downstream of McDowell Road to just downstream of White Tanks Flood Retarding Structure #3 

Jackrabbit Trail Wash -from approximately 630 feet downstream of Minnezona Avenue to approximately 2,660 feet upstream of Meadowbrook Avenue 

SUMMARY OF REVISIONS 

Flooding Sou rce Effective Flooding Rev ised Flooding Increases Decreases 

White Tanks FRS #3 Outfall Channel Zone X (shaded) Zone AE YES NONE 
Jackrabbit Trail Wash Floodway Floodway NONE YES 

BFEs* BFEs YES YES 
Zone AE Zone AE YES YES 

• BFEs - Base Flood Elevations 

Th is 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 Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by Jetter addressed to the LOMC 
Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional information about the NFIP is available on our website at http://www.fema.gov/nfip. 

~------2 -/-·--- --::; 
~··"'--~~· · - --z_::~·· z.. ::; '(._ ---
Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 

132942 PT202. BKR. 13092406P. H20 102-1-A-C 



Page 3 of 6 I Issue Date: November 1, 2013 I Effective Date: March 14, 2014 I Case No.: 13-09-2406P I LOMR-APP 

Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

OTHER COMMUNITIES AFFECTED BY THIS REVISION 

CID Number: 040039 Name: Town of Buckeye, Arizona 

AFFECTED MAP PANELS AFFECTED PORTIONS OF THE FLOOD INSURANCE STUDY REPORT 

TYPE: FIRM• NO.: 04013C1665 L 
TYPE: FIRM• NO.: 04013C2130l 

DATE: October 16, 2013 
DATE: October 16, 2013 

DATE OF EFFECTIVE FLOOD INSURANCE STUDY REPORT: September 30, 2005 
PROFILE(S): 693P-696P(a), 1730P 
FLOODWAY DATA TABLE: 6 
SUMMARY OF DISCHARGES TABLE: 3 

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 Information eXchange tol l free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC 
Clearinghouse, 847 South Pickett Street, Alexandria , VA 22304-4605. Add itional Information about the NFIP is available on our website at http://www.fema.gov/nfip. 

~ 
Luis Rodriguez, P.E., Chief 
Eng ineering Management Branch 
Federal Insurance and Mitigation Administration 

132942 PT202. BKR. 13092406P. H20 1 02-1-A-C 
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Federal Emer gen cy Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION 

APPLICABLE FIP REGULATIONS/COMMUNITY OBLIGATIOt 

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 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 136 1 of the National 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 NFIP criteria. These 
criteria, including adoption of the FIS report and FIRM, and the modifications made by this LOtviR, 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 too l to regulate floodplain development. Therefore, the floodway revision 
we have described in this letter, while acceptable to us, must a lso be acceptable to your community and adopted by appropriate community 
action, as specified in Paragraph 60.3(d) of the NFIP regulations. 

NFIP regulations Subparagraph 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 communi ty'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. 

COMMUNITY REMINDERS 

We based this determination on the 1-percent-(!nnual-chance discharges computed in the submitted hydrologic analysis. Future 
development of projects upstream cou ld cause increased discharges, which could cause increased flood hazards. A comprehensive restudy 
of yo ur community ' s fl ood hazards would consider the cumulative effects of development on discharges and could, therefore, indicate that 
greater flood hazards exist in this area. 

Your community must regulate all proposed floodplain development and ensure that permits required by Federa l 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 floodp lain management criteria, those criteria take 
precedence over the minimum Nf[P requirements. 

We will not print and distribute this LOtviR 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 in formation in this LOlVIR by preparing a news release for 
publication in your community's newspaper that describes the revis ion 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 any 
questions about this document, please contact the FEMA Map Information eXchange 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 22304-4605. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip . 

~·~-~ 
C .... -

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

132942 PT202. BKR. 13092406P. H20 1 02-1-A-C 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

LOMR-APP 

We have designated a Consu ltation Coordination Officer (CCO) to ass ist your community. The CCO wi ll be the primary liaison between 
your community and FEMA. For information regarding your CCO, please contact: 

Ms. Sally M. Zio lkowski 
D irector, Mitigation Division 

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

Oakland, CA 94607-4052 
(5 10) 627-7 175 

STATUS OF THE COMMUNITY NFIP MAPS 

We wi ll 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 prev iously cited FIRl'vl pane ls and FIS report warrant phys ical revision and republication in the future, 
we wi ll incorporate the modi ficat ions made by thi s LOMR at that time. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regard ing this determination. If you have any 
questions about th is document, please contact the FEMA Map Information eXchange 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-~~;~ about the NFI P is available on our website at http://www.fema.gov/nfip . 

. ?~·~"f_L-=~ 

Luis Rodriguez, P.E .. Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202.BKR.13092406P.H20 102-1-A-C 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

PUBLIC NOTIFICATION OF REVISION 

I LOMR-APP 

A notice of changes wi ll be published in the Federal Register. This information also will be published in yo ur local newspaper on or about 
the dates li sted below and through FEMA' s F lood Hazard Mapping website at https ://www.floodmaps .fema.gov/fhm/Scripts/bfe_main.asp . 

LOCAL NEWSPAPER ame: Arizona Business Gazette 
Dates: November 7, 201 3 and November 14,201 3 

With in 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. Therefore, this letter will be effective onl y after the 90-day appeal period 
has elapsed and we have reso lved any appeals that we receive during thi s appeal period. Until this LOMR is effective, the revised fl ood 
hazard determination information presented in this LOMR may be changed. 

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 Information eXchange 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 22304-4605. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip. 

~~Jc:~--------
'( _ __ .. _;J 

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

132942 PT202.BKR.13092406P.H20 1 02-1-A-C 



Federal Em ergen cy Man agement Agency 
Washington, D.C. 20472 

November 1, 2013 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Jackie A Meek 
Mayor, Town of Buckeye 
530 East Monroe A venue 
Buckeye, AZ 85326 

Dear Mayor Meek: 

fN REPLY REFER TO: 
Case No.: 13-09-2406? 
Follows Conditional Case No. 11-09-2260R 
Community Name : Town of Buckeye, AZ 
Community No.: 040039 
Effective Date of 
This Revision: March 14, 2014 

The Flood Insurance Study Report and Flood Insurance Rate Map for your community have been revised by this Letter 
of Map Revision (LOMR). Please use the enc losed annotated map panel(s) revised by this LOMR for floodplain 
management purposes and for all flood insurance policies and renewals issued in your community. 

Additional documents are enclosed which provide information regarding this LOMR. Please see the List of 
Enc losures below to determine which documents are inc luded. Other attachments specific to this request may be 
included as referenced in the Determination Document. If you have any questions regarding floodplain management 
regulations for your community or the National Flood Insurance Program (NFIP) in general, please contact the 
Consultation Coordination Officer for your community. If you have any technical questions regarding this LOMR, 
please contact the Director, Mitigation Division of the Department of Homeland Security ' s Federal Emergency 
Management Agency (FEMA) in Oakland, California, at (510) 627-7175 , or the FEMA Map Information eXchange 
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/business/nfip. 

Sinccrdy. 
/ -) 
-/ 

(_~r~-~ 
\ ____ _./ 

Lnis Rochignez. P E ., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 

List of Enclosures : 

Letter of Map Revis ion Determination Document 
Annotated Flood Insurance Rate Map 
Annotated Flood Insurance Study Repott 

cc: (See attached list) 



Courtesy Copy List - Town of Buckeye, AZ 

The Honorable Andrew Kunasek 
Chairman, Maricopa County Board of Supervisors 

Mr. Stephen Cleveland 
Town Manager 
Town of Buckeye 

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

Mr. Tim Murphy, P.E. 
Mitigation Planning & Technical Programs Manager 
Floodplain Management and Services Division 
Flood Control District of Maricopa County 

Mr. Kenneth Rakestraw 
Hydrologist 
Flood Control District of Maricopa County 

Ms. Kell i Sertich, AICP, CFM 
FMS Division Manger 
Flood Control District of Maricopa County 

Mr. Gary Wesch, P.E. 
Project Engineer 
Flood Control District of Maricopa County 

Mr. Kevin Lavalle 
GIS Analyst 
Flood Control District of Maricopa County 
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Follows Conditi onal Case No.: 11-09-2260R 
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LETTER OF MAP REVISION 
DETERMINATION DOCUMENT 

COMMUNITY AND REVISION INFORMATION PROJECT DESCRIPTION BASIS OF REQUEST 

Town o f B uckeye CHANNELIZATION FLOODWAY 

Maricopa Co u nty CULVERT HYDRAULIC ANALYSIS 

Arizona HYDROLOGIC ANALYSIS 

COMMUNITY 
NEW TOPOGRAPHIC DATA 

COMMUNITY NO.: 040039 

IDENTIFIER White Tanks FRS No. 3 Outfall Channel APPROXIMATE LATITUDE & LONGITUDE: 33.495, -112.478 
SOURCE: USGS QUADRANGLE DATUM: NAD 83 

ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES 

TYPE: FIRM* NO.: 04013C1665L DATE: October 16, 2013 DATE OF EFFECTIVE FLOOD INSURANCE STUDY REPORT: September 30, 2005 

TYPE: FIRM* NO.: 04013C2130L DATE: October 16, 2013 PROFILE(S): 693P-696P(a), 1730P 

FLOODWAY DATA TABLE: 6 

SUMMARY OF DISCHARGES TABLE: 3 

Endosures 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) See Page 2 for Addi tional Flood ing Sources 

White Tanks FRS #3 Outfa ll Channel- from approximately 4,480 feet downstream of McDowell Road to just downstream of White Tanks Flood Retarding Structure #3 

SUMMARY OF REVISIONS 

Flooding Source Effecti ve Flooding Revised Flooding Increases Decreases 

White Tanks FRS #3 Outfall Channel Floodway Floodway YES YES 
Zone A Zone X (shaded) NONE YES 
ZoneAE Zone AE YES YES 
BFEs* BFEs YES YES 

* BFEs - Base Flood Elevations 

DETERMINATION 
This document provides the determination from the Department of Homeland Security's Federal Emergency Management Agency (FEMA) regard ing 
a req uest for a Letter of Map Revision (LOMR) for the area described above . Using the information submitted , we have determ ined 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 . Th is 
document revises the effective NF IP map, as indicated in the attached documentation . P lease use the enclosed annotated m ap panels revised by 
this LOMR for fl oodplain management purposes and for a ll f lood insurance pol icies and renewals in you r 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 Information eXchange 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 22304-4605. Add it ional Information about the NFIP is available on our website at http://www.fema .gov/nfip. 

d:_~/--7 .. ~- ~~ . 
..;::;::; .. . ··--·· ~"''",.., "~-·-···--

'( ~ ·- ----------·· 
Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 

132942 PT202.BKR.13092406P.H20 102-1-A-C 



Page 2 of 6 I Issue Date: November 1, 2013 I Effective Date: March 14, 2014 I Case No.: 13-09-2406P 

Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

OTHER FLOODING SOURCES AFFECTED BY THIS REVISION 

FLOODING SOURCE(S) & REVISED REACH(ES) 

I LOMR-APP 

White Tanks FRS #3 Outfall Channel - from approximately 4,480 feet downstream of McDowell Road to just downstream of White Tanks Flood Retarding Structure #3 

Jackrabbit Tra il Wash- from approximately 630 feet downstream of Minnezona Avenue to approximately 2,660 feet upstream of Meadowbrook Avenue 

SUMMARY OF REVISIONS 

Flooding Source Effective Flooding Revised Flooding Increases Decreases 

White Tanks FRS #3 Outfa ll Channel Zone A Zone AE YES YES 
Zone X (shaded) Zone AE YES NONE 

Jackrabbit Trail Wash Floodway Floodway YES YES 
BFEs• BFEs NONE YES 
Zone AE Zone AE YES YES 
Zone X (shaded) Zone AE YES NONE 

• BFEs - Base Flood Elevations 

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 Information eXchange 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 22304-4605. Add itional Information about the NFIP is ava ilable on our website at http ://www.fema.gov/nfip . 

.J~~<:-"7~. 
•"'"'\__t..<~;:;';1:~-----~ 

( __ ---· 
Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 

132942 PT202_ BKR. 13092406P. H20 1 02-1-A-C 
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Federal Emergency 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 AFFECTED PORTIONS OF THE FLOOD INSURANCE STUDY REPORT 

TYPE: FIRM* NO.: 04013C1 665L 
TYPE: FIRM* NO.: 0401 3C2130L 

DATE: October 16, 201 3 
DATE: October 16, 201 3 

DATE OF EFFECTIVE FLOOD INSURANCE STUDY REPORT: October 16, 2013 
PROFILE(S): 693P-696P(a), 1730P 
FLOODWAY DATA TABLE: 6 
SUMMARY OF DISCHARGES TABLE: 3 

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 Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC 

Cl.,ocghoo", 847 Sooth Pdetl St""· Ale~"'"' · VA 223~~~boot ., NFIP " '"'''''' oo 001 web"'' 41 http /lwww tem4 9'''"''' 

'( ___ , --
Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202.BKR 13092406P.H20 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 NF IP REGULATIONS/COMMUNITY OBLIGATION 

l LOMR-APP 

We have made thi s determi nation pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (P.L. 93 -234) and in accord ance with 
the National Flood Insurance Act of 1968, as amended (Ti tl e XIII of the Housi ng and Urban Development Act of 1968, P.L. 90-448), 42 
U.S.C. 4001-4 I 28, and 44 CFR Part 65. Pursuant to Section I 361 of the Nat ional Flood Insurance Act of 1968, as amended, communities 
participating in the NFIP are req uired to adopt and enforce floodplain management regu lati ons that meet or exceed NFIP criteria. These 
criteria, including adoption of the FIS report and FIRM, and the modifications made by thi s LOMR, are the minimum requirements for 
continued NFIP parti cipation and do not supersede more stringent State/Commonwealth or local requirements to which the regulations 
apply. 

We provide the fl oodway designation to your community as a too l to regulate fl oodplain development. Therefore, the fl ood way revi sion 
we have described in this letter, while acceptable to us, must also be acceptab le to your community and adopted by appropriate community 
action, as spec ifi ed in Paragraph 60.3(d) of the NFIP regulations. 

NFIP regulations Subparagra ph 60.3(b)(7) requ ires communities to ensure that the flood-carry ing capacity within the altered or relocated 
portion of any watercourse is maintai ned. Thi s provision is incorporated into your comm unity's ex isting fl oodplain management 
ordinances; therefore, responsibility for maintenance of the altered or relocated watercourse, including any related appwienances such as 
bridges, cu lverts, and other drainage structures, rests with your com muni ty. We may request that your com munity submit a description and 
schedule of maintenance activities necessary to ensure thi s requirement. 

COMMUN ITY R EM INDE RS 

We based thi s determinati on on the I-percent-annual-chance discharges computed in the submitted hydrolog ic analysis. Future 
development of projects upstream coul d cause increased di scharges, which could cause increased flood hazards. A comprehensive restudy 
of your community ' s fl ood hazards wo uld consider the cumul ati ve effects of development on discharges and could , therefore, ind icate that 
greater flood hazards exist in th is area. 

Yo ur community must regulate all proposed fl oodplain development and ensure that permits req uired by Federal and/or 
State/Commonwea lth law have been obtained. State/Commonwea lth or community offi cials, based on knowledge of local conditions and 
in the interest of safety, may set higher standards fo r construction or may I im it development in fl oodplain areas . If your 
State/Commonwealth or com munity has adopted more res tricti ve or comprehensive floodp lain management criteria, those criteria take 
precedence over the minimum NFIP requirements. 

We wi ll not print and di stribute thi s LOM R 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 yo u to disseminate the information in thi s LOMR by preparing a news re lease for 
publication in your community's newspaper that describes the revision and explains how yo ur 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 avai lable. The enclosed documents provide additional information regarding this determination. If you have any 
questions about this document, please contact the FEMA Map Information eXchange 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 22304-4605. Add itionallnformaflon about the NFIP is available on our website at http://www.fema.gov/nfip. 

~!;:::.::.:;.:._--:;;?~/~ . 
c~?L~~ 

Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202.BKR.13092406P.H20 102-1-A-C 



Page 5 of 6 I Issue Date: November 1, 2013 I Effective Date: March 14, 2014 I Case No. : 13-09-2406P 

Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

I LOMR-APP 

We have designated a Consultation Coordinati on Officer (CCO) to ass ist yo ur community. The CCO wi ll be th e primary liai son between 
your commun ity and FEMA. For information regarding your CCO, please contact: 

Ms. Sa lly M. Zio lkowski 
Director, Mitigation Division 

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

Oakland , CA 94607-4052 
(5 10) 627-7175 

STATUS OF HIE COMM UNITY NFIP M APS 

We wi ll not phys ica lly rev ise and rep ublish the FIRM and FlS rep011 fo r your community to reflect the modificati ons made by thi s LOMR 
at thi s time. When changes to the previously cited FIRM panels and FIS report warrant physical revision and republicat ion in the future, 
we will incorporate the modi fica tions made by thi s 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 Information eXchange 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 22304-4605. Add itional Information about the NFIP is available on our website at http://www.fema .gov/nfip. 

-~~­
'( ---Luis Rodriguez, P.E. , Chief 

Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202. BKR.13092406P. H20 1 02-1-A-C 
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PU BLIC NOTIFICATION OF REVISION 

I LOMR-APP 

A notice of changes wi ll be published in the re dera/ Register. This information also wi ll be published in your loca l newspaper on or about 
the dates li sted below and through FEMA 's Flood Hazard Mapping website at https://www.floodmaps.fema.gov/fhm/Scripts/bfe_ main.asp. 

LOCAL NEWSPAPER Name: Arizona Business Gazelle 
Dates: November 7, 20 13 and ovember 14, 201 3 

Within 90 days of the second publication in th e loca l newspaper, a ci tizen may req uest that we reconsider this determination . Any request 
for reconsideration must be based on scientific or technica l data . Therefore, this letter wi ll be effective only after the 90-day appea l period 
has elapsed and we have resolved any appeals that we receive during thi s appeal period . Until this LOMR is effective, the revised fl ood 
haza rd determination information presented in thi s LOMR may be changed . 

This determination is based on the flood data presently avai lable. The enclosed documents provide additional information regarding this determination. If you have any 
questions about this document, please contact the FEMA Map Information eXchange 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 22304-4605. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip. 

-----::-7 . 
~'""' 7~~. " ;?,.. ' ~7 ~----") 

( __ ..... --_... 
Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 

132942 PT202 . BKR.1 3092406P. H20 1 02-1-A-C 
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FLOODING SOURCE AND LOCATION 
White Tanks FRS No. 3 Outfall Channel 
At Mouth 
At I-10 Freeway 
At Thomas Road 
At Indian School Road 

At Minnezona A venue 

1Data Not Available 

Table 3. Summary of Discharges 

Drainage Area 
(Sq. Miles) 

3.7 
2.5 
1.8 
1.5 

0.6 

10-PERCENT 
ANNUAL 
CHANCE 

Peak Discharges (cfs) 
2-PERCENT I-PERCENT 

ANNUAL ANNUAL 
CHANCE CHANCE 

REVISED TO 

1,073 
931 
851 
790 

507 

REFLECT LOMR 
EFFECTIVE: March 14, 2014 

0.2PERCENT 
ANNUAL 
CHANCE 



Revised 
Data 

-- -------

Table 3. Sun1mnry ofDI5dwrges 

"""': 

FI.OOI>ING SOtJtt<:E ANI> I,()(~ATION 

Jackrabbit Trail Wash 

At Mouth 
Upstream ofMinnezona Avenue 

,..... ___ -H---L n 

.Jackro~hhil Wash 
Approximately 1.420 miles upstre<~m of the llas.~Hyampa 
River Confluence 
Approximately 3.406 miles upstream of the Hassayampa 
River Contluence 
Approximate ly 3.5 miles downstream of the Cenlml 
Ari7.0na Project ('.anal 
Approximately 1.5 miles downstream of the Central 
Arizona Project Canal 
Approximately 1,000 feet upstream of the Central Arizona 
Project Canal 

l Jpslream of Star W:L'ih 

Downstream of Unnamed Tributary 

Upstream of Unnamed Tributary 

At W ickenbw-g Road 
/\t Vulture Mine Road 

Jackrabbit Wash Unnamed Tributary 

/\t Mouth 

At Wickenburg Road 
At Vulture Mine Road 

--
1 IJala Not Compult:d 

--
2 Data Not Available 

DRAINAGE 
AllliA 

(Sq. l\o1iles) 

0.70 

0.59 

152.4 

148.7 

140.3 
140.3 
13S.1 

S.4 

8.4 

3.7 

tO-PERCENT 
A!~NUAL 

CIIANCI•: 

I --
I --

_ _I 

I'~:AK DISCIIAHGES (cfs) 

2-PERCENT 1-PERCENT 
ANNUAL ANNUAL 
CIIANCE CllANC 1•: 

__ I 

I --
I --

__ I 

339 
250 
-~-~ 

32,500 

33,100 

33,400 

33,600 

33,200 

19,300 

19,800 

19,700 

20.000 

21,100 

2,900 

3,000 
3,000 

REVISED TO 

0.2-PERCENT 
ANNUAL 
CIIANCE 

_I 

I 

_I 

REFLECT LOMR 
EFFECTIVE: March 14, 2014 



FLOODING SOURCE FLOODWAY 
BASE FLOOD 

WATER SURFACE ELEVATION 
WITHOUT WITH 

REGULATORY FLOODWAY FLOODWAY INCREASE 

WIDTH SECTION AREA 
MEAN VELOCITY 

CROSS SECTION DISTANCE
1 

(FEET) (SQUARE FEET) 
(FEET PER 
SECOND) 

(FEET NAVD) 

White Tanks FRS #3 

Outfall Channel 

A 370 141 184 5.9 1,043.3 1,043.3 1,043.3 0.0 

B 1,900 50 121 8.9 1 ,050.1 1,050.1 1,050.1 0.0 

c 3,500 48 119 9.0 1,059.5 1,059.5 1,059.5 0.0 

D 5,600 47 117 8.0 1,078.3 1,078.3 1,078.3 0.0 

E 7 ,306 79 346 2.7 1,095.3 1,095.3 1,095.3 0.0 

F 9,608 83 382 2.4 1,114.9 1,114.9 1,114.9 0.0 

G 11 ,300 76 319 2.7 1 '128.4 1,128.4 1,128.4 0.0 

H 13,600 84 281 3.0 1,144.5 1,144.5 1 '144.5 0.0 

I 15,300 74 290 2.9 1 '152.6 1,152.6 1,152.6 0.0 

J 17,350 80 314 2.5 1,162.9 1,162.9 1,162.9 0.0 

K 19,650 85 294 2.5 1,172.2 1,172.2 1,172.2 0.0 

L 21 ,900 64 207 2.5 1,181.5 1,181.5 1,181.5 0.0 

M 24,400 78 245 2.1 1,184.8 1,184.8 1,184.8 0.0 

N 26,200 64 216 2.4 1 '186.6 1,186.6 1,186.6 0.0 

Revised Data/ 

REVISED TO 
1 Stream Distance in Feet Above White Tanks Structure #4 REFLECT LOMR 

EFFECTIVE: March 14 2014 
T 

FLOODWAY DATA A FEDERALEMERGENCYMANAGEMENTAGENCY 
B MARICOPA COUNTY, AZ 
L 

E AND INCORPORATED AREAS WHITE TANKS FRS #3 OUTFALL CHANNEL 
6 



FLOODING SOURCE FLOODWAY 
BASE FLOOD 

WATER SURFACE ELEVATION 
WITHOUT WITH 

REGULATORY FLOODWAY FLOODWAY INCREASE 
WIDTH SECTION AREA 

MEAN VELOCITY 
CROSS SECTION DISTANCE 

(FEET) (SQUARE FEET) 
(FEET PER 
SECOND) 

(FEET NAVD) 

Jacklin Wash 

A 2,6401 
173 426 2.3 1 ,513.5 1,513 .5 1,513.5 0.0 

B 3,6271 141 168 5.4 1,528.0 1,528.0 1,528.0 0.0 

c 4,8331 60 62 5.3 1,550.9 1,550.9 1,550.9 0.0 

D 6,8351 102 72 4.5 1,591.6 1,591.6 1,591 .6 0.0 

E 7,90i 69 74 4.4 1,615.5 1,615.5 1,615.5 0.0 

Jackrabbit 

Tra il Wash 

A 4672 35 51 6.7 1,170.0 1,170.0 1 '170.0 0.0 

B 2,1642 56 115 4.2 1,181.8 1,181.8 1,181 .9 0.1 

c 3,6022 46 61 1.6 1,188.3 1,188.3 1 '188.3 0.0 

D 3,9512 
96 191 0.1 1 '188.4 1 '188.4 1 '188.5 0.1 

Revised Data / 

REVISED TO 
1 Stream Distance in Feet Above Mouth 2 Feet Above Wh ite Tanks FRS #3 Outfall Channel REFLECT LOMR 

EFFECTIVE: March 14, 2014 
T 

FLOODWAY DATA A FEDERALEMERGENCYMANAGEMENT AGENCY 
B MARICOPA COUNTY, AZ 
L 
E AND INCORPORATED AREAS JACKLIN WASH -JACKRABBIT TRAIL WASH 
6 
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FIRM 
FLOOD INSURANCE RATE MAP 

MARICOPA COUNTY, 

ARIZONA 
AND INCORPORATED AREAS 

PANEL 1665 OF 4425 
(SEE MAP INDEX FOR FI RM PANEL LAYOUT) 

CONTAINS: 

COMMUNITY 
MARICOPA COUNTY 
BUCKEYE. TOVVN OF 
Q.ENDALE, CITY OF 

040037 1665 
040039 1665 
040045 1665 

GOODYEAR, CITY OF 040046 1665 

REVISED TO 
REFLECT LOMR 
EFFECTIVE: March 14, 2014 
Notice to User: The Map Number shown below should be 
used wheo placing map orders; the Community Number shown 
above should be used on insurance applications for the subfect 
community. 

MAP NUMBER 
04013C1665L 

MAP REVISED 
OCTOBER 16, 2013 

Federal Emergency Management Agency 



Federal Emergency Management Agency 
Washington, D.C. 20472 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Jackie A Meek 
Mayor, Town ofBuckeye 
530 East Monroe A venue 
Buckeye, AZ 85326 

Dear Mayor Meek: 

March 24, 2014 

IN REPLY REFER TO: 
Case No.: 13-09-2406P 

Follows Conditional Case No. 11-09-2260R 
Community Name: Town of Buckeye, AZ 
Community No.: 040039 
FIRM Panel Affected: 04013C1665L, 

04013C2130L 

116 

In a Letter of Map Revision (LOMR) dated November 1, 2013 , you were notified of proposed flood 
hazard determinations affecting the Flood Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) 
report for the Town of Buckeye, Maricopa County, AZ. These determinations were for White Tanks FRS 
#3 Outfall Channel - from approximately 4,480 feet downstream of McDowell Road to just downstream 
of White Tanks Flood Retarding Structure #3 ; and Jackrabbit Trail Wash- from approximately 630 feet 
downstream ofMinnezona Avenue to approximately 2,660 feet upstream of Meadowbrook Avenue. The 
90-day appeal period that was initiated on November 14, 2013 , when the Department of Homeland 
Security ' s Federal Emergency Management Agency (FEMA) published a notice of proposed Flood 
Hazard Determinations in The Arizona Business Gazette has elapsed. 

FEMA received no valid requests for changes to the modified flood hazard information. Therefore, the 
modified flood hazard information for your community that became effective on March 14, 2014, remains 
valid and revises the FIRM and FIS report that were in effect prior to that date. 

The modifications are pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public 
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended 
(Title XIII of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 
4001-4128, and 44 CFR Part 65 . The community number(s) and suffix code(s) are unaffected by this 
revision. The community number and appropriate suffix code as shown above will be used by the 
National Flood Insurance Program (NFIP) for all flood insurance policies and renewals issued for your 
community. 

FEMA has developed criteria for floodplain management as required under the above-mentioned Acts of 
1968 and 1973. To continue participation in the NFIP, your community must use the modified flood 
hazard information to carry out the floodp lain management regulations for the NFIP. The modified flood 
hazard information will also be used to calculate the appropriate flood insurance premium rates for all 
new buildings and their contents and for the second layer of insurance on existing buildings and their 
contents. 



2 

If you have any questions regarding the necessary floodplain management measures for your community 
or the NFIP in general, please contact the Mitigation Division Director, FEMA Region IX, in Oakland, 
California, either by telephone at (51 0) 627-7100, or in writing at 1111 Broadway, Suite 1200, Oakland, 
California, 94607-4052. If you have any questions regarding the LOMR, the proposed flood hazard 
determinations, or mapping issues in general, please call the FEMA Map Information eXchange, toll free , 
at (877) 336-2627 (877-FEMA MAP). 

Sincerely, 
//") /~J 

z_+- ~J:~./ 
/ ·--<:::.<')<.,;.?~<. ---·, 

i.. ·-- ·; 'I 
' I 

Luis Rodrig'crez;P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 

cc: The Honorable Andrew Kunasek 
Chairman, Maricopa County Board of Supervisors 

Mr. Stephen Cleveland 
Town Manager 
Town ofBuckeye 

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

Mr. Tim Murphy, P.E. 
Mitigation Planning & Technical Programs Manager 
Floodplain Management and Services Division 
Flood Control District of Maricopa County 

Mr. Kenneth Rakestraw 
Hydrologist 
Flood Control District of Maricopa County 

Ms. Keili Sertich, AICP, CFM 
FMS Division Manger 
Flood Control District of Maricopa County 

Mr. Gary Wesch, P.E. 
Project Engineer 
Flood Control District of Maricopa County 

Mr. Kevin Lavalle 
GIS Analyst 
Flood Control District of Maricopa County 

.. 

; -~ ~' ' •. ·: c ·\ : . 



Federal Emergency Management Agency 
Washington, D.C. 20472 

March 24, 2014 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Andrew Kunasek 
Chairman, Maricopa County Board of Supervisors 
301 West Jefferson, lOth Floor 
Phoenix, AZ 85003 

Dear Mr. Kunasek : 

IN REPLY REFER TO: 
Case No.: 13-09-2406P 

Follows Conditional Case No. 11-09-2260R 
Community Name: Maricopa County, AZ 
Community No. : 040037 
FIRM Panel Affected: 04013Cl665L, 

04013C2130L 

116 

In a Letter of Map Revision (LOMR) dated November 1, 2013 , you were notified of proposed flood 
hazard determinations affecting the Flood Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) 
report for Maricopa County, AZ. These determinations were for White Tanks FRS #3 Outfall Channel­
from approximately 4,480 feet downstream of McDowell Road to just downstream of White Tanks Flood 
Retarding Structure #3; and Jackrabbit Trail Wash - from approximately 630 feet downstream of 
Minnezona A venue to approximately 2,660 feet upstream of Meadowbrook A venue The 90-day appeal 
period that was initiated on November 14, 2013, when the Department of Homeland Security's Federal 
Emergency Management Agency (FEMA) published a notice of proposed Flood Hazard Determinations 
in The Arizona Business Gazette has elapsed . 

FEMA received no valid requests for changes to the modified flood hazard information. Therefore, the 
modified flood hazard information for your community that became effective on March 14, 2014, remains 
valid and revises the FIRM and FIS report that were in effect prior to that date. 

The modifications are pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public 
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended 
(Title XIII ofthe Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 
4001-4128, and 44 CFR Part 65. The community number(s) and suffix code(s) are unaffected by this 
revision. The community number and appropriate suffix code as shown above will be used by the 
National Flood Insurance Program (NFIP) for all flood insurance policies and renewals issued for your 
community. 

FEMA has developed criteria for floodplain management as required under the above-mentioned Acts of 
1968 and 1973 . To continue participation in the NFIP, your community must use the modified flood 
hazard information to carry out the floodplain management regulations for the NFIP. The modified flood 
hazard information will also be used to calculate the appropriate flood insurance premium rates for all 
new buildings and their contents and for the second layer of insurance on existing buildings and their 
contents. 



2 

If you have any questions regarding the necessary floodplain management measures for your community 
or the NFIP in general, please contact the Mitigation Division Director, FEMA Region IX, in Oakland, 
California, either by telephone at (5 I 0) 627-7100, or in writing at 1 I 11 Broadway, Suite 1200, Oakland, 
California, 94607-4052. If you have any questions regarding the LOMR, the proposed flood hazard 
determinations, or mapping issues in general , please call the FEMA Map Information eXchange, toll free, 
at (877) 336-2627 (877-FEMA MAP). 

Sincerely, 

//) //) 
A~f:~~;~';;.¥ .-,, 

. ~-·· I \ 
1 j 

Luis Rodriguez;i>.E. , Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 

cc: The Honorable Jackie A Meek 
Mayor, Town of Buckeye 

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

Mr. Tim Murphy, P.E. 
Mitigation Planning & Technical Programs Manager 
Floodplain Management and Services Division 
Flood Control District of Maricopa County 

Mr. Kenneth Rakestraw 
Hydrologist 
Flood Control District of Maricopa County 

Ms. Kelli Sertich, AICP, CFM 
FMS Division Manger 
Flood Control District of Maricopa County 

Mr. Gary Wesch, P.E. 
Project Engineer 
Flood Control District of Maricopa County 

Mr. Kevin Lavalle 
GIS Analyst 
Flood Control District of Maricopa County 

>. 

·:·1.·i. u'·.: 
I\'. ·'' 





LETTER OF MAP REVISION REQUEST 
FOR WHITE TANKS FRS NO.3 OUTFALL CHANNEL 
McDOWELL ROAD TO BETHANY HOME ROAD 
FEMA Case No. 13-09-2406P 

MARICOPA COUNTY AND TOWN OF BUCKEYE, ARIZONA 

TECHNICAL DATA NOTEBOOK 

June 17, 2013 

Prepared by: 

Flood Control District of Maricopa County 
2801 W. Durango Street 
Phoenix, AZ 85009 
(602) 506-1501 



·-

D ate: 

To: 

From: 

Subject: 

Flood Control District 
of Maricopa County 

July 17, 2013 

Timothy S. Phillips, P.E., Chief Engineer and General i\ Ianager 

Kenneth Rakestraw, Hydrologist 

INTEROFFICE MEMORANDUM 

\Xlh.ite Tanks FRS 3 Outfall Channel, Detailed Floodplain D elineation Study TD and llfaps 

1l1e fl oodplain delineation for the White Tanks FRS 3 Outfall Channel is ready for use as the best available technical 
information for the study area. The study documentation, including as-built data for the completed Channel, has been 
submitted as a LOi\1R to FEl\L\ following an approved CLOi\1R for incorporation into the County's FIRM panels. The 
floodplain/ flood way for the new Channel is contained within District property. i\fost of the 1 00-year flow is contained 
within the project limits (sec attached). Re-delinea tion included a portion of the existing, remnant Jackrabbit Channel 
from i\ fedlock Drive to just south of 1\Iinnezona .-'we. 

1l1e background information for the study includes the following: 
This srudy produced new hydrology, topography, and floodplain mapping. It replaces 4.1 linear miles of Zone :\ E 
floodplain with floodway with updated Zone .\ E floodplains with floodway and delineates 1.4 linear miles of new Zone 
.-\E floodplain with flo odway. The pro jecr manager for the District is Kenneth Rakestraw, Hydrologist. 

Please concur and authorize below the use of this new study. 

Timothy S. Phillips, P.E., \ 
Chief Engineer and General Manager -, \ ..--1 \ '<... 

Date: \ ~\ .J 

Date: 

Date: 

Date: 

er Date: 

YES 
File Copies : 1. _________ _ 

2. _______ _ _ _ l;)l" GIS Posted (Pending Floodplain Only) Date: 7/o/3 
NO In Progress 

2801 West Durango Street Phoen ix, Arizona 85009 Phone: 602-506-1501 Fax: 602-506-4601 



Flood Control District 
of Maricopa County 

2801 West Durango Street 
Phoenix, Arizona 85009 
Phone: 602-506-1501 
Fax: 602-506-4601 
TT: 602-505-5897 

June 17, 2013 

LOMC Clearinghouse 
847 South Pickett Street 
Alexandria, Virginia 22304-4605 
Atrn: LOI\IC Manager 

Board of Directors 
Denny Barney, District 1 

Steve Chucri , District 2 

Andrew Kunasek, District 3 
Clint L. Hickman, District 4 

Mary Rose Wilcox, District 5 

RE: Jacknbbit Trail \X 'as h(195rh Avenue Alignment), New \'\ 11ite Tanks FRS No. 3 O utfall Channel 
Town of Buckeye and Unincorpora ted County. 1\'Iaricopa County, ,-\ rizona- Reference CLOMR Case 
No. 11-09-2260R 

Dear Sir or 1\fadam: 

Please find enclosed a LOMR. request for the subject wash from approximately 1000 feet north of the \'(!hi re 
Tanks FRS No. 4 to Bethany Home Road alignment. This LOI\1R request follows the completion of 
construction of the \X·'hite Tanks FRS 3 Outfall Channel. The new channel extends upstream from the 
existing floodplain delineation limit of study fro m Medlock Drive to the Bethany H ome Road alignment. 
Consttuction is complete and As-Builr data have been obtained. 

ln response to data requested in FEJ\.'lA 's CLOMR Comment Document dated November 29, 2011 (see 
attached), the following data are provided on CD included in this submittal: 

• 
• 

• 
• 
• 
• 

MT-2, Form 1, "Overview and Concurrence form" - Hard Copy 
Hydraulic Analysis for As-Built Conditions (As-Built conditions closely represent those provided in 
the CLOI\flZ submittal. T he Hydraulic Analysis has not been modified) . 
;\nnotated copy of the FIR.J\.•f, showing revised floodplain/ flood way boundaries . 
As-Built plans of all project elements . 
Public Notification Information 
CLO?v1R Comment Letters tO Maricopa County and Buckeye 

The Flood Control District of Maricopa County (FCDMC) provides floodplain administntion and regulation 
of floodplains in unincorporated Maricopa County and for certain municipalities by agreement (see 
http://www.fcd.maricopa.gov /Floodplain/floodplain.aspx). FCDMC provides the floodplain administration 
for the Town of Buckeye Q1ttp://w\vw.fcd .maricopa.gov /Permitting/permitting.aspx) which borders a 
portion of this floodplain. 
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A check for $5,000 to cover FEMA's required fees for the processing of the LOMR is enclosed. 

The pertinent FIRM panels are 040 13C15901-:1 and 04013C2055G. 

If you have any questions or require additional information, please feel free to call me at 602-506-2201 or 
contact me by e-mail at kennethrakestraw@mail.maricopa.goy 

Yours truly, 

Kenneth Rakestraw 
Hydrologist 

Enclosures: ,\s listed above 



Copies to (w/o enclosures): 

Robert Bezek 
Department of Homeland Security, f'E l'vL-\ Region IX 
1111 Broadway, Suite 1200 
Oakland, CA 94607-4052 

Brian Cosson 
NFIP Coordinator 
Arizona Department of \\1ater Resources 
PO Box 36020 
Phoenix, .AZ 85067-W20 

John Schneeman 
Floodplain Management Services 
Flood Control D istrict of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 

Stephen CJe,·eland, Town 1\.fanager 
100 North Apache Road 
Buckeye, .AZ 85326 

Kevin La V alice, GIS 
Public Works D epartment- Maricopa County 
2801 Wes t Durango Street 
Phoenix, AZ 85009 



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 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): 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/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 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): 

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

1:8:1 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 

1. The NFIP map panel(s) affected for all impacted communities is (a re): 

Community No. Community Name State Map No. Panel No. Effective Date 

Example: 480301 City of Katy TX 48473C 0005D 02/08/83 
480287 Harris County TX 48201C 0220G 09/28/90 

040037 Maricopa County AZ 04013C 1590H 9/30/05 

040037 Maricopa County AZ 04013C 2055G 9/30/05 

2. a. Flooding Source: White Tanks FRS No. 3 Outfall Channel 

b. Types of Flooding: 1:8:1 Riverine D Coastal D Shallow Flooding (e.g., Zones AO and AH) 

D Alluvial fan D Lakes D Other (Attach Description) 

3. Project Name/Identifier: White Tanks FRS No. 3 Outfall Channel 

4. FEMA zone designations affected: A, 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 al l that apply) 

1:8:1 Physical Change D Improved Methodology/Data D Regulatory Floodway Revision D Base Map Changes 

D Coastal Analysis 1:8:1 Hydraulic Analysis 1:8:1 Hydrologic Analysis D Corrections 

D Weir-Dam Changes D Levee Certification D Alluvial Fan Analysis D Natural Changes 

1:8:1 New Topographic Data D Other (Attach Description) 

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

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



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

Structures: [8] Channelization D Levee/Fioodwall [8] Bridge/Culvert 

0Dam [8] Fill D Other (Attach Description) 

6. D 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? ~ Yes Fee amount: $5,000 

0 No, Attach Explanation 

Please see the DHS-FEMA W eb 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: Kenneth Rakestraw Company: Flood Control District Maricopa County 

Mailing Address: Daytime Telephone No.: (602) 506-2201 I Fax No.: (602)506-4601 
2801 W. Durango Street 
Phoenix, Az 85009 E-Mail Address: kennethrakestraw@mail.maricopa.gov 

Signature of Requester (required): ~/7V1A _,.::rfj ~ l Date: "'??!~ 2.2, Z 0 I 3 

As the community offidal responsible for floodplain management, I hereby acknowledge that we have received and reviewed this Letter of Map Revision 
(LOMR) or conditional 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 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 Conditiona l 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: Timothy S. Phillips, P.E. 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: tsp@mail.maricopa.gov 

Community Official's Signature (required~ -~~2 - I Date: s\z 7_\ \3 

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: Gary Wesch , P.E. License No.: 20499 Expiration Date: 12/31/2013 

Company Name: Flood Control District Maricopa County Telephone No. : (602) 506-4592 Fax No.: (602) 506-4601 

Signature: ~~ j/1 at/- Date: f/zz./t1 / E-Mail Address: garywesch@mail.maricopa.gov 

v 

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



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

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

0 Dam ~Fill 0 Other (Attach Description) 

6. 0 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? ~Yes Fee amount: $5,000 

0 No, Attach Explanation 

Please see the DHS-FEMA Web site at http://www.fema .gov/plan/preventlfhm/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: Kenneth Rakestraw Company: Flood Control District Maricopa County 

Mailing Address : Daytime Telephone No.: 602-506-2201 I Fax No.: (602)506-4601 
2801 W Durango Street 
Phoenix, Az 85009 E-Mail Address: kennethrakestraw@mail.maricopa.gov 

Signature of Requester (required): ~~'--' ~~~ I Date: ;1l!&?Jt zz/zo13 

As the community official responsible for floodplain management, I hereby acknowledge that we have received and reviewed this Letter of Map Revision 
(LOMR) or conditional 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 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 of the Conditiona l LOMR application. For 
LOMR requests, I acknow ledge that compliance with Sections 9 and 10 of t he ESA has been ach ieved independently of FEMA's process. For actions 
authorized, funded, or being carried out by Federal or State agencies, document ation 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 Officia l's Name and Title: Stephen Cleveland , Town Manager _l Community Name: Town of Buckeye 

Mailing Address: Daytime Telephone No.: (623) 349-6000 I Fax No.: 
1 00 North Apache Road 

Buckeye, Az 85326 
J 

E-Mail Address : scleveland@buckeyeaz.gov 
. -1 "' ...., /"\. 

Community Official's Signature (require~~ t2. -Cfe~d~ J) I Date: tj/1/13 / ,~ 

"""' 
CERTIFICATION BY REGISTERED PRO'fESSIONAL ENGINEER AN D/OR LAND ~URVEYOR 

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 NFI P 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: Gary Wesch , P.E. License No.: 20499 Expiration Date: 12/31 /2013 
-- --- - - -

Company Name: Flood Control District Maricopa County Telephone No.: (602) 506-4592 Fax No.: (602) 506-4601 
- -

Signature: ~~It!~~ Date: :i/tz/t!. I E-Mail Address : garywesch@mail.maricopa.gov 

( 

FEMA Form 086-0-27, (2/201 1) Previously FEMA Form 81-89 MT-2 Form 1 Page 2 of 3 
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White Tanks FRS No.3 Outfall Channel
Conditional Letter of Map Revision (CLOMR)

Existing Condition Floodplain Work Maps
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&
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Floodplain Work Maps
PCN 470.04.32

FCD 009C012

By Hoskin-Ryan Consult. for FCD - 9 Sheets
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Technical Data Notebook

• 1 Introduction

Hoskin· Ryan Consultants, Inc. (HRC) is under contract with the Flood Control District of

Maricopa County (District) to prepare a Conditional Letter of Map Revision (CLOMR) submittal

package for the White Tanks FRS NO.3 Outfall Channel Project (Outfall Channen (Figure 1). Final

Design plans for the Outfall Channel are complete and construction is anticipated to commence in May

2011 (Ref. 7). Construction is underway for the rehabilitation of the Flood Retarding Structure (FRS)

#3 (Phase II). A new gated Principal Spillway that outlets adjacent to the Beardsley Canal, was

constructed as part of FRS #3 Rehabilitation Phase I.

The project provides a complete Outfall Channel along the Jackrabbit Trail corridor, to convey

the Principal Spillway flows from FRS#3 to FRS#4. The Outfall Channel extends south from the

Principal Spillway of FRS#3 to the existing FRS#4 inlet channel north of McDowell Road. Portions of

• the project lie within either the Town of Buckeye or unincorporated Maricopa County.

The Outfall Channel will replace the majority of the existing Jackrabbit Trail Wash with the

exception of approximately 3,600 feet located from 200 feet north of Sells Road to Medlock Drive,

west of Jackrabbit Trail. This section of the existing Jackrabbit Trail Wash is referred as the Remnant

Channel. The only improvement within the Remnant Channel is the construction of a sediment basin.

This CLOMR request encompasses the existing FEMA-designated Flood Zone "A" and "AE"

from 1000 feet north of FRS #4 to approximately Medlock Drive (Figure 2). The majority of this

existing floodplain is shown to be contained within the FRS#4 Inlet Channel and the proposed FRS#3

Outfall Channel with the exception of the Remnant Channel alignment. The floodplain currently

impacts some property owners within the area. The Outfall Channel is designed on the west side of

the roadway from approximately Palm Lane to Minnezona Avenue and from the Missouri Avenue

Alignment to the Bethany Home Road Alignment. Between Minnezona Avenue and the Missouri• Hoskin-Ryan Consultants, Inc. White Tanks FRS NO.3 Outfall Channel CLOMR
HRC 09-077-01
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• Avenue Alignment the Outfall Channel is designed on the east side of the roadway.

The existing FRS#4 Inlet Channel includes a concrete section beginning at FRS#4, south of

the 1-10 Freeway (1-10), to north of McDowell Road. Currently, this concrete lined channel contains

the FEMA designated Flood Zone "A" (Figure 2). North of the existing concrete-lined channel, the

existing Jackrabbit Wash, parallel to Jackrabbit Trail, consists of an unlined ditch of varying

dimensions and capacities. Between Missouri Avenue and the Bethany Home Road alignment, natural

drainage patterns continue across the Jackrabbit Trail alignment from west to east. From the Bethany

Home Road alignment north to FRS#3, the predominant land slope is east towards the Beardsley

Canal.

The purpose of this CLOMR request is to revise the Zone "AE" floodplain to reflect the results

of updated hydrology and the construction of the Outfall Channel. In addition, the Zone "A" floodplain

• for the existing FRS#4 Inlet Channel is revised to Zone "AE".

1.1 Authority for Study

The District contract number is FCD 2009C012, with official Notice to Proceed Date of

October 22, 2009. The District Project Manager is Gary Wesch, P.E. The Hoskin· Ryan

Consultants job number is HRC 09-077-01, Task 11.0.

1.2 location of Study

The FRS 3 Outfall Channel addressed by this CLOMR request is located in west-central

Maricopa County. It extends from just south of the 1-10 Freeway to the Principal Spillway of

FRS#3 located north of Bethany Home Road on the west side of Beardsley Canal. The Outfall

Channel alignment lies within Sections 16, 17, 20, 21, 29, and 32, Township 2 North, Range 2

•
West, of the Gila and Salt River Meridian (Figure 1).

Hoskin-Ryan Consultants, Inc.
2
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1.3 Methodology Summary

The current effective Zone "A" and "AE" Floodplains along the FRS#4 Inlet Channel

and the FRS#3 Outfall Channel alignment are delineated from the White Tanks / Agua Fria Area

Drainage Master Study (White Tanks / Agua Fria ADMS) completed in October, 1992 (Ref. 9).

This floodplain is based on existing hydrologic conditions at the time it was prepared. An

excerpt related to the floodplain delineation from the White Tanks / Agua Fria ADMS is provided

in Appendix A.

The hydrologic analysis for existing conditions with the Outfall Channel in place was

updated by HDR in September of 2009 in the Loop 303/ White Tanks Area Drainage Master

Plan Update Area hydrologic Analysis (ADMPU AHA) (Ref. 11). Revisions have been made to

this model as part of the current Outfall Channel design project. Changes include:

adjustments to the rainfall depth, area reduction, channel routing and removing retention from

within the Pasqualetti Mountain Ranch Subdivision. A summary of the resulting 1OO-year peak

flow rates is included in Table 1 (Page 12) and the output from the HEC-1 model is included in

Appendix D.

This study includes updated and more accurate one foot contour interval topography.

In addition, this study includes a detailed HEC-RAS model based upon revised hydrology,

cross-section geometry and culverts using the Outfall Channel Design Plans (Ref. 7). The

updated HEC-1 and HEC-RAS model outputs are provided in the appendices, and electronic

copies of HEC-1 and HEC-RAS models are provided on the data CD. The resulting 100-year

floodplain delineation is plotted and shown on Figures 3A to 3D - Annotated FIRM, and the

CLOMR Submittal 1OO-Year Floodplain sheets 1 through 10.

• Hoskin-Ryan Consultants, Inc.
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2 ADWR/FEMA Forms

2.1 Study Documentation Abstract for FEMA Submittals

2.1: Study Documentation Abstract I Initial I IRestudy I I CLOMR I XI LOMR I IOther Ifor FEMA Submittals Study
2.1.1 Date Study Accepted
2.1.2 Study Contractor Hoskin-Ryan Consultants, Inc.

Contact(s) Paul Hoskin P.E.; Doug Both C.F.M.; Peng Zhang P.E.; Nick Zavala E.I.T.
Address 6245 N. 24th Pkwy, Ste. 100

Phoenix, AZ 85016
Phone (602) 252-8384
Internal Ref. No. HRC 09-077-01; FCD 2009 C012
Subcontractors wi Phone

2.1.3 FEMA Technical Review FEMA National Service Provider
Contractor
Contact(s)
Address 3601 Eisenhower Ave

Alexandria, VA 22304-6425
Phone
Internal Ref. No.

2.1.4 FEMA Regional Reviewer
Phone

2.1.5 State Technical Reviewer
Phone

2.1.6 Local Technical Reviewer Flood Control District of Maricopa County
2801 WDurango Street
Phoenix, AZ 85009

Phone (602)506-1501
Internal Ref. No. 2009C012

2.1.7 Reach Description White Tanks FRS No. 3 Outfall Channel Floodplain, between Bethany Home
Road and the 1-10 Freeway
FIRM 04013C1590H, FIRM 04013C2055G,

2.1.8 USGS Quad Sheet(s) with Waddell, Arizona; 1957; Photo inspected 1975
original photo date & latest Perryville, Arizona; 1957; Photo revised 1982
photo revision date

2.1.9 Unique Conditions and
Problems

2.1.10 Coordination of Discharges Peak flows are from the updated HEC-1 model in Appendix D.
(Agency, Date, Comments)

•
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2.2 FEMA Forms

FEMA MT-2 FORMS ATTACHMENT (WHITE TANKS FRS NO.3 OUTFALL CHANNEL)

Form 1, Section C- Review Fee

The fee will be paid upon request.

Form 2, Sections D, Item 1 - NFIP Section 65.12 Compliance:

The conditions of NFIP Regulation 44CFR Ch. 1, Section 65.12 include:

(1) An evaluation of alternatives, which would not result in a BFE increase above that

permitted demonstrating why these alternatives are not feasible;

(2) Documentation of individual legal notice to all affected property owners within and

outside of the community, explaining the impact of the proposed action on their

property;

(3) Concurrence of the Chief Executive Officer (CEO) and any other communities

affected by the proposed actions; and

(4) Certification that no structures are located in areas that would be impacted by the

increased base flood elevation.

To comply with these conditions,

(1) An evaluation of alternatives to convey discharge from FRS#3 to FRS#4 had been

studied and documented in the White Tanks FRS No. 3 Outfall Channel 30%

Design Report (Ref. 4) and the most feasible alternative was selected. The

proposed project will contain 1DO-year flow within the channel and no negative

•
impact will be posed to the community.

Hoskin-Ryan Consultants, Inc.
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(2) The typical notice and a list of affected properties have been provided in Appendix

8.4.

(3) See the signatures of community official on Form 1.

(4) The hydraulic models have proved that flows will be contained within the channel.

No structures will be impacted by this project.

Form 2, Sections D, Itlem 4- Endangered Species Act Compliance:

The Project's Glean Water Act Section 404 Permit Application included in Appendix A.2.3

indicates that no threatened species are identified on the site. Also included in Appendix 8.4

are:

• USAGE Nationwide Permit Verification

• Email Stating that FEMA will accept Permit Verification letter as evidence of

Endangered Species Act compliance.

Form 3, Sections Band C, Item 4 - Sediment Transport Considerations:

Velocities are generally 3 fps or lower. The channel will be maintained by Flood Control

District of Maricopa County on a regular basis in accordance with the Operations and

Maintenance Manual (Ref. 8). Therefore, sediment will not impact the hydraulic capacity of

the project.

• Hoskin-Ryan Consultants, Inc.
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FEMA MT-2 FORMS ATTACHMENT (REMNANT CHANNEl)

Form 2, Sections D, Item 1- NFIP Section 65.12 Compliance:

The conditions of NFIP Regulation 44CFR Ch. 1, Section 65.12 include:

(1) An evaluation of alternatives, which would not result in a BFE increase above that

permitted demonstrating why these alternatives are not feasible;

(2) Documentation of individual legal notice to all affected property owners within and

outside of the community, explaining the impact of the proposed action on their

property;

(3) Concurrence of the Chief Executive Officer (CEO) and any other communities

affected by the proposed actions; and

(4) Certification that no structures are located in areas that would be impacted by the

increased base flood elevation.

To comply with these conditions,

(1) The proposed channel helps reduce the upstream discharge from north of Medlock

Drive and diverts the flow at Meadowbrook Avenue, posing no negative impact on

the conveyance of the remnant channel. Therefore, the rise of water surface

elevation along the remnant channel is not caused by the proposed channel, but by

the updated hydrology and topographic mapping. No alternative analysis is

necessary.

(2) The list of affected properties, a sample letter and documentation of the individual

(3) See the signatures of community official on Form 1.

legal notice have been provided in Appendix 8.4.

• Hoskin-Ryan Consultants, Inc.
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(4) The hydraulic models have proved that flows will be contained within the remnant

channel. No structure will be impacted by this project.

• Hoskin-Ryan Consultants, Inc.
8

White Tanks FRS NO.3 Outfall Channel CLOMR
HRC 09-077-01



U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY

OVERVIEW & CONCURRENCE FORM
a.M.B No. 1660-0016
Expires: 12131/20]0

• PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 1 hour 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 a valid OMS control number appears in the upper right corner of this form. Send comments regarding
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, U.S. Department of
Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (l660-0016).
Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed
surve to the above address.

A. REQUESTED RESPONSE FROM DHS-FEMA

This request is for a (check one):

~ 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

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

Community No. Community Name State Map No. Panel No. Effective Date
Ex: 480301 City of Katy TX 480301 00050 02108/83

480287 Harris County TX 48201C 0220G 09/28/90
040037 MARICOPA COUNTY f:\Z. 04013C 1590H 09/30/05

137 MARICOPA COUNTY f:\Z. 04013C 2055G 09/30/05

a. Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

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

D Alluvial fan D Lakes o Other (Attach Description)

3. Project Name/Identifier: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

4. FEMA zone designations affected: A, AE (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C. 0, X)

5. Basis for Request and Type of Revision:

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

~ Physical Change D Improved MethodologylData D Regulatory Floodway Revision D Base Map Changes

D Coastal Analysis o Hydraulic Analysis [gI Hydrologic Analysis o Corrections

D Weir-Dam Changes D Levee Certification o Alluvial Fan Analysis D Natural Changes

~ New Topographic Data D Other (Attach Description)

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

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

Structures: ~ Channelization D Levee/Floodwali ~ BridgelCulvert

DDam ~Fill D Other (Attach Description)

•

•
DHS- FEMA Form 81-a9,DEC 07 Overview & Concurrence Form MT-2 Form 1 Page 1 of 2



U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY

OVERVIEW & CONCURRENCE FORM
O.L'I'J.B No. 1660-0016
Expires: 12/3112010

• PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the lime 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 a valid OMB control number appears in the upper right corner of this form. Send comments regarding
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, U.S. Department of
Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwor1< 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.

A. REQUESTED RESPONSE FROM DHS-FEMA

. This request is for a (check one):

[2] CLOMR:

o LOMR:

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).

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

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

Community No. Community Name State Map No. Panel No. Effective Dale
Ex: 480301 City of Katy TX 480301 00050 02/08/83

480287 Harris County IX 48201C 0220G 09/28/90
040039 TOWN OF BUCKEYE AZ. 04013C 1590H 09/30105

)39 TOWN OF BUCKEYE AZ. 04013C 2055G 09/30105

a. Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

b. Types of Flooding: [2] Riverine o Coastal o Shallow Flooding (e.g., Zones AO and AH)

o Alluvial fan o Lakes o Other (Attach Description)

3. Project Name/Identifier: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

4. FEMA zone designations affected: A, AE (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, 8, C, 0, X)

5. Basis for Request and Type of Revision:

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

j;g] Physical Change o Improved MethodologylData o Regulatory Fioodway Revision o Base Map Changes

o Coastal Analysis j;g] Hydraulic Analysis j;g] Hydrologic Analysis o Corrections

o Weir-Dam Changes o Levee Certification o Alluvial Fan Analysis o Natural Changes

[2] New Topographic Data o Other (Attach Description)

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

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

Structures: [2] Channelization o Levee/Floodwall j;g] Bridge/Culvert

o Dam [8J Fill o Other (Attach Description)

DHS- FEMA Form 81-89,DEC 07 Overview & Concurrence Form MT-2 Form 1 Page 1 of 2



C. REVIEW FEE

Has the review fee for the appropriate request category been included? [gI Yes Fee amount: $4,400

o No, Attach Explanation

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: GARY WESCH, P.E. Company: FLOOD CONTROL DISTRICT, MARICOPA COUNTY

Mailing Address:
2801 W. DURANGO STREET
PHOENIX, AZ. 85009

Daytime Telephone No.: (602) 506-4592 I Fax No.: (602)506-4601

E-Mail Address: garywesch@mail.maricopa.gov

Signature of Requester (required): ~- /" !/I.It/~ I Date: ~/~//20'/
As the community official responsible for floJc(plain management, I hereby acknowledge that we have received and reviewed this Letter of Map
Revision (LOMR) or conditional 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 floodplain management requirements, including the requirement that no fill be 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. 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: TIMOTHY S. PHILLIPS, P.E. I Community Name: MARICOPA COUNTY

Mailing Address:

2801 W. DURANGO STREET

HOENIX, AZ. 85009

Community Official's Signature (required):~ _ '::::> \~

Daytime Telephone No.: (602) 506-1501 I Fax No.: (602) 506-4601

E-Mail Address: tsp@mail.maricopa.gov

I Date: 'i-\ 'S'I 'I
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 data. All documents submitted in support of this request are
correct to the best of my knowledge. All analyses have been performed correctly and in accordance with sound engineering practices. All project
works are designed in accordance with sound engineering practices to provide protection from the 1% annual chance flood. If "as-built" conditions
data/plan provided, then the structure(s) has been built according to the plans being certified, is in place, and is fully functioning. 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: PAUL W.R. HOSKIN, P.E License No.: AZ. 19690 Expiration Date: 2/31/2012

Company Name: HOSKIN RYAN CONSULTAN~~~

/~Signature:

Telephone No.: (602) 252-8384 Fax No.: (602) 252-8385

Date: ~ \1 l"
Ensure the forms that are appropriate":2ourrev:i ron'"1'eq~are included in your submittal.

Form Name and (Number) ~uired~

[gI Riverine Hydrology and Hydraulics F m (Form 2) New or revised discharges or water-surface elevations

[gI Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts,
addition/revision of leveelfloodwall, addition/revision of dam

Seal (Optional)

New or revised coastal elevations

Addition/revision of coastal structure

Flood control measures on alluvial fans

o Coastal Analysis Form (Form 4)

D Coastal Structures Form (Form 5)

o Alluvial Fan Flooding Form (Form 6)~....._-----------------------------_....
DHS- FEMA Form 81-89,DEC 07 Overview & Concurrence Form MT-2 Form 1 Page 2 of 2



•
C. REVIEW FEE

Has the review fee for the appropriate request category been included? ~ Yes Fee amount: $4.400

•

•

o No, Attach Explanation

Please see the DHS-FEMA Web site at htlp:llwww.fema.gov/planiprevenUfhmlfrrn 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: GARY WESCH, P.E. Company: FLOOD CONTROL DISTRICT. MARICOPA COUNTY

Mailing Address: Daytime Telephone No.. (602) 506-4592 IFax No. (602)506-4601

2801 W. DURANGO STREET
PHOENIX, AZ. 85009 E-Mail Address: garywesch@mail.maricopa.gov

Signature of Requester (reqUired):qrA 7r /()'IV~ IDate: ~I//I

As the community official responsible fo~tiflain management, I hereby acknowledge that we have received and reviewed this Letter of Map

Revision (LOMR) or conditional LOMR re sl. Based upon the community's review, we find the completed or proposed project meets or is designed

to meet all of the community floodplain management requirements, including the requirement that no fill be 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. 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: STEPHEN CLEVElAND, TOWN MANAGER ICommunity Name: TOWN OF BUCKEYE

Mailing Address: Daytime Telephone No. (623)349-00oo IFax No.'

100 NORTH APACHE ROAD

BUCKEYE, AZ. 85326
E-Mail Address: scleveland@buckeyeaz.gov

Community Official's Signature (reqUireM..,fz;-...,i... /1£1 .!J~ \..) IDate: 3(3J (J l

CERTIFICATION BY REGISTERED~ROFESSIONALENGINEER 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 data. All documents submitted in support of this request are

correct to the best of my knOWledge. All analyses have been performed correctly and in accordance with sound engineering practices. All project

works are designed in accordance with sound engineering practices to provide protection from the 1% annual chance flood. It "as-bullf' conditions

data/plan provided, then the structure(s) has been built according to the plans being certified, is in place, and Is fully functioning. 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: PAUL W.R. HOSKIN, P.E License No. AZ. 19690 Expiration Date: 2131/2012

Company Name: HOSKI~RJ\N~ULTANTS, INC Telephone No. (602) 252-a384 Fax No.: (602) 252-8385

Signature: ~",P
Date: ~~rl'

Ensure the formsthf3:~'<ry, evlslon request are Included in your submittal.

Form Name and (Numbe Required It ...

I8J Riverine HYdroloiand Hydraulics Form (Form 2) New or revised discharges or water-surface elevations

~ Riverine Structures Form (Form 3) Channel is modifl8d, addition/revision of bridge/culverts,

addition/revision of leveelfloodwall, addition/revision of dam

o Coastal Analysis Form (Form 4) New or revised coastal elevations

o Coastal Structures Form (Form 5) Addition/revision of coastal structure Seal (Optional)

o Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans

DHS- FEMA Form 81-89,DEC 07 Overview & Concurrence Form MT-2 Form 1 Page 2 of 2



U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPERWORK REDUCTION ACT

a.M.B No. /660-00/6
Expires: /2/3J/2010

Public reporting burden for this form is estimated to average 3.25 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 a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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.

Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section B)

o Alternative methodology

o No existing analysis

C8l Proposed Conditions (CLOMR)

o Improved data

C8l Changed physical condition of watershed

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

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

C8l Precipitation/Runoff Model HEC-1o Other (please attach description)
o Statistical Analysis of Gage Recordso Regional Regression Equations•

Location

1-10 FREEWAY ON-RAMP

INDIAN SCHOOL ROAD

CAMELBACK ROAD

Drainage Area (Sq. Mi.)

19.29

2.19

0.84

1,186

726

221

Effective/FIS (cfs)

1,073

851

507

Revised (cfs)

Please enclose all 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 Hydrology

Was sediment transport considered? ~ Yes 0 No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Description Cross Section

OUTLET TO WHITE TANKS FRS RS 1000
NO.4

Water-Surface Elevations (fl.)

Effective Proposed/Revised

1046.50 (NAVD88) 1048.60 (NAVD88)

•
Upstream Limit

2. Hydraulic Method/Model Used

HEC-RAS

BETHANY HOME ROAD RS 26495 N/A 1186.88 (NAVD88)
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• 3. Pre-Submittal Review of Hydraulic 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. These review programs may help verify that the hydraulic estimates and assumptions in the model data are in accordance with
NFIP requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS
identify areas of potential error or concem. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be
downloaded from http://www.fema.gov/plan/prevenl/fhm/frm soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with
CHECK-2 and CHECK-RAS. Review of your submittal and resolution of valid modeling discrepancies may result in reduced review time.

195W.prj Plan Name: 195W.p01 File Name: N/A Plan Name: N/A NGVD
N/A Plan Name: File Name: N/A Plan Name:
Jackrabbit Existingl..:onditions.prj Plan Name: Jackrabbit Existingl..:onditions.pOl
CLOMRSub.prj Plan Name: CLOMRSub.p01 File Name: N/A Plan Name:

4. Models Submitted

Duplicate Effective Model'
Corrected Effective Model'
EXisting or Pre-Project Conditions Model
Revised or Post-Project Conditions Model

N/A NAVD88
Other - (attach description)

File Name:
File Name:
File Name:
File Name:

File Name:

Natural Run

Plan Name: File Name:

Floodway Run

Plan Name:

• For details, refer to the corresponding section of the instructions.

IZI Digital Models Submitted? (ReqUired)

C. MAPPING REQUIREMENTS

A certified topographic 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; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

IZI Digital Mapping (GIS/CADD) Data Submitted

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, 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%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

•
IZI Annotated FIRM and/or FBFM (Required)

~----------------_...D. COMMON REGULATORY REQUIREMENTS·

1. For LOMRICLOMR requests, do Base Flood Elevations (BFEs) increase? ~ Yes 0 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 regulatory floodway and would result in increases above 0.00 foot.
The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot.

b. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? 0 Yes 0 No

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner
notification can be found in the MT-2 Form 2 Instructions.

2. Does the request involve the placement or proposed placement of fill? ~ Yes 0 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? DYes 0 No

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP 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 added. Elements and examples of regulatory f100dway revision notification
can be found in the MT-2 Form 2 Instructions.)

For actions authorized, funded, or being carried out by Federal or State agencies, please submit documentation from the agency showing its
compliance with Section 7(a)(2) of the ESA.

If Yes, please submit documentation to the community to show that you have complied with Sections 9 and 10 of the Endangered Species Act
(ESA). Section 9 of the ESA prohibits anyone from "taking" or harming an endangered species. If an action might harm an endangered
species, a pemnit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the ESA.

•
4. For LOMRICLOMR requests, does this request have the potential to impact an endangered species?

• Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65.

DYes [gJ No
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 1660-0016

RIVERINE STRUCTURES FORM Expires: 1213112010

PAPERWORK REDUCTION ACT
Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed da.ta, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMS control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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.

•
Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL
Note: Fill out one form for each flooding source studied

A. GENERAL

Complete the appropriate section(s) for each Structure listed below:

Channelization complete Section B
Bridge/Culvert complete Section C
Dam/Basin complete Section D
Levee/Floodwall complete Section E
Sediment Transport complete Section F (if required)

Description Of Structure

Location of Structure: ALONG THE JACKRABBIT TRAIL, BETWEEN MCDOWELL ROAD AND THE WHITE TANKS FRS NO.3

1. Name of Structure: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

Downstream Limit/Cross Section: WHITE TANKS FRS NO. 4/ RS 1000•
Type (check one): r8J Channelization D Bridge/Culvert D Levee/Floodwall D Dam/Basin

Upstream Limit/Cross Section: WHITE TANKS FRS NO. 3/ RS 31266

2. Name of Structure: (1) 16' X 7' CSC AT RS 6661.6

Type (check one): D Channelization r8J Bridge/Culvert D Levee/Floodwall D Dam/Basin

Location of Structure: PALM LANE AT RS 6661.6

Downstream LimitlCross Section: RS 6570

Upstream LimitlCross Section: RS 6663

3. Name of Structure: (1) 16' X 7' CSC AT RS 7958.2

Type (check one) D Channelization r8J Bridge/Culvert D Levee/Floodwall D Dam/Basin

Location of Structure: ENCANTO BOULEVARD AT RS 7958.2

Downstream Limit/Cross Section: RS 7907.3

UJlstream Limit/Cross Section: RS 7960

NOTE: For more structures, attach additional pages as needed.. ---------------
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 1660-0016

RIVERINE STRUCTURES FORM Expires: 12/31/2010

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 7 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 a valid OMS control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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.

•
Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL
Note: Fill out one form for each flooding source studied

A. GENERAL

Complete the appropriate section(s) for each Structure listed below:

Channelization complete Section B
Bridge/Culvert complete Section C
Dam/Basin complete Section D
Levee/Floodwall complete Section E
Sediment Transport complete Section F (if required)

Description Of Structure

Downstream LimitfCross Section: RS 9218

Location of Structure: VIRGINIA AVENUE AT RS 9272

1. Name of Structure: (1) 16' X 7' CSC AT RS 9272

•
Type (check one): o Channelization ~ BridgefCulvert o Levee/Floodwall o DamfBasin

Upstream Limit/Cross Section: RS 9273

2. Name of Structure: (1) 16' X 7' CSC AT RS 10598

Type (check one): o Channelization ~ BridgefCulvert o LeveefFloodwall o Dam/Basin

Location of Structure: THOMAS ROAD AT RS 10598

Downstream LimitfCross Section: RS 10535

Upstream Limit/Cross Section: RS 10599

3. Name of Structure: (3) 12' X 6' C8C AT RS 13233.5

Type (check one) o Channelization ~ Bridge/Culvert o LeveefFloodwall o DamfBasin

Location of Structure: OSBORD ROAD AT RS 13233.5

Downstream LimitfCross Section: RS 13185

Upstream Limit/Cross Section: RS 13235

NOTE: For more structures, attach additional pages as needed.. -------------------
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 1660-0016

RIVERINE STRUCTURES FORM Expires: 1213112010

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 7 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 a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
U.S, Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction
Project (1660-0016). Submission of the form is required to obtain or retain benefits u der the National Flood Insurance Program, Please do not
send your completed survey to the above address.

•
Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL
Note: Fill out one form for each flooding source studied

A. GENERAL

Complete the appropriate section(s) for each Structure listed below:

Channelization complete Section B
Bridge/Culvert .. ', complete Section C
Dam/Basin complete Section 0
Levee/Floodwall complete Section E
Sediment Transport complete Section F (if required)

Description Of Structure

1. Name of Structure: (3) 12' X 6' esc AT RS 14223.6

Location of Structure: CLARENDON AVENUE AT RS 14223.6

Downstream LimiUCross Section: RS 14175.'
Type (check one): o Channelization !2l Bridge/Culvert o Levee/Floodwall o Dam/Basin

Upstream LimiUCross Section: RS 14225

2. Name of Structure: (1) 16' X 7' CSC AT RS 15918.6

Type (check one): o Channelization !2l Bridge/Culvert o Levee/Floodwall o Dam/Basin

Location of Structure: INDIAN SCHOOL ROAD AT RS 15918.6

Downstream LimiUCross Section: RS 15742

Upstream LimiUCross Section: RS 15919

3. Name of Structure: (1) 16' X 7' CSC AT RS 19260

Type (check one) o Channelization !2l Bridge/Culvert o Levee/Floodwall o Dam/Basin

Location of Structure: JACKRABBIT TRAIL AT RS 19260

Downstream LimiUCross Section: RS 18340

Upstream LimiUCross Section: RS 19267

• NOTE: For more structures, attach additional pages as needed.
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 1660-0016

RIVERINE STRUCTURES FORM Expires: 1213112010

PAPERWORK REDUCTION ACT

. Public reporting burden for this form is estimated to average 7 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 a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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.

•
Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL
Note: Fill out one form for each flooding source studied

A. GENERAL

Complete the appropriate section(s) for each Structure listed below:

Channelization complete Section B
Bridge/Culvert complete Section C
Dam/Basin complete Section 0
Levee/Floodwall complete Section E
Sediment Transport complete Section F (if required)

Description Of Structure

Location of Structure: CAMELBACK ROAD AT RS 21265.8

Downstream Limit/Cross Section: RS 21136

1. Name of Structure: (1) 16' X 7' esc AT RS 21265.8

•
Type (check one): o Channelization [gJ Bridge/Culvert o Levee/Floodwall o Dam/Basin

Upstream Limit/Cross Section: RS 21275

2. Name of Structure: (1) 16' X 7' esc AT RS 22704.4

Type (check one): o Channelization [8] Bridge/Culvert o Levee/Floodwall o Dam/Basin

Location of Structure: COLTER STREET AT RS 22704.4

Downstream Limit/Cross Section: RS 22635

Upstream Limit/Cross Section: RS 22711

3. Name of Structure: (2) 10' X 7' cse AT RS 24052.5

Type (check one) o Channelization [gJ Bridge/Culvert o Levee/Floodwall o Dam/Basin

Location of Structure: JACKRABBIT TRAIL AT RS 24052.5

Downstream Limit/Cross Section: RS 23639

Upstream Limit/Cross Section: RS 24061

• NOTE: For more structures, attach additional pages as needed.
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY D.ME No. 1660-0016

RIVERINE STRUCTURES FORM Expires: 1213112010

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 7 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 a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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.

•
Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL
Note: Fill out one form for each flooding source studied

A. GENERAL

Complete the appropriate section(s) for each Structure listed below:

Channelization complete Section B
Bridge/Culvert complete Section C
Dam/Basin complete Section D
Levee/Floodwall complete Section E
Sediment Transport complete Section F (if required)

Descriotion Of Structure

1. Name of Structure: SEDIMENT BASIN #1

Downstream Limit/Cross Section:

Location of Structure: SHEET #10•
Type (check one): o Channelization 129 Bridge/Culvert o Levee/Floodwall o Dam/Basin

Upstream Limit/Cross Section:

2. Name of Structure: SEDIMENT BASIN #2

Type (check one): o Channelization o Bridge/Culvert o Levee/Floodwall 129 Dam/Basin

Location of Structure: SHEET #10

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

3. Name of Structure: SEDIMENT BASIN #3

Type (check one) o Channelization o Bridge/Culvert o Levee/Floodwall 129 Dam/Basin

Location of Structure: SHEET #8

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

• NOTE: For more structures, attach additional pages as needed.
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY a.M.B No. 1660-0016

RIVERINE STRUCTURES FORM Expires: 1213112010

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 7 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 a valid OMS control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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.

•
Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL
Note: Fill out one form for each flooding source studied

A. GENERAL

Complete the appropriate section(s) for each Structure listed below:

Channelization complete Section S
Bridge/Culvert complete Section C
Dam/Basin complete Section 0
Levee/Floodwall complete Section E
Sediment Transport complete Section F (if required)

Description Of Structure

Downstream Limit/Cross Section:

Location of Structure: SHEET #8

1. Name of Structure: SEDIMENT BASIN #4

•
Type (check one): o Channelization o Bridge/Culvert o Levee/Floodwall I8l Dam/Basin

Upstream Limit/Cross Section:

2. Name of Structure: (2) 48" PIPE

Type (check one): o Channelization o Bridge/Culvert o Levee/Floodwall I8l Dam/Basin

Location of Structure: SHEET #8

Downstream Limit/Cross Section: N/A

Upstream LimitlCross Section: N/A

3. Name of Structure:

Type (check one) o Channelization I8l Bridge/Culvert o Levee/Floodwall o Dam/Basin

Location of Structure:

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

• NOTE: For more structures, attach additional pages as needed.
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY a.M.B No. 1660-0016

RIVERINE STRUCTURES FORM Expires: 1213112010

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 7 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 a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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.

•
Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL
Note: Fill out one form for each flooding source studied

A. GENERAL

Complete the appropriate section(s) for each Structure listed below:

Channelization complete Section 8
Bridge/Culvert complete Section C
Dam/Basin complete Section D
Levee/Floodwall complete Section E
Sediment Transport complete Section F (if required)

Description Of Structure

Location of Structure: 1-10 FREEWAY OFF RAMP AT RS 4271

1. Name of Structure: (5) 10' X 4' CBC AT RS 4271 (EXISTING)

Downstream Limit/Cross Section: RS 4200•
Type (check one): o Channelization ~ Bridge/Culvert o Levee/Floodwall o Dam/Basin

Upstream Limit/Cross Section: RS 4278

2. Name of Structure: (5) 10' X 5' CSC AT RS 4729.5 (EXISTING)

Type (check one): o Channelization ~ Bridge/Culvert o Levee/Floodwall o Dam/Basin

Location of Structure: 1-10 FREEWAY ON RAMP AT RS 4729.5

Downstream Limit/Cross Section: RS 4650

Upstream Limit/Cross Section: RS 4740

3. Name of Structure: (4) 12' X 4.5' CSC AT RS 5342.1 (EXISTING)

Type (check one) o Channelization ~ Bridge/Culvert o Levee/Floodwall o Dam/Basin

Location of Structure: MCDOWELL ROAD AT RS 5342.1

Downstream Limit/Cross Section: RS 5220

Upstream Limit/Cross Section: RS 5400

• NOTE, Fo' mo... struetn,es, attach addltlona' pages as needed..
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B. CHANNELIZATION

Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

•

\lame of Structure: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

1. Accessory Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall)]
o Superelevated sections
~ Debris basin/detention basin [Attach Section D (Dam/Basin)]
o Other (Describe):

2. Drawing Checklist

~ Drop structures
~ Transitions in cross sectional geometry
~ Energy dissipator

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Hydraulic Considerations

The channel was designed to carry 507 TO 931 (cfs) and/or the 1DO-year flood.

The design elevation in the channel is based on (check one):

~ Subcritical flow o Critical flow o Supercritical flow o Energy grade line

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump
is controlled without affecting the stability of the channel.

o Inlet to channel 0 Outlet of channel ~ At Drop Structures 0 At Transitions
o Other locations (specify):

4. Sediment Transport Considerations

Was sediment transport considered? ~ Yes 0 No If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.•----------------

C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

Name of Structure: (1) 16' X 7' CBC AT RS 6661.6

1. This revision reflects (check one):

~ Bridge/culvert not modeled in the FIS
o Modified bridge/culvert previously modeled in the FIS
o Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS
If different than hydraulic analysis for the flooding s'ource, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):

Was sediment transport considered? ~ Yes 0 No If yes, then fill out Section F (Sediment Transport) .
If No, then attach your explanation for why sediment transport was not considered.•

4.

~ Dimensions (height, width, span, radius, length)
~ Shape (culverts only)
~ Material
~ Beveling or Rounding
~ Wing Wall Angle
~ Skew Angle
o Distances Between Cross Sections

Sediment Transport Considerations

~ Erosion Protection
o Low Chord Elevations - Upstream and Downstream
I8l Top of Road Elevations - Upstream and Downstream
I8l Structure Invert Elevations - Upstream and Downstream
I8l Stream Invert Elevations - Upstream and Downstream
o Cross-Section Locations
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B. CHANNELIZATION

Flooding Source:

•

Name of Structure:

I. Accessory Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall)]
o Superelevated sections
o Debris basin/detention basin [Attach Section D (Dam/Basin)]
o Other (Describe):

2. Drawing Checklist

o Drop structures
o Transitions in cross sectional geometry
o Energy dissipator

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

The design elevation in the channel is based on (check one):

o Subcritical flow o Critical flow o Supercritical flow o Energy grade line

•

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump
is controlled without affecting the stability of the channel.

o Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions
o Other locations (specify):

4. Sediment Transport Considerations

Was sediment transport considered? 0 Yes 0 No If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

Name of Structure: (1) 16' X 7' CSC AT RS 7958.2

1. This revision reflects (check one):

~ Bridge/culvert not modeled in the FIS
o Modified bridge/culvert previously modeled in the FIS
o Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and infonmation should include the following
(check the information that has been provided):

4.

~ Dimensions (height, width, span, radius, length)
~ Shape (culverts only)
~ Material
~ Beveling or Rounding
~ Wing Wall Angle
~ Skew Angle
o Distances Between Cross Sections

Sediment Transport Considerations

~ Erosion Protection
o Low Chord Elevations - Upstream and Downstream
I8l Top of Road Elevations - Upstream and Downstream
I8l Structure Invert Elevations - Upstream and Downstream
I8l Stream Invert Elevations - Upstream and Downstream
o Cross-Section Locations

Was sediment transport considered? ~ Yes 0 No If yes, then fill out Section F (Sediment Transport) .

• ,.-_If.N.O.,.th.e.n.a.tt.a.c.h.y.o.u.r.ex.p.l.a.na.t.io.n_fo.r.w.h.y.s.e.d.im_e.nt.tr.a.n.s.p.o.rt.w.a.s.n.o.t.c.0.n.S.id.e.re.d•. ..
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B. CHANNELIZATION

Flooding Source:

•

\lame of Structure:

1. Accessory Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall)]
o Superelevated sections
o Debris basin/detention basin [Attach Section D (Dam/Basin)]
o Other (Describe):

2. Drawino Checklist

o Drop structures
o Transitions in cross sectional geometry
o Energy dissipator

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

The design elevation in the channel is based on (check one):

o Subcritical flow o Critical flow o Supercritical flow o Energy grade line

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump
is controlled without affecting the stability of the channel.

o Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions
o Other locations (specify):

4. Sediment Transport Considerations

Was sediment transport considered? 0 Yes 0 No If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered .•--------------

C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

Name of Structure: (1) 16' X 7' CSC AT RS 9272

1. This revision reflects (check one):

t8l Bridge/culvert not modeled in the FIS
o Modified bridge/culvert previously modeled in the FIS
o Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS
If different than hydraulic analysis for the flooding source, justify Why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):

Was sediment transport considered? t8l Yes D No If yes, then fill out Section F (Sediment Transport) .
If No, then attach your explanation for why sediment transport was not considered.•

4.

t8l Dimensions (height, width, span, radius, length)
t8l Shape (culverts only)
t8l Material
t8l Beveling or Rounding
t8l Wing Wall Angle
t8l Skew Angle
o Distances Between Cross Sections

Sediment Transport Considerations

t8l Erosion Protection
o Low Chord Elevations - Upstream and Downstream
~ Top of Road Elevations - Upstream and Downstream
IE] Structure Invert Elevations - Upstream and Downstream
t8l Stream Invert Elevations - Upstream and Downstream
o Cross-8ection Locations
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B. CHANNELIZAnON

Flooding Source:

• "lame of Structure:

1. Accessory Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall)]
o Superelevated sections
o Debris basin/detention basin [Attach Section D (Dam/Basin)]
o Other (Describe):

2. Drawing Checklist

o Drop structures
o Transitions in cross sectional geometry
o Energy dissipator

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions,

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

The design elevation in the channel is based on (check one):

o Subcritical flow o Critical flow D Supercritical flow o Energy grade line

•

If there is the potential for a hydraulic jump at the following locations, check all thai apply and attach an explanation of how the hydraulic jump
is controlled without affecting the stability of the channel.

o Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions
o Other locations (specify):

Sediment Transport Considerations

Was sediment transport considered? 0 Yes 0 No If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

Name of Structure: (1) 16' X 7' CBC AT RS 10598

1. This revision reflects (check one):

I2l Bridge/culvert not modeled in the FIS
o Modified bridge/culvert previously modeled in the FIS
o Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and infonmation should include the following
(check the infonmation that has been provided):

Was sediment transport considered? I2l Yes 0 No If yes, then fill out Section F (Sediment Transport) .
If No, then attach your explanation for why sediment transport was not considered.•

4.

I2l Dimensions (height, width, span, radius, length)
I2l Shape (culverts only)
I2l Material
I2l Beveling or Rounding
I2l Wing Wall Angle
I2l Skew Angle
o Distances Between Cross Sections

Sediment Transport Considerations

[g] Erosion Protection
o Low Chord Elevations - Upstream and Downstream
[g] Top of Road Elevations - Upstream and Downstream
[g] Structure Invert Elevations - Upstream and Downstream
[g] Stream Invert Elevations - Upstream and Downstream
o Cross-Section Locations
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"Jame of Structure:

Flooding Source:

B. CHANNELIZATION

• 1. Accessory Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall))
o Superelevated sections
o Debris basin/detention basin [Attach Section D (Dam/Basin)}o Other (Describe):

o Drop structures
o Transitions in cross sectional geometry
o Energy dissipator

2. Drawing Checklist

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

The design elevation in the channel is based on (check one):

o Subcritical flow o Critical flow o Supercritical flow o Energy grade line

•

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump
is controlled without affecting the stability of the channel.

o Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions
o Other locations (specify):

4. Sediment Transport Considerations

Was sediment transport considered? 0 Yes 0 No If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

Name of Structure: (3) 12' X 6' CBC AT RS 13233.5

1. This revision reflects (check one):

12J Bridge/culvert not modeled in the FIS
o Modified bridge/culvert previously modeled in the FIS
o Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):

4.

12J Dimensions (height, width, span, radius, length)
12J Shape (culverts only)
12J Material
12J Beveling or Rounding
12J Wing Wall Angle
12J Skew Angle
o Distances Between Cross Sections

Sediment Transport Considerations

12J Erosion Protection
o Low Chord Elevations - Upstream and Downstream
rgj Top of Road Elevations - Upstream and Downstream
rgj Structure Invert Elevations - Upstream and Downstream
12J Stream Invert Elevations - Upstream and Downstream
o Cross-Section Locations

•

Was sediment transport considered? 12J Yes 0 No If yes, then fill out Section F (Sediment Transport) .
If No, then attach your explanation for why sediment transport was not considered.

.-..--------------__---1
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B. CHANNELIZATION

Flooding Source:

• \lame of Structure:

1. Accessory Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall))
o Superelevated sections
o Debris basin/detention basin [Attach Section D (Dam/Basin))
o Other (Describe):

2. Drawing Checklist

o Drop structures
o Transitions in cross sectional geometry
o Energy dissipator

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

The design elevation in the channel is based on (check one):

o Subcritical flow o Critical flow o Supercritical flow o Energy grade line

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump
is controlled without affecting the stability of the channel.

o Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions
o Other locations (specify):

4. Sediment Transport Considerations

Was sediment transport considered? 0 Yes 0 No If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.. --------------

C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

Name of Structure: (3) 12' X 6' CBC AT RS 14223.6

1. This revision reflects (check one):

[g] Bridge/culvert not modeled in the FIS
o Modified bridge/culvert previously modeled in the FIS
o Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and infonmation should include the following
(check the information that has been provided):

4.

[g] Dimensions (height, width, span, radius, length)
[g] Shape (culverts only)
[g] Material
[g] Beveling or Rounding
[g] Wing Wall Angle
[g] Skew Angle
o Distances Between Cross Sections

Sediment Transport Considerations

[g] Erosion Protection
o Low Chord Elevations - Upstream and Downstream
~ Top of Road Elevations - Upstream and Downstream
~ Structure Invert Elevations - Upstream and Downstream
[g] Stream Invert Elevations - Upstream and Downstream
o Cross-Section Locations

•

Was sediment transport considered? [g] Yes 0 No If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

--------------
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B. CHANNELIZATION

Flooding Source:

• "lame of Structure:

1. Accessory Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall)]
o Superelevated sections
o Debris basin/detention basin [Attach Section D (Dam/Basin)]
o Other (Describe):

2. Drawing Checklist

o Drop structures.
o Transitions in cross sectional geometry
o Energy dissipator

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

The design elevation in the channel is based on (check one):

o Subcritical flow o Critical flow o Supercritical flow o Energy grade line

4.

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump
is controlled without affecting the stability of the channel.

o Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions
o Other locations (specify):

Sediment Transport Considerations

Was sediment transport considered? 0 Yes 0 No If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.. ---------------

C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

Name of Structure: (1) 16' X 7' CBC AT RS 15918.6

1. This revision reflects (check one):

~ Bridge/culvert not modeled in the FIS
o Modified bridge/culvert previously modeled in the FIS
o Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):

4.

~ Dimensions (height, width, span, radius, length)
~ Shape (culverts only)
~ Material
~ Beveling or Rounding
~ Wing Wall Angle
~ Skew Angle
o Distances Between Cross Sections

Sediment Transport Considerations

~ Erosion Protection
o Low Chord Elevations - Upstream and Downstream
r8l Top of Road Elevations - Upstream and Downstream
r8l Structure Invert Elevations - Upstream and Downstream
~ Stream Invert Elevations - Upstream and Downstream
o Cross-Section Locations

•

Was sediment transport considered? ~ Yes 0 No If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

--------------------1
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B. CHANNELIZATION

Flooding Source:

• '\lame of Structure:

1. Accessorv Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall)]
o Superelevated sections
o Debris basin/detention basin [Attach Section D (Dam/Basin)]
LJ Other (Describe):

2. Drawing Checklist

o Drop structures
o Transitions in cross sectional geometry
o Energy dissipator

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Hydraulic Considerations

The channel was designed to carry (efs) and/or the -year flood.

The design elevation in the channel is based on (check one):

o Subcritical flow o Critical flow o Supercritical flow o Energy grade line

•
4.

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump
is controlled without affecting the stability of the channel.

o Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions
o Other locations (specify):

Sediment Transport Considerations

Was sediment transport considered? 0 Yes 0 No If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

Name of Structure: (1) 16' X 7' CBC AT RS 19260

1. This revision reflects (check one):

~ Bridge/culvert not modeled in the FIS
o Modified bridge/culvert previously modeled in the FIS
o Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):

Was sediment transport considered? ~ Yes 0 No If yes, then fill out Section F (Sediment Transport).
If No, .then attach your explanation for why sediment transport was not considered.•

4.

~ Dimensions (height, width, span, radius, length)
I8J Shape (culverts only)
~ Material
~ Beveling or Rounding
I8J Wing Wall Angle
~ Skew Angle
o Distances Between Cross Sections

Sediment Transport Considerations

o Erosion Protection
o Low Chord Elevations - Upstream and Downstream
o Top of Road Elevations - Upstream and Downstream
o Structure Invert Elevations - Upstream and Downstream
[g] Stream Invert Elevations - Upstream and Downstream
o Cross-Section Locations
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B. CHANNELIZATION

IFlooding Source:

• Name of Structure:

1. Accessory Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall))
o Superelevated sections
o Debris basin/detention basin [Attach Section D (Dam/Basin)]
o Other (Describe):

o Drop structures
o Transitions in cross sectional geometry
o Energy dissipator

2. Drawing Checklist

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

The design elevation in the channel is based on (check one):

o Subcritical flow o Critical flow o Supercritical flow o Energy grade line

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump
is controlled without affecting the stability of the channel.

o Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions
o Other locations (specify):

•
4. Sediment Transport Considerations

Was sediment transport considered? 0 Yes 0 No If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

Name of Structure: (1) 16' X 7' CSC AT RS 21265.8

1. This revision reflects (check one):

(gJ Bridge/culvert not modeled in the FIS
o Modified bridge/culvert previously modeled in the FIS
o Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):

(gJ Erosion Protection
o Low Chord Elevations - Upstream and Downstream
(gJ Top of Road Elevations - Upstream and Downstream
f8l Structure Invert Elevations - Upstream and Downstream
(gJ Stream Invert Elevations - Upstream and Downstream
o Cross-Section Locations

(gJ Dimensions (height, width, span, radius, length)
[8] Shape (culverts only)
(gJ Material
f8l Beveling or Rounding
(gJ Wing Wall Angle
f8l Skew Angle
o Distances Between Cross Sections

Sediment Transport Considerations

Was sediment transport considered? (gJ Yes 0 No If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

4.

•------------------------ .....1

DHS - FEMA Form 81-89B, DEC 07 Riverine Structures Form MT-2 Form 3 Page 2 of 10



B. CHANNELIZATION

Flooding Source:

•

Name of Structure:

1 • Accessory Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall)]
o Superelevated sections
o Debris basin/detention basin [Attach Section D (Dam/Basin)]
o Other (Describe):

2. Drawino Checklist

o Drop structures
o Transitions in cross sectional geometry
o Energy dissipator

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

The design elevation in the channel is based on (check one):

o Subcritical flow o Critical flow o Supercritical flow o Energy grade line

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump
is controlled without affecting the stability of the channel.

o Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions
o Other locations (specify):

4. Sediment Transport Considerations

•
Was sediment transport considered? 0 Yes 0 No If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered .

C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

Name of Structure: (1) 16' X 7' CBC AT RS 22704.4

1. This revision reflects (check one):

[g] Bridge/culvert not modeled in the FIS
o Modified bridge/culvert previously modeled in the FIS
o Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and infonnnation should include the following
(check the information that has been provided):

4.

[g] Dimensions (height, width, span, radius, length)
[g] Shape (culverts only)
[g] Material
[g] Beveling or Rounding
[g] Wing Wall Angle
[g] Skew Angle
o Distances Between Cross Sections

Sediment Transport Considerations

[g] Erosion Protection
o Low Chord Elevations - Upstream and Downstream
[8;J Top of Road Elevations - Upstream and Downstream
[8;J Structure Invert Elevations - Upstream and Downstream
[8;J Stream Invert Elevations - Upstream and Downstream
o Cross-Section Locations

Was sediment transport considered? [g] Yes 0 No If yes, then fill out Section F (Sediment Transport).

•

If No, then attach your explanation for why sediment transport was not considered.________________--'1
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B. CHANNELIZATION

Flooding Source:

• "Jame of Structure:

1. Accessory Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall)]
o Superelevated sections
o Debris basin/detention basin [Attach Section D (Dam/Basin)]
o Other (Describe):

2. Drawing Checklist

o Drop structures
o Transitions in cross sectional geometry
o Energy dissipator

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

The design elevation in the channel is based on (check one):

o Subcritical flow o Critical flow o Supercritical flow o Energy grade line

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump
is controlled without affecting the stability of the channel.

o Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions
o Other locations (specify):

4. Sediment Transport Considerations

Was sediment transport considered? 0 Yes 0 No If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

•

--.1

C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

Name of Structure: (2) 10' X 7' CSC AT RS 24052.5

1. This revision reflects (check one):

I:8J Bridge/culvert not modeled in the FIS
o Modified bridge/culvert previously modeled in the FIS
o Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):

4.

I:8J Dimensions (height, width, span, radius, length)
~ Shape (culverts only)
I:8J Material
~ Beveling or Rounding
~ Wing Wall Angle
I:8J Skew Angle
o Distances Between Cross Sections

Sediment Transport Considerations

~ Erosion Protection
o Low Chord Elevations - Upstream and Downstream
[gI Top of Road Elevations - Upstream and Downstream
[gI Structure Invert Elevations - Upstream and Downstream
~ Stream Invert Elevations - Upstream and Downstream
o Cross-Section Locations

•

Was sediment transport considered? [?g Yes 0 No If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

~---------------_.....
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B. CHANNELIZATION

I Flooding Source:

• Name of Structure:

1. Accessory Structures

The channelization includes (check one):

o Levees (Attach Section E (Levee/Floodwall)]
o Superelevated sections
o Debris basin/detention basin [Attach Section D (Dam/Basin)]
o Other (Describe):

2. Drawing Checklist

o Drop structures
o Transitions in cross sectional geometry
o Energy dissipator

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

The design elevation in the channel is based on (check one):

o Subcritical flow o Critical flow o Supercritical flow o Energy grade line

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump
is controlled without affecting the stability of the channel.

o Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions
o Other locations (specify):

4. Sediment Transport Considerations

Was sediment transport considered? 0 Yes 0 No If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.•-------------------C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

Name of Structure: (5) 10' X 4' CBC AT RS 4271 (EXISTING)

1. This revision reflects (check one):

o Bridge/culvert not modeled in the FIS
o Modified bridge/culvert previously modeled in the FIS
~ Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):

4.

~ Dimensions (height, width, span, radius, length)
~ Shape (culverts only)
~ Material
~ Beveling or Rounding
o Wing Wall Angle
o Skew Angle
o Distances Between Cross Sections

Sediment Transport Considerations

~ Erosion Protection
o Low Chord Elevations - Upstream and Downstream
~ Top of Road Elevations - Upstream and Downstream
~ Structure Invert Elevations - Upstream and Downstream
~ Stream Invert Elevations - Upstream and Downstream
o Cross-Section Locations

Was sediment transport considered? ~ Yes 0 No If yes, then fill out Section F (Sediment Transport).

•
If No, then attach your explanation for why sediment transport was not considered.

-------------------
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B. CHANNELIZATION

Flooding Source:

• ~ame of Structure:

I. Accessory Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall)]
D Superelevated sections
o Debris basin/detention basin [Attach Section D (Dam/Basin)]
o Other (Describe):

2. Drawing Checklist

o Drop structures
D Transitions in cross sectional geometry
o Energy dissipator

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

The design elevation in the channel is based on (check one):

o Subcritical flow o Critical flow o Supercritical flow o Energy grade line

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump
is controlled without affecting the stability of the channel.

o Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions
o Other locations (specify):

4. Sediment Transport Considerations

Was sediment transport considered? 0 Yes 0 No If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

•

---.1

C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

Name of Structure: (5) 10' X 5' CBC AT RS 4729.5 (EXISTING)

1. This revision reflects (check one):

o Bridge/culvert not modeled in the FIS
o Modified bridge/culvert preViously modeled in the FIS
~ Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):

4.

~ Dimensions (height, width, span, radius, length)
~ Shape (culverts only)
~ Material
~ Beveling or Rounding
o Wing Wall Angle
o Skew Angle
o Distances Between Cross Sections

Sediment Transport Considerations

~ Erosion Protection
o Low Chord Elevations - Upstream and Downstream
I8J Top of Road Elevations - Upstream and Downstream
I8J Structure Invert Elevations - Upstream and Downstream
~ Stream Invert Elevations - Upstream and Downstream
o Cross-Section Locations

Was sediment transport considered? ~ Yes 0 No If yes, then fill out Section F (Sediment Transport).

•
If No, then attach your explanation for why sediment transport was not considered.----------_.......

DHS - FEMA Form 81-89B, DEC 07 Riverine Structures Form MT-2 Form 3 Page 2 of 10



B. CHANNELIZATION

Flooding Source:

• 'lame of Structure:

1. Accessory Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall)]
o Superelevated sections
o Debris basin/detention basin [Attach Section D (Dam/Basin)]
o Other (Describe):

o Drop structures
o Transitions in cross sectional geometry
o Energy dissipator

2. Drawing Checklist

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

The design elevation in the channel is based on (check one):

o Subcritical flow o Critical flow o Supercritical flow o Energy grade line

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump
is controlled without affecting the stability of the channel.

o Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions
o Other locations (specify):

4. Sediment Transport Considerations

Was sediment transport considered? 0 Yes 0 No If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered .. --------------------

C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

Name of Structure: (4) 12' X 4.5' CSC AT RS 5342.1 (EXISTING)

1. This revision reflects (check one):

o Bridge/culvert not modeled in the FIS
o Modified bridge/culvert previously modeled in the FIS
f:8l Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):

~ Erosion Protection
o Low Chord Elevations - Upstream and Downstream
~ Top of Road Elevations - Upstream and Downstream
~ Structure Invert Elevations - Upstream and Downstream
~ Stream Invert Elevations - Upstream and Downstream
o Cross-Section Locations

Sediment Transport Considerations

f:8l Dimensions (height, width, span, radius, length)
f:8l Shape (culverts only)
f:8l Material
f:8l Beveling or Rounding
o Wing Wall Angle
o Skew Angle
o Distances Between Cross Sections

Was sediment transport considered? f:8l Yes 0 No If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered .

4.

•....._---------------------------------....
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D. DAM/BASIN

Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

\lame of Structure:

f. This request is for (check one): o Existing dam o New dam o Modification of existing dam

2. The dam was designed by (check one): 0 Federal agency 0 State agency 0 Local government agency 0 Private organization

Name of the agency or organization:

3. The Dam was permitted as (check one):

a. 0 Federal Dam o State Dam

Provide the permit or identification number (ID) for the dam and the appropriate permitting agency or organization

Permit or ID number Permitting Agency or Organization

b. 0 Local Government Dam 0 Private Dam

Provided related drawings, specification and supporting design information.

4. Does the project involve revised hydrology? 0 Yes 0 No

If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2).

Was the dam/basin designed using critical duration storm?

o Yes, provide supporting documentation with your completed Form 2.

o No, provide a written explanation and justification for not using the critical duration storm.

5. Does the submittal include debris/sediment yield analysis? (gj Yes 0 No

If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why debris/sediment analysis was not considered.

6. Does the Base Flood Elevation behind the dam or downstream of the dam change?

DYes 0 No If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below.

Stillwater Elevation Behind the Dam

FREQUENCY (% annual chance)

10-year (10%)
50-year (2%)
100-year (1%)
SOO-year (0.2%)
Normal Pool Elevation

FIS REVISED

7. Please attach a copy of the formal Operation and Maintenance Plan

•
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1.

•
E. LEVEE/FLOODWALL

System Elements

a. This Levee/Floodwall analysis is based on (check one):

D upgrading of an existing levee/floodwall system
D a newly constructed levee/floodwall system
o reanalysis of an existing levee/floodwall system

b. Levee elements and locations are (check one):

D earthen embankment, dike, berm, etc.
D structural floodwall
D Other (describe):

c. Structural Type (check one):

D monolithic cast-in place reinforced concrete
D reinforced concrete masonry block
D sheet piling
D Other (describe):

Station
Station
Station

to
to
to

d. Has this leveelfloodwall system been certified by a Federal agency to provide protection from the base flood?

DYes 0 No

If Yes, by which agency?

e. Attach certified drawings containing the following information (indicate drawing sheet numbers):

•
1. Plan of the levee embankment and floodwall structures.

2. A profile of the levee/floodwall system showing the
Base Flood Elevation (BFE), levee and/or wall crest and
foundation, and closure locations for the total levee system.

3. A profile of the BFE, closure opening outlet and inlet
invert elevations, type and size of opening, and
kind of closure.

4. A layout detail for the embankment protection measures.

5. Location, layout, and size and shape of the levee
embankment features, foundation treatment, floodwall
structure, closure structures, and pump stations.

Sheet Numbers:

Sheet Numbers:

Sheet Numbers:

Sheet Numbers:

Sheet Numbers:

•

2. Freeboard

a. The minimum freeboard provided above the BFE is:

3.0 feet or more at the downstream end and throughout
3.5 feet or more at the upstream end
4.0 feet within 100 feet upstream of all structures and/or constrictions

1.0 foot above the height of the one percent wave associated with the 1%-annual-chance
stillwater surge elevation or maximum wave runup (whichever is greater).

2.0 feet above the 1%-annual-chance stillwater surge elevation

DYes
DYes
DYes

[j Yes

DYes

D No
DNo
DNo

DNo

o No
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E LEVEEfFLOODWALL (CONTINUED)

12. Freeboard (continued)

Please note, occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested, attach documentation
addressing Paragraph 65.1 0(b)(1 )(ii) of the NFIP Regulations.

If No is answered to any of the above, please attach an explanation.

b. Is there an indication from historical records that ice-jamming can affect the BFE? DYes DNo

If Yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed above still exists.

3. Closures

a. Openings through the levee system (check one): D exists o does not exist

If opening exists, list all closures:

Channel Station Left or Right Bank Opening Type Highest Elevation for Type of Closure Device
Ooenina Invert

(Extend table on an added sheet as needed and reference)

Note: Geotechnical and geologic data

In addition to the required detailed analysis reports, data obtained during field and laboratory investigations and used in the
design analysis for the following system features should be submitted in a tabulated summary form. (Reference U.S. Army
Corps of Engineers [USACE] EM-111 0-2-1906 Form 2086.)

4. Embankment Protection

a. The maximum levee slope landside is:

b. The maximum levee slope floodside is:

c. The range of velocities along the levee during the base flood is: (min.) to (max.)

d. Embankment material is protected by (describe what kind):

e. Riprap Design Parameters (check one): o Velocity D Tractive stress
Attach references

Flow Curve or
Stone Riprap

Depth ofReach Sideslope VelocityDepth Straight D10D DSD Thickness Toedown

Sta to

Sta to

Sta to

Sta to

Sta to

Sta to

(Extend table on an added sheet as needed and reference each entry)

•

•

•
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5.

E LEVEE/FLOODWALL (CONTINUED)

Embankment Protection (continued)

f. Is a bedding/filter analysis and design attached? 0 Yes 0 No

g. Describe the analysis used for other kinds of protection used (include copies of the design analysis):

Attach engineering analysis to support construction plans.

Embankment And Foundation Stability

a. Identify locations and describe the basis for selection of critical location for analysis:

o Overall height: Sta. ; height ft.

o Limiting foundation soil strength:

Sta. , depth to

degrees, c =strength $ =

slope: SS = (h) to (v)

psf

(Repeat as needed on an added sheet for additional locations)

b. Specify the embankment stability analysis methodology used (e.g., circular are, sliding block, infinite slope, etc.):

c. Summary of stability analysis results:

• Case Loading Conditions

I End of construction

II Sudden drawdown

III Critical flood stage

IV Steady seepage at flood stage

VI Earthquake (Case I)

(Reference: USACE EM-111 0-2-1913 Table 6-1)

d. Was a seepage analysis for the embankment performed?

If Yes, describe methodology used:

e. Was a seepage analysis for the foundation performed?

f. Were uplift pressures at the embankment landside toe checked?

g. Were seepage exit gradients checked for piping potential?

Critical Safety Factor

DYes D No

DYes D No

DYes D No

DYes D No

Criteria (Min.)

1.3

1.0

1.4

1.4

1.0

•

h. The duration of the base flood hydrograph against the embankment is

Attach engineering analysis to support construction plans.

hours.
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E LEVEElFLOODWALL (CONTINUED)

~
Floodwall And Foundation Stability6.

a. Describe analysis submittal based on Code (check one):

o UBC (1988) or o Other (specify):

b. Stability analysis submitted provides for:

o Overturning o Sliding If not, explain:

c. Loading included in the analyses were:

0 Lateral earth @ PA = psf; Pp = psf

0 Surcharge-Slope @ 0 surface psf

0 Wind@Pw = psf

0 Seepage (Uplift); o Earthquake @ Peq = %g

0 1%-annual-chance significant wave height: ft.

o 1%-annual-chance significant wave period: sec.

d. Summary of Stability Analysis Results: Factors of Safety.

Itemize for each range in site layout dimension and loading condition limitation for each respective reach.

Criteria (Min) Sta To Sta To
Loading Condition

Overturn Sliding Overturn Sliding Overturn Sliding

Dead & Wind 1.5 1.5

ead & Soil 1.5 1.5

Dead, Soil, Flood, & 1.5 1.5
Impact

Dead, Soil, & Seismic 1.3 1.3

(Ref: FEMA 114 Sept 1986; USACE EM 1110-2-2502)

(Note: Extend table on an added sheet as needed and reference)

e. Foundation bearing strength for each soil type:

Bearing Pressure Sustained Load (pst) Short Term Load (pst)

Computed design maximum

Maximum allowable

f. Foundation scour protection 0 is, 0 is not provided. If provided, attach explanation and supporting documentation:.

Attach engineering analysis to support construction plans.

•

•

•
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E. LEVEE/FLOODWALL CONTINUED

7. Settlement

a. Has anticipated potential settlement been determined and incorporated into the specified construction elevations to maintain the
established freeboard margin? 0 Yes 0 No

b. The computed range of settlement is ft. to ft.

c. Settlement of the levee crest is determined to be primarily from:

D Foundation consolidation
D Embankment compression
D Other (Describe):

d. Differential settlement of f100dwalls 0 has 0 has not been accommodated in the structural design and construction.

Attach engineering analysis to support construction plans.

8. Interior Drainage

a. Specify size of each interior watershed:

Draining to pressure conduit:
Draining to ponding area:

b. Relationships Established

acres
acres

Ponding elevation vs. storage
Ponding elevation vs. gravity flow
Differential head vs. gravity flow

c. The river flow duration curve is enclosed:

DYes
DYes
DYes

DYes

ONo
ONo
ONo

ONo

d. Specify the discharge capacity of the head pressure conduit: cfs

e. Which flooding conditions were analyzed?

•. Gravity flow (Interior Watershed)
Common storm (River Watershed)
Historical ponding probability
Coastal wave overtopping

DYes
DYes
DYes
DYes

ONo
ONo
o No
ONo

•

If No' for any of the above, attach explanation.

f. Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the capacities of pumping and outlet
facilities to provide the established level of flood protection. 0 Yes 0 No

If No, attach explanation.

g. The rate of seepage through the levee system for the base flood is cfs

h. The length of levee system used to drive this seepage rate in item g: ft.
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E LEVEE/FLOODWALL (CONTINUED)

(8. Interior Drainage (continued)

i. Will pumping plants be used for interior drainage? DYes DNo

If Yes, include the number of pumping plants:
For each pumping plant, list:

Plant #1 Plant #2

The number of pumps

The ponding storage capacity

The maximum pumping rate

The maximum pumping head

The pumping starting elevation

The pumping stopping elevation

Is the discharge facility protected?

Is there a flood warning plan?

How much time is available betwee warning
and flooding?

Will the operation be automatic? DYes DNo

If the pumps are electric, are there backup power sources? DYes DNo

(Reference: USACE EM-1110-2-31.01, 3102, 3103, 3104, and 3105)

Include a copy of supporting documentation of data and analysis . Provide a map showing the flooded area and maximum ponding elevations for all
interior watersheds that result in flooding.

9. Other Design Criteria

a. The following items have been addressed as stated:

Liquefaction D is 0 is not a problem
Hydrocompaction D is D is not a problem
Heave differential movement due to soils of high shrink/swell D is D is not a problem

b. For each of these problems, state the basic facts and corrective action taken:

Attach supporting documentation

c. If the levee/f1oodwall is new or enlarged, will the structure adversely impact flood levels and/or flow velocities f100dside of the structure?
DYes D No

Attach supporting 'documentation

d. Sediment Transport Considerations:

Was sediment transport considered? DYes ONo If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

•

•

. "
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E. LEVEE/FLOODWALL (CONTINUED)

10. Operational Plan And Criteria

Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.1 O(c)(1) of the NFIP regulations?
DYes D No .

•• a.

b.

Are the planned/installed works in full compliance with Part 65.10 of the NFIP Regulations? DYes 0 No

c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.10(c)(2) of the NFIP regulations?
DYes D No

If the answer is No to any of the above, please attach supporting documentation.

11. Maintenance Plan

a. Are the plannedlinstalled works in full compliance with Part 65.10 of the NFIP Regulations?
If No, please attach supporting documentation.

12. Operations and Maintenance Plan

Please attach a copy of the formal Operations and Maintenance Plan for the levee/floodwall.

F. SEDIMENT TRANSPORT

Flooding Source: WHITE TANKS FRS NO.3 OUTFALL CHANNEL

Name of Structure: SEDIMENT BASINS #1, 2, 3 AND 4

DYes D No

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the
Base Flood Elevation (BFE); and/or based on the stream morphology, vegetative cover, development of the watershed and bank conditions, there is
a potential for debris and sediment transport (including scour and deposition) to affect the BFEs, then provide the following information along with
the supporting documentation:

Volume 0.727 acre-feet

•

Sediment load associated with the base flood discharge:

Jebris load associated with the base flood discharge: Volume acre-feet

Sediment transport rate (percent concentration by volume)

Method used to estimate sediment transport: MODIFIED UNIVERSAL SOIL LOSS EQUATION AND ZELLER-FULLERTON EQUATION

Most sediment transport formulas are intended for a range of hydraulic conditions and sediment sizes; attach a detailed explanation for using the
selected method.

Method used to estimate scour and/or deposition:

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport:
Please note that bulked flows are used to evaluate the performance of a structure during the base flood; however, FEMA does not map BFEs based
on bulked flows.

If a sediment analysis has not been performed, an explanation as to why sediment transport (including scour and deposition) will not affect the BFEs
or stnuctures must be provided.

e·
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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: 12/31/2010

Public reporting burden for this form is estimated to average 1 hour 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 a valid OMB control number appears in the upper right corner of this form. Send comments regarding

the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, U.S. Department of

Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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

surve to the above address.

A. REQUESTED RESPONSE FROM DHS-FEMA

This request is for a (check one):

I2?l CLOMR:

o LOMR:

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).

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)

8. OVERVIEW

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

Community No. Community Name State Map No. Panel No. Effective Date

Ex: 480301 City of Katy TX 480301 00050 02/08/83

• 480287 Harris County TX 48201C 0220G 09f28/90

'40037 MARICOPA COUNTY AZ 04013C 1590H 09f30f05

40037 MARICOPA COUNTY AZ 04013C 2055G 09/30/05

2. a. Flooding Source: JACKRABBIT TRAIL WASH

b. Types of Flooding: I2?l Riverine 0 Coastal 0 Shallow Flooding (e.g., Zones AO and AH)

o Alluvial fan 0 Lakes 0 Other (Attach Description)

3. Project Namefldentifier: REMNANT CHANNEL

4. FEMA zone designations affected: AE (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, 0, X)

5. Basis for Request and Type of Revision:

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

o Physical Change

o Coastal Analysis

o Weir-Dam Changes

o Improved Methodology/Data

I:8l Hydraulic Analysis

o Levee Certification

o Regulatory Floodway Revision

I:8l Hydrologic Analysis

o Alluvial Fan Analysis

o Base Map Changes

o Corrections

o Natural Changes

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

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

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

•
Structures:

DHS- FEMA Form 81-89,DEC 07

r8J Channelization

o Dam

o Levee/Floodwall

o Fill

Overview & Concurrence Form

I:8l Bridge/Culvert

o Other Attach Description

MT-2 Form 1 Page 1 of 2



C. REVIEW FEE

. las the review fee for the appropriate request category been included?

Please see the DHS-FEMA Web site at http://www.fema. ovl

o Yes Fee amount: $__

~ No, Attach Explanation

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: GARY WESCH, P.E. Company: FLOOD CONTROL DISTRICT, MARICOPA COUNTY

Mailing Address: Daytime Telephone No.: (602) 506-4592 I Fax No.: (602)506-4601
2801 W. DURANGO STREET
PHOENIX, AZ 85009 E-Mail Address: garywesch@mail.maricopa.gov

Signature of Requester (required): I· Date:

As the community official responsible for floodplain management, I hereby acknowledge that we have received and reviewed this Letter of Map
Revision (LOMR) or conditional 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 floodplain management requirements, including the requirement that no fill be 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. 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: TIMOTHY S. PHILLIPS, P.E. I Community Name: MARICOPA COUNTY

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

'801 W. DURANGO STREET

OENIX, AZ 85009
E-Mail Address: tsp@mail.maricopa.gov

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

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be sigRed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify
elevation infonmation data, hydrologic and hydraulic analysis, and any other supporting data. All documents submitted in support of this request are
correct to the best of my knowledge. All analyses have been perfonmed correctly and in accordance with sound engineering practices. All project
works are designed in accordance with sound engineering practices to provide protection from the 1% annual chance flood. If "as-built" conditions
data/plan provided, then the structure(s) has been built according to the plans being certified, is in place, and is fully functioning. 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: PAUL W.R. HOSKIN, P.E License No.: AZ 19690 Expiration Date: 2/31/2012

Company Name: HOSKIN RYAN CONSULTANTS, INC Telephone No.: (602) 252-8384 Fax No.: (602) 252-8385

Signature: Date:

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

Form Name and (Number) Required if ...

~ Riverine Hydrology and Hydraulics Form (Fonm 2) New or revised discharges or water-surface elevations

~ Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam

0 Coastal Analysis Fonm (Form 4) New or revised coastal elevations

0 Coastal Structures Fonm (Form 5) Addition/revision of coastal structure Seal (Optional)

I 0 Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans

•

•
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I U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM
O.M.B No. 1660-0016

Expires: 1213112010

-....--------------------.
PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 3.25 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 a valid OMB control number appears in the upper right corner of this form. Send

comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,

U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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.

Flooding Source: JACKRABBIT TRAIL WASH REMNANT CHANNEL

Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section B)

o Alternative methodology

o No existing analysis

I2l Proposed Conditions (CLOMR)

o Improved data

I:8J Changed physical condition of watershed

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

3. Methodology for New Hydrologic Analysis (check all that apply)•
RS 2415

RS 3982

RS 4700

Location

0.59

0.29

0.03

Drainage Area (Sq. Mi.)

221

221

187

Effective/FIS (cfs)

482

237

25

Revised (cfs)

o Statistical Analysis of Gage Records
o Regional Regression Equations

[81 Precipitation/Runoff Model HEC-1
o Other (please attach description)

Please enclose all 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 Hydrology

Was sediment transport considered? 0 Yes I2l No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach

your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Water-Surface Elevations (ft.)

Effective Proposed/Revised

N/A 1165.74

•
Downstream Limit

Upstream Limit

2. Hydraulic Method/Model Used

HEC-RAS

Description

WHITE TANKS FRS NO.3
OUTFALL CHANNEL

MEDLOCK DRIVE

Cross Section

RS 1000

RS 4700 1187.65 1188.37
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8. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic 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. These review programs may help verify that the hydraulic estimates and assumptions in the model data are in accordance with
NFIP requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS
identify areas of potential error or· concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be
downloaded from http://www.fema.gov/plan/preventlfhm/frm soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with
CHECK-2 and CHECK-RAS. Review of your submittal and resolution of valid modeling discrepancies may result in reduced review time.

4. Models Submitted Natural Run Floodway Run

195W.p01 File Name: N/A Plan Name: N/A NGVD
File Name: N/A Plan Name:

File Name: Plan Name:
Plan Name: REMNANTCHANNEL.p01 File Name: N/A

Duplicate Effective Model"
Corrected Effective Model"
Existing or Pre-Project Conditions Model
Revised or Post-Project Conditions Model

Plan Name: N/A NAVD88
Other - (attach description)

File Name:
File Name:
File Name:
File Name:

File Name:

195W.p~ Plan Name:
N/A Plan Name:

Plan Name:
REMNANTCHANNEL.prj

Plan Name: File Name: Plan Name:

" For details, refer to the corresponding section of the instructions.

[g] Digital Models Submitted? (Required)

C. MAPPING REQUIREMENTS

A certified topographic 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 f100dway (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; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

[g] Digital Mapping (GIS/CADD) Data Submitted

Note that the boundaries of the existing or proposed conditions floodplains and regulatory f100dway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, 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%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

[g] Annotated FIRM and/or FBFM (Required)

-----------~
D. COMMON REGULATORY REQUIREMENTS·

1. For LOMRICLOMR requests, do Base Flood Elevations (BFEs) increase? [g] Yes 0 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 regulatory floadway and would result in increases above 0.00 foot.
The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot.

b. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes D No
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner
notification can be found in the MT-2 Form 2 Instructions.

2. Does the request involve the placement or proposed placement of fill? DYes [g] 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.

If Yes, please submit documentation to the community to show that you have complied with Sections 9 and 10 of the Endangered Species Act
(ESA). Section 9 of the ESA prohibits anyone from "taking" or harming an endangered species. If an action might harm an endangered
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 oi the ESA.

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP 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 added. Elements and examples of regulatory f100dway revision notification
can be found in the MTc2 Form 2 Instructions.)

•

3. For LOMR requests, is the regulatory floodway being revised?

4. For LOMRICLOMR requests, does this request have the potential to impact an endangered species?

DYes 0 No

DYes I8l No

For actions authorized, funded, or being carried out by Federal or State agencies, please submit documentation from the agency showing its
compliance with Section 7(a)(2) of the ESA.

* Not inclUSIve of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65.
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I U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE STRUCTURE.S FORM
a.M.B No. 1660-0016
Expires: 12/31/2010

.- PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 7 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 a valid OMB control number appears in the upper right corner of this form. Send

comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,

U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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.

Flooding Source: JACKRABBIT TRAIL WASH REMNANT CHANNEL

Note: Fill out one form for each flooding source studied

A. GENERAL

Complete the appropriate section(s) for each Structure listed below:

Channelization complete Section B

Bridge/Culvert complete Section C

Dam/Basin complete Section 0

Levee/Floodwall complete Section E

Sediment Transport complete Section F (if required)

Description Of Structure

Downstream Limit/Cross Section: WHITE TANKS FRS NO.3 DROP STRUCTURE / RS 1000

Location of Structure: ALONG THE JACKRABBIT TRAIL, BE1WEEN SELLS ROAD AND MEDLOCK DRIVE

1. Name of Structure: JACKRABBIT TRAIL WASH REMNANT CHANNEL

•
Type (check one): rgj Channelization o Bridge/Culvert o Levee/Floodwall o Dam/Basin

Upstream Limit/Cross Section: MEDLOCK DRIVE / RS 4700

2. Name of Structure: (3) 10' X 3' CBC AT RS 1391.38 (EXISTING)

Type (check one): o Channelization rgj Bridge/Culvert o Levee/Floodwall o Dam/Basin

Location of Structure: MINNEZONA AVENUE AT RS 1391.38

Downstream Limit/Cross Section: RS 1354

Upstream Limit/Cross Section: RS 1426

3. Name of Structure: (3) 10' X 3' CBC AT RS 2043 (EXISTING)

Type (check one) o Channelization rgj Bridge/Culvert o Levee/Floodwall o Dam/Basin

Location of Structure: MEADOWBROOK AVENUE AT RS 2043

Downstream Limit/Cross Section: RS 2010

Upstream Limit/Cross Section: RS 2081

•

NOTE: For more structures, attach additional pages as needed.

~-----------------
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY O.MB No. 1660-0016

RIVERINE STRUCTURES FORM Expires: 12/31/2010

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 7 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 a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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.

•
Flooding Source: JACKRABBIT TRAIL WASH REMNANT CHANNEL
Note: Fill out one form for each flooding source studied

A. GENERAL

Complete the appropriate section(s) for each Structure listed below:

Channelization complete Section B
Bridge/Culvert complete Section C
Dam/Basin complete Section 0
Levee/Floodwall complete Section E
Sediment Transport complete Section F (if required)

Description Of Structure

Location of Structure: SOUTH OF CAMELBACK ROAD / RS 3510.50

1. Name of Structure: (1) 24" HOPE PIPE AT RS 3510.50 (EXISTING)

Downstream Limit/Cross Section: .. RS 3500•
Type (check one): o Channelization IZl Bridge/Culilert o Levee/Floodwall o Dam/Basin

Upstream Limit/Cross Section: RS 3519

2. Name of Structure: (1) 24" CMP AT RS 4496.5 (EXISTING)

Type (check one): o Channelization IZl Bridge/Culvert o Levee/Floodwall o Dam/Basin

Location of Structure: SOUTH OF MEDLOCK DRIVE / RS 4496.5

Downstream Limit/Cross Section: RS 4483

Upstream Limit/Cross Section: RS 4514

3. Name of Structure: (1) 24" CMP AT RS 4570.5 (EXISTING)

Type (check one) o Channelization IZl Bridge/Culvert o Levee/Floodwall o Dam/Basin

Location of Structure: SOUTH OF MEDLOCK DRIVE / RS 4570.5

Downstream Limit/Cross Section: RS 4545

Upstream Limit/Cross Section: RS 4589

• NOTE: For more structures, attach additional pages as needed.
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY a.M.B No. /660-00/6

RIVERINE STRUCTURES FORM Expires: /2/31/20/0

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 7 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 a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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.

Flooding Source: JACKRABBIT TRAIL WASH REMNANT CHANNEL
Note: Fill out one form for each flooding source studied

A. GENERAL

Complete the appropriate section(s) for each Structure listed below:

Channelization complete Section B
Bridge/Culvert complete Section C
Dam/Basin complete Section D
Levee/Floodwall. complete Section E
Sediment Transport complete Section F (if required)

Description Of Structure

Downstream LimiVCross Section: RS 3500

Location of Structure: SOUTH OF CAMELBACK ROAD / RS 3510.50

1. Name of Structure: (1) 24" CMP AT RS 3510.50 (EXISTING)

•
Type (check one): o Channelization ~ Bridge/Culvert o Levee/Floodwall o Dam/Basin

Upstream LimiVCross Section: RS 3519

2. Name of Structure: (1) 24" CMP AT RS 4496.5 (EXISTING)

Type (check one): o Channelization ~ Bridge/Culvert o Levee/Floodwall o Dam/Basin

Location of Structure: SOUTH OF MEDLOCK DRIVE / RS 4496.5

Downstream LimiVCross Section: RS 4483

Upstream LimiVCross Section: RS 4514

3. Name of Structure: (1) 24" CMP AT RS 4570.5 (EXISTING)

Type (check one) o Channelization ~ Bridge/Culvert o Levee/Floodwall o Dam/Basin

•

Location of Structure: SOUTH OF MEDLOCK DRIVE / RS 4570.5

Downstream LimiVCross Section: RS 4545

Upstream LimiVCross Section: RS 4589

NOTE: For more structures, attach additional pages as needed.
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B. CHANNELIZATION

Flooding Source: JACKRABBIT TRAIL WASH REMNANT CHANNEL

• ':Ime of Structure: REMNANT CHANNEL

1. Accessory Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall)]

o Superelevated sections

o Debris basin/detention basin [Attach Section 0 (Dam/Basin)]

o Other (Describe):

2. Drawing Checklist

o Drop structures
C8J Transitions in cross sectional geometry

o Energy dissipator

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

The design elevation in the channel is based on (check one):

~ Subcritical flow o Critical flow o Supercritical flow o Energy grade line

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump

is controlled without affecting the stability of the channel.

o Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions

o Other locations (specify):

•
4. Sediment Transport Considerations

Was sediment transport considered? 0 Yes C8J No If Yes, then fill out Section F (Sediment Transport).

If No, then attach your explanation for why sediment transport was not considered.

C. BRIDGE/CULVERT

Flooding Source: JACKRABBIT TRAIL WASH REMNANT CHANNEL

Name of Structure: (3) 10' X 3' CBC AT RS 1391.38 (EXISTING)

1. This revision reflects (check one):

C8J Bridge/culvert not modeled in the FIS

o Modified bridge/culvert previously modeled in the FIS

o Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the

structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following

(check the information that has been provided):

Was sediment transport considered? 0 Yes ~ No If yes, then fill out Section F (Sediment Transport).

If No, then attach your explanation for why sediment transport was not considered.•
4 .

o Dimensions (height, width, span, radius, length)

o Shape (culverts only)
o Material
o Beveling or Rounding
o Wing Wall Angle
o Skew Angle
o Distances Between Cross Sections

Sediment Transport Considerations

o Erosion Protection
o Low Chord Elevations - Upstream and Downstream

o Top of Road Elevations - Upstream and Downstream

o Structure Invert Elevations - Upstream and Downstream

o Stream Invert Elevations - Upstream and Downstream

o Cross-Section Locations
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B. CHANNELIZATION

Flooding Source:

'ame of Structure:

1. Accessory Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall»)
o Superelevated sections
o Debris basin/detention basin [Attach Section D (Dam/Basin))
o Other (Describe):

2. Drawing Checklist

o Drop structures
o Transitions in cross sectional geometry
o Energy dissipator

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

The design elevation in the channel is based on (check one):

D Subcritical flow D Critical flow o Supercritical flow o Energy grade line

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump
is controlled without affecting the stability of the channel.

o Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions
o Other locations (specify):

•
A Sediment Transport Considerations

Was sediment transport considered? 0 Yes 0 No If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered. .

C. BRIDGE/CULVERT

Flooding Source: JACKRABBIT TRAIL WASH REMNANT CHANNEL

Name of Structure: (3) 10' X 3' CBC AT RS 2043 (EXISTING)

1. This revision reflects (check one):

~ Bridge/culvert not modeled in the FISo Modified bridge/culvert previously modeled in the FIS
o Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):

4.

o Dimensions (height, width, span, radius, length)
o Shape (culverts only)
o Material
o Beveling or Rounding
o Wing Wall Angle
D Skew Angle
o Distances Between Cross Sections

Sediment Transport Considerations

o Erosion Protection
o Low Chord Elevations - Upstream and Downstream
o Top of Road Elevations - Upstream and Downstream
o Structure Invert Elevations - Upstream and Downstream
o Stream Invert Elevations - Upstream and Downstream
o Cross-Section Locations

•

Was sediment transport considered? 0 Yes ~ No If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

___________--1
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'lame of Structure:

8. CHANNELIZATION

Flooding Source:

• 1. Accessory Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall)]

o Superelevated sections
o Debris basin/detention basin (Attach Section 0 (Dam/Basin)]

o Other (Describe):

o Drop structures
o Transitions in cross sectional geometry

o Energy dissipator

2. Drawing Checklist

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

The design elevation in the channel is based on (check one):

o Subcritical flow o Critical flow o Supercritical flow o Energy grade line

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump

is controlled without affecting the stability of the channel.

o Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions

o Other locations (specify):

•
4. Sediment Transport Considerations

Was sediment transport considered? 0 Yes 0 No If Yes, then fill out Section F (Sediment Transport).

If No, then attach your explanation for why sediment transport was not considered.

C. BRIDGE/CULVERT

Flooding Source: JACKRABBIT TRAIL WASH REMNANT CHANNEL

Name of Structure: (1) 24" HOPE PIPE AT RS 3510.50 (EXISTING)

1. This revision reflects (check one):

(gJ Bridge/culvert not modeled in the FIS

o Modified bridge/culvert previously modeled in the FIS

o Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the

struCtures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following

(check the information that has been provided):

4.

o Dimensions (height, width, span, radius, length)

o Shape (culverts only)

o Material
o Beveling or Rounding
o Wing Wall Angle
o Skew Angle
o Distances Between Cross Sections

Sediment Transport Considerations

o Erosion Protection
o Low Chord Elevations - Upstream and Downstream

o Top of Road Elevations - Upstream and Downstream

o Structure Invert Elevations - Upstream and Downstream

o Stream Invert Elevations - Upstream and Downstream

o Cross-Section Locations

•

Was sediment transport considered? 0 Yes (gJ No If yes, then fill out Section F (Sediment Transport).

If No, then attach your explanation for why sediment transport was not considered.

-------------..
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B. CHANNELIZATION

Flooding Source:

• 'ame of Structure:

1. Accessory Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall)]

o Superelevated sections
o Debris basin/detention basin [Attach Section D (Dam/Basin)]

o Other (Describe):

2. Drawing Checklist

o Drop structures
o Transitions in cross sectional geometry

o Energy dissipator

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

The design elevation in the channel is based on (check one):

o Subcritical flow o Critical flow o Supercritical flow o Energy grade line

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump

is controlled without affecting the stability of the channel.

o Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions

o Other locations (specify):

•
4. Sediment Transport Considerations

Was sediment transport considered? 0 Yes 0 No If Yes, then fill out Section F (Sediment Transport).

If No, then attach your explanation for why sediment transport was not considered.

C. BRIDGE/CULVERT

Flooding Source: JACKRABBIT TRAIL WASH REMNANT CHANNEL

Name of Structure: (1) 24" CMP AT RS 4496.5 (EXISTING)

1. This revision reflects (check one):

I:8l Bridge/culvert not modeled in the FIS

o Modified bridge/culvert previously modeled in the FIS

o Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the

structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following

(check the information that has been provided):

4.

o Dimensions (height, width, span, radius, length)

o Shape (culverts only)

o Material
o Beveling or Rounding
o Wing Wall Angle
o Skew Angle
o Distances Between Cross Sections

Sediment Transport Considerations

o Erosion Protection
o Low Chord Elevations - Upstream and Downstream

o Top of Road Elevations - Upstream and Downstream

o Structure Invert Elevations - Upstream and Downstream

o Stream Invert Elevations - Upstream and Downstream

o Cross-Section Locations

•

Was sediment transport considered? 0 Yes I:8l No If yes, then fill out Section F (Sediment Transport).

If No, then attach your explanation for why sediment transport was not considered.
___________--..1
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B. CHANNELIZATION

Flooding Source:

• lame of Structure:

1. Accessory Structures

The channelization includes (check one):

o levees [Attach Section E (Levee/Floodwall)]

o Superelevated sections
o Debris basin/detention basin [Attach Section D (Dam/Basin)]

o Other (Describe):

2. Drawing Checklist

o Drop structures
o Transitions in cross sectional geometry

o Energy dissipator

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

The design elevation in the channel is based on (check one):

o Subcritical flow o Critical flow o Supercritical flow o Energy grade line

•
4.

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump

is controlled without affecting the stability of the channel.

o Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions

o other locations (specify):

Sediment Transport Considerations

Was sediment transport considered? 0 Yes 0 No If Yes, then fill out Section F (Sediment Transport).

If No, then attach your explanation for why sediment transport was not considered.

C. BRIDGE/CULVERT

Flooding Source: JACKRABBIT TRAIL WASH REMNANT CHANNEL

Name of Structure: (1) 24" CMP AT RS 4570.5 (EXISTING)

1. This revision reflects (check one):

L8l Bridge/culvert not modeled in the FIS

o Modified bridge/culvert previously modeled in the FIS

o Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the

structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following

(check the information that has been provided):

4.

o Dimensions (height, width, span, radius, length)

o Shape (culverts only)
o Material
o Beveling or Rounding
o Wing Wall Angle
o Skew Angle
o Distances Between Cross Sections

Sediment Transport Considerations

o Erosion Protection
o Low Chord Elevations - Upstream and Downstream

o Top of Road Elevations - Upstream and Downstream

o Structure Invert Elevations - Upstream and Downstream

o Stream Invert Elevations - Upstream and Downstream

o Cross-Section Locations

•

Was sediment transport considered? 0 Yes L8l No If yes, then fill out Section F (Sediment Transport).

If No, then attach your explanation for why sediment transport was not considered.
_________________--..1
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D. DAM/BASIN

Flooding Source:

• ''3me of Structure:

1. This request is for (check one): o Existing dam 0 New dam o Modification of existing dam

2. The dam was designed by (check one): 0 Federal agency 0 State agency 0 Local government agency 0 Private organization

Name of the agency or organization:

3. The Dam was permitted as (check one):

a. 0 Federal Dam o State Dam

Provide the permit or identification number (10) for the dam and the appropriate permitting agency or organization

Permit or ID number Permitting Agency or Organization

•

b. 0 Local Govemment Dam 0 Private Dam

Provided related drawings, specification and supporting design information.

4. Does the project involve revised hydrology? 0 Yes 0 No

If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2).

Was the dam/basin designed using critical duration storm?

o Yes, provide supporting documentation with your completed Form 2.

o No, provide a written explanation and justification for not using the critical duration storm.

5. Does the submittal include debris/sediment yield analysis? ~ Yes 0 No

If yes, then fill out Section F (Sediment Transport).

If No, then attach your explanation for why debris/sediment analysis was not considered.

6. Does the Base Flood Elevation behind the dam or downstream of the dam change?

DYes 0 No If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below.

Stillwater Elevation Behind the Dam

FREQUENCY (% annual chance)

10-year (10%)
50-year (2%)
100-year (1%)
SOO-year (0.2%)
Normal Pool Elevation

FIS REVISED

•

7. Please attach a copy of the formal Operation and Maintenance Plan
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E. LEVEE/FLOODWALL

1. System Elements

a. This Levee/Floodwall analysis is based on (check one):

o upgrading of an existing leveelfloodwall system
o a newly constructed levee/floodwall system
o reanalysis of an existing leveelfloodwall system

b. Levee elements and locations are (check one):

o earthen embankment, dike, berm, etc.
o structural f100dwall
o Other (describe):

c. Structural Type (check one):

o monolithic cast-in place reinforced concrete
o reinforced concrete masonry block
o sheet piling
o Other (describe):

Station
Station
Station

to
to
to

d. Has this levee/floodwall system been certified by a Federal agency to provide protection from the base flood?

DYes 0 No

If Yes, by which agency?

e. Attach certified drawings containing the following information (indicate drawing sheet numbers):

•
1. Plan of the levee embankment and f100dwall structures.

2. A profile of the levee/floodwall system showing the
Base Flood Elevation (BFE), levee and/or wall crest and
foundation, and closure locations for the total levee system.

3. A profile of the BFE, closure opening outlet and inlet
invert elevations, type and size of opening, and
kind of closure.

4. A layout detail for the embankment protection measures.

5. Location, layout, and size and shape of the levee
embankment features, foundation treatment, floodwall
structure, closure structures, and pump stations.

2. Freeboard

a. The minimum freeboard provided above the BFE is:

3.0 feet or more at the downstream end and throughout
3.5 feet or more at the upstream end
4.0 feet within 100 feet upstream of all structures and/or constrictions

Sheet Numbers:

Sheet Numbers:

Sheet Numbers:

Sheet Numbers:

Sheet Numbers:

DYes
DYes
DYes

o No
ONo
o No

•

1.0 foot above the height of the one percent wave associated with the 1%-annual-chance
stillwater surge elevation or maximum wave runup (whichever is greater).

2.0 feet above the 1%-annual-chance stillwater surge elevation

DYes

DYes

ONo

DNo
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E LEVEE/FLOODWALL (CONTINUED)

12. Freeboard (continued)

Please note, occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested, attach documentation
addressing Paragraph 65.1 0(b)(1)(ii) of the NFIP Regulations.

If No is answered to any of the above, please attach an explanation.

b. Is there an indication from historical records that ice-jamming can affect the BFE? DYes DNo

If Yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed above still exists.

3. Closures

a. Openings through the levee system (check one): o exists o does not exist

If opening exists, list all closures:

Channel Station Left or Right Bank Opening Type Highest Elevation for Type of Closure Device
Ooeninq Invert

(Extend table on an added sheet as needed and reference)

Note: Geotechnical and geologic data

In addition to the required detailed analysis reports, data obtained during field and laboratory investigations and used in the
design analysis for the following system features should be submitted in a tabulated summary form. (Reference U.S. Army
Corps of Engineers [USACE] EM-111 0-2-1906 Form 2086.)

4. Embankment Protection

a. The maximum levee slope landside is:

b. The maximum levee slope fJoodside is:

c. The range of velocities along the levee during the base flood is: (min.) to (max.)

d. Embankment material is protected by (describe what kind):

e. Riprap Design Parameters (check one): D Velocity D Tractive stress
Attach references

Flow Curve or
Stone Riprap

Depth ofReach Sideslope VelocityDepth Straight D100 D50 Thickness Toedown

Sta to

Sta to

Sta to

Sta to

Sta to

Sta to

(Extend table on an added sheet as needed and reference each entry)

•

•
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5.

E LEVEE/FLOODWALL (CONTINUED)

Embankment Protection (continued)

f. Is a bedding/filter analysis and design attached? 0 Yes D No

g. Describe the analysis used for other kinds of protection used (include copies of the design analysis):

Attach engineering analysis to support construction plans.

Embankment And Foundation Stability

a. Identify locations and describe the basis for selection of critical location for analysis:

D Overall height: Sta. ; height ft.

o Limiting foundation soil strength:

Sta. . depth to

degrees, c =strength ~ =

slope: SS = (h) to (v)

pst

(Repeat as needed on an added sheet for additional locations)

b. Specify the embankment stability analysis methodology used (e.g., circular are, sliding block, infinite slope, etc.):

Critical Safety Factor

(Reference: USACE EM-1110-2-1913 Table 6-1)

Criteria (Min.)

1.3

1.0

1.4

1.4

1.0

•

d. Was a seepage analysis for the embankment performed?

If Yes, describe methodology used:

e. Was a seepage analysis for the foundation performed?

f. Were uplift pressures at the embankment landside toe checked?

g. Were seepage exit gradients checked for piping potential?

h. The duration of the base flood hydrograph against the embankment is

Attach engineering analysis to support construction plans.

o Yes 0 No

DYes 0 No

DYes 0 No

o Yes 0 No

hours.
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E LEVEE/FLOODWALL (CONTINUED)
I

6 . Floodwall And Foundation Stability

a. Describe analysis submittal based on Code (check one):

o UBC (1988) or o Other (specify):

b. Stability analysis submitted provides for:

o Overturning o Sliding If not, explain:

c. Loading included in the analyses were:

0 Lateral earth @ PA = psf; Pp = psf

0 Surcharge-Slope @ , 0 surface psf

0 Wind@Pw = psf

0 Seepage (Uplift); o Earthquake @ Peq = %g

0 1%-annual-chance significant wave height: ft.

o 1%-annual-chance significant wave period: sec.

, d. Summary of Stability Analysis Results: Factors of Safety.

Itemize for each range in site layout dimension and loading condition limitation for each respective reach.

Criteria (Min) Sta To Sta To
Loading Condition

Overturn Sliding Overturn Sliding Overturn Sliding

Dead & Wind 1.5 1.5

Jead & Soil 1.5 1.5

Dead, Soil; Flood, & 1.5 1.5
Impact

Dead, Soil, & Seismic 1.3 1.3

(Ref: FEMA 114 Sept 1986; USACE EM 1110-2-2502)

(Note: Extend table on an added sheet as needed and reference)

e. Foundation bearing strength for each soil type:

Bearing Pressure Sustained Load (pst) Short Term Load (psf)

Computed design maximum

Maximum allowable

f. Foundation scour protection 0 is, 0 is not provided. If provided, attach explanation and supporting documentation:

Attach engineering analysis to support construction plans.

•

•

•
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7.

•
E. LEVEE/FLOODWALL CONTINUED)

Settlement

a. Has anticipated potential settlement been determined and incorporated into the specified construction elevations to maintain the

established freeboard margin? 0 Yes 0 No

b. The computed range of settlement is ft. to ft.

c. Settlement of the levee crest is determined to be primarily from:

D Foundation consolidation
D Embankment compression

D Other (Describe):

d. Differential settlement of f100dwalls 0 has 0 has not been accommodated in the structural design and construction.

Attach engineering analysis to support construction plans.

8. Interior Drainage

a. Specify size of each interior watershed:

Draining to pressure conduit:

Draining to ponding area:

b. Relationships Established

acres
acres

•
Ponding elevation vs. storage
Ponding elevation vs. gravity flow

Differential head vs. gravity flow

c. The river flow duration curve is enclosed:

d. Specify the discharge capacity of the head pressure conduit:

e. Which flooding conditions were analyzed?

Gravity flow (Interior Watershed)

Common storm (River Watershed)

Historical ponding probability

Coastal wave overtopping

If No for any of the above, attach explanation.

DYes
DYes
DYes

DYes

DYes
DYes
DYes
DYes

ONo
ONo
ONo

ONo

cfs

ONo
D No
D No
D No

•

f. Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the capacities of pumping and outlet

facilities to provide the established level of flood protection. 0 Yes D No

If No, attach explanation.

g. The rate of seepage through the levee system for the base flood is cfs

h. The length of levee system used to drive this seepage rate in item g: ft.
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E LEVEE/FLOODWALL (CONTINUED)

18. Interior Drainage (continued)

i. Will pumping plants be used for interior drainage? DYes oNo

If Yes, include the number of pumping plants:

For each pumping plant, list:

Plant #1 Plant #2

The number of pumps

The ponding storage capacity

The maximum pumping rate

The maximum pumping head

The pumping starting elevation

The pumping stopping elevation

Is the discharge facility protected?

Is there a flood waming plan?

How much time is available between warning

and flooding?

Will the operation be automatic? DYes DNo

If the pumps are electric, are there backup power sources? DYes ONo

(Reference: USACE EM-1110-2-3101, 3102, 3103, 3104, and 3105)

Include a copy of supporting documentation of data and analysis. Provide a map showing the flooded area and maximum ponding elevations for all

interior watersheds that result in flooding.

9. Other Design Criteria

a. The following items have been addressed as stated:

Liquefaction 0 is 0 is not a problem

Hydrocompaction 0 is D is not a problem

Heave differential movement due to soils of high shrink/swell o is 0 is not a problem

b. For each of these problems, state the basic facts and corrective action taken:

Attach supporting documentation

c. If the leveelfloodwall is new or enlarged, will the structure adversely impact flood levels and/or flow velocities f100dside of the structure?

DYes ONo

Attach supporting documentation

d. Sediment Transport Considerations:

Was sediment transport considered? DYes o No If Yes, then fill out Section F (Sediment Transport).

If No, then attach your explanation for why sediment transport was not considered .

•

•
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E. LEVEE/FLOODWALL (CONTINUED)

10. Operational Plan And Criteria

Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.10(c)(1) of the NFIP regulations?
DYes 0 No• a.

b.

Are the planned/installed works in full compliance with Part 65.10 of the NFIP Regulations? DYes 0 No

c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.1 0(c)(2) of the NFIP regulations?
DYes 0 No

If the answer is No to any of the above, please attach supporting documentation.

11. Maintenance Plan

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP Regulations?
If No, please attach supporting documentation.

12. Operations and Maintenance Plan

Please attach a copy of the formal Operations and Maintenance Plan for the levee/floodwall.

F. SEDIMENT TRANSPORT

Flooding Source:

Name of Structure:

DYes 0 No

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the
Base Flood Elevation (BFE); and/or based on the stream morphology, vegetative cover, development of the watershed and bank conditions, there is
a potential for debris and sediment transport (including scour and deposition) to affect the BFEs, then provide the following information along with
the supporting documentation:

• Sediment load associated with the base flood discharge:

Jebris load associated with the base flood discharge:

Volume

Volume

acre-feet

acre-feet

Sediment transport rate (percent concentration by volume)

Method used to estimate sediment transport:

Most sediment transport formulas are intended for a range of hydraulic conditions and sediment sizes; attach a detailed explanation for using the
selected method.

Method used to estimate scour and/or deposition:

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport:
Please note that bulked flows are used to evaluate the performance of a structure during the base flood; however, FEMA does not map BFEs based
on bulked flows.

If a sediment analysis has not been performed, an explanation as to why sediment transport (including scour and deposition) will not affect the BFEs
or structures must be provided.

•
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3 Survey and Mapping Information

3.1 Field Survey Information

HRC performed detailed topographic survey for structure crossings, street

intersections and areas with walls and/or domiciles (Ref. 14). Cross Sections for aerial

topography checks were performed by the District Survey Department and by Cooper Aerial

Surveying Company.

In addition the new field survey data consisted of horizontal and vertical control. All

field data has been collected on the Arizona State Plane Coordinate System NAD83 (North

American Datum 1983) and realized to NAVD88 (North American Vertical Datum 1988).

The calibration was based on the Maricopa County Geodetic Densification and

Cadastral Survey (GDACS) for horizontal position of sectional control. The vertical control was

based on the Maricopa County Department of Transportation Benchmark WT-4, a 9/16"

Stainless Steel Rod drilled and domed in handhole 6.5' deep with carsonite marker,

Elevation = 1046.3'.

3.2 Mapping

One foot contour interval topographic mapping for the entire Outfall Channel floodplain

area was produced by Cooper Aerial Surveying Company at a mapping scale of 1" =40' (Ref.

14). All topography was acquired on November 15, 2009 at a photo scale of 1" =300'

(1 :3,600). Fifty (50) Aerial Panels were set and observations taken on the center points for

map control. In addition, six (6) "Blind Panels" were set to check the accuracy of the aerial

topography.

• Hoskin-Ryan Consultants, Inc.
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Technical Data Notebook

3.3 Vertical Datum

The effective FEMA floodplain study was based on the vertical datum NGVD 1929,

while this project is based on NAVD 1988. At this study area, a difference of 1.99 feet needs

to be added to elevations when converted from NGVD 1929 to NAVD 1988. The difference

was identified using VERTCON web service and results are provided in Appendix C.

4 Hydrology

4.1 Method Description

The FEMA effective floodplain delineation was based on the White Tanks / Agua Fria

ADMS completed in 1997 (Ref. 9). The 1997 study was updated in 2004 by URS (Ref. 10).

In 2009, the URS study was updated by HDR to adopt the NOAA 14 precipitation (Ref. 11).

The HDR hydrologic model was chosen for the existing condition hydraulic modeling and

floodplain delineation, Existing Condition without Project in Place. The discharges from the

existing condition hydrologic model are further prorated based on tributary area sizes.

The hydrologic analysis for existing conditions with the Outfall Channel project in place

was conducted in the HDR study (Ref. 11). Revisions have been made to the hydrology

model, Existing Condition with Project in Place, as part of the White Tanks FRS NO.3 Outfall

Channel, Final Design Report, by HRC (Ref. 5). Changes include: adjustments to the rainfall

depth, areal reduction, stage-storage discharge curve of FRS No.3, retention volumes, and

channel routing geometry. Peak flows from the 100-Year storm event HEC-1 model named

I Existing Conditions with Project in Place," dated April 1, 2010, is used for the hydraulics

modeling and the floodplain delineation for the post-construction condition .

• Hoskin-Ryan Consultants, Inc.
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4.2 Parameter Estimation

A schematic map for the HEC-1 model is provided in Appendix D. No changes to the

ADMPU AHA are shown in the schematic diagram or the contributing sub basin areas.

Although, several parameters have been modified to reflect changed conditions as follows:

• The rainfall depth was modified to reflect NOAA 14 precipitation values, which for

this location is 3.661 inches, which is lower than the point precipitation of 4.03

inches in the 1997 study used to delineate the FEMA effective floodplain.

• The ADMPU AHA includes retention for the Pasqualetti Mountain Ranch residential

development. The current development does not provide on-lot retention, and it

does not appear likely that it will in the future.

• The channel routing was updated with the channel geometry. Parameters selected

for routing are shown in Appendix D.

A summary of 1DO-year peak flow rates is included in Table 1 and the output from the

HEC-1 model is included in Appendix D.

4.3 Problems encountered during the study

No special problems encountered during the hydrologic study.

4.4 Calibration

No data is available and no calibration was performed for the hydrologic model.

4.5 Final Results

4.5.1 Hydrologic Analysis Results

4.5.1.1 Existing Condition without Project in Place

• Hoskin-Ryan Consultants, Inc.
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The HEC-1 schematic map is shown in Figure 4. Each sub-basin was

further divided into smaller tributary areas to prorate the flows along Jackrabbit

Wash (Figure 4 right). The HEC-1 output model is provided in Appendix 0, and

the flow proration results are shown Table 1. Table 1 summarizes those peak

discharges along Jackrabbit Wash.

Table 1: 100-Year Peak Flow Rates (Existing Condition without Project in Place)

Side Flow (Flow Proration) Upstream Combined River
Tributary Area Prorated Inflow Flow (cfs) StationHEC-1ID Area ID (ac) Flow (cfs) (cfs)

W33 795*
W33-1 27 40 0 40 22197
W33-2 60.2 89 40 128 21847
W33-3 99.8 147 128 275 21478
W33-4 23.3 34 275 310 21016
W33-5 168.4 248 310 558 19912
W33-6 34.5 51 558 609 19608
W33-7 43.3 64 609 672 18953
W33-8 83.2 123 672 795 18563

CPW35 985 17408
SRW35 784 15855

CPW36 - SRW35** 266*
W36-1 17.1 10 784 794 15750
W36-2 60.1 34 794 828 15022
W36-3 40.7 23 828 851 14122
W36-4 25.2 14 851 865 13622
W36-5 177.5 101 865 966 13122
W36-6 28.1 16 966 982 12341
W36-7 31.1 18 982 1000 11350
W36-8 87.6 50 1000 1050 10818

DW37 - CPW36*** 434*
W37-1 78.5 44 1050 1094 9324
W37-2 170.9 96 1094 1190 8320
W37-3 525 294 1190 1484 6310

CPW37B 1597 4650

•
* Flow rates to be prorated
** 0 =1050 cfs at CPW36, see HEC-1 outputs
*** 0=1484 cfs at DW37, see HEC-1 outputs

Hoskin-Ryan Consultants, Inc.
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Figure 4. Existing Condition HEC-1 Schematic Map (left) and Tributary Area (right)
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4.5.1.2 Existing Condition with Project in Place

The HEC-1 output model is provided in Appendix 0, and peak flows for

the Outfall Channel HEC-RAS model are shown Table 2. Table 2 summarizes

those peak discharges along the Outfall Channel.

Table 2: 100-Year Peak Flow Rates (Outfall Channel)

Location cp* 0100 (cfs)

Bethany Home Rd. to Minnezona Ave CPW28A 507

Minnezona Ave to Sells Road ** 739

Sells Rd. to Indian School Rd. CPW33 790

Indian School Rd. to Thomas Rd. CPW35 851

Thomas Rd. to 1-10 Freeway CPW36 931

1-10 Freeway to FRS#4 CPW37 1073
* Concentration POint (CP) from HEC-1 Model
** (2) 48" pipes divert 232 cfs into the channel at Minnezona Avenue. See Appendix 0.5 for calculations.

In addition, the flow from the HEC-1 Sub-Basin W33 was prorated to

determine the flows that were used in the Remnant Channel HEC-RAS model.

Table 3 summarizes the peak discharges along the Remnant Channel.

Table 3: 100-Year Peak Flow Rates (Remnant Channel)

Sub-Basin ID 0100 (cfs) Channel Flow (cfs)

W33A 25 25

W33B 98 98

W33C 237 237

W33D 482 250*

W33E 571 339*
* Q1 00 - diverted flow to the east (232 cfs) (Refer to Appendix 0.5 for cal cuiallons)

• Hoskin-Ryan Consultants, Inc.
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4.5.2 Verification of Results

The results were compared to the Effective Model at three representative

locations. Refer to the MT-2 Form 2 for the comparison. Although the NOAA 14

precipitation used for this study is about 10% less than the NOAA 2 precipitation used

in the FEMA effective hydrology study, the updated hydrology does not show a

significant decrease in channel discharges. On the contrary, the updated hydrology

indicates amuch higher discharges north of Indian School Road. This is because:

(1) The updated hydrology reflects the recent development within the tributary

area. The 1DO-year peak discharge from some developments increases

dramatically due to the developments not providing retention.

(2) The proposed channel improvement captures more drainage area than the

existing wash.

(3) The flow breaks out towards the east along the existing wash, while the

proposed channel captures all the tributary flows and outlets to FRS#4.

• Hoskin-Ryan Consultants, Inc.
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5 Hydraulics

5.1 Method Description

The effective Zone "A" and "AE" floodplains along the Outfall Channel Alignment from FRS #3

to FRS #4 were previously delineated using the HEC-2 hydraulics model in the ADMS. HRC converted

the HEC-2 model to a HEC-RAS model. This model output is included in Appendix Efor reference and

is called the "Duplicate Effective Model".

The Outfall Channel delineation was created using the final design plans (Appendix A) (Ref. 7).

A subcritical condition was evaluated for delineating the floodplain because it reflects the most

conservative water surface elevations.

Cross-sections are located to achieve representative channel and bank geometry. In addition,

cross sections are located where abrupt channel or bank changes occur, as well as at road crossings.

• HEC-RAS Version 4.1 (Ref. 13) was used for the hydraulic modeling. The 1DO-year, 24-hour Water

Surface Elevation (WSE) of 1048.6 feet (NAVD88) in FRS #4 reservoir (Ref. 15) was defined as the

downstream boundary condition for the Outfall Channel model and the existing condition Jackrabbit

Wash model. The proposed HEC-RAS stationing starts at RS 1000 at the downstream end of FRS #4

inlet channel. Refer to Appendix A.2.5 for excerpts from the White Tanks FRS NO.4 Rehabilitation

Project Report (Ref. 15).

However, the Duplicate Effective Model downstream boundary condition is set at an elevation

of 1038.61 feet (NGVD29) approximately 865 feet south of RS 1000 (Ref. 9). To compare the

downstream boundary conditions between the proposed model and the Duplicate Effective Model, the

WSE of the Duplicate Effective Model is calculated at the proposed RS 1000. The calculated WSE of

the Duplicate Effective Model at RS 1000 is 1046.50 feet (NAVD88) which is approXimately 2.1 feet

• lower than the known WSE of 1048.6.

Hoskin-Ryan Consultants, Inc.
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The upstream boundary of the floodplain for the Outfall Channel model is at an elevation of

1186.88 feet (NAVD88) (RS 26495), which is the end of the Outfall Channel, downstream of two pipe

culverts at the Bethany Home Road Alignment (Ref 7). The upstream boundary of the floodplain for

the existing condition Jackrabbit Wash model is set at Medlock Drive (RS 22197). The Effective FIS

upstream limit occurs near Medlock Drive which is approximately 4,160 feet south of RS 26495.

The Remnant Channel ties in at the proposed Spillway #7 located south of Minnezona Avenue

(1 DO-Year Floodplain sheet #8). The downstream boundary condition for the Remnant Channel model

is set at the 1DO-year, 24-hour WSE of 1165.74 (NAVD88), downstream of the proposed 1-16' x 7'

CBC (RS 18380). The proposed HEC-RAS stationing starts at RS 1000, downstream of spillway #7.

The Remnant Channel upstream boundary condition is set at an elevation of 1188.37 (NAVD

88) (RS 4700), located at the intersection of Medlock Drive and Jackrabbit Trail. The proposed RS

• 4700 is located at the same location as RS 4.152 of the Duplicate Effective Model.

However, the Duplicate Effective Model upstream boundary condition (RS 4.152) is set at an

elevation of 1185.66 feet (NGVD29) which is equivalent to an elevation of 1187.65 (NAVD88).

Therefore, the proposed WSE is approximately 0.72 feet higher than the effective WSE.

5.2 Work Study Maps

Refer to sheets 1 through 10 of the 1DO-Year Floodplain Maps.

5.3 Parameter Estimation

5.3.1 Roughness Coefficients

For the Outfall Channel, a Manning's roughness coefficient Cn' value) of 0.045

is used for the channel banks, whereas the channel bottom ranges from 0.015 to

0.045. These 'n' values are conservative and reflect a mature and unmaintained

• vegetation condition .

Hoskin-Ryan Consultants, Inc.
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For the Remnant Channel, an n-value of 0.049 is used for the channel banks

and an n-value of 0.034 for the channel bottom. The n-values represent the current

wash conditions with a sandy bottom and full grown trees and bushes along the

banks.

For the existing condition Jackrabbit Wash model, an n-value of 0.049 is used

for the channel banks and an n-value of 0.034 is used for the channel bottom. The n-

values represent the current wash conditions of a sandy bottom, full grown trees, and

bushes along the banks. For the man-made channel at Pasqualetti Mountain Ranch, a

Manning's roughness coefficient Cn' value) of 0.045 is used for the channel bottom

and banks, assuming that the channel is not well maintained.

At the concrete drop structure #7, the n-values range from 0.013 to 0.035 to

represent the concrete structure and the riprap downstream.

5.3.2 Expansion and Contraction Coefficients

Expansion and contraction coefficients are based on the HEC-RAS User's

Manual (Ref. 13). Values of 0.3 and 0.1 are used for the expansion and contraction

coefficients, respectively. For the culverts Cross-Sections 2, 3 and 4 of the Remnant

Channel, the values of 0.3 and 0.5 are used for the expansion and contraction

coefficients, respectively. For the culverts at RS 22067, RS 21993, RS 21007, RS

19539, RS 18888 and RS 15886 of the existing condition Jackrabbit Wash model, the

values of 0.3 and 0.5 are used for the expansion and contraction coefficients,

respectively.

• Hoskin-Ryan Consultants, Inc.
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5.3.3 Entrance Loss Coefficients

For culverts without drop inlets that are located within the Outfall Channel,

north of Camelback Road, the upstream water surface elevations are impacted by the

shape of the entrance. To reduce entrance energy losses, these culverts are designed

with a rounded-edge entrance with a rounding radius of 1/12 diameter or rise. An

entrance loss coefficient of 0.2 applies to all the culverts within the Outfall Channel.

For the two box culverts within the Remnant Channel and the existing condition

Jackrabbit Wash, due to the flared wingwalls (30 to 75 degrees), an entrance loss

coefficient of 0.4 is used. The CMP culvert crossing to private property #1 is

projected from fill. Therefore, the entrance loss coefficient of 0.9 was applied. For the

CMP culvert crossings with headwalls to private properties #1 and #2, an entrance

loss coefficient of 0.5 was applied.

5.4 Cross-Section Description

Cross-sections are located along the channel such that the distance between two

consecutive sections is not greater than 500 ft. Cross-sections are also added upstream and

downstream of the culvert crossings based on placement recommendations in the HEC-RAS

Hydraulic Reference Manual (Ref. 13). Cross-section topographic data is from the one foot

contour interval topography dated February 2, 2009. Elevations are on the NAVD88 vertical

datum.

5.5 Modeling Considerations

5.5.1 Hydraulic Jump

There are no adjustments to the model regarding hydraulic jump.

• Hoskin-Ryan Consultants, Inc.
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5.5.2 Bridges and Culverts

Eleven culverts are analyzed in the existing condition Jackrabbit Wash model.

Simulations of the culverts are from standard culvert modeling in HEC-RAS. Invert

elevations of the culverts are on the NAVD 1988 vertical datum. Refer to Tables 4 for

the culvert summary tables. Refer to Appendix C.3 for the culvert sketches showing

inverts and wingwall.

Table 4: Culvert Summary (Existing Condition Jackrabbit Wash)

Culvert Location RS Shape Number of
Size Length

Barrels
1-10 Off Ramp 4271 Box 5 10'x4' 51 '
1-10 On Ramp 4729.5 Box 5 10'x5' 52'

McDowell Road 5342.1 Box 4 12'X4.5' 88'
Osborn Road 13233.5 Box 3 12'x6' 48'

Clarendon Road 14223.6 Box 3 12'x6' 48'
Indian School Road 15886 Pipe 1 36" 70'
Minnezona Avenue 18888 Box 3 10'x3' 45'

Meadowbrook Avenue 19539 Box 3 10'x3' 44'
Private Property #1 21007 Pipe 1 24" 14'
Private Property #2 21993 Pipe 1 24" 25'
Private Property #3 22067 Pipe 1 24" 34'

Sixteen culverts are analyzed in the Outfall Channel HEC-RAS model. In

addition, five culverts are analyzed in the Remnant Channel HEC-RAS model.

Simulations of the culverts are from standard culvert modeling in HEC-RAS. Invert

elevations of the culverts are on the NAVD 1988 vertical datum. A reduced-scale set

of plans showing the inverts are included in Appendix A. Refer to Tables 5 and 6 for

the culvert summary tables.
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Table 5: Culvert Summary (Outfall Channel)

Culvert Location Downstream RS
Number of Size LengthBarrels

1-10 Off Ramp 42+00 5 10'x4' 51'
1-10 On Ramp 46+50 5 10'x5' 52'

McDowell Road 52+20 4 12'X4.5' 88'
Palm Lane 65+70 1 16'xl' 90'

Encanto Boulevard 79+07.3 1 16'xl' 53'
Virginia Street 92+18 1 16'Xl' 48'
Thomas Road 105+35 1 16'Xl' 58'
Osborn Road 131 +85 3 12'x6' 48'

Clarendon Road 141 + 75 3 12'x6' 48'
Indian School Road 157+42 1 16'xl' 152'

Jackrabbit Trail 183+40 1 16'xT 902'
Camelback Road 211 +36 1 16'xT 105'

Colter Street 226+35 1 16'xl' 62'
Jackrabbit Trail 236+39 2 10'xl' 399'
Under Spillway 308+01 2* 72" 4299'

* This culvert IS a2-72'" concrete pipe culvert

Table 6: Culvert Summary (Remnant Channel)

Culvert Location Downstream RS Number of Size LengthBarrels
Minnezona Avenue 13+54 3 10'x3' 45'

Meadowbrook Avenue 20+10 3 10'x3' 44'
Private Property #1 35+00 1* 24" 14'
Private Property #2 44+83 1* 24" 25'
Private Property #3 45+45 1* 24" 34'

* These are pipe culverts

5.5.3 levees and Dikes

There are berms along east side of Jackrabbit Wash between Camelback Road

and Indian School Road. The berm heights vary along the wash and are generally not

more than 2 feet above ground. At the Verrado property north of Indian School Road,

there is a berm on the west side of the Jackrabbit Wash. The berms are modeled as

levees in the existing condition Jackrabbit Wash model as well as in the Remnant

for some cross-sections in the existing condition Jackrabbit Wash model. This is to

Channel. Levees are also placed between the roadside swales and Jackrabbit Wash
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separate the roadside swales along Jackrabbit Trail from Jackrabbit Wash. These

levees settings are just for modeling purpose to confine the flow and obtain

conservative water surface elevation. No certified levee is present within the study

reach.

5.5.4 Islands and Flow Splits

There are no islands or flow splits in the reach covered by this submittal.

5.5.5 Ineffective Flow Areas

Ineffective flow locations are included upstream and downstream of the culvert

crossings, based upon recommended guidelines in the HEC-RAS Hydraulic Reference

Manual (Ref. 13). Ineffective flow areas are also assigned to the side inflow areas and

back flow areas which do not contribute to the conveyance of the peak flow along

Jackrabbit Wash.

5.5.6 Supercritical Flow

There are not any adjustments to the effective model regarding supercritical

flow. All models are in the subcritical flow regime.

5.6 Floodway Modeling

Floodway modeling and delineation is conducted for the WT03 Dutfaff

Channel, the Remnant Channel and for the Existing Conditions Wash. Floodway

encroachment Method 1 was used for the Remnant Channel and for the Existing

Conditions Wash with a water surface elevation rise of less than one foot. Floodway

encroachment Method 4 with no surcharge is used for the WT03 Outfall Channel.
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5.7 Problems Encountered During the Study

5.7.1 Special Problems and Solutions

There are no special problems and solutions associated with this study.

5.7.2 Modeling Warning and Error Messages

HEC-RAS (Existing Condition Jackrabbit Wash)

The following types of warning messages are encountered for the steady flow

HEC-RAS model. Discussions regarding the messages are also provided below.

(1) The conveyance ratio is higher than 1.4 or less than 0.7, which may

indicate the need for additional cross-sections.

Response: In the HEC-RAS model, a maximum distance of 500 feet was set

between 2 neighboring cross-sections. Cross-sections are selected where channel

geometry (including slope, n value etc.) changes. Therefore, no additional cross-

sections are necessary.

Interpolated cross-sections are added for those neighboring cross-sections

whose conveyance ratio is too high or too low and cause significant errors in the back

water calculations.

(2) The velocity head has changed by more than 0.5 foot. This may indicate

the need for additional cross-section.

Response: As discussed above, no additional cross-sections are necessary.

(3) 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.
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Response: At some cross-sections with dramatic changes in geometry or

discharge, the flow profile changes, e.g. from M2 to 52. It is okay to set critical depth

at these locations.

(4) The cross-section end points had to be extended vertically for the

computed water surface.

Response: For some locations, the flow cannot be contained within the wash

and will overtop Jackrabbit Trail and flow southeast. For these locations, the cross-

section end points are below the water surface. No correction is needed for this

warning message.

(5) The energy loss was greater than 1.0 foot between the current and

previous cross section. This may indicate the need for additional cross sections.

Response: As discussed above, no additional cross-sections are necessary.

(6) 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.

Response: It is okay to set critical depth at these locations.

(7) The weir over culvert is submerged.

Response: This happens to culverts without enough capacity and the flow will

overtop the roadway above the culverts. No correction is needed.

HEC-RAS (Outfall Channel)

The following types of warning messages are encountered for the steady flow

HEC-RAS model. Discussions regarding the messages are also provided below.• Hoskin-Ryan Consultants, Inc.
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(1) The conveyance ratio is higher than 1.4 or less than 0.7, which may

indicate the need for additional cross-section.

Response: In the HEC-RA5 model, a maximum distance of 500 feet was set

between 2 neighboring cross-sections. Cross-sections are selected where channel

geometry (including slope, n value etc.) changes. Therefore, no additional cross-

sections are necessary.

(2) The velocity head has changed by more than 0.5 feet. This may indicate

the need for additional cross-section.

Response: As discussed above, no additional cross-sections are necessary.

(3) 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.

Response: At some cross-sections with dramatic changes in geometry or

discharge, the flow profile changes, e.g. from M2 to 52. It is okay to set critical depth

at these locations.

(4) RS 30801: During subcritical analysis, with the exit loss set = 1.0, the

projected WSEL in culvert has a lower energy than the downstream energy. Most

likely, the downstream cross section blocks part of the culvert or the ineffective area is

set too far in. Instead of projecting the WSEL, the program did an energy balance to

get the WSEL inside the culvert at the downstream end.

Response: The downstream cross section does not block part of the culvert

and the ineffective area is not set too far in. 5ince the culvert length is 4,299 feet, this
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could affect the projected WSEL within the culvert to have a lower energy than the

downstream energy.

(5) The energy loss was greater than 1.0 foot between the current and

previous cross section. This may indicate the need for additional cross sections.

Response: As discussed above, no additional cross-sections are necessary.

(6) 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.

Response: As discussed on item #4 above, it is okay to set critical depth at

these locations.

(7) RS 6661.6: Since the culvert has supercritical flow, the program should be

run in mixed flow in order to check if the cross section downstream of the culvert has

supercritical flow.

Response: For the determination of the extents of the floodplain, the

appropriate model run is subcritical because it calculates the most conservative water

surface elevation and resulting floodplain limits.

(8) During subcritical analysis, the water surface upstream of culvert went to

critical depth.

Response: As discussed on item #4 above, it is okay to set critical depth at

these locations.

(9) RS 1000: Divided flow calculated for this cross-section.
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Response: The downstream boundary condition was set to the known WSE of

1048.0, which is higher than the channel top of bank.

HEC-RAS (Remnant Channel)

The following types of warning messages are encountered for the steady flow

HEC-RAS model. Discussions regarding the messages are also provided below.

(1) The conveyance ratio is higher than 1.4 or less than 0.7, which may

indicate the need for additional cross-sections.

Response: In the HEC-RAS model, there is a maximum distance of 500 feet

between 2 neighboring cross-sections. Cross-section locations are selected where

channel geometry (including slope, n value etc.) changes. No additional cross-

sections are necessary.

(2) The cross-section end points had to be extended vertically for the

computed water surface.

Response: At the private property culvert crossings #2 and #3, the culverts

don't have enough capacity to convey the flow. Therefore, water will back up and

overtop the channel bank, causing this warning message. The water enters the

adjacent road. As a result, the points cannot be extended vertically because the cross

sections depict the existing wash condition.

(3) The velocity head has changed by more than 0.5 feet. This may indicate

the need for additional cross-section.

Response: As discussed above, no additional cross-sections are necessary.
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(4) 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.

Response: At some cross-sections with dramatic changes in geometry or

discharge, the flow profile changes, e.g. from M2 to 52. It is okay to set critical depth

at these locations.

(5) RS 4570.50 and RS 4496.5: The weir over culvert is submerged.

Response: Refer to response for item #2 above.

(6) The energy loss was greater than 1.0 foot between the current and

previous cross section. This may indicate the need for additional cross sections.

Response: As discussed above, no additional cross-sections are necessary.

(7) 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.

Response: As discussed on item #4 above, it is okay to set critical depth at

these locations.

(8) RS 4570.50 and RS 4496.5: During the culvert inlet control computations,

the program could not balance the culvert/weir flow. The reported inlet energy grade

answer may not be valid.

Response: Refer to response for item #2 above.
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CHECK·RAS NT (Outfall Channel)

The following warning messages were generated by CHECK-RAS NT, and they

are addressed as below.

(1) The left overbank n value of 0.045 and the right overbank n values of 0.035

and 0.045 are less than or equal to the channel n value of 0.045. The overbank n

values should be reevaluated.

Response: The n value of 0.045 is conservative and reflects a mature and

unmaintained vegetation condition. Generally, the same n value of 0.045 was used to

represent the left and right overbanks and the channel.

(2) Channel n value is equal to or less than 0.025. The n value of the channel

is usually larger than 0.025. The n value should be reevaluated it if is not representing

a concrete lined channel.

Response: The n-values equal to or less than 0.025 represent concrete

culverts, drop structures and the existing concrete channel.

CHECK-RAS NT (Remnant Channel)

The following warning messages were generated by CHECK-RAS NT, and they

are addressed as below.

(1) Right overbank n value is less than 0.035. The n value for overbank is

usually larger than 0.035. The nvalues should be reevaluated.

Response: The right overbank n values less than 0.035 represent the concrete

drop structure.
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(2) Channel n value is equal to or less than 0.025. The n value of the channel

is usually larger than 0.025. The n value should be reevaluated it if is not representing

a concrete lined channel.

Response: The n-values equal to or less than 0.025 represent concrete

culverts and drop structures.

(3) RS 3982: Contraction and expansion loss coefficients are 0.1 and 0.3.

They should be equal to 0.3 and 0.5, respectively.

Response: RS 3982 is set too far upstream from the culvert. No additional

cross section was set at specified section 4 location because the majority of the flow

weirs over the culvert. Therefore, there is not a major impact in the WSE.

CHECK-RAS XS (Outfall Channel)

The following warning messages were generated by CHECK-RAS XS, and they

are addressed as below.

(1) Discharge is different between the upstream side and downstream side

of the structure.

Response: As flow keeps increasing downstream, the flow increase

coincidently occurred just downstream of the Gulvert.

(2) This cross-section is located too far upstream from the critical depth

cross-section.

Response: The downstream cross-sections are generally located within 30

(3) The maximum number of iterations is O. It should not be less than 20.

feet. Therefore, no additional cross-sections are necessary.
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Response: No iterations are performed at drop structure locations where the

program uses critical depth for the water surface.

CHECK-RAS XS (Remnant Channel)

The following warning messages were generated by CHECK-RAS XS, and they

are addressed as below.

(1) Left levee option is used at this river station. Please investigate whether

the NFIP requirements for levees are met.

Response: The levee option is used to encroach the wash cross section.

Since the wash cross section is too wide, it depicts contributing washes. Therefore,

removing the levee is not necessary.

(2) Right levee option is used at this river station. Please investigate

whether the NFIP requirements for levees are met.

Response: Refer to response for item # 1above.

(3) Discharge decreases in the downstream direction.

Response: 200 cfs is diverted to the east through an 8'x6' GSG.

CHECK-RAS Structure (Outfall Channel)

The following warning messages were generated by CHECK-RAS Structure,

and they are addressed as below.

(1) RS 30801: The end station of 250 from downstream road/weir data is

greater than the end station of 81 from downstream internal section. The high chord

elevation of 1196 for the end road/weir station is greater than the ground elevation of

than the ground elevation. The road/weir data should be included in the ground data.

1190.983 for the end ground station. The EGEL at section 3 of 1191.14 is greater
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Response: The deck/roadway data is from the proposed contour at Culvert RS

30801. The upstream/downstream internal sections are defaulted to the upstream

/downstream cross-sections (RS 30801.1 and 26495). It is okay to keep these

settings. This is a typical comment for many of the culverts. Therefore, it is okay to

keep these settings for all culverts.

(2) RS 30801: 'Culvert Upstrm Dist' of 0.1 is less than the height of the

culvert opening of 6. Section 3 should be placed at the foot of the road embankment

or wing walls. Distance at sections 4&3, and 'Distance from Upstream XS' should be

adjusted.

Response: If section 3 gets moved further upstream, the head loss between

the cross sections will be less. Currently, the head loss between the cross sections is

low. Therefore, there is no need to move any cross sections. This is a typical

comment for many of the culverts. Therefore, there is no need to move any cross

sections for all culverts.

(3) RS 30801: Culvert chart # is 1 and scale # is 1. Culvert entrance

shape is square edge entrance with headwall. Culvert entrance loss coefficient is 0.2.

It should be equal to 0.5.

Response: For this pipe culvert, the entrance loss coefficient of 0.2 is based

on the assumption that a similar type of headwall would be used as compared to the

rest of the box culverts.

(4) RS 25271.8: The channel distance of 6.8 at downstream internal

section is less than height of the culvert opening of 7. Section 2 should be placed at
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the foot of the road embankment or wing walls. Distances at sections 2, 3 & 4 should

be adjusted.

Response: If section 2 is moved further downstream, the head loss between

the cross sections will be less. Currently, the head loss between the cross sections is

low. Therefore, there is no need to move any cross sections. This is a typical

comment for many of the culverts. Therefore, there is no need to move any cross

sections for any of the culverts.

(5) RS 25271.8: Culvert chart # is 8 and scale # is 1. Culvert entrance

shape is wingwall flared 30 to 75 deg. Culvert entrance loss coefficient is 0.2. It

should be equal to 0.4.

Response: For this type of culvert, the beveled top edge wingwall flared 30 to

75 degrees was used. The entrance loss coefficient for this type of wingwall is 0.2.

This is a typical comment for most of the culverts. Therefore, there is no need to

revise the entrance loss coefficient for all culverts.

(6) Right levee option is used at this river station. Please investigate

whether the NFIP requirements for levees are met.

Response: Refer to response for item #1 above.

(7) RS 15872.6: The end station of 251.811 from upstream road/weir data

is greater than the end station of 28 from upstream internal section / section 3. The

high chord elevation of 1162.845 for the end road/weir station is greater than the

ground elevation of 1158.42 for the end ground station. The EGL at section 3 of
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1159.41 is greater than the ground elevation. The road/weir data should be included in

the ground data.

Response: The deck/roadway data is from the proposed contour at Culvert RS

15872.6. The upstream/downstream internal sections are defaulted to the upstream

/downstream cross-sections (RS 15872.7 and 15794.4). It is okay to keep these

settings. This is a typical comment for many of the culverts. Therefore, it is okay to

keep these settings for all culverts.

CHECK·RAS Structure (Remnant Channel)

The following warning messages were generated by CHECK-RAS Structure,

and they are addressed as below.

(1) RS 4570.5: The starting station of 906.12 from upstream road/weir data

is less than the end station of 906.98 from upstream internal section/ section 3. The

high chord elevation of 1187.117 for the starting road/weir station is greater than the

ground elevation of 1187.066 for the starting ground station. The EGL at section 3 of

1188.23 is greater than the ground elevation. The road/weir data should be included in

the ground data.

Response: The deck/roadway data is from the existing contour at Culvert RS

4570.5. The upstream/downstream internal sections are defaulted to the upstream

/downstream cross-sections (RS 4589 and 4545). It is okay to keep these settings.

This is a typical comment for many of the culverts. Therefore, it is okay to keep these

•
settings for all culverts.
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(2) RS 3510.5: The end station of 1254.769 from downstream road/weir

•

data is less than the end station of 1254.79 from downstream internal section. The

high chord elevation of 1189.518 for the end road/weir station is greater than the

ground elevation of 1189.463 for the same ground station. The road/weir profile may

be extended.

Response: The deck/roadway data is from the existing contour at Culvert RS

3510.5. The upstream/downstream internal sections are defaulted to the upstream

/downstream cross-sections (RS 3519 and 3500). It is okay to keep these settings.

This is a typical comment for other culverts. Therefore, it is okay to keep these

settings for all culverts.

(3) RS 4496.5: The end station of 1253.678 from upstream road/weir data

is less than the end station of 1254.35 from upstream internal section 3. The high

chord elevation of 1192.412 for the end road/weir station is greater than the ground

elevation of 1191.951 for the same ground station. The road/weir profile may be

extended.

Response: The deck/roadway data is from the existing contour at Culvert RS

4496.5. The upstream/downstream internal sections are defaulted to the upstream

/downstream cross-sections (RS 4514 and 4483). It is okay to keep these settings.

This is a typical comment for other culverts. Therefore, it is okay to keep these

settings for all culverts.

However, the ineffective flow elevation of 1185.2 between stations 900.43 and 996.5

(4) RS 3500: This is section 2. Weir flow occurs at Culvert Group 1.
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is equal to or greater than the WSEL of 1184.82. The LMnTpRdD is 1184.744 and the

MXLoCdD is 1184.1. The ineffective flow elevation should be between the LMnTpRdD

and the MXLoCdD If LMnTpRdD is greater than MXLoCdD. Otherwise, it should be

equal to LMnTpRdD. It should also be less than the WSEL.

Response: If the ineffective flow elevation is greater than either LMnTpRdD or

the MXLoCdD, it does not affect the WSEL. It is okay to keep these settings.

(5) RS 1426: This is section 3. EGEL 3 (1172.15) is greater than the

MnTpRd (1172.088) at Culvert Group 1. However, the ineffective flow elevation of

1173.9 between stations 886.01 and 970.5 is equal to or greater than the WSEL of

1171.89. The ineffective flow elevation should be equal to or lower than the MnTpRd.

It should also be less than the WSEL.

Response: If the ineffective flow elevation is greater than the MnTpRd, it does

not affect the WSE. It is okay to keep these settings. This is a typical comment for

other culverts. Therefore, it is okay to keep these settings for all culverts.

5.8 Calibration

No special calibration is needed as part of this study.

• Hoskin-Ryan Consultants, Inc.
36

White Tanks FRS NO.3 Outfall Channel CLOMR
HRC 09-077-01



Technical Data Notebook

•

•

5.9 Final Results

5.9.1 Hydraulic Analysis Results

5.9.1.1 Existing Condition Jackrabbit Wash

The HEC-RAS model outputs are included in Appendix E, and the

floodplain/floodway water surface elevations are summarized in Tables 7.

Jackrabbit Wash between Camelback Road and Medlock Drive does not have

enough capacity to contain the 1DO-year peak flow and the excess flow

overtops Jackrabbit Trail. For this section of the wash, the 1DO-year floodplain

elevations are set at the the ground elevation along Jackrabbit Trail roadway

centerline. The east boundary of the 1DO-year floodplain is set along

Jackrabbit Trail centerline.

Table 7: Floodplain/Floodway Summary (Jackrabbit Wash)

Note: Elevations shown are on the NAVD88 Datum.

* Floodplain elevations are set at the ground elevatIons along Jackrabbit Trail centerline

RS Q(cfs) HEC-RAS WSEl 100-Year Floodplain Elevation 1OO-Year Floodway Elevation

22197 40 1188.36 1187.53* 1188.79
22085 40 1188.35 1188.00* 1188.77
22041 40 1188.35 1187.82* 1188.73
22028 40 1188.35 1187.82* 1188.73
22010 40 1188.35 1188.00* 1188.72
21979 40 1188.35 1187.98* 1188.69
21847 128 1188.21 1187.94* 1188.57
21478 275 1187.31 1187.19* 1187.68
21016 310 1186.87 1186.87 1187.41
20997 310 1185.21 1185.21 1185.21
20809 310 1183.53 1183.53 1183.53
20409 310 1181.75 1181.75 1181.76
19912 558 1178.61 1178.61 1178.63
19608 609 1176.76 1176.76 1176.95
19578 609 1176.79 1176.79 1176.93
19507 609 1175.25 1175.25 1175.27
19457 609 1174.96 1174.96 1175.13
19247 609 1174.43 1174.43 1174.74
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Table '7: Floodplain/Floodway Summary (Jackrabbit Wash) - Continued

Note: Elevations shown are on the NAVD88 Datum.

RS Q(cIs) HEC·RAS WSEl 100-Year Floodplain Elevation 1OO-Year Floodway Elevation

18953 672 1173.62 1173.62 1174.29
18923 672 1173.64 1173.64 1174.28
18850 672 1172.82 1172.82 1172.82
18800 672 1172.72 1172.72 1172.72
18713 672 1172.56 1172.56 1172.56
18563 795 1171.77 1171.77 1171.77
18214 795 1169.56 1169.56 1169.56
17914 795 1168.01 1168.01 1168.01
17408 985 1165.37 1165.37 1165.38
16918 985 1163.02 1163.02 1163.48
16407 985 1162.72 1162.72 1163.42
15976 985 1162.61 1162.61 1163.32
15933 985 1162.27 1162.27 1163.24
15855 784 1157.75 1157.75 1157.88
15750 794 1157.18 1157.18 1157.20
15344 794 1154.51 1154.51 1154.53
15022 828 1150.55 1150.55 1150.55
14622 828 1149.88 1149.88 1149.88
14322 828 1148.92 1148.92 1148.92
14277 828 1147.45 1147.45 1147.45
14260 828 1145.92 1145.92 1145.92
14247 828 1145.88 1145.88 1145.88
14197 828 1145.47 1145.47 1145.47
14122 851 1145.42 1145.42 1145.42
13925 851 1145.05 1145.05 1145.05
13622 865 1144.54 1144.54 1144.54
13318 865 1143.7 1143.7 1143.70
13288 865 1142.33 1142.33 1142.33
13270 865 1141.72 1141.72 1141.72
13257 865 1141.7 1141.7 1141.70
13207 865 1141.52 1141.52 1141.52
13122 966 1141.54 1141.54 1141.54
12922 966 1141.4 1141.4 1141.40
12341 982 1139.55 1139.55 1139.55
11844 982 1135.8 1135.8 1135.80
11350 1000 1132.44 1132.44 1132.45
10818 1050 1127.56 1127.56 1127.55
10316 1050 1123.15 1123.15 1123.31
9824 1050 1119.74 1119.74 1119.77
9324 1094 1114.88 1114.88 1114.88
8824 1094 1110.99 1110.99 1110.99
8320 1190 1106.29 1106.29 1106.33
7826 1190 1101.8 1101.8 1101.80
7330 1190 1097.98 1097.98 1098.01
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Table 7: Floodplain/Floodway Summary (Jackrabbit Wash) - Continued

Note: Elevations shown are on the NAVD88 Datum.

RS a(cIs) HEC-RAS WSEl 100-Year Floodplain Elevation 100-Year Floodway Elevation

6826 1190 1093.44 1093.44 1093.49
6310 1484 1086.69 1086.69 1086.71
5920 1484 1084.53 1084.53 1084.53
5902 1484 1079.95 1079.95 1079.94
5600 1484 1079.64 1079.64 1079.63
5400 1484 1079.69 1079.69 1079.69
5220 1484 1077.29 1077.29 1077.29
5193 1484 1076.79 1076.79 1076.79
5181 1484 1073.74 1073.74 1073.82
5100 1484 1073.92 1073.92 1073.99
4800 1484 1073.83 1073.83 1073.91
4748 1484 1073.87 1073.87 1073.94
4740 1484 1074.04 1074.04 1074.10
4650 1597 1073.35 1073.35 1073.41
4600 1597 1071.57 1071.57 1071.62
4350 1597 1069.27 1069.27 1069.27
4278 1597 1069.86 1069.86 1069.86
4200 1597 1067.66 1067.66 1067.65
4183 1597 1067.53 1067.53 1067.54
4168 1597 1064.86 1064.86 1064.86
4100 1597 1064.82 1064.82 1064.82
3800 1597 1063.39 1063.39 1063.40
3500 1597 1060.31 1060.31 1060.31
3200 1597 1058.79 1058.79 1058.79
2903 1597 1057.67 1057.67 1057.67
2885 1597 1053.24 1053.24 1053.24
2800 1597 1052.72 1052.72 1052.72
2500 1597 1052.33 1052.33 1052.33
2200 1597 1051.99 1051.99 1051.99
1900 1597 1050.91 1050.91 1050.91
1568 1597 1049.53 1049.53 1049.53
1552 1597 1048.55 1048.55 1048.55
1500 1597 1048.61 1048.61 1048.62
1300 1597 1048.62 1048.62 1048.62
1000 1597 1048.6 1048.6 1048.60
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5.9.1.2 Outfall Channel and Remnant Channel

The 1DO-year water surface elevations from the proposed conditions

Outfall Channel and Remnant Channel HEC-RAS models are used to delineate

the east and west boundaries of the proposed Zone AE floodplain, as shown in

Figures 3A to 3D and Sheets 1 through 10 of the 1DO-Year Floodplain Maps.

The HEC-RAS model outputs are included in Appendix E, and the

floodplain/floodway water surface elevations are summarized in Tables 8 and

9.

Table 8: Floodplain/Floodway Summary (Outfall Channel)

Note: Elevations shown are on the NAVD88 Datum.

RS Q (cfs) 100-Year Floodplain/Floodway
Elevations

31266 187 1191.51
31216 187 1191.56
31204 187 1191.58
31000 187 1191.59
30812 187 1191.56
30802 187 1191.48
30801 Culvert
26495 507 1186.88
26475 507 1186.93
26200 507 1186.64
25900 507 1186.32
25600 507 1185.99
25299 507 1185.66
25195 507 1185.54
25000 507 1185.37
24700 507 1185.08
24400 507 1184.81
24081 507 1184.52
24061 507 1184.34

24052.5 Culvert
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Table 8: Floodplain/Floodway Summary (Outfall Channel) . Continued

Note: Elevations shown are on the NAVD88 Datum.

RS a(cfs) 100-Year Floodplain/Floodway
Elevations

23639 507 1183.75
23619 507 1183.81
23300 507 1183.52
23000 507 1183.22
22731 507 1182.93
22711 507 1182.75

22704.4 Culvert
22635 507 1182.22
22615 507 1182.29
22500 507 1182.18
22200 507 1181.87
21900 507 1181.53
21600 507 1181.14
21326 507 1180.69
21308 507 1179.05
21275 507 1177.17

21265.8 Culvert
21136 507 1176.89
21135 507 1176.87
21124 507 1176.87
20850 507 1176.57
20580 507 1176.25
20550 507 1174.79
20538 507 1173.87
20532 507 1173.99
20502 507 1174.27
20501 507 1174.22
20486 507 1174.25
20300 507 1174.04
20077 507 1173.77
20048 507 1172.31
20036 507 1172.24
20030 507 1172.3
20000 507 1172.49
19999 507 1172.47
19984 507 1172.49
19650 739 1172.15
19310 739 1171.65
19277 739 1171.15
19267 739 1171.28
19260 739 1171.28
19252 739 1169.47
18960 739 1168.4

•
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Table 8: Floodplain/Floodway Summary (Outfall Channel) - Continued

Note: Elevations shown are on the NAVD88 Datum.

RS Q(ets)
100-Year Floodplain/Floodway

Elevations
18920 739 1165.68
18340 739 1164.95
18200 790 1165.69
17900 790 1165.43
17579 790 1165.12
17549 790 1163.17
17537 790 1162.44
17531 790 1162.59
17501 790 1163.01
17500 790 1162.96
17486 790 1163.02
17350 790 1162.89
17050 790 1162.6
16779 790 1162.35
16749 790 1160.39
16737 790 1160
16731 790 1160.12
16701 790 1160.49
16700 790 1160.45
16686 790 1160.51
16500 790 1160.36
16200 790 1160.16
15984 790 1160
15939 790 1157.69
15919 851 1158.07

15918.6 Culvert
15742 851 1157.8
15741 851 1157.77
15731 851 1157.79
15591 851 1157.69
15561 851 1155.5
15537 851 1151.62
15531 851 1152.05
15501 851 1152.81
15500 851 1152.75
15485 851 1152.81
15300 851 1152.56
15081 851 1152.26
15046 851 1150.23
15042 851 1149.82
15000 851 1150.57
14600 851 1149.91
14300 851 1148.97
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Table 8: Floodplain/Floodway Summary (Outfall Channel) - Continued

Note: Elevations shown are on the NAVD88 Datum.

RS a(cfs)
100-Year Floodplain/Floodway

Elevations
14255 851 1147.49
14238 851 1145.95
14225 851 1145.9

14223.6 Culvert
14175 851 1145.46
14150 851 1145.34
14100 851 1145.38
13900 851 1145.01
13600 851 1144.5
13296 851 1143.66
13266 851 1142.3
13248 851 1141.18
13235 851 1141.15

13233.5 Culvert
13185 851 1140.92
13175 851 1140.92
13100 851 1140.96
12900 851 1140.8
12767 851 1140.64
12736 851 1138.62
12716 851 1137.2
12710 851 1137.3
12680 851 1137.68
12679 851 1137.64
12665 851 1137.68
12450 851 1137.48
12270 851 1137.28
12240 851 1135.09
12216 851 1132.52
12210 851 1132.67
12180 851 1133.19
12179 851 1133.15
12164 851 1133.19
11900 851 1132.95
11590 851 1132.63
11560 851 1130.44
11536 851 1127.94
11530 851 1128.09
11500 851 1128.59
11499 851 1128.56
11484 851 1128.59
11300 851 1128.41
11133 851 1128.22
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Table 8: Floodplain/Floodway Summary (Outfall Channel) - Continued

Note: Elevations shown are on the NAVD88 Datum.

RS Q(cfs)
100-Year Floodplain/Floodway

Elevations
11086 851 1126
11069 851 1125.59
11063 851 1125.68
11033 851 1126.07
11032 851 1126.04
11017 851 1126.08
10800 851 1125.96
10645 851 1125.9
10599 931 1124.49
10598 Culvert
10545 931 1120.76
10521 931 1121.75
10520 931 1121.73
10500 931 1121.73
10350 931 1121.59
10154 931 1121.41
10124 931 1119.09
10100 931 1116.66
10094 931 1116.8
10064 931 1117.35
10063 931 1117.31
10048 931 1117.36
9900 931 1117.24
9728 931 1117.06
9675 931 1114.71
9660 931 1114.26
9654 931 1114.37
9624 931 1114.85
9623 931 1114.81
9608 931 1114.86
9450 931 1114.75
9299 931 1114.67
9273 931 1113.29
9272 Culvert
9218 931 1109.47
9194 931 1110.33
9193 931 1110.31
9183 931 1110.31
9000 931 1110.14
8863 931 1110
8809 931 1107.65
8785 931 1105.15
8779 931 1105.31
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Table 8: Floodplain/Floodway Summary (Outfall Channel) - Continued

Note: Elevations shown are on the NAVD88 Datum.

RS a(cfs) 100-Year Floodplain/Floodway
Elevations

8749 931 1105.86
8748 931 1105.82
8733 931 1105.87
8600 931 1105.76
8437 931 1105.59
8400 931 1103.27
8376 931 1100.86
8370 931 1101
8340 931 1101.54
8339 931 1101.5
8325 931 1101.55
8150 931 1101.39
8004 931 1101.26
7970 931 1098.79
7960 931 1099.47

7958.2 Culvert
7907.3 931 1098.01
7886 931 1098.91
7885 931 1098.88
7876 931 1098.89
7700 931 1098.72
7425 931 1098.45
7376 931 1096.11
7358 931 1094.62
7352 931 1094.77
7322 931 1095.33
7321 931 1095.29
7306 931 1095.33
7150 931 1095.19
7030 931 1095.08
7000 931 1092.76
6982 931 1091.32
6976 931 1091.46
6946 931 1092.01
6945 931 1091.97
6930 931 1092.02
6800 931 1091.91
6700 931 1091.84
6673 931 1089.3
6663 931 1089.93

6661.6 Culvert
6570 931 1087.28
6550 931 1086.04
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Table 8: Floodplain/Floodway Summary (Outfall Channel) - Continued

Note: Elevations shown are on the NAVD88 Datum.

RS Q(cfs) 100-Year Floodplain/Floodway
Elevations

6200 931 1085.03
5920 931 1083.66
5902 931 1078.92
5600 931 1078.32
5400 931 1078.24

5342.1 Culvert
5220 931 1076.46
5193 931 1076.01
5181 931 1072.87
5100 931 1072.96
4800 1073 1071.88
4748 1073 1071.81
4740 1073 1072.31

4729.5 Culvert
4650 1073 1072.06
4600 1073 1070.57
4350 1073 1068.45
4278 1073 1068.42
4271 Culvert
4200 1073 1067.15
4183 1073 1066.88
4168 1073 1063.88
4100 1073 1063.85
3800 1073 1062.62
3500 1073 1059.51
3200 1073 1057.99
2903 1073 1056.89
2885 1073 1052.44
2800 1073 1051.87
2500 1073 1051.49
2200 1073 1051.17
1900 1073 1050.14
1568 1073 1048.93
1552 1073 1048.58
1500 1073 1048.61
1300 1073 1048.61
1000 1073 1048.6
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Table 9: Floodplain/Floodway Summary (Remnant Channel)

Note: Elevations shown are on the NAVD88 Datum.

RS a (cfs) 1OO-Year Floodplain Elevation 1OO-Year Floodway Elevation

4700 25 1188.39 1188.47
4589 25 1188.39 1188.46

4570.5 Culvert
4545 25 1188.38 1188.46
4532 25 1188.38 1188.45
4514 25 1188.38 1188.45

4496.5 Culvert
4483 25 1188.34 1188.43
4351 98 1188.27 1188.31
3982 237 1186.91 1187.40
3519 237 1186.76 1187.18

3510.5 Culvert
3500 237 1185.07 1185.07
3313 237 1183.37 1183.45
2913 482 1181.83 1181.86
2415 482 1178.42 1178.43
2112 250 1174.55 1174.55
2081 250 1174.52 1174.52
2043 Culvert
2010 250 1173.88 1173.87
1960 250 1173.57 1173.57
1751 250 1172.78 1172.78
1456 250 1172.02 1172.02
1426 339 1171.85 1171.85

1391.38 Culvert
1354 339 1171.3 1171.30
1304 339 1171.08 1171.08
1216 339 1170 1170.00
1069 339 1168.98 1168.98
1034 339 1168.28 1168.28
1030 339 1166.26 1166.26
1025 339 1165.61 1165.61
1020 339 1165.75 1165.75
1000 339 1165.74 1165.74

5.9.2 Verification of Results

Since the majority of the Jackrabbit Trail Wash is to be replaced with the Outfall

banks. The Jackrabbit Trail Wash effective floodplain currently affects many properties

Channel, the proposed Zone "AE" floodplain would be contained within the channel
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along its alignment. With the construction of the Outfall Channel all of those properties

will be removed from the floodplain zone.

6 Erosion and Sediment Transport

6.1 Method Description

Total sediment yield from tributary areas is from calculations using the District's

DDMSW program, Beta Version 4.5.3. Refer to Appendix A for calculations. The DDMSW

program calculates the wash loads using the Modified Universal Soil Loss Equation (MUSLE)

and bed load using the Zeller-Fullerton equation.

6.2 Parameter Estimation

For wash load calculations, the tributary area soils information is from GIS files provided

by the District. For bed load calculations, the grain size distribution from the wash sand bed

samples are as follows; D84=4.0mm, D50=1.2mm, D14=O.2mm.

6.3 Modeling Considerations

Tributary wash cross section geometry is from the one-foot contour interval topography

provided by Cooper Aerial. The Rational Method is used to calculate peak discharges and

runoff volumes.

6.4 Problems Encountered During the Study

6.4.1 Special Problems and Solutions

No special problems or solutions are associated with erosion and sediment transport.

6.4.2 Modeling Warning and Error Messages

No warnings or error messages are associated with erosion and sediment transport.
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6.5 Calibration

No special calibrations are needed for the erosion and sediment transport analysis.

6.6 Final Results

6.6.1 Erosion and Sediment Transport Analysis Results

Three in-line sediment-trapping basins are designed within the Outfall Channel

to collect and trap sediment from tributary washes (SF07, SF08 and SF17). One drop

inlet box culvert is designed to trap sediment from one of the contributing washes

(SF14). The sediment basins are designed with a storage volume sUfficient to

accommodate the tributary sediment yield from the 1DO-year event. Table 10

summarizes the storage volumes.

Initially, the sediment storage calculations were obtained from the White Tanks

FRS No. 3 Outfall Channel Final Design, Drainage Report (Ref. 6). The sediment

storage calculations were revised as part of this CLOMR report and are included in

Appendix F.

Table 10: Sediment Storage Summary

Sheet #
Sediment Side Flow ID Sediment Quantity, 100- Sediment Storage
Basin # Year (Acre-ft) (Acre-ft)

10 1 SF07 0.199 0.239
10 2 SF08 0.169 0.182
8 3 SF14 0.219 0.269
8 4 SF17 0.140 0.198

Total= 0.727 0.888

6.6.2 Verification of Results

Sediment transport has not been analyzed in previous studies therefore, the

•
results cannot be compared.
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7 Draft FIS Report Data

7.1 Summary of Discharges

See Tables 8 and 9 in Section 5.9 of this report for the 1DO-year discharges at each

cross-section. Updated hydrology is included as part of this study in order to reflect current

conditions and regulations.

7.2 Floodway Data

For White Tanks FRS3 Outfall Channel, the 1DO-year flow is contained within the

channel and the floodway is set at the same boundary of the floodplain. For the remnant

channel, see Table 9 in Section 5.9 of this report for the floodway data.

7.3 Annotated Flood Insurance Rate Map

The Annotated Flood Insurance Rate Maps are shown in Figure 3A to Figure 3D.

7.4 Flood Profiles

Flood profiles are provided in Appendix E.
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Technical Data Notebook

Appendix A: References

A.1 Data Collection Summary (References)

A.2 Referenced Documents

A.2.1 Excerpt from White Tanks / Agua Fria ADMS (Ref. 9)

A.2.2 Excerpt from White Tanks FRS NO.3 Outfall Channel Final Design, Drainage Report

(Ref. 6)

A.2.3 White Tanks FRS #3 Outlet Channel Project, Clean Water Act Section 404 Report

(Ref. 17)

A.2.4 White Tanks FRS No.3 Outfall Channel Final Design, Final Construction Plans (Ref.

7)

A.2.5 Excerpts from the Inflow Design Flood Hydrology for the White Tanks FRS No.4

Rehabilitation Project (Ref. 15).

• Hoskin-Ryan Consultants, Inc. White Tanks FRS NO.3 Outfall Channel CLOMR
HRC 09-077-01
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Hoskin-Ryan Consultants, Inc.

A.1 Data Collection Summary (References).

White Tanks FRS NO.3 Outfall Channel CLOMR
HRC 09-077-01
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A.1 References

1. Flood Control District of Maricopa County, Drainage Design Manual for Maricopa
County Arizona, Volume 1- Hydrology, November 18, 2009.

2. Flood Control District of Maricopa County, Drainage Design Manual for Maricopa
County Arizona, Volume 11- Hydraulics, Draft June 2010.

3. Federal Emergency Management Agency, Flood Insurance Rate Map (FIRM): Maricopa
County, Arizona and Unincorporated Areas, Maps Numbered 04013C1590H and
04013C2055G, both dated September 30,2005.

4. Hoskin Ryan Consultants, Inc., White Tanks FRS NO.3 Outfall Channel, 30% Design
Report, FCD 2007C016, June 30, 2009

5. Hoskin Ryan Consultants, Inc., White Tanks FRS NO.3 Outfall Channel, Final Design
Report, FCD 2009C012, February, 2011.

6. Hoskin Ryan Consultants, Inc., White Tanks FRS NO.3 Outfall Channel, Final Design,
FCD 2009C012 - Drainage Report, February, 2011.

•
7. Hoskin Ryan Consultants, Inc., Final Plans for the Construction of White Tanks FRS

NO.3 Outfall Channel, Final Design, PCN 470.04.32, FCD Contract No. 2009-C012,
February, 2011.

8. Hoskin Ryan Consultants, Inc., Operations and Maintenance Manual, Construction
Contract FCD 2010C031, White Tanks FRS NO.3 Outfall Channel, PCN 470.04.32,
February 7, 2011

9. The WLB Group, White Tanks / Agua Fria Area Drainage Master Study, prepared for
Flood Control District of Maricopa County, October, 1992.

10. URS, Loop 303/ White Tanks Area Drainage Master Plan Update, Flood Control
District of Maricopa County Contract No. 99-40, April, 2004.

11. HDR, Loop 303/ White Tanks Area Drainage Master Plan Update Area Hydrologic
Analysis (ADMPU AHA), September 2009

12. United States Army Corps of Engineers, Hydrologic Engineering Center, HEC-1,
Version 4. 1, June 1998.

13. United States Army Corps of Engineers, Hydrologic Engineering Center, HEC-RAS River
Analysis System, Version 4. 1, January 2010.

14. Hoskin Ryan Consultants, Inc., White Tanks FRS NO.3 Outfall Channel, FCD
2009C012 -Survey Report, April 2010.

• Hoskin-Ryan Consultants, Inc. White Tanks FRS NO.3 Outfall Channel CLOMR
HRC 09-077-01
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15. Wood, Patel and Associates, Inc., Inflow Design Flood Hydrology for the White Tanks
FRS no. 4 Rehabilitation Project, November 2010.

16. Phillips, J.V., and Tadayon,S., 2006, Selection of Manning's Roughness Coefficient for
Natural and Constructed Vegetation and Non-Vegetated Channels, and Vegetation
Maintenance Plan Guidelines for Vegetated Channels in Central Arizona: U.S.
Geological Survey, Scientific Investigation Report 2006-5108, 41 p.

17. Flood Control District of Maricopa County, White Tanks FRS #3 Outfall Channel
Project, Clean Water Act Section 404 Report, June 2010.

18. Flood Control District of Maricopa County, White Tanks FRS NO.3 Outfall Channel,
Maintenance Plan, October 2010.

• Hoskin-Ryan Consultants, Inc. White Tanks FRS NO.3 Outfall Channel CLOMR
HRC 09-077-01
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A.2.1 Excerpt from White Tanks I Aqua Fria ADMS (Ref. 9)

• Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Outfall Channel CLOMR
HRC 09-077-01
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VERTICAL CONTROL DATUMB4

(rv £ivb?q),
The vertical control is based on the NATIONAL GEODETIC VERTICAL DATUM. The
following National Geodetic Survey monuments were used to establish vertical control.
See the following recovery notes by the Arizona Department of Transportation.

•
Name of
Survey Monument Location Elevation

BEDROCK-l Northern Avenue, 2.5 Miles West 1514.92
of Beardsley Canal

N-475 Northern Avenue, 2.5 Miles West 1474.15
of Beardsley Canal

M-475 Northern Avenue, 1.8 Miles West 1343.22
of Beardsley Canal

L-475 Northern Avenue, 0.7 Miles West 1264.23
of Beardsley Canal

P-475 Northern Avenue, 2.5 Miles West 1443.02
of Beardsley Canal

.....-.----.

/~ NAV\} ~~

L~\~tk: 1":3e~r 4qN rJ
l&lJi~~ (11· ~ ~ll:J'J W

•
N{;vDJ~' 10$(, '5 >~.~,

NAVDlfo,'I05'1" 64 ~
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4.5.6 Bedrock W~h - Wash 3

Bedrock Wash begins in the detention basin behind WhIte Tanks Structure #3 and
continues upstream west and northwest into the White Tank Mountains. The slope-area
method was used to begin the backwater analysis at normal depth. Both the floodplain
and floodway were matched into the IOO-year ponding water surface elevation behind
White Tanks Structure #3 as taken from the HEC-1 model. This wash flows through an
earthen embankment created by Case Proving Grounds equipment at cross section Xl =
0.395. No other unique conditions exist in thiS reach.

4.5.7 North Fork Bedrock Wash - W~h 3A

North Fork Bedrock Wash begins at the confluence with Bedrock Wash and continues
upstream west and northwest Into the White Tank Mountains. The beginning water
surface elevation waS taken from HEC-2 analysis of Bedrock Wash where it joins the
confluence with North Fork Bedrock Wash. No unique condItions or problems exist on
this wash.

4.5.8 Jackrabbit Trail Wash,. Wash 4
--rijvf; Uvl.tJeiL \/!"' e.:!UL-r 1- ! ~ \Z S 0,7 ~ t;~rl.d. i(~ u, 25

JackTabbit Trail W~h begins in the detention basin behind White Tanks Flood Retarding
Structure #4 and continues upstream north along the west side of Jackiabbit Trail to
the limit of study at Medlock Drive, approximately 1000 feet north of Camelback Road
Extended. A split flow analysis was run along the length of Jackrabbit Trail to compute
final discharges that would be used in the final HEC-2 analysis. This split flow analysis
is included in Appendix J, Volume 11 of 15, under separate cover, for review.

The backwater analysis was started at nonnal depth using the slope-area method. Both
the floodplain and floodway are matched into the lOO-year ponding water surface
elevation behind White Tanks Structure #4 as obtained from the HEC-1 model. There
are a number of are~ along Jackrabbit Trail where flows exceed the capacity of the
channel and overtop the road. Following is a list of the areas where these flows will
break out:

1. Approximately 250 CFS will break out to the east over Jackrabbit Trail from
cross section~X-r-;;-0.440to Xl = 0.566. Break out flows then continue overland
to the southeast as sheet flow. 1'Vir\; , <)~l o-f 1-1 ()

235

•~
2. There are five 10' x 4' box culverts located underneath the eastbound off-ramp

of Interstate 10 and four 12' x 4.5' box culverts are located under the westbound
on-ramp of Interstate 10. A concrete lined channel connects these two
culverts. There are also four 12' x 4.5' box culverts conveying flows underneath
McDowell Road. Some flow will break out to the east over]ackrabbit Trail at
cross section Xl = 1.159 to Xl = 1.348 upstream of McDowell Road, however
these are very small amounts (less than 10 CFS). Breakout flows will then
continue overland to the southeast as sheet flow.



• 3.

i 1<. ,-1;-
-( :.:-; .; C;,/tlJ \...,.--
~....

!f
Approximately 390 CFS will bre+kout to the east over Jackrabbit Trail from
cross section Xl = 1.631 to Xl = 1.818. Break out flows continue overland to
the southeast as sheet flow:- The wash riows through a man-made retention
basin east of the Caterpillar Proving Grounds buildings at cross sections Xl =
2.973 to Xl =3.154.

236

•

4. Approximately 152 CFS will break out to the east over Jackrabbit Trail betw~en
cross section Xl =4.016 and 29-= 4.152.__ ---=> r)\:}'l1j~ u-j (c:.. ;-;-;3-1 bO-f2. R.. k.d

5. The last break out flow that occurs on this wash is at cross section Xl =4.152
where 187 CFS breaks out over the top of Jackrabbit Trail. __ -.

No other unique conditions or problems exist on this reach.

4.5.9 Tuthill Dike Wash - Wash 5

Tuthill Dike Wash begins in the detention basin behind White Tanks Flood Retarding
Structure #4 and continues west upstream approximately 1/2 mile to the Tuthill Road
alignment, then turns north and continues along the west side of Tuthill Dike and
terminates approximately 1/2 mile north of Camelback Road Extended. The backwater
analysis was started at normal depth using the slope-area method behind White Tanks
Flood Retarding Structure #4. Both the floodplain and floodway were then matched
into the 100-year ponding water surface elevation behind White Tanks Structure #4 as
obtained from the HEC-I model.

Flow is conveyed through four 10' x 4' box culverts underneath Interstate 10. The
capacity of these culverts is not sufficient to handle the flows collected at this point,
and approximately 1440 CFS flows over the dike to the east.

The· effective flow option was incorporated for the five f;ross sections upstream of the
Interstate 10 culverts where there is a large ponding area in the right
overbank. Actual mapped floodplain limits correspond to the calculated water surface
elevation and are shown at the correct limits on the floodplain workmap. The HEC-2
model will only show the effective flood limits.

The wash flows through a man-made retention basin on the Caterpillar Proving Grounds
at cross section Xl = 1.313 to Xl = 1.362. Effective flow limits are imposed to model
this situation correctly. The map limits are shown on the floodplain map to correctly
depict the actual ponding area. This is also the confluence with Bulldozer Wash.

The confluence of Caterpillar Wash with Tuthill Dike Wash is located at cross section
Xl = 2.563 and the confluence of Tractor Wash with Tuthill Dike Wash is located at
cross section Xl =-3.250.



Bedrock Wash
Drainage Area
(SQuare Miles)

Peak Discharge
(Cubic Feet Per Second)
10-Year 50-Year 100-Year 500-Year

271

At White Tanks F.R.S. #3
At the Confluence with
North Fork Bedrock Wash
At 1.317 miles upstream

4.93
3.86

0.63

1
1

1
1

1738
1920

1
1

•

1 Not Computed
2 Interpolated Discharge from White Tanks/Agua Fria ADMS HEC-l Run

Peak Discharge
Drainage Area (Cubic Feet Per Second)

North Fork Bedrock Wash (Square Miles) lO-Year 50-Year 100-Year SOO-Year

At the Confluence with 3.86 1920
Bedrock Wash
At 0.147 miles upstream 2.12 1 1 15602

At 1.003 miles upstream 1.782 --I --I 13622

At 1.640 miles upstream 1.47 1 --- I 1163

1 Not Computed

"'·'_··J~~kTabbi:~~:~
Peak Discharge

Drainage Ar:ea . (Cubic feet Per Second)
(Square Miles) lO-Year 50-Year IOO-Year SOO-Year

..... -. . -_._---.-._-_._._---.,,-/

At White Tanks F.R.S. #4 32.10 - 1 1 10933

Downstream of Interstate 17.43 1 1 11863

10 Culverts.
Upstream of Interstate 17.43 11863 1

10 Culverts.
Downstream of McDowell Rd. 17.43 1 11863

Culverts.
Upstream of McDowell Rd. 17.43 11863

Culverts.
At Thomas Road 2.07 1 11053 1-
At Indian SChool Road 1.36 1 7263 1

At Camelback Road 0.43 ---I 221 3 1

At Medlock Drive 0.22 1 1873 1

1 Not Computed
3 Peak discharges have been derived by performing a HEC-2 split flow analysis

along the Jackrabbit Trail Wash•



/.

•

FLOOD STUDY
TECHNICAL DATA NOTEBOOK

for

WIDTE TANKS!AGUA FRIA
AREA DRAINAGE~ STUDY

..-_~=-4-":-';';;:~\.~."

.··..:"'''"APPENDIX K ~\\

VOLUME 14 OF 15~\

SFREAM PROF7LES

..~

Prepared for:
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

Prepared by:
THE WLB GROUP, INC.

333 East Osborn Road, Suite 380
Phoenix, ~izona 85012

(602Y279-1016
/'

---
May 28, 1992

/

.. ;~.
:.... ~

/



....-. ...... : .. '- '. '.' .. '

108010701060,

MARICOPA COU/JTY
\ -!3V(./I'tyf'C/1Y

\

\
\

\

\

\

BULl<EYE cXTY
MI\fW. 0 PA (.0 UN1\(

..,\ ..

\

\

.5·66 ---\
Y

.348
/

ELEVATION

1040 1050.

.228

.(:'
,---------------------------,

~ 50
\Il
.>
.$

g
~ 100

~

i ~
~ 150

h
~

200

;)
~

E:

~
250

~.,...
tTl

~ 300
~

WASH 4 - JACKRABBIT TRAIL WASH

•



110010901080107010601 050

ELEVATION

1040
3 50o-t.,...rnn-r..-r""it:r1:mr:x::r:::I::l::4.T-rl-,-n-rrrn-rrrrn-r-rr..,.,rrrT'"'1:-rr-rrIT-rrrrl"T"l-.-rn

.": ..'. '::.1 0 .,' ~, .... " ,:~•• ~'" -,:"

\
\

\

\
\

\
\

Vi 1 .254 \

\

j'.064- - ........

\~ ~SfATE- /0, EA~T 6GXM)C

I OFP RI4",,~

\ :r;:JVTli-S-rM"£ /0

\ ~ ;;;~ItM"J!.T€ 10 wen ~"'l,v6
'\ ON f?,.A'" ""

450

400

500

650

550

600

WASH 4- - JACKRABBIT TRAIL WASH

•



.... " '" ., .,' ,

ELEVATION

1080 1090 1100 1110 1120 1130 1140
700 ,

I
1. 34~/ \

\
750 \i

J.443 \
\

800 \

i
J1.S36 \

\

I
850 \

/i 1 .631 \

\
~

900 \
\

\
950 \

\
\

1000 \
\

\ TUOMA~ ~OA-D

1050

WASH 4 - JACKRABBIT TRAIL WASH

•



, ',,.--l-----------------------------...,
ELEVATION

1170116011501140

//2.482 -~

"..

1130

\
\

\
\

\
\

\
\
\

\

\
\

\
\
\

\

\
\

\

,
-;/2.389

. .2.296
if..

1120

fl· 107 ---\
V

2.008 1..,...·/---
...

1110
1 0 5 0 {)+..,..,...,-,-,,....,..-,--..--.-..frr-.....rn-;rr;.-t.....T'"IT"'T"l;-rr-h-T'"IT"!"1,..,,.-.+.,...,.-"',..,..,...,..,+rT'"lrr1rrl-ri

1300

1150

1100

1200

1350

f"250
~

WASH 4 - JACKRABBIT TRAIL WASH

eL.-----------------J

•



- .. :. : -::~ ,

. '. r-r---:-------------------------------;
ELEVATION

1190118011701160

\
\
\

\
\
\
\
\

\ "IN(;IJ;.AN sc..llc;OL- RpA,D

\

\

\
\
\
\

\

\
\

\

1150

~. i

1140

J 2.67 -----\

1450

1700

1130
1 400o-+..."..-rr,..,-,r-r-:-h...-......--r-r-nrrr-+-r-.,.-;rr-r.......-.+-j.,.-;-,T""'T'"""rT"'ir-r1-h...-.-rr..,...-...-rrrrriT1,..,...-l

1650

1500

I
V/2 • 86

/2.912

I
1550 L

S

WASH 4 - JACKRABBIT TRAIL WASH

•



• : '".. .,' ••• ,:•• .: ~••••• , ."1 •••• ,..... : •••• ,,'. • ••-. •.•••.:.' • ~

ELEVATION
'. ,.Jl,--~ -------------------------__

050

/3.93 ---\
V"

WASH 4 - JACKRABBIT TRAIL WASH

•
n



. '-

: ' .. :,. ' .. ' .. ~ '. '. .~ .

ELEVATION

•

1160 1·170 1180 1190 1200 1210 1220
100

/V 4.016

150
/'1.086

tI1al..Ot:..~ c>~:r-I!E:

L./4.152 '-1:MxT of DCTAr£.EI> ~TW(J'i200

250

300

A350

400

WASH 4 - JACKRABBIT TRAIL WASH



'Prepared for:
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

. .....

~......

\
" ~

.!
,/f

for'

srUVY A/JSTRACTS

: ~

May 28, 1992

Prcperty of
Flood Contrd L,;i:strict of Me Library

P!-c;iS2 rt::!'.urn to
2.'30 J W, ~) w-2.ngo

Phoenix, AZ 85009

FLOOD STUDY
TECHNICAL DA.TA NOTEBooK

._-- -_. " ..-..~-

Prepared by: ,
;':,: THE: WLB GROUP, 'INC. ~

333 East Osborn Road, Suite 380'
,. Phoenix; Arizona 85012'

(602) 279-1016 ~

" ':WHrrETANKS/AGtiA FmA
AREA DRAINAGE MASTER. STUDY

'. ,\l:~_~~---:-:---------;----- ........

>,.,..-- ~ APPENDIXL
// .. ~,.' VOLUME 15 OF 15 '

(...
\,

•



•

STUDY OOCU'lENTATIOO ABSTRACT II INITIAL STUDY Ixl RESTUDY I I La-lR I I OTHER I I

SECTlOO 1: GENERAL INFORMATION

lA WMlNITY Haricooa Count\!. Unincorporated Areas

18 OOflJNITY NLt1BER 040037. 040039

lC C()JNTY Haricooa

10 STATE Arizona "

lE DATE STUDY ACCEPTED

IF STUDY CONTRACTOR The \illS GI"OIJP, Inc.
CONTACT (5) Jeff El"ickson or Mal"k Gavan

333 East Osborn Road. Suite 380
ADDRESS Phoenix. Arizona 85012

PHONE (602) 279-1016

lG TEa;. REVIEWER (FEMA) Michael Baker Jr., Inc.
Contact: Michelle Honde

PHONE (1'03) 960-8800

lH FEMA REGIONAL REVIEWER N/A
PHONE

11 STATE REVIEWER N/A
PHONE

1J LOCAL REVIEWER Flood Con1:rcl District of Maricopa County
Contact: Greg Rodzenko

PHONE (602) 506-1501

lK RIVER OR STREAM NAME "I ~abbi1; Trail Wash (Wash 4»
- ...-

lL REACH DESCRIPTION FIRM Panel Numbers 1600 and 2055 - Wash begins at Whi1:e Tanks
Structure ii4 and continues upstream north along the west side
of Jackrabbit Trail to the Limit of Study at Medlock Drive.
approximately 1000 feet north of Camelback Road Extended.

Mouth - Latitude: 330 27' 01" longitude: 1120 28' 51"

Head - Latitude: 330 30' 41" longitude: 1120 2B' 42"

1M STUDY TYPE Detailed Analysis - RiVl;lrine

SECTION 2: W-PPING INFORMATION

2A USGS QUAD SHEET(S) Waddell. Perryville 7.5 min.

28 WlPPING FOR HYDRAULIC STUDY Topographic mapping devel~ped for White Tanks/Agua Fria ADMS
by:

TYPE/SOURCE Cooper A.eria1 and Western Air Maps, Inc.

SCALE 1" = 400'
:

DATE 12-22-89

2C WlPPING FOR HYDRAULIC STUDY Topographic mapping developed for White Tanks/AQua Fria AOMS
by:

TYPE/SOURCE Cooper Aeri a1 and Western Air Maps, Inc.

SCALE 1" = 400'

DATE 12-22-89

. .~':'-_.~
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STUDV DOCU'1ENTATION ABSTRACT :... Jackrabbit Tra11 Wash (Wash 4)

SECTION 3: HYOROLOOY

3A r«lDEL OR METHOD USED HEC-l Flood Hydrograph Package, Version 4.0 from McTrans
(including vendor and vsM;ion Center
description)

36 STORM DURATION 24-Hour

3C HYETOGRAPH 'TYPE SCS Type II

3D FREQUENCIES DETERMINED lOO-Year

3E LIST OF GAGES USED IN Gage data is not cc:rnpi1ed sufficiently in this area for
FREQUENCY ANALYSIS OR calibration of model. O's -..ere compared to a number of
CALIBRATION (Location, Vears previous studies to make sure the computed discharges were
of Record, Gage Ownership) reasonable.

SF RAINFALL AMOUNTS AND REFERENCE 4.03 in. - NOAA Atlas 2, Volume VIII

3G UNIQUE CONDITIONS AND PROBLEMS A split. flow analysis ",as performed on Jackrabbit Trail to
cc:rnpute dischar<;les for the final HEC-2 run. This analysis
is included in this submittal for review along ",ith the
calculated discharges.

(Continued)

3H COORDINATION OF Q1S Flood Control District of Maricopa County - July 9, 1991
(agency, date, ccmnents) HydrolOQY accepted - on<;lo1ng review and ccmnents were

incorporated throughout the study,

I SECTION 4: HYDRAULICS I
4A Io{)DEL OR METHOD USED HEC-2 Water Surface Profiles, Version 4.6.0. February 1991,

(including vendor and version from MeTrans Center
description)

/

46 REGIME Subcritica1

4C FREQUENCIES FOR WHICH PROFILES 100-Vear
WERE ea-tPUTED
~

4D METHOD OF FLOODWAY CALCULATION Initially methods 10.4 or 10.6 were used then floodways
were smoothed us1 ng method 9.1. Fl00dways -..ere calculated
to provide a natural conveyance corridor and may not reach
the 1.0 ft. rise in WSEL designated for floodway
encroachment. This was incorporated per instructions fran
the Flood Control Distr,ict of Maricopa County.

4£ UNIQUE CONDITIONS AND PROBLEMS Final discharges -..ere cc:rnputed in the split flow analysis
run for Jackrabbit Trail Wash and are included in this
submittal for review. Begin backwater analysis at nonnal
depth and match floodplain and fl00dway into lOO-year
pending WSEL = 1040.07 behind W,h1te Tanks Structure 14.

,Xl =0.440 to Xl =0.566
Approxilllately 250 efs wi 11 breale out to the east over
Jackrabbit Trail in the next three upstream cross sections.
Breakout flows then continue overland to the southeast as
sheet flow.

Xl =0.759 to Xl =0.847
5 - 10' X 4' box Cl.llverts are located underneath the
eastbound offramp of 1-10 and 4 - 12' x 4.5' box culverts
are located under the westbound onramp of 1-10. A concrete
lined channel connects these two culverts. (Continued)



STUDY OOGU'IENTATION ABSTRACT - Jackrabbit Trai"l Wash (Wash 4)

ADDITIONAL STIJDY lNFORMATION

•

ITEM

3G UNIQUE CONDITIONS AND PROBLEMS
(Continued)

DESCRIPTION I DlsaJSSION

Xl .. 0.000 to Xl '" 0.348
Q '" 1093 CFS

Xl " 0.440 to Xl " 0.499
Approximately 250 CFS will breakout to the east. over
Jackrabbit T~ail in the next three upst.ream cross sections.
Breakout. flows t.hen continue overland to the southeast as
sheet flow. Q '" 963 CFS

Xl " 0.566 to Xl ;< 1.254
Q = 1186 CFS. (This is the average discharge over the next
upstream cross sections.)

Xl = 1.159
Flow will breakout to the east over Jackrabbit Trail. however
very small amount in the next three upstream cross sections.
Breakout flows will then continue overland to the southeast
as shoot flow.

Xl = 1.348 to Xl = 1.725
Q '" 955 CFS

Xl '" 1.631
Approximately 390 CFS will breakout. to the east over
Jackrabbit Trail for the next three upstream cross sections.
Breakout flows wi" continue overland to the southeast as
sheet." flow.

Xl " 1.818 to Xl = 2.482
Q = 1105 CFS

Xl " 2.576 to Xl = 2.912
Q " 915 CFS .
Xl " 2. 973 to Xl '" 3.342
Q =726 CFS

Xl " 3.436 to Xl ; 3.719
Q " 994 CFS

Xl = 3.813 to Xl " 4.016
Q = 221 CFS

Xl " 4.016
Approximately 152 CFS will breakout. to t.he east. over
Jackrabbit Trail for the next three upstream cross sections.
Breakout flows will then continue overland to the southeast
as sheet flow.

Xl " 4.086
Q'" 68.CFS

Xl " 4.152
Q = 187 CFS. Again. these discharges are connected to the
split flow analysis run"which was computed previously and
this run is included for your review.

See following report. Section 3: Hydrologic Analysis, for a
description of condit.ions and unique problems encountered
throu9hout tile watershed•
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STUDY ~NTATION ABSTRACT- Jackrabbit Trai" Wash (Wash 4)

ADDITIONAL STUDY INFORMATION

ITEM DESCRIPTION / DIsaJSSION

4E UNIQUE CONDITIONS AND PROBLEMS X, K 0.959 to Xl • 0.969
(Continued) 4 - 12' x 4.5' box culverts convey flows underneath McDowell

Road.
"

Xl • '.159 to X1 '" 1.348
F10l0l will break out to the east Oller Jackrabbi"t Trail,
however, this is a small amount in the next three upstream
cross sections. Break out flows t.hen continue overland to
t.he southeast as llheet flOlol.

Xl • 1.631 to Xl '" 1.818
Approximately 390 cfs ..,111 break out to the easi; over
Jackrabbit. Trail for the next three upstream cross sections.
Break Olrt flows continue o'll8rland U) the southeast as sheet.
flow.

Xl .2.973 to Xl .3.154
Wash flows through a man-made retention basin east of the
Caterpillar Proving Grounds buildings.

Xl =4.016 to Xl = 4.152
Approximately 152 cfs will break out to the east over
Jackrabbit Trail for the next. t.hree upstream cross sections.
Break out flows \oIill then continue overland to the sOlrtheast
as sheet flow;
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KEY 10 CROSS-SECTION t..ASEl.ING

caffiNITY NAME: Maricopa County, Unincorporated Area Page I of "2

COUNTY: Maricopa STATE: Arizona

PREPARED BY: The WLB Group, Inc.

STREAM NAME: Jackrabbit Trail Wash (wash 4) RUN DATE: 11/25/91 12:43:07

FIELD SURVEY XS lmER-DRAFT OO"IPUTER XS Lr.lTER - FINAL EPA REACH NO.
SECTION 00. F!S STATIOOING FIS

0.000

0.070

0.142

0.228

0.312

0.348

0.440

0.499

0.566

0.610

0.66B

0.722

0.759

0.769

0.792

0.822

0.847

0.857

0.914

0.959

0.969

1.016

1.064

.1.159

1.254

1.348

1.443

1.536

1.631

1.725
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KEY 10~l»l l.ABEUHS

OO+tJNITV NAME: Maricopa County, Unincorporated Area Page 2. of Z

COUNlY: Maricopa STATE: Arizona

PREPARED BY: The WLB Group, Ioc.

STREAM NAME: Jackrabbit Trail Wash (Wash 4) RUN DATE: 11/25/91 12:43:07

FIELD SURVEY XS LETTER-DRAFT <::a-lPllTER XS LETTER - FINAL EPA REACH NO.
SECTION NO. FrS STATIONING FIS

1.818

, .913

2.008

2.107

2.202

2.296

2.389

2.482

2.576

2.670

2.765·

2.860

2.912

2.973

3.059

3.154

3.247

3.342

3.435

3.530

3.625

3.719

3.813

3.930

4.016

4.086

4.152
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Technical Data Notebook

A.2.2 Excerpt from White Tanks FRS No.3 Outfall Channel Final

Design, Drainage Rel!QIL(Ref. 6}

• Hoskin-Ryan Consultants, Inc. White Tanks FRS NO.3 Outfall Channel CLOMR
HRC 09-077-01



~::-=W'.~':"':'::--::':';...I'!i:t::;::;~~=;:'C~Jfk.:""'..7:z-:~t.,".··""·~14.~...-t:"1ji\1'~~:"i.:~j.:f$;~:~.:::;::'~.':;::""~'~:':';;!;.~;. ...~;"""'::"~::~~~"'("..;v.t.:";'7;;:,.w = ..:i._..... ..~~

Prepared for:
Flood Control District of Maricopa County

2801 West Durango Street
Phoenix, AZ 85009

(602) 506.1501

6245 N. 24th Parkway, Suite 100 • Phoenix, AZ 85016 • (602) 252.8384

White Tanks FRS No.3 Outfall Channel
Fin·al Design
FCD 2009C012 - FINAL DRAINAGE REPORT

~~~~~~.'2~R~~~~~~~~~~~.;;t~~S!i0; &~~~fjrpf·~~j!_""JS'~~~~~~~"~-\1~~~·J§~~~e'!·iWlaI<if$_:~~g:t:5t~~

• Hoskin- Ryan Consultants, Inc.
creative engineering solutions

February 2011
~.:,;:..~~~.:.;.~::~~~..r..~'~~-?F:~~~;.:.a-~~:~,-:.~;;:::.t';:;~·~\~~-'!L·~'i"!:~..1--;.;c.~.l:i"~~~·~..n:.·!:'!3::::;~.~~t11r*;·~S~~~~A-~:S.;;"i$F'~~~':Jt~~:m;.:.mi·;-~t'j~''ii~"'~;~~~~y:?~~....~·,~~~~:t::~:A:~~~~i;;_·1'&~~: ·~~~":f5,;l~~~-ry'··~'"3X1Ytll1'?".-e~4:.-~B..~I>'~~?,.,.:.'i,;1';;;oE,m~L"'¥~:".;'f"~~"":;~.d<.~;;:;p.....E:';?'':'~2;EJ:l£2·::~m~~~_.a!.~.~~

-

•

•



EXPIRES 3/31/2012

Table of Contents

HEC-1 Sub-Basin Land Use and Retention for Future Conditions .4
HEC-1 Model and Design Discharges 7

Tables
Table 1
Table 2

Electronic Data
HEC-1 Models
HEC-RAS Models
SITES Model and Tech Memo by URS

Figures

Figure 1 Location and Vicinity Map 1
Figure 2 Project Schematic Map : 2
Figure 3 Watershed Map with Future Condition HEC-1 Scheme 5
Figure 4 Wasteway Flow Inundation Area 14
Figure A.1 Schematic Map for Jackrabbit Corridor HEC-1 Model, Future Condition with Project in Place A-1
Figure A.2 Schematic Map for Jackrabbit Corridor HEC-1 Model, Existing Condition with Project in Place A-2
Figure A.3 Schematic Map for FRS#3 HEC-1 Models, Future Conditions A-3
Figure A.4 Schematic Map for FRS#3 HEC-1 Models, Existing Conditions A-4
Figure C.1 Tributary Basin and Wash Map 1 C-1
Figure C.2 Tributary Basin and Wash Map 2 C-2
Figure H.1 Wasteway Inundation HEC-RAS Work Map 1 H-8
Figure H.2 Wasteway Inundation HEC-RAS Work Map 2 ~ H-9

White Tanks FRS No.3 Outfall Channel Final Drainage Report
FCD 2009C012

~ .......

Introduction 1
1.1 Stakeholders 3
1.2 Purpose 3
1.3 Authority for Study 3
1.4 Location of Study 3

2 Hydrology 4
2.1 NOAA 14 Rainfall 4
2.2 Future Land Use and Retention 4
2.3 White Tanks FRS#3 Storage Routing 6
2.4 Rainfall Loss, Unit Hydrograph, and Routing 6
2.5 Existing Conditions with Project in Place 6
2.6 Future Conditions with Project in Place 6
2.7 Design Discharges 6
2.8 Probable Maximum Flood (PMF) for FRS#3' : 7
2.9 Rational Method - Local Drainage 7

3 Hydraulics 9
3.1 Soil Data and Permissible Velocity : 9
3.2 Channel Hydraulics - HEC-RAS Modeling 9
3.3 Reach 9 Design 10
3.4 Channel Hydraulics - Trashrack Headloss : 11
3.5 Sedimentation Analysis 11
3.6 Scour Analysis 11
3.7 Stepped Spillway Design 12
3.8 Structure Seepage Analysis and Cut-Off Wall Design 12
3.9 Diversion at Litchfield Heights 13
3.10 Wasteway Flows to Beardsley Canal and Wash 13
3.11 Riprap Sizing 13

4 Conclusions 15
5 References 16

TABLE OF CONTENTS

e

•

• ;.,~t·...~-:'!;;""

II Hoskin· Ryan ~R,~~.~L\?D!,s;.J:,9; ..

.~ ,:; ......'::";.<.r.,;~

February 2011



White Tanks FRS NO.3 Outfall Channel Final Drainage Report
FCD 2009C012 Hydraulics

..... ' .-:c.o;.......-.~-~>;:;: ·:;~::::z;<.C'.:::"'~:.~~~i·!:Z·:'·•.t~.' .,.r.~:;,..-:-~'C'7;'~....,. .",=_ 1IitI:....!"".'-.....J:

It is recognized that the Manning's roughness of the channel will vary as the landscape grows and

1~_~~~.II::!L ",:,~:.:,:.."--,,,_n.o-' .~~.:;. _1:'.- ;.-'"'......

HYDRAULICS3e
3.1 Soil Data and Permissible Velocity matures. Upon the completion of the construction, the Manning's roughness could be as low as 0.020.

Alpha Geotechnical and Materials, Inc., geotechnical subconsultant for this project, collected and tested 60 Conversely, the fully established vegetation without regular maintenance could result in a Manning's roughness as

soil samples along the proposed channel alignment, 5 soil samples at the stockpile, and 12 soil samples within the high as 0.045. Without long-term maintenance, the Manning's roughness could be increased to 0.045 or more.

sandy bottom of the Jackrabbit Wash (Ref.1). Test results show that the penetration resistance ranges from 8-80 Three HEC-RAS models have been created as follows:

blows per foot, which indicates firm or hard soil covers the project area. The grain size distribution from the

laboratory tests indicates that the soil at the design depth of the channel is sandy loam and generally contains

about 30% silt.

• Model 1- Mixed Flow analysis with n=0.020
• Model 2 - Subcritical Flow analysis with n=0.035
• Model 3 - Subcritical Flow analysis with n=0.045

Model 1 is used to identify locations where hydraulic jump occurs or the velocity is higher than 3 fps. The

The channel was designed for Static Equilibrium conditions. Two common methods for Static Equilibrium hydraulic jumps are contained within the grade control structures, and riprap is applied where the velocity is higher

channel design are the Permissible Velocity approach and Permissible Tractive Force approach (Refs. 5, 7). The than 3 fps. Model 2 is used to identify the water surface profile for the design condition. Model 3 is used to check

e
permissible velocities recommended by ASCE Special Committee on Irrigation Research (Ref. 14) and referenced

by the District's Hydraulics Manual (Ref. 9) and HDS 4 (Ref. 4) were adopted for this project. Per the

the water surface profile and freeboard when the Manning's roughness rises to 0.045.

Cross-sections were located where geometry, roughness, or slope changes. A maximum distance of 350

recommendation (Ref. 14), the maximum permissible velocities for sandy loam and ordinary firm loam are 2.5 fps feet was held between two neighboring cross-sections. Interpolated cross-sections were generated for Model 1 to

and 3.5 fps, respectively. Therefore, an average of 3.0 fps was selected as the maximum design velocity for the identify hydraulic jumps and velocity variations.

proposed earthen channel. The culvert which crosses Jackrabbit Trail between Indian School Road and Camelback Road and

3.2 Channel Hydraulics - HEC-RAS Modeling connects Reach 5 and 6 will be a broken-back culvert. To model the broken-back culvert in HEC-RAS, four

The HEC-RAS model (Ref. 32) was used to analyze the hydraulic performance of the proposed channel vertical cross-sections were used along with lids to cover these sections. The culvert was also modeled using the

design. The HEC-RAS models cover the proposed FRS #3 outfall channel and the existing FRS # 4 inlet channel. Broken-Back Culvert Analysis Program (BCAP) (Re. 28). The BCAP results indicate that the inlet controls the

The water surface elevation in FRS #4 reservoir during the 100-year 6-hour storm event (Ref. 40) was defined as upstream water surface elevation where the water surface elevation upstream is 1172.10 feet. This is close to the

the downstream boundary condition for the model. The HEC-RAS stationing starts with Sta 10+00 at the HEC-RAS output of 1171.60 feet at RS19620. The BCAP results also indicate a hydraulic jump occurs within the

•
downstream end of FRS #4 inlet channel and increases along the channel alignment. This differs from the design

stationing along Jackrabbit Trail, however, both systems are referenced with the HEC-RAS models.

culvert. This helps dissipate energy before reaching the downstream dissipater basin. The BCAP results are

included in AppendiX B.

~,:,~..c.~~'·.~rl:",""·'l.5;:'~!"..!9"".l7.t ..~...:d'Y..::""..).Z",,,-.:::..:...z:t"~..::r.~..:!;~);'i;:;:\i,,!:~::;t:;".;.'\:-:..:..,.:::'::EJ;-ot:·"Z:t:~I-~"l·~1'i~~~.~~~~~!!").:.!~~~~:et;.~-::tC'.;:'~-;..~~~':.-..',;.~-.:......~&~~ ..'S:u;:'5i..:f~:r.;;:;""',~;·.,T4J:':.t;";:~'!.g_:-7 ..~'.';'1..:·,.:.vr:.~.:.;.u:--~.~"'~{O~~~':"J:~..z:'.),~~.~;~~~~.,'3~,;~~~~:h'lt~:4.~&;:.:;;~7""'"'-""r..t~~~.:1:':"2.~~~£~~~';i.';;J:1~='~,':,-:;o.~~"kT£1-;-;_~~::.:!:n",,~".,,""'?1l:i:!j<5'Z'~~!.'~i;...~...:
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February 2011
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For culverts without drop inlets, the upstream water surface elevations are impacted by the shape of the

- ... ~.::.r;;'.

Hydraulics
- .,...~_. ~- ~:;;~~,- :;'..:::::;:;7:::,,_ ~,-

The required freeboard was calculated using the equation in the Hydraulic Manual (Ref. 10) (Appendix B).

entrance. To reduce entrance energy losses, all new culverts have a beveled top edge. An entrance loss The results indicate that sufficient freeboard has been provided for the channel with aManning's 'n' from 0.020 to

coefficient of 0.2 was applied to all new culverts (Ref. 5), whereas an entrance loss coefficient of 0.5 was applied 0.045.

for existing culverts at Pasqualetti Mountain Ranch. 3.3 Reach 9 Design

Manning's roughnesses were selected as follows: One 18-inch and one 66-inch pipes are selected to convey the PMF peak flow of 285 cfs through Reach 9.

e

• 0.015 for concrete channel
• 0.020 for newly constructed earthen channel
• 0.035 for earthen channel with proposed landscape
• 0.045 for earthen channel with overgrown landscape vegetation
• 0.035 for riprap

• 0.013 for concrete culverts, and acombination of CIPP pipes (0.014) and HOPE pipes (0.012)
• 0.014 for two long culverts crossing Jackrabbit Trail, to account for bend loss (Refs. 19, 20)

A Manning's roughness of 0.013 was selected for the combination of CIPP and HOPE pipes at Reach 9.

Per the AOOT manual, the Manning's roughness are 0.014 and 0.012 for CIPP and HOPE, respectively, which

justifies the selection of 0.013 for the combination.

This pair of pipes was proposed as a savings in the cost of HOPE pipes by nesting two pipes during

transportation. Unlike the 48-inch conduit of the Primary Spillway, which requires aheadwater depth of 16 feet at

the inlet to convey the peak flow of 285 cfs (Appendix A), the pipe system of HOPE/CIPP combination is outlet

controlled and only requires aheadwater depth of 5.5 feet at the inlet. Afreeboard of 1.4 feet, which is adequate,

is provided upstream of the pipes.

A side weir is proposed at the left headwall of the impact basin extension. The crest of the weir is at an

elevation of 1193.1 feet while the water surface elevation is 1992.8 feet. Under some emergency conditions such

•

AManning's roughness of 0.035 was selected for the proposed earthen channel design and the landscape

has been designed to meet the roughness requirements. Per Tables 2 and 3 of the USGS Guidelines on Manning's

Roughness (Ref. 26), the base value of Manning's "n' for a earthen channel is 0.020, and an adjustment of 0.015

is appropriate when trees block flow by approximately 10 percent. In the landscape design, each clump of trees

will block approximately 10 percent of the flow when fully established, and the distance between two clumps is

designed to be greater than three cross-section lengths to avoid the overlapping of spheres of influence.

The design discharge for Reach 9 is 285 cfs. This flow of 285 cfs combines with two major wash inflows

from the west at Reach 8, resulting acombined flow of 100 cfs at the downstream end of Reach 8. To reflect the

discharge variation within Reach 8, the flow rate is prorated to be 300 cfs upstream, 500 cfs downstream of the

first wash, and 700 cfs downstream of the second wash (Appendix B).

as the the pipes being blocked, the weir will direct flow to the wasteway.

Per the FRS3 Phase I design report (Refs. 33, 34), the capacity of the Pricinpal Spillway is basically

controlled by the difference of the water surface elevation in the reservoir and the tailwater downstream of the 48-

inch conduit. The tailwater is set at the the crown of the 48-inch conduit outlet, i.e. 1194.0 feet. If the water

surface elevation downstream of the impact basin is higher than 1194.0 feet, then the capacity of the Principal

Spillway will be reduced and the release from the Dam will be impacted. Per the HEC-RAS models, the water

surface elevation downstream of the impact basin is 1192.89 feet, which is below the crown of the 48-inch

conduit. Therefore, the proposed 56-inch and 18-inch pipes will not create atailwater condition that will negatively

impact the capacity of the Principal Spillway. More detailed information regarding the tailwater condition at the

impact basin is located in Appendix B.
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The riprap at the impact basin outlet is sized to be 20-inches (050) to match the existing riprap, and the
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It should be noted that the slope lengths and percent slopes for the sediment yield calculations are different

Hydraulics
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e
calculations are provided in Appnedix F. from those used for the Rational Method calculations. For the Rational Method calculations, the slope lengths and

3.4 Channel Hydraulics - Trashrack Headloss percent slopes were measured from the longest flow path. For the sediment yield calculations, the slope lengths

Per the County Policy and Standard Manual (Ref. 11), it is required to install trashrack and access barrier usually refer to the travel distance of sheet flow and are required to be less than 400 feet. In this project, the slope

at culverts that are bent and the opposite end cannot been clearly seen. Therefore, trashracks are proposed at lengths were set to be 300 feet. The percent slope for the sediment yield calculation was measured from the

Culvert #6 and Culvert #10. The headloss at trashracks were calculated assuming 50% clogged, according to upstream sheet flow area, not from the longest flow path.

the District Hydraulic Manual (Ref. 9). In the calculation, atrial approaching depth upstream of trashrack was first Four tributary washes, SF07, SF08, SF14, and SF17 (Figure C.1 and C.2 in Appendix C), were identified to

assumed to estimate the clogging headloss, and then the estimated headloss was used to verify the assumed be major sediment contributors. Two in-line basins will be located within Reach 8 to collect and trap sediment

approaching flow depth. The results indicate that upstream approaching flow depths at both culverts will be less from SF07 and SF08. One sediment-trapping basin is located at the north end of Reach 5 to collect and trap

than 7 feet, and a minimum freeboard of 1 foot is still available when the trashracks are 50% clogged. The sediment from SF17. One in-line basin will collect and trap sediment from SF14, and two 48-inch pipes

e
calculations are included in Appendix B.

3.5 Sedimentation Analysis

downstream of the basin will divert flow across Jackrabbit Trail to Reach 5. The crest of the culvert drop inlet was

set one (1) foot above the existing channel bottom. The diversion calculations are included in Appendix G.

The sediment yield from tributary areas was calculated using the District's DDMSW program (Beta Version Each sediment basin was designed with a storage volume sufficient to accommodate the tributary

4.5.3) (Ref. 25). The DDMSW program calculates wash load using the Modified Universal Soil Loss Equation sediment yield from the 1DO-year event. Storage volume calculations are provided in Appendix C. The flow

(MUSLE) method and bed load using the Zeller-Fullerton equation, as documented in the District's River velocities at the tributary washes and sediment basins were also checked to ensure a significant velocity reduction

Mechanics Manual (Ref. 13). For wash load calculations, the tributary area soils information was obtained from at the basins.

GIS files provided by the District (Ref. 12). For bed load calculations, the grain size distribution from the wash 3.6 Emergency Spillway Scour Analysis and Erosion Protection

sand bed samples (D84=4.0mm, D50=1.2mm, and D14=0.2mm) (Ref. 1) was used. Tributary wash cross- One 56-inch and one 78-inch pipes will cross under the Emergency Spillway, which is currently under

section geometry was obtained from the one-foot contour interval topography provided by Cooper Aerial (Ref. 3). construction as a part of the Phase 2 Remediation (Ref. 37). A scour analysis was conducted for this crossing

The Rational Method was used to calculate peak discharges and runoff volumes (see Section 2.8). Acomparison and the SITES (Ref. 38) model was updated by URS (Ref. 35). The general scour depth was analyzed using

•
to the HEC-1 output indicates that the Rational Method overestimates the runoff volume for large tributary areas.

An adjustment factor of 0.8 was found to be appropriate and was applied to the runoff volumes from large tributary

areas (Appendix C) .

Blench's equation (Ref. 13) and the PMF discharge of 26,838 cfs was used (Ref.35). The bedform scour depth

was calculated using the equation DDMS18 (Ref. 13) and the anti-dune height equation (Ref. 13).
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The low flow scour was estimated to be one foot. The local scour depth downstream of the pipe crossing
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Per the reference studies, two types of flow regime occur at a stepped spillway: Nappe-Flow during low
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e
were calculated using the Zimmerman and Maniak equation (Ref. 13). In" compliance with AOWR's requirement, discharges, and Skimming Flow during high discharges (Ref. 2, 16, 27). The side inlet structures were designed

two ways were used to estimate the total scour depth. The first one is to estimate the local scour depth with the for skimming flow conditions, with the 1DO-year discharges. The fluid friction coefficient from Rajaratnam's study

average particle size 085 and to estimate the total scour depth with a safety factor of 1.3. The second one is to (Ref. 27) was selected to estimate the friction between skimming flow and recirculating flow trapped between

estimate the local scour depth with the minimum particle size 085 and to estimate the total scour depth with a steps. Calculations were conducted for typical steps with aratio of 2.0 for horizontal length over height (Appendix

safety factor of 1.0. The greater one of two results was selected for the erosion protection design. Three soil test E) .

pits were developed for this project at the emergency spillway, and the average and minimum 085 are 5.0 mm To identify the locations of hydraulic jump along the spillway, a momentum equation was established with

and 4.76 mm, respectively. The calculations are included in AppendiX 0, and the total scour depth is estimated to some assumptions (Appendix E). Once hydraulic jump locations were identified, the stilling basin upstream flow

be14.1 feet. depths were determined, as well as flow velocities within the stilling basins. Based on the estimated velocities, the

-
URS had conducted the same calculations with soil test results for the FRS#3 Remediation Project

(Appendix 0). Their calculations indicated a total scour depth of 19.6 feet, which resulted from a smaller

minimum 085 of 0.2 mm.

ripraps within the stilling basins were sized to be 0.28 foot, however, riprap with a 050 of 18-inches was selected

to protect against uncertain erosions. The lengths of the stilling basins were set to be equal to the hydraulic jump

lengths which were estimated according to HEC-14 (Ref. 6). The stepped spillway calculations are included in

To be conservative, the total scour depth of 20 feet was used for the erosion protection at the pipe Appendix Eand riprap sizing is included in Appendix F.

crossing. The erosion measures include the upstream and downstream launchable apron and the toe protection 3.8 Structure Seepage Analysis and Cut-Off Wall Design

for dikes. The launchable apron, with 7 feet thick riprap of 050=20 inches, extends 16 feet upstream and 40 feet The computed scour depth at box culverts and downstream of grade control structures was used to

downstream of the CIPP crossing. The dimensions were sized by the-District and followed the District's Hydraulic identify the design depth for cut-off walls (Appendix F). The scour depths are calculated to be less than five (5)

Manual (Ref. 9). The calculations can be found in Appendix O. The toe protection for dikes are designed to the feet and cut-off walls of four (4) and six (6) feet are typically used at the upstream and downstream ends of the

total scour depth, and riprap sizes are in compliance with the URS design. A slurry backfill and cap was selected structures.

to protect the pipes and reduce the impact of buoyancy. Lane's Weighted-Creep method (Ref. 9) was used to analyze the seepage potential and piping risk along

3.7 Stepped Spillway Design structure foundations. The calculations provided in Appendix F indicate that the 4-foot and 6-foot cut-off walls will

•
Stepped spillways were designed to receive flows from ten major tributary washes whose 1DO-year peak

flows are more than 60 cfs. A riprap stilling basin was proposed immediate downstream of steps to dissipate flow

energy.

effectively prevent potential seepage flow under the box culverts and grade control structures, however deeper cut-

off walls are required for stepped spillways.
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wasteway was identified based on the estimated flow deptll range and the proposed grading at along thee
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Flow which approaches Jackrabbit Trail from the west within an existing drainage path through the wasteway. The normal depth calculation and the inundation are included in Appendix H.

Litchfield Heights development (Reach 6) will be conveyed across Jackrabbit Trail to the channel via two 48-inch A steady flow HEC-RAS model was prepared for the inundation along Beardsley Wash. Cross-section

pipes. Flow split calculations were performed to determine the amount of flow that will be diverted through the geometries were obtained from the one-foot aerial mapping prepared by Cooper Aerial in December 2009. Cross-

culvert, versus flow that will continue south within the existing channel along the west side of Jackrabbit Trail. The sections were located along the wash every 200 feet, except at the Beardsley Canal overchute and where trails

capacities of the pipes and the existing channel at various water surface elevations were calculated and presented cross the wash. Ineffective flow areas were identified at some cross-sections where water can pond. Due to the

in Appendix G. The drop inlet structure on the box culvert was sized such that when a 100-year peak flow of 556 density of the existing vegetation, a Manning's In' roughness coefficient of 0.045 was chosen for the entire wash

cfs approaches, 256 cfs will be diverted east across Jackrabbit Trail to the proposed channel, and the remaining along the Beardsley CanaL The justification of Manning's In' selection is provided in Appendix H.

flow of 300 cfs will continue to the south, fully contained within the existing channel. The HEC-RAS model output is also included in Appendix H. Results from the normal depth calculations

•
3.10 Wasteway Flows to Beardsley Canal and Wash

One of the two Principal Spillway pipes (east pipe), i.e. the gated outlet, will remain for use as an

emergency wasteway. This wasteway will only be used if the operation of FRS#4 does not allow adischarge or if

and the HEC-RAS model were used to delineate the inundation area shown in Figure 4. The potential flood

inundation area occurs along the west side of the Beardsley Canal, southward toward an overchute that is located

south of Bethany Home Road.

construction of the outfall channel is incomplete.
3.11 Riprap Sizing

The inundation effects from the wasteway outflow were analyzed and mapped (Figure 4). The wasteway Riprap sizing is according to the River Mechanics Manual (Ref. 13) and HEC-14 (Ref. 6). Three sizes are

discharge of 221 cfs from the gated outlet occurs when the water surface elevation in the FRS#3 reservoir
selected, 050 = 9 inches, 18 inches and 20 inches.

reaches the crest of the emergency spillway, i.e. 1,212 feet (NAVO 88) (Appendix A). Under this condition, no Riprap of 050=9 inches is applied at grade control structures, culverts, the stilling basins of stepped

flow will be discharged from the emergency spillway, and the downstream flood inundation will be dominated by spillways, the storm drain oulet collecting off-site drainage, and the impact basin at Reach 9.

the discharge of 221 cfs. Riprap of D50 = 18 inches is applied at the stiling basins of stepped spillway and the slope of the silt basin

The flow depths from the normal depth calculations were used to identify the inundation area along the
at Station 244+00.

wasteway between the impact basin and Beardsley Wash. The flow depths for atypical wasteway cross-sections Riprap of 050=20 inches is applied at the emergency spillway to protect the CIPP pipe crossing.

•
with 14-feet bottom width and 2.5-10:1 side slopes vary from 1.9 feet to 2.5 feet. The inundation along the

The calculations are provided in Appendix F.
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APPENDIX C- SEDIMENTATION ANALYSIS

C.1 MAPS OF TRIBURATY BASINS AND WASHES

Appendix C - Sedimentation Analysis

e

•
FIGURE C.1 - TRIBUTARY BASIN AND WASH MAP 1
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Appendix C - Sedimentation Analysis

SEDIMENT YIELDS

White Tanks FRS NO.3 Outfall Channel Final Drainage Report
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WT03
Sediment Yield· DDMSW Output

C.3•
10 Year I 25 Year I 50 Year I 100 Year I Design

•

•

10 2Year 5 Year 10Year 25 Year 50 Year 100 Year Oesi~ Annual

SF05 PeakFbN, a (efs) 11 16 21 29 38 46 46
Volume (AF) 1 1.3 1.53 2.06 2.54 2.99 2.99
Wash Load (AF) 0.002 0.003 0.004 0.005 0.007 0.009 0.009 0.002
Bed Load (AF) 0.001 0.001 0.001 0.003 0.004 0.006 0.006 0.001
Total Yield (AF) 0.00 0.00 0.01 0.01 0.01 0.02 0.015 0.003

SF06 Peak FbN, a (efs) 8 11 14 20 26 31 31
Volume (AF) 0.62 0.8 0.95 1.28 1.57 1.85 1:85
Wash Load (AF) 0.001 0.002 0.002 0.003 0.004 0.004 0.004 0.001
Bed Load (AF) 0.002 0.002 0.002 0.001 0.001 0.001 0.001 0.001
Total Yield (AF) 0.00 0.00 0.00 0.00 0.01 0.01 0.005 0.002

SF07 Peak Fkm, a (efs) 71 112 144 211 270 329 329
Volume (AR 8.84 11.45 13.53 18.1·9 22.39 26.41 26.41
Wash Load (AF) 0.012 0.019 0.024 0.034 0.044 0.054 0.054 0.013
Bed Load (AA 0.034 0.05 0.062 0.096· 0.127 0.145 0.1.45 0.036
Total Yield (AF) 0.046 0.069 0.086' 0.13 0.171 0.199 0.199 0.049

SF08 PeakFlwi, a (efs) 71 110 141 202 262 310 310
Volume (AI') 7.87 10.19 12.04 1624 20.05 23.32 23.32
Wash load (AA 0.009 0.013 0.017 0.024 0.031 0.037 0.037 0.01
Bed Load (AR 0.043 0.065 0.083 0.124 0.122 0.132 0.132 0.046
Total Yield (AE) 0.05 0.08 0.10 0.15 0.15 0.17 0.169 0.056'

SF09 PeakFbN; Q efs) 14 21 26 36 45 55 55
Volume (AF) 0.94 1.22 1.44 1.93 2:39 2.79 2.79
Wash load (AA 0.002 0:003 0.004 0.005 0.006 0.008 0.008 0.002
Bed Load (AA 0.002 0.002 0.002 0.003 0.005 0.002 0.002 0.002
Total Yield (AF) 0'.00 0.01 0.01 0.01 0.01 0.01 0.01 0.004·

SF10 Peak FIwi"a (efs) 42 62 78 111 143 166 166
Volume (AFl 3.53 4.57 5.4 7.23 9.01 10.51 10:51
Wash Load (AF) 0.008 0.011 0:014 0.02 0.026· 0.03 0.03 0.008'
Bed Load' Afl 0.011 0.017 0.015 0.018 0.023 0.028 0.028 0.01
Total Yield (Af) 0.02 0.03 0.03 0.04 0:05 0.06 0.058 0.018

SF11 Peak FION; a (efs) 2·7 40 48 67 84 98 98
Volume (AF) 1.66 2.15 2.54 3.4 4.24 4.94 4.94
Wash load fAF) 0.003 0.005 0.006 0.008 0.01 0.012 0.012 0.003
Bed Load.(AF)
Total Yield (AF) 0.00 0.01 0.01 0.01 0.01 0.01 0.012 0.003

SF12 Peak Fio.'l, a (efs) 45 66 84 120 150 179 179
Volume (AR 3.7 4.8 5.67 7.58 9.44 11.02 11.02
Wash Loall (AF) 0.009 0.012 0:015 0.022 0.028 0.034 0.034 0.009
Bed Load (AF) 0,001 0.002 0.003 0.006 0.008 0.011 0.011 0.002
Total Yield lAF) 0.01 0.01 0.02 0.03 0.04 0.05 0.045 0.011

SF13 Peak FbN, a (efs) 67 102 129 184 236 282 282
VoIume.(AA 6.14 7.95 9.39 12.57 15.66 1827 18.27
Wash Load (AA 0.014 0.02 0.025 0.037 0.048 0.057 0.057 0.015
Bed Luatl (AF) 0.021 0.03 0:005 0.008 0.013 0.019 0.019 0.016
Total Yield ·(AF) 0.04 0.05 0:03 0;05 0.06 0:08 0.076 0.031

SF14 Peak·FIwi, aiefs) 136 201 254 363 465 55& 556
Volume (AF) 9.43 1222 14:43 19;32 24.06 28.07 28.07
Wash Load (AE) 0.022 0.031 0.039 0.056 0.073 0.088 0.088 0.023
Bed Load (AF) 0.017 0.029 0.039 0.063 0.097 0.131 0.131 0.022
Total Yield (AE) 0.04 0.06 0.08 0.12 0.17 022 0.219 0.045

SF15 Peak FbN. a (efs) 30 42 54 76 99 115 115
Volume (AF) 2.12 2.75 3.25 4.35 5.41 6.32 6.32
Wash Load (AF) 0.005 0.007 0.009 0.012 0.016 0.019 0.019 0.005
Bed Load (AF)
Total Yield (AF) 0.01 0.01 0.01 0.01 0.02 0.02 0.019 0.005

SF16 Peak FkNl,.a (efs) 37 53 65 95 119 145 145
Volume (AF) 2.66 3.45 4.08 4A5 6.79 7.93 7.93
Wash'Load (AF) 0.006 0.009 0:011 0.014 0.02 0.025 0.025 0.006
Bed Load(AF)
Total Yield (AF) 0.01 0;01 0.01 0.01 0.02 0.03 0.025 0.006

SF17 Peak.Fio.'l. a (efs) 58 87 110 157 202· 241 241
Volume (AA 5.12 7.63 7,83 10.48 13.05. 1523 15.23
Wash load IAF) 0.011 0.017 0,02 0.029 0.037 0.045 0.045 0.012
Bed Load'(AR 0.024 0.036 0.038 0.059 0.078 0.095 0.095 0.025
Total Yield (AF) 0.04 0.05 0.06 0.09 0.12 0.14 0.14 0.037

10

SF19 IPeak Fkm, Q(e~

Volume (AF)
Wash LoadlAF)
Bed Load (AA
Total Yield(AF)

SF20 IPeak Fkm. Q (efs)
VoIumelAF)
Wash Load (AF)
Bed Loa d (AA
Total Yield (AF)

SF21 IPeak FllHI. Qjcfs)
Volume (AF)
Wash load (AF)
Bed Load (AA
Total Yield (AF)

SF22 IPeak FIo.'I, a (cf§L
Volume (AF)
Wash load (AA
Bed load (AF)
Total Yield (AF)

SF23 IPeaKFkm, a'(efs)
Volume (AF)
Wash Load (AA
Bed LoadLAFL
Total Yield (AF)

SF24 l?eakFkm.a~
VoIume'(AF)
Wash Load fAA
Bed Load (AA
Total Yield,iAF)

SF25 IPeak Flow, Q (efs)
Volume ,(AF)
Wash load (AF),
Bed Luad (AF)
Total'YieldlAF)

SF26 IPeak Flow, Q (efsJ
VoIume'(AFj
Wash Load (AF)
BedLoad~

Total Yield (AF)

SF27 IPeakFkm. Qjcfs)
VoIume(AA
Wash LoadiAEL
Bed Load (AF)
Total Yield (AF)

SF28 IPeak Flow, Diefs)
Volume (AI')
Wash load,JE.A
Bed Load (AF)
Total Yield (AF~

SF29 IPeak:FIo.'I, a (efs)
V~umeJf.ll

Wash load (AF)
Bed Load (AF)
Total Yield (AF)

SF30 IPeakFIaN, Iliefs)
VoilITIe (AF)
Wash Load (AF)
Bed Load .(AF)
Total Yield (AE)

SF31 IPeak FIoN. Q(efs)
Vdume (AF)
Wash loalUAF)
Bl!d load..ffill
Total Yield W)

2 Year

9
0.74
0.002

0.00

5
0.47
0.001

0.00
45
3;7

0.006
0.006
0.01

30
2.5

0.004
0.002'
0.D1
20

1.55
0.003
0.002,
0.01
102
8.74
0.014

0.01

11
0.71
0.002

0.00
15

1.02
0.002

0.00

24
1.91
0.004

0.00

64
5.39
0.01
0.001
0.01

52
4.83
0.009
0.003
0.01
16

1.17
0.003
0.001
0.00

89
7.48
0.012
0.025
0.04

5Year

13
0.96
0.002

0.00

0.6
0.001

0.00
66

4.79
0.009
0.009
0.02

44
3.24
0.005
0.003
0.01

29
2.01
0.004
0.003
0.01
150

11.31
0.02

0.02

16
0;92
0.003

0.00
22

1.31
0.003

0,00

35
2.48
0.006
0.001
0.01

97
6.98
0.014
0.002
0.02
78

6:25
0.013
0.005
0.02
23

1:51
0.004
0.001
0.01

132
9.68
0.018
0.005
0.02

16
1.13
0.003

0.00
10

0.71
0.001

0.00
82

5.66
0.011
0.005
0.02

55
3.83
0.001'
0.005
0.01
37

2:37
0.005
0.003
0,01

195
13.37'
0.026

0.03

20
1.09
0.003

0.00
28

1.55
0.004

0.00

44
2.93
0.008
0.001
0.01

119
8.24
0.017
0.003
0.02
99

7.39
0.016
0.005
0.02

29
1.79
0.005

0.01

172
11.44
0.023
0.007
0:03

23
1.52
0.004

0.00
14

0.96
0.002

0.00
117
7.57
0.016
0.009
0.03

79
5.13
0.01
0.007
0.02

52
3.17
0.007
0.005
0.01

279
17.89
0.037

0.04

29
1.46
0.005

0.01
39

2.08
0.006
0.001
0.01

62
3.92
0.011
0.001
0.01

170
11.03
0.025
0.005
0.03
141
9.89
0.023
0.007
0.03
41

2.39
0.008

0.01

245
15.31
0.033
0.013
0.05

29
1.87
0.005
0.001
0.01

18
1.18
0.003

0.00
150
9.43
0:021
0.013
0.03

101
6.39
0.013
~.01

0.02
67

3.95
0.009
0.004
0.01

368
2228
0.049

0.05

36
1:82
0.006

o.or
51

2.59
0.008
0.001
0.01

79
4.88
0.014
0.002
0.02

218
13.74
0.032
0.009
0.04
180

12.32
0.03
0.011
0.04
52

2.98
0.01
0.001
0.01

322
19.07
0.043
0.022
0.07

35
2.21
0.006
0.001
0.01

22
1.39
0.003

0.00
179
11

0.025
0.018
0.04

121
7.45
0.015
0.012
0.03

81
4.61
0.011
0.004
0.02
440

25.99
0.06

0.06

42
2.12
0.007

0.01
60

3.02
0.009
0.001
0.01

96
5.69
0.018
0.002
0.02

261
16.04
0.038
0.013
0.05
216

14.37
0.036
0.016
0.05
64

3.48
0.012
0.001
0.01

386
2224
0.052
0.03
0.08

35
2.21
0.006
0.001
0.007

22
1.39
0,003

0.003
179
11

0.025
0.018
0.043

121
7.45
0,015
0.012
0.027

81
4.61

0.011
0.004
0.D15

440
25.99
0.06

0.06

42
2.12
0.007

0.007
60

3.02
0.009
0.001
0.01

96
5.69
0,018
0.002
0.02

261
16,04
0.038
0.013
0.0,51

216
14.37
0.036
0.016
0.052

64
3.48
0.012'
0.001
0.013

38.6
22.24
0.052
0.03

0.082

Annual

0.002

0.002

0.001

0.001

0.006
0.005
0.011

0.004
0.002
0.006

0.003
0.002
0.005

0.015

0.015

0.002

0.002

0.002

0.002

0.004

0.004

0.01
0.002
0.012

0.009
0.003
0.012

0.003
0.001
0.004

0.013
0.013
0.026

d Hosk',n. Ryan ConsuIW,~;gs;'o!~,9~ns
... cr.,lI" ,ngr
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Appendix C - Sedimentation Analysis
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SEDIMENT BASINS

White Tanks FRS No.3 Outfall Channel Final Drainage Report
FCD 2009C012

C.4• WT03
Sediment
Storage

Note:
The annual sediment yield and the 1OO-year event yield were provided. Per the District, the storage volume is required to be not less than the 100­
year event yield.
The velocities in washes and storage area are compared. The velocities in washes were from DDMSW outputs, and the velocities in storage area
were estimated based on discharges and flow areas which are listed below the table.
In-line sediment trapping basins were provided for Wash SF07, SF08, SF14 and SF17. Those basins were one foot deep.
Culvert # 7 was designed to divert flow from the existing channel east of Litchfield Heights to Reach 6. The drop-inlet crest of Culvert # 7 was set at
one foot above the bottom of the existing channel. Sediment is assumed to deposit at the sediment trapping basin upstream of the drop inlet.
The sediment of small quantities brought by side flows other than SFO 7, 5F08, SF14 and SF 17 will be partly trapped at the drop structure aprons
where velocities are below 3 fps.

•
Velocities (fps) Sediment Quantity (AF) Sediment Storage

Reach Side Flow In Storage 100-Yr Bottom Area Surface
Volume

In Washes Annual Total Provided
Area Event (AC) Area (AC) (AF)

8 SF07 6.1 0.9 [lJ 0.199 0.049 0.248 0.180 0.251 0.215

8 SF08 6.7 1.6 [2] 0.169 0.056 0.225 0.177 0.204 0.190

6 SF14 6.2 3 [31 0.219 0.045 0.264 0.300 0.340 0.320

5 SF17 6.7 0.9 [4J 0.140 0.037 0.177 0.100 0.305 0.193

[1JDischarge = 500 cfs, average flow area = 600 sq ft
[2J Discharge = 700 cfs, average flow area = 450 sq ft
[3J Discharge = 300 cfs (with 256 cfs being diverted by Culvert #7), average flow area = 100 sq ft
[4J Discharge =241 +300=541 cfs, flow area = 600 sq ft

•
~~.':lOI>~~~,Wc~~~~r-E Hoskin· Ryan Consultants, Inc.

Ctftfllve engineeung solution:
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Appendix G - Diversion at Litchfield Heights
,:.

2.8
0.0
2.8

~-'.\:3~.... , .. '":'..~

Starting Tailwater Depth (ft) .
Incremental Tailwater Depth (ft) .
Ending Tailwater Depth (ft) .

White Tanks FRS NO.3 Outfall Channel Final Drainage Report
FCD 2009C012

APPENDIX G- DIVERSION AT LITCHFIELD HEIGHTS•
WT30
Litchfield Heights Diversion COMPUTATION RESULTS

Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft)
Inlet Outlet
Control Control

Drop inlet weir width, L=
Drop inlet weir elevation =
Wash flow line =

45 ft
1174.1 ft
1173.1 ft

(NAVD88)
(NAVD88) 163.0 2.8 7.86 6.31

Normal
Depth

(ft)

4.0

Critical
Depth

(ft)

3.69

Depth at
Outlet

(ft)

4.0

Outlet
Velocity

(fps)

12.97

e

Note: The wash discharges were calculated using FlowMaster with a cross-section and wash slope obtained from the
topo provided by Cooper Aerial. Weir discharges were calculated using the weir equation with c=3.0.

WSEL (ft) Flow depth (ft) Wash Discharge (cfs) Weir Discharge (cfs) Total Discharge (cfs)
1174.1 1 30.22 0 30.22
1174.3 1.2 46.94 12.07 59.01
1174.5 1.4 66.75 34.15 100.90
1174.7 1.6 93.16 62.74 155.90
1174.9 1.8 120.76 96.60 217.36
1175.1 2 166.27 135.00 301.27
1175.3 2.2 217.48 177.46 394.94
1175.5 2.4 274.36 223.63 497.99
1175.7 2.6 336.72 273.22 609.94
1175.9 2.8 404.43 326.02 730.45

HYDROCALC Hydraulics for Windows, version 1.2a Copyright (c) 1996
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281)440-3787, Fax: (281)440-4742, Email:software@dodson-hydro.com
All Rights Reserved.

According to the rating curve in the table, aflow of 256 cfs will be diverted through these two 48-inch pipes from
the 1OO-year peak flow of 556 cfs from SF14 (Appendix C.2). The remaining flow of 300 cfs will be conveyed by
the existing channel.

The capacity of (2) 48" RGRCP pipes was calculated using the Dodson program. To pass aflow of 326 cfs, the required
headwater for the culvert is 1168.0+7.86= 1175.86 ft, which is slightly less than the WSEL at the wash, 1175.90 ft.
Therefore, it is the drop-inlet crest that controls the flow, not the culvert.

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

June 29, 2010

PROGRAM INPUT DATA
DESCRIPTION VALUE

•

Culvert Diameter (ft) .
FHWA Chart Number .
FHWA Scale Number (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (ft) .
Invert Elevation at Downstream end of Culvert (ft) .
Invert Elevation at Upstream end of Culvert (ft) .
Culvert Slope (ft/ft) , .

Starting Flow Rate (cfs)................. . .
Incremental Flow Rate (cfs).............. . .
Ending Flow Rate (cfs) .

4.0
1

2

0.013
0.5

190.0
1,166.7
1,168.0

0.0068

163.0
0.0

163.0

• ...:':'!::'.-t";'~:,"",r.::.;..,:":'-,~~.i;,::,~~··.:::;r."-;:·2;:';..'l·.~;"·W.Z.':'",_O;:-:""":"::':. '..~2';:.r ~""'"""'t:'~~"I>Nn;;-_'t.....~C"'=--..r,z.~~"'"

February 2011
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Technical Data Notebook

A.2.3 Excerpt from White Tanks FRS #3 Outlet Channel, Clean

Water Act Section 404 Rel!QtljRef. 17).

• Hoskin-Ryan Consultants, Inc. White Tanks FRS NO.3 Outfall Channel CLOMR
HRC 09-077-01
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WHITE TANKS FRS #3 OUTLET CHANNEl PROJECT

CLEAN WATER Act SEcrlON 404
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be provided below the surrounding grade.

7. Erosion and Accretion Patterns
The channel improvement pr.oject wiH improve erosion and accretion patterns during periods of flow.

8. Aquifer Recharge
There will be no re~hargewithin the channel

9. Baseflow
The modified channel will retain the existing baseflow.

10. Mixing Zone, iillight of the depth of water at the disposal site; current vel~city, direction and
variability at the disposal site; degree of turbulence; water column stratificati(}n; discharge vessel
speed and direction; rate of discharge; dredged material-characteristics; number of disch:arges per
unit of time; and any other relevant factors affecting rates and patterns oJ miXing
The Jackrabbit Wash is an ephemeral ehannel, which only flows in response to rainfall and stormwater
discharge events, Consequently, there will be minimum impacts to the mixing zone.

B. Anticipated Changes to the Biological Characteristics of the Aquatic Environment

1. Special Aquatic Sites (wetlands, mudflats, coral reefs, pool and riffle areas, vegetated shallows,
sanctuaries and refuges, as defined in 40 CFR 230.40-45)
There will be minimum impact to special aquatic sites. Aquatic Sites could be created in off-site in-lieu
fee mitigation areas.

2. Habitat for Fish and Other Aquatic Organisms
There is not suitable habitat for fish or other aquatic organisms.

3. \Vildlife Habitat (breeding, cover, food, travel, general)
There will be minimum impacts to habitat breeding, cover, food and travel.

4. Endangered or Threatened .sp~~ie.s

According to data provided by the AGF and USFW on this area, thel'e have been no T&E species
identified in the project area.

'/
-1'.~.:Listed endangered and/or tbreaten~<D.p~ct.e.s....o.t...d.es..ignatedcritic~?:abit~:eresento~:

There-Iiave beenno T &Especi'iesldentified at the site.

b. Propos.ed list~d endangered and/or threatened species or proposed critical habitat present on
site: There is little habitat for T&E species present on the site.

c. Compliance with ESA - FtmnallInformal consultation or conference:

5. Biological availability of possible contaminants in dredged or fill material, considering
hydrography in relation to known or anticipated sources of contaminants; results of previous

4
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A.2.4 Final Plans for the Construction of White Tanks FRS No.3

Outfall Channel, Final DesiQ1!jRef. 71
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- JURISDICTION BOUNDARY (THIS SHEET ONLY)

- GRADING SHEET DESIGNATION

- CHANNEL SHEET DESIGNATION
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KEY MAP
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ST21
ST22

ST25
ST26-ST27

ST31
ST32

ST35
ST3B

ST39

ST56-ST61

ST05
STOB

ST09
ST10

ST13
ST14

ST17
ST18

PflLM LANE ROADWAY
PflLM LANE CULVERT

ENCftNTO BOULEVARD ROADWAY
ENCftNTO BOULEVARD CULVERT

VIRGINIA AVENUE ROADWAY
VIRGINIA AVENUE CULVERT

THOMAS ROAD ROADWAY
THOMAS ROAD CULVERT

INDlftN SCHOOL ROAD ROADWAY
INDlftN SCHOOL ROAD CULVERT

MINNEZONA ROAD ROADWAY
MINNEZONA ROAD CULVERT

CAMEU3ACK ROAD ROADWAY
CAAtEU3ACK ROAD CULVERT

COLTER STREET ROADWAY
COLTER STREET CULVERT

JACKRABBIT TRAIL CULVERT

PRINCIPAL SPIL1JVAY

STREET AND CULVERT INDEX
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40-41

105
108
107
10B

109-147
148
149

150-154
155-161
182-185
186-171

SHEET NO.TITLE

CHANNEL PLANS QUANTITY SUMMARYQS01-QS02

DRAWING NO.

INDEX OF SHEETS

CATEGORIES

___ ST01 KEY MAP & SHEET INDEX
ST02 NOTES,DETAILS & QUANTITIES
ST03 TYPICAL SECTIONS
ST04 TYPICAL BOX CULVERT AESTHETIC TREATMENT DETAILS

ST05-ST43 CULVERT PLANS,ROADWAY PLANS & DETAILS
ST44 GRADE CONTROL STRUCTURE DETAILS
ST45 TYPICAL DROP STRUCTURE AESTHETIC TREATMENT DETAILS

ST46-ST50 GRADE CONTROL STRUCTURE PLANS & DETAILS
ST51·ST57 SPILLWAY PLANS & DETAILS
ST58-ST61 PRINCIPAL SPILLWAY DETAILS
ST62-ST67 WALL PLAN & DETAILS

~ C1-C30 PLAN AND PROFILE 55-84
C31- C50 CHANNEL GRADING AND DRAINAGE PLANS 85-104

___ D01 EMERGENCY SPILLWAY & DETAILS 42
D02 HANDRAIL DETAIL 43
D03 ACCESS BARRIER 44
D04 TRASH RACK DETAILS 45
D05 FENCE AND GATE DETAILS 48

D06-D08 STORM DRAIN PIPE PROFILES 47.49
D09 MANHOLE DETAILS 50
010 CASING PIPE DETAIL 51
011 DOWN DRAIN & FILL CONSTRUCTION DETAILS 52
012 RAMP AND NOTCH CUT OUT DETAIL 53
D13 PAVED TURNOUT DETAILS 54

__ LS01 OVERALL LANDSCAPE PLAN 172
LS02 LANSCAPE NOTES 173

LS03-LS22 PLANTING PLANS 174-193
LS23- LS24 LANDSCAPE DETAILS 194-195

~ G01 COVER SHEET & VICINITY MAP 1
G02 KEY MAP 2
G03 SHEET INDEX & UTIUTY NOTIFICATION 3
G04 GENERAL NOTES 4
G05 TOWN OF BUCKEYE NOTES 4

G06-G07 TYPICAL SECTIONS 6-7
GOB LEGEND B
G09 GEOMETRY KEY MAP 9

G10-G13 QUARTER SECTION CONTROL PLANS 10-13
G14-G25 GEOMETRIC LAYOUT /.fAIN CHANNEL PLANS 14-25
G26-G39 GEOMETRIC LAYOUT LOW FLOW & MAINTENANCE ROAD 26-39

DATE

614110
10118110
815110
813110
10118110
10118110

ALPHA GEOTECHNICAL
HOSKIN RYAN CONSULTANTS
HOSKIN RYAN CONSULTANTS
HOSKIN RYAN CONSULTANTS
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

ZONE AE
AN AREA INUNDATED BY 100- YEAR FLOODING
(BASE FLOOD ELEVATIONS DETERMINED)

DESIGN REFERENCES

GEOTECHNICAL INVESTIGATION
UTiUTY REPORT
DESIGN REPORT
HYDROLOGY REPORT
SUPPLEMENTAL GENERAL CONDITIONS
SPECIAL PROVISIONS

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
WHITE TANKS FRS #3 POST PHASE 1 REMEDIATION
TOPOGRAPHY
1 FOOT CONTOUR INTERVAL
FLOWN COOPER AERIAL SURVEY
DATE FLOWN: 1112009
DATUM: NAD 19B3,NAVD 19BB

HOSKIN RYAN CONSULTANTS
SURVEY REPORT DATED: 41612010

PROPOSED FEMA CLASSIFICATION

PROJECT BENCHMARK

THE BENCHMARK USED FOR THIS PROJECT IS A 9116'
STAINLESS STEEL ROD DRILLED AND DOMED IN
HANDHOLE,LOCATED AT THE SOUTHWEST CORNER OF
THE WHITE TANKS #4 DAM,
10 NO.: WT·4

. N: B91,995.56
E: 523,377.33
ELEV= 1046.30
9116' SS ROD DRILLED AND
DOME IN HAND HOLE
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CONTACT CONTACT TEL E-MAIL DATE

JOHN RAEL (802) 371- 6945 John.raelGBPS·com 11-13-2009

CUFF WAHLERS (823) 445-2447 c/lfford.wahlersoamwater.com 11·13-2009

JOE WHELAN (802) 240- 8B80 jwhelantflllZWater.com 11·13-2009

JOHN O' CONNELL (823) 328-3827 john.oconnellceox.com 11·13-2009

ONEY URQUIZA (623) 546-8266 oneyuG/T11Wdaz.com 11·13-2009

MATTHEW PHIUPS (802) 830-1393 matthew.ph/l/lpsoqwest.com 11·13-2009

VALERIE GALLARDO-WELLER (802) 484- 5342 valerie.gallerda- weileroswges.com 11-13-2009

GARY MAIERS (802) 506- 0582 gsmcmail.maricopa.gov 11·13-2009

MANUEL ALVAREZ (623) 349- 6106 maJvarezt!lbuckeyeaz.gov 11-13-2009

QWEST COMMUNICATIONS

SOUTHWEST GAS

FLOOD CONTROL DISTRICT OF
MARICOPA COUNTY

TOWN OF BUCKEYE

COMPANY

UTiUTY CONTACTS

ARIZONA PUBLIC SERVICE (APS)

ARIZONA AIrIERICAN WATER

ARIZONA WATER COMPANY

COX COMMUNICATIONS

MARICOPA WATER DISTRICT
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CAUTION

EXISTING OVERHEAD/UNDERGROUND
ELECTRIC, GAS, CATV, TELEPHONE, WATER,

SEWER & FIBER OPTICS CONTRACTOR TO
VERIFY EXACT LOCATION OF EXISTING

UNES PRIOR TO CONSTRUCTION

A NON· DISTURBANCE AREA WILL BE TAPED OFF
AROUND THOSE EXISTING TREES THAT WILL BE
PRESERVED.
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FOR REFERENCE ONLY.
NO CONSTRUCTION ON THIS SHEET.
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PLAN AND PROFILE
~

DRAWING NO. C(J1 I SHEET 55 OF 204
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WHITE TANKS FRS NO.3
OUTFALL CHANNEL

./ FCD 2009C012 ~
BY DATE Z

~ DESIGNED PZ.JM 11110 =
, fllIl7IIWN I STAFF 11110 0

_..__.._- PH. MII.JU 11110 CD

GRADES SHOWN ARE FINAL GRADES AND
ADJUSTMENTS NEED TO BE MADE TO
ACCOUNT FOR THICKNESS OF ROCK MULCH,
PAVING AND RIP RAP.

,1,07.8
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DATE

1 EA

1 EA

3EA

6 EA

21 LF

90 LF I :
l­

I-
Z
<
~

o

21 CY

704 LF
352 LF
352 LF
176 LF

116 LF

3 EA

109 SY

2 EA

2B SY

176 LF
780 LF

484 SY

144 CY

137 SF

286 LF

109 SY

178 SY

1,106 LF

1,361 SF

2,523 SY

1,127 LF

BY

STAFF
PZ,JM

PH. MW,JU

PLAN AND PROFILE

DRJJIIING NO. ClJ2 , SHEET 50 OF 204

WHITE TANKS FRS NO.3
OUTFAlJ. CHANNEL

FCD 2009C012

GRADES SHOWN ARE FINAL GRADES AND
ADJUSTMENTS NEED TO BE MADE TO
~~~PJbN~O~/;IHJM,NESS OF ROCK MULCH,

II] REMOVE CONCRETE UNED CHANNEL

[l] REMOVE EXIST FENCE,BLOCK WALl.
ANDIOR RETIVNING WALl.

~ SIGN TO BE REMOVEDI RELOCATED
AS NECESSARY

~ SAWCUT AND MATCH EXISTING
PAVEMENT

~Q7.~

~QlJfl.

.~QIJ~

. .~QP-!

•
Hoskin. Ryan Consultants
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CIeaiM Ifr,J/neelingrolltiollS ~

62~5 N. 24th Parlcway. Slit! 100. P!IoonIx, _ 85016 52
Office: (602) 252~ Fax: (602) 252~ WlrW.hosidrryan.com t;
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FUTURE
TAPER
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-G- ---

STA 114+79.48
9JS1MIOFFSET 7.20'± LT

W- 14'
L- 25'

~' I I~' __ Vh ...... -J. I 1'\ I,EXIST DIRT ROAD
I T r;r" / 7 I I m- t: \~""-.--"-.1__ '-.I....

j ~! ~_.o;~~.':n. (12

It PALM LANE
. ....:.\' ..

..... j.
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TRAIL

FUTURE

111

JACKRABBIT

.~

C
TO
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3J PALM LANE CULVERT
STA 8+62.48, \
43.53' RT
SEE SHEET
ST06
16'X7' CBC

EXIST DIRT ROAD~
-....::'-'
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. -----­. ---

50267031G
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I- ------ t ~ '+ LOW FLOW C
. +

. ... '!". . .

1-': STA 113+75.8G .
. . . ... . 4' CUTOFF WMi .... ONTRACTOR WILL VERIFY...... . ~>.. SEWER STEEL CASING kGNMJ:NT..:OFENCASEMENI.

.......... . . . STA=1t3+30.D1 WITH MONUMENT UNE OF

,INV=1079.34. PALM LN AND EXISTING 0-""_"'IIlIE\OJ
WATER STEEL..CA.SIN.~ .MANHOLE· PRIOR ·TO.. : . "'-Ill ..

....'STA=lf3+U7:~1: CONSTRUCTION HOO-STAKE-
/NI/.=1078.31 : ' 116 ..... ""

114 115112 113

EXIST CONCRETE
UNED CHANNEL

....
c

cO
c

;::5
Cl)1-

~ ~"--~~s.=-

CAUTION
EXISTING OVERHEAD/UNDERGROUND

ELECTRIC, GAS, CATV, TELEPHONE, WATER,
SEWER & FIBER OPTICS CONTRACTOR TO

VERIFY EXACT LOCATION OF EXISTING
UNES PRIOR TO CONSTRUCTION

A NON-DISTURBANCE AREA WILL BE TAPED OFF
AROUND THOSE EXISTING TREES THAT WILL BE
PRESERVED.

1.Q~

...1.Q74

...1.Q8.2

.. 1QIJ~ ..

~...sar.N8-llXI'I~tI'.SOO-(XIZ·,lll)'.1...agr1,1<,.",

!J CONSTRUCT EARTHEN CHANNEL

® CONSTRUCT 14' WIDE MIVNTENANCE
ROAD (2· AC OVER 6· ABC)

® CONSTRUCT BOX CULVERT PER
DETIVL SHEET ST06o CONSTRUCT CONCRETE HEADWALL,
PER DETAIL SHEETS ST07&ST08
(PLYWOOD IN CONSTRUCTION
JOINTS NEEDS TO BE REMOVED)

® INSTALL HANDRAIL PER DETIVL
SHEET D02

® INSTALL 4-STRAND SMOOTTH WIRE
FENCE PER DETIVL SHEE D05o CONSTRUCT MIVNTENANCE RAMP,
(4· ABC) PER DETIVL SHEET 012

® INSTALL RIP-RAP (D50=9·,18· THICK)
COLOR SHALL MATCH 3· MINUS

®
ROCK MULCH COLOR OR SIMILAR

9 INSTALl. REMOVABLE BOLLARDS
PER DETAIL SHEET D02

@6' WIDE GROUTED RIP-RAP DOWNDRAIN 17 CY

mmd/J; I~!M) :.frcJ~J;IV,1N~f7JoCK
MULCH COLOR OR SIMILAR

® CONSTRUCT CONCRETE CHANNEL 16,538 SF
UNING PER TYPICAL SECTION
SHEET G06

@ 24· DIA STEEL CASING SLEEVE
WITH TEMPORARY PLUGS PER
DETIVL SHEET 010

@JINSTALl. 36" RGRCP CLASS IV
STORM DRAIN PIPE

@INSTALL PIPE PLUG PER MAG STD
DET 427

@INSTALL 4· ABC ON 8' TRAIL

@INSTALL GATE TYPE 'J..PER DETIVL
SHEET 005 (UNLESS uTHERWISE
NOTED)

@ ~crfNN~gWgnTp~ko~NT£'Z.1%/ifE
sT43

(NON-PAY ITEM)
8) INSTALL GROUTED RIP-RAP (D50=9",

18" THICK) COLOR SHALL MATCH 3·
MINUS ROCK MULCH COLOR OR SIMILAR

~9) PAVED TURNOUT PER MAG STD
DET 205 TYPE C [2 112" AC OVER
6· ABC) SEE DETIV SHEET 013
INSTALl. 8" DIP UTIUTY CONDUIT
THICKENED EDGE PER MAG STD
DET 201 TYPE A
3' VALLEY GUTTER PER MAG STD

... ... • I ... • • ~ 20 40 EDET 240 SEE DETIVL SHEET 013

I
scale: 1'.;0' Hexlz ; INSTALL GATE TYPE 3;..PER DETIVL
SCale: 1·..• Ven' SHEET 005 (UNLESS uTHERWISE

. ,NOTED)f.---I""i---:----:------:---:-----:----:----:----:----:----:----:---:---..,.---:---;---,---;---:---:---'--:----:---:---;---T'--1 ~ INSTALL 2" DIP UTiUTY CONDUIT

INSTALL 4" DIP UTIUTY CONDUIT

INSTALL 5· DIP UTIUTY CONDUIT
UTiUTY CONDUIT JOINT TRENCH
EXCAVATION AND BACKFILL

~I .... ..
~ .1Q7~ ., .~ .....

""NI_lg, 1CJ7

•

•

•
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52 CY

c(

8BCYI~
Q

211 CY

463 LF

109 SY

270 SF

490 CY
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1) CONSTRUCT EARTHEN CHANNEL

® CONSTRUCT 14' WIDE MAINTENANCE
ROAD (2" AC OVER 6" ABC)

@ CONSTRUCT GRADE CONTROL
STRUCTURE RETAINING WALL
(SEE DETAIL SHEETST48)

@ INSTALL HANDRAIL PER DETAIL
SHEET 002

@ INSTALL 4-STRAND SMOOTH WIRE
FENCE PER DETAIL SHEET 005

® CONSTRUCT MAINTENANCE RAMP,
(4" ABC) PER DETAIL SHEET D12

o INSTALL RIP- RAP (D50=9", 18" THICK)
COLOR SHALL MATCH 3" MINUS ROCK
MULCH COLOR OR SIMILAR

® CONSTRUCT SIDE FLOW SPILLWAY
RETAINING WALLS (SEE DETAIL
SHEET ST51)

®/NSTALL GROUTED RIP-RAP
(D50=9",.18" THICK) COLOR
SHALL MATCH 3" MINUS ROCK
MULCH COLOR OR SIMILAR

@ THICKENED EDGE PER MAG STD
DET 201 TYPE A

® 6' WIDE GROUTED RIP-RAP DOWNDRAIN 22 CY
(D50=9"L18" THICK) PER DETAIL SHEET
D11 CO OR SHALL MATCH 3" MINUS ROCK
MULCH COLOR OR SIMILAR

@INSTALL RIP-RAP (D50=18~136" THICK)
COLOR SHALL MATCH 3" MINUS ROCK
MULCH COLOR OR SIMILAR

@ CONSTRUCT GRADE CONTROL
STRUCTURE APRON AND CUTOFF
WALL

@CONSTRUCT SIDE FLOW SPILLWAY
APRON AND CUTOFF WALL

20 0 2040"l5.... ;
sc.Je: 1-..-0' Hot/t.
sc.Je: 1-"" VIrt.

6)STA 124+86.29
114.53' LT

FOR LOW FLOW CHANNEL q;
CONTROL SEE SHEETS G26
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JACKRABBIT

GRADE CONTROL
STRUCTURE #2 (3
STA 120+77.82,
141.54' LT
SEE SHEET
ST46

FOR CHANNEL ~ CONTROL
SEE SHEETS G14

~.-._-_-_~-,n~q~-
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GRADE CONTROL
STRUCTURE #1 (3X4
STA 117+01.68,
119.68' LT
SEE SHEET
ST46 -

CAUTION
EXISTING OVERHEAD/UNDERGROUND

ELECTRIC, GAS, CATV. TELEPHONE, WATER.
SEWER & FIBER OPTICS CONTRACTOR TO

VERIFY EXACT LOCATION OF EXISTING
UNES PRIOR TO CONSTRUCTION

A NON· DISTURBANCE AREA WILL BE TAPED OFF
AROUND THOSE EXISTING TREES THAT WILL BE
PRESERVED.
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PLAN AND PROFILE
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DRAWING NO. CD3 I SHEET 57 OF 204
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DESIGNED I PZ, J/J I 11/10

CHECKED I PH,/J/J,JU I 11/10
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WHITE TANKS FRS NO.3
OUTFAll CHANNEL

FeD 2009C012

EXJW:S J/3V2Ot/:

GRADES SHOWN ARE FINAL GRADES AND
ADJUSTMENTS NEED TO BE MADE TO
ACCOUNT FOR THICKNESS OF ROCK MULCH,
PAVING AND RIP RAP.
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. BOTTOM CHANNEL
:st'Ai20+87:08: .... ··:· .... ·.. .
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.. ' .....•.................. . ~••••...••••• ".. • Hoskin.Ryan c~s=!l... fl!
.. y :H ~ ·~s·.. .. S,;o.0010 FT/FT IJ::: • 6245 N. 24th Parlcway, Slita 100. PtloenIx. Ar1mna85016 ~'............... . , .. , , . h..~.. '090 ~ ~~~ ..~-- ~

"/NV= 109169:/'1'~: G~~ FLOOD CONTROL DISTRICT ~

'" .§ ~ . . . ..~ OF MARICOPA COUNTY ~
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~
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IoU
a.
00(
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<n
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Z
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<n
IoU
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00(
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CI)....
00(
~
IoU
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IoU
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1 EA

1 EA

1 EA

2EA

2 EA

2 EA

8 EA

14 CY

10 CY

84 CY

53 LF

250 SF

108 CY

581 LF

136 LF

204 SF

109 SY

440 CY

1,712 LF

1,901 LF

1,453 SF

1,377 SY

1,760 SF

BY I DATE

PLAN AND PROFILE

'N I STN'F I 11/10

DRNflNG NO. C04 I SHEET 58 OF 204

DESIGNED I PZ,JIJ I 11/10

CHECKED I PH,AlIJ.JU I 11/10

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

WHITE TANKS FRS NO.3
OUTFALL CHANNEL

FCD 2009C012

(0

- Hoskin .Ryan Consultants

ER ctsaItre~nglll8BlfngsolltJolIS ~

6245 N. 2411\ Pa<I<way. S<ibl100, Phoenix. AI1mna 85016 ~
OftIco: (602) 252-8384 Fax: (602) 252-8385 www.hosldnryan.com t;

IoU
<n

<n
<n
o
a:
(.)

I I

...19.~~

,19~

, ...19M

....... , ...119.~ ..

.1

, : ; .... .•....

-----------...------,---';--

.. GRADES SHOWN ARE FINAL GRADES AND
ADJUSTMENTS NEED TO BE MADE TO ._

.......... ACCOUNT FOR THICKNESS OF ROCK MULCH, .: 'lP::::'"":
PAVING AND RIP RAP. : HO)-STAKE-

132 133 134 ......

;- STA 131+13.14
.. : . 4'· CUTOFF· WAll :

SPILLWAY #2
oj STA 131+36.44,

178.30' LT
SEE SHEET ST51

. ~LOW FLOW CHAN":J.EL
. , _ TOP OF BANK.;
-L ~ Q I

~1*f---1 ..::..__ _':~__ -.-J
i

131130

<:rOQ
:.-

00 CJ!S

STA :130+39.99:
.... 6" CUTOFF' W/f{.1.

129

. : 8=0.0010' FTIF-T· .. ·

LOW fLOW

128

BOTTOM CHANNEL

UNE

'STA 126:+72.39 .... · ........
: 4' CUTOFF WALL

127

A NON· DISTURBANCE AREA WILL BE TAPED OFF
AROUND THOSE EXISTING TREES THAT WILL BE
PRESERVED.

10
c

~",~.o.h<. .... ~•. - -~;'jC£~~~ -Ii
q:~

73 '\ ~ ~I-O
..r=7!'f.i? +~-S-==-~' CI) ~

Q< ENCANTO

1'"
.j .

·i
j...

...[ ... j.
l\-1:::::::i:::

.J.) CONSTRUCT EARTHEN CHANNEL

QUCONSTRUCT 14'WIDE M~NTENANCE
ROAD (2" AC OVER 6" ABC)

® CONSTRUCT GRADE CONTROL
STRUCTURE RET~NING WAll.
(SEE DETAIL SHEETST48)

{) CONSTRUCT BOX CULVERT PER
DET~L SHEET ST10

51 CONSTRUCT CONCRETE HEADWALL,
PER DETAIL SHEETS ST11 & ST12
(PLYWOOD IN CONSTRUCTION
JOINTS NEEDS TO BE REMOVED)

~INSTAll. HANDRAIL PER DETAIL
SHEET D02

'l'INSTAll. 4-STRAND SMOOTH WIRE
U FENCE PER DET~L SHEET D05

8) CONSTRUCT M~NTENANCE RAMP,
(4" ABC) PER DET~L SHEET D12
INSTALL RIP-RAP (D50=9",18" THICK)
COLOR SHALL MATCH 3" MINUS ROCK
MULCH COLOR OR SIMILAR

0) CONSTRUCT SIDE FLOW SPILLWAY
RET~NING WALLS (SEE DETAIL
SHEET ST51)

~J) INSTALL REMOVABLE BOLLARDS
PER DETAIL SHEET 002

2J 6' WIDE GROUTED RIP-RAP DOWNDRAIN 34 CY
(D5O=9" 18" THICK) PER DET~L SHEET
D11 COLOR SHALL MATCH 3" MINUS ROCK
MULCH COLOR OR SIMILAR

~]) CONSTRUCT RGRCP CLASS IV STORM
DRAIN PIPE (SIZE PER PLAN)

4J CONSTRUCT HEPDWALL PER MAG STD
DET~L 501·4

BOX CULVERT STORM DRAIN PIPE
. , CONNECTION PER DET~L SHEET ST43

--T-- .~T (NON-PAY ITEM)
. - '--- 6 INSTALL GATE TYPE 1 PER DETAIL

.2.. __ '__._ ---'__ '_, ". '_ SHEET D05 (UNLESS OTHERWISE
~.~.:.."':"-. - e 8' .- -;;0 ~ -'it' 11'-<0 . 9"";' -- -, :::a.-G-il" -w--n _'_'_~-: - NOTED)
~-- ----=--=-=::- -- .' " '-'~~"'-- ' llJ ( ... CONSTRUCT STORM DRAIN MANHOLE
4' i ., ~.,'---- --__ , ~' I:>. PER COP STD DETAIL P·1520 & MAG

31.~5 LT SECTION.. UNE EXIST TREE TO BE NON· DISTURBANCE· _ :0-.. i q: --. . STD DETAIL 522
~01.73 50288002 U E '.Il: 6 \ I ~'50268007

-INV= '98.73"". . . PRESERVED (TYP) N -"-- .., <:> I- Q ::t CI) 8 CONSTRUCT CATCH BASIN PER
.-"------- ! '/ .- ---=----- --..:::::-. (1)0- - --==::- = MAG STD DET 530 TYPE "A"-- -=.>--- _.._--=-=-- ~- T -~- ~ --.- ~ .
,- -SYSTEM 2·==-~ - --~-~ - -,~ '-. . . -- . ~ IllJ ' 9 INSTALL GROUTED Rlp.RAP

SYSTEM 2 I@)~8"u=SD EXIST DIRT ROAD -.I z '/h~9~~rc~H~9Kk/~?J~0'kOCK
9+56.96,0.00' \ S= 00125 FT/FT REACH 2 MULCH COLOR OR SIMILAR
RIM-02.50 FOR' PROFILE SEE .. .. • • ~.__ 20 % THICKENED EDGE PER MAG STD
INV N&S" 98.50 SHEET 006 T Scale: 1"00/1)' HOff:. DET 201 TYPE A
INV W- 98.40 STA 9+57.51 JACKRABBIT RAIL scale: 1"04' Vorl. INSTALL RIP-RAP (050=18" 36" THICK)

8 20.50,LT. COLOR SHALL MATCH 3" MINUS ROCK
:SYSTEM .2 INV1098.63: MULCH COLOR OR SIMILAR

3i 18" SO : : ; :...... .. ;... CONSTRUCT 16' DRIVEWAY PER MAG
:20 LF . ::f. EXIST GROUND C : STD DET 250-2

.... :~;~.1$~~:,~F~EE·· .: : .:. ~ ..C~ftJIINE:L.:......:....... .. .. : : : . 111Q ~¥~Bl;~H~k ~Rf/6~ ~~T~8~OFF
:SHEET Da6 : to : : : : : : T r\ _:--- WAll.

. tt.%....>\_~~_~~_~ __~---~~-_:~t ..\-}, ......'~~-~~- .~.... ········11~ W~R~l gWMC:N1PI~AY

llJ
LU

; 5-:4J,Q010. F.T/;F.L ; -1 ~
~o

.1-
§

..•. STA '12S+84;96"
6' CUTOFF

........ WALL .

EXIST
ROAD

CAUTION
EXISTING OVERHEAD/UNDERGROUND

ELECTRIC, GAS, CATV, TELEPHONE, WATER,
SEWER & FIBER OPTICS CONTRACTOR TO

VERIFY EXACT LOCATION OF EXISTING
UNES PRIOR TO CONSTRUCTION

4JENCANTO BLVD CULVERT
STA 8+82.33, \
26.50' RT
SEE SHEET ST10
18'X7' CBC

(\')
c.OI·.. ·(·~···i"'··l

·.. tu··J ··· ...
UJ r ..

.. , ..... ~.
Cf)

~
cO
C
01­
cUJ
+UJ
1O::t:
~CI)

10M.. , ..G'r -',.:.\ .A:B'x7' CB~
... ~ .
~

11911.

1110

8J STA 125+45.43,
77.09' LT

.. 10~1i.

.. 10~~.

~wtu311rW'a-1mllrillqltM00-C04-lllOI.don

"..,."

~..

151'~ .19~Q

l!;
~1 ...119~

'1 10B2 I
"*""~'lf 125

•

•
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W
a:
::J
I­
<.J
:::l
a:
l­
(/)

1 EA

2 EA

l­
I­

46 LF I z
-e
::J
o

35 CY

93 CY

218 SY I (/)....

1 EA

....
-e
a:
w
z
w
<:l

592 LF

109 LF

1 EA

8 EA

290 SF

520 CY I -e
I­
W
C

1,760 LF

2,013 LF

1,510 SF

(/)

1,404 SF I W

1,446 SY

CONSTRUCT

t

~_ .... - "§: .-

I ,~I--o
, 0.... I--Q

cnU
"~~-

~e: 7"-4(}' HOffz.
SolIe: 1·..• VIft,

STA 140+96.04
77.93' LT

FOR CHANNEL I/< CONTROL
SEE SHEETS G15

LOW FLOW CHANNEL
TOP OF BANK

i
lll

EXIST DIRT ~
ROAD ~

----,- -

co
o

~ti~~~~~o:=i~S;;;;-;; --;;;; + UJ. ~., ,.. '- -' - ~ , . ,. ~';...~., ="e' ~ ~

,;;;, ~'n,-; :;."w_, (4

4) :.t;.'..'...",:.:.'':.... '.::.... ".n",... ~/' I

@STA 137+45.93,
166.45' LT \

"'t
o

0 0
o

g~~ 3 ~~~!.;.~ .::' ,',' ~." ;: ~ ;.>.;;.~~v_ !.', ~ - ~~'~_," ,~. r •~~ c;---o 3K; ~~L:.-=~~
~G =-~, ~::=::\~.- ':--:' ----,.~. ,"'.-,. =::=;;d',I.,. -- .. --,-,.:..~----< ,.<,:,~~".~.--.~••~

Cl)1-

~

44 __

JACKRABBIT TRAIL

t···, -
.J ,_, ,- .

'SYST./:M3>·
6r9+4B·1j,OO:OO"

RfM= 14.80
INVz 08.80 N
INV= 08.70 E

REACH 2

GRADE CONTROL
STRUCTURE ~ (
STA 135+10.65, 3
130.95' LT
SEE SHEET ST46

CAUTION
EXISTING OVERHEAD/UNDERGROUND

ELECTRIC, GAS, CATV, TELEPHONE, WATER,
SEWER & FIBER OPTICS CONTRACTOR TO

VERIFY EXACT LOCATION OF EXISTING
UNES PRIOR TO CONSTRUCTION

A NON-DISTURBANCE AREA WILL BE TAPED OFF
AROUND THOSE EXISTING TREES THAT WILL BE
PRESERVED.

e

e

o
(/)

(/)

<:l
Z
a:
o
CD

....

31 CY

112 CY

250 SF I W
&to.
-e
<.J
(/)

C
Z
-e...

STAFF I 111/0

BY I DATE

PH./JII.JU I 11110

PZ,J/J I 11110

PLAN AND PROFILE

DRAWING NO. C05 I SHEET 59 OF 204

WHITE TANKS FRS NO.3
OUTFALl. CHANNEL

FCD 2009C012

tHQ. - Hoskin .Ryan Consultants

IE! aaatMltrlJ/neerlrIJsoIliIollS ~

6245 N. 24th Palmy, Wto 100. PhoerU. _ 65016 ~

om..:(602) 252~ Fax: (602) 252--8385 WWW.hosldI1yBll.COIn t;
1106 W

... A FLOOD CONTROL DISTRICT ~
'W OF MARICOPA COUNTY ~

<.J•. HQ~

.JQ~~

.• me

..... - _ .

S=o.0010 FT/FT

_-------""-r-

GRADES SHOWN ARE FINAL GRADES AND
ADJUSTMENTS NEED TO BE MADE TO
ACCOUNT FOR THICKNESS OF ROCK MULCH,

.-- ----., PAVING AND RIP RAP.

~'I~~~I(():~ 0:

~·<'00j i
: O<l C':~ ~

..,.•. :x:
(,)

.1-
§

'''j~:~~:
STA ·138~99.3Q·~ I·i!~
6' CUTOFF WALL ..~ t;u:

EXIST GROUND ClI \
~ CHANNEL

. .. .

. _----- -::-.-:--:-:.-:Y' 1 :=1~-------

. .. .

S=o.0010 FT/FT

TOP VF BANK'
. .1-,7. & RT . ,

.--- I\I-:'~~

BOTTOM CHANNEL
...... - .

liTA 135+20.26 .
...... ~. GI,/.TOF.f..Ww.. ... :.....

LOW FLOW CH(1NNEL

.....
(\"),,:

...'11: oS: ..
It)·0>- +'0

-.: It):oi
.1 uc:r- uuo Itf .... ~~:Q.--...... ~ ••.••.
I . '::J ....

_-'::Jo
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39 CY

33 CY

68 SF

14 SY

73 SY

65 SY

1 EA

484 LF

CI)
w

215 CY I ~
I­
U
;:)
a:
I­
CI)

109 SY

320 SF • CI)

oJ

497 CY

100 CY I ~
w
Q

1,861 LF

1,820 LF

CI)

2,801 SF I ~
l-

I­
Z
c(
;:)

o

1,392 SY

CONSTRUCT

oJ
oct
a:
w
Z
w
Cl

!.J CONSTRUCT EARTHEN CHANNEL

® CONSTRUCT 14' WIDE MAINTENANCE
ROAD (2' AC OVER 6' ABC)o CONSTRUCT GRADE CONTROL
STRUCTURE RETAINING WALL
(SEE DETAIL SHEETST47)

@ INSTALL HANDRAIL PER DETAIL
SHEET 002

@'NSTALL 4-STRAND SMOOTH WIRE
FENCE PER DETAIL SHEET D05

® CONSTRUCT MAINTENANCE RAMP,
(4' ABC) PER DETAIL SHEET D12

(j)INSTALL RIP-RAP (050-9",18" THICK)
COLOR SHALL MATCH 3' MINUS ROCK
MUI,CH COLOR OR SIMILAR

® CONSTRUCT SIDE FLOW SPILLWAY
RETAINING WALLS (SEE DETAIL
SHEET ST52)

® INSTALL GROUTED RIP·RAP
(D50=9",.18' THICK) COLOR
SHALL ",ATCH 3' MINUS ROCK
MULCH COLOR OR SIMILAR

@)6' WIDE GROUTED RIP-RAP DOWNDRAIN 18 CY
(D5o--9"L18" THICK) PER DETAIL SHEET
D11 CO OR SHALL MATCH 3' MINUS ROCK
MULCH COLOR OR SIMILAR

fj) INSTALL 4" ABC ON 8' TRAIL

@INSTALL GATE TYPE 1;.PER DETAIL
SHEET D05 (UNLESS uTHERWISE
NOTED)

@PAVED TURNOUT PER MAG STD DET
205 TYPE C (2 112" AC OVER 6" ABC)
SEE DETAIL SHEET D13

@ THICKENED EDGE PER MAG STD
DET 201 TYPE A

@j3' VALLEY GUTTER PER MAG STD
DET 240 SEE DETAIL SHEET D13

@INSTALL RIP-RAP (D50=18:,36" THICK)
COLOR SHALL MATCH 3' ",'NUS ROCK
MULCH COLOR OR SIMILAR

@ CONSTRUCT GRADE CONTROL
STRUCTURE APRON AND CUTOFF
WALL

@) CONSTRUCT SIDE FLOW SPILLWAY
APRON AND CUTOFF WALL

I'-.
C

cO
C ......
gUJ
+UJ
C'.I::r::
~CI)

;::~
(I) .....

~

--"

'a"~

__l

STA 151+15.04, (6
81.45' LT

I-
~
UJ

lli
~

~.
~

__-.J ~~, Jl /. " .A

2002040...;:- ;

~ ~ -

~I-' ~STA 115+22.51

~II-g () 5O~5017B_ _ ,.,O~..FS7Tr01'± LT
U··· . - --.,IV- 14

~::= ----::::::--~~

liJ·..c'.......-·-EXIST DIRT ROADr
Scale: 1--4(1 Harll.
SCale: 1'04' VIrI.

1
~\

, .
\, ~

_-!'~
~-

\

STA 150+50.10, (tl
107.59' LT

-I

LOW FLOW CHANNEL
TOP OF BANK

TRAILJACKRABBIT

.'S<l234001B

FOR CHANNEL ~ CONTROL
SEE SHEET G16

GRADE CONTROL
STRUCTURE #6 (3
STA 148+25.70,
115.00' LT
SEE SHEET
ST47

T----;;ARICOPA COUNTY~T

'S'\"\'»~';:;::;~'"-:J.,,

FOR LOW FLOW CHANNEL ~

CONTROL SEE SHEET G28

.
SECTION

50288001lA

I-
~
lli,

I

NON· DISTURBANCE
UN~

-"'- --- '";> TO BE-...::::..!§-o I~ - ..J ... , EXIST TREE
0" - or, -- " UJ I-JURISDICTION UNE . PRESERVED (TYP)

o "iT OR ::>1 '"", .,
"l1I',," "- "' = \~I J \.S'l 502~~Oll _ ~ "

o '2-.~'1(1)1... --.-
~ REACH 2~

:g
c U
C
01­
cUJ
+UJ
~J::
~CI)

;::5
l'/)I-

§

CAUTION
EXISTING OVERHEAD/UNDERGROUND

ELECTRIC, GAS, CATV, TELEPHONE, WATER,
SEWER & FIBER OPTICS CONTRACTOR TO

VERIFY EXACT LOCATION OF EXISTING
UNES PRIOR TO CONSTRUCTION

A NON-DISTURBANCE AREA WILL BE TAPED OFF
AROUND THOSE EXISTING TREES THAT WILL BE
PRESERVED.

GRADE CONTROL
STRUCTURE #5 (3
STA 143+76.tl1,
130.95' LT
SEE SHEET
ST47

e

e

oJ

o
tn

CI)

Cl
z
a:
o
CD

W
lL.
c(
U
CI)
Q

Z
c(
oJ

BY I DATE

PLAN AND PROFILE

'N I STAFF I 11/10

DRAWING NO. CO~ I SHEET 50 OF 204

DESIGNED I PZ, JAI I 11/10

CHECKED I PH.NAI, JU I 11/10

WHITE TANKS FRS NO.3
OUTFALL CHANNEL

FCD 2009C012

GRADES SHOWN ARE FINAL GRADES AND
ADJUSTMENTS NEED TO BE MADE TO
ACCOUNT FOR THICKNESS OF ROCK MULCH,
PAVING AND RIP RAP.

1114

..m.~ ..

..110t! ..

.m.IL

- Hoskin-Ryan Consultants

•
~ crealfvtJl11'Jf~roIli/ons ~

6245N. 24111 PaI1cway. $Ljto l00.Plloe.... _85016 2
om,": (602) 252-8384 Fax: (602) 252-8385 www.ho!Idrl)'llll.com G

W

~ FLOOD CONTROL DISTRICT ~
~ OF MARICOPA COUNTY 0

,.tHP. 5

.. ,.tHL

.... - . . ... . ; ~ ..

..... _- .

.. .

. STA 148+35.70 .
.: '4' 'CUTOFF"WAll .... ......

.. ... : .. Q-100····

<700 CFS:.... ..-.-

.... .~,T~U¥6;?!"~~

r 1'-.:

~~~ ~~-<~v~~~~~~~--------.••. •• >/ i••..
.•........... ......., .•.•.••. .•... .......•. . ~-~ =bo,. mEr.. "- . ...........•.•................................... '. .

. ... -.

LOW :FLOW

.S--o.0010· FTIF:T··

TOP OF BANK
1.7: .e..RT.:.

BOTTOM CHANNEL
.. :STA.143t86.26..... . .

:4' CUTOF.F WALL

...... ~::~.?su:
u; """"""-'11 I. n,..".",.", 1-~STAKE-

143 144 145 146 147 148 149 150 151 152 ......

LOo
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'LU
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l'/) t-----.:.-..
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CI)

<:l
Z
llC
o
ID

....
o
CI)

&AI
Go
et
(.)

en
Q

Z
et....

et
I­
&AI
Q

....
et
llC
w
Z
&AI
<:l

11/10

11/10
11/10

DATE

2 EA

2 EA

4BLF

28 LF

14 SY

19 CY

48LF

en
&AI
llC
~

I­
(.)

~

llC

18 CY I t;

92 CY

B6 SY

616 LF

109 SY

320 SF

en
490CY· ....

182 SY

1 £EA

1,893 LF

1,318 SF I ~
l­

I­
Z
et
~

o
1.940 SF

1,466 LF

68 SF

1.086 SY

SHEET III OF 2lU

BY
PZ,JII
STAFF
PH,IIII,JU

PLAN AND PROFILE

CONSTRUCT

DR.A!NING NO. COT

WHITE TANKS FRS NO.3
OUTFALl. CHANNEL

FCD 2009C012

EXPftS Jl3V2012

~ SAWCUT AND MATCH EXISTING
PAVEMENT

,WI:!

,.m!L •
Hoskin .Ryan Consultants

IE creatfve8~/neeril'lJso/iiIons ~

6245 N. 24th PaIlcway, StitB 100, Pl1oerix. Al1mna 85016 52
otftce: (802) 252-8384 Fax: (602) 252-8385 www,hooldrwyan.com t

........1m. :

A FLOOD CONTROL DISTRICT ~W OF MARICOPA COUNTY ~
(.)

.. me?

, ........ ,..... ,...m~ ...

STA 153+00 TO 194+00
CONTRACTOR TO USE CAUTION EXCAVATING AND
RECOMMEND CONTRACTOR OBTAIN ADDITIONAL
POTHOLES BEFORE CONSTRUCTION WITHIN THIS
AREA

TOP OF BANK

1Q \--....
}- .".;.'1133-- ~/ ~ I ,.-

/ .... ,I~~~.
.~J:- - , ;;:- ".~.'~.,:t"'l II II I. .

.., .. 'STA' 157..1Tti,'9B
4': CUTOFF: WALL

·..·..···:l~U
.; : '1-

UJ

/.,_:".::: :.': ::.... ...... .... :~~~.~o1~?i~F·T::... :::::1~
5

'1-

.~

::.5~::~:

STA 157+32.59
'"6' 'CUT9FF' WAL.l;·

EXIST DIRT ROAD

GRADE CONTROL
STRUCTURE #7 (:j
STA 157+86.97,
130.93' LT

TW= 23.00 SEE SHEET ST47

~ INV= 20.00 ,. STA 156+17.30l STRAIGHT TYPE ... 2 174.03' LT
__ .::...11.10_ ~6200~d' __ ....$'~'__

"'-.. ~.

1) CONSTRUCT EARTHEN CHANNEL

® CONSTRUCT 14' WIDE MAINTENANCE
RON) (2" AC OVER 6" ABC)

@ CONSTRUCT GRADE CONTROL
STRUCTURE RETAINING WALL
(SEE DETAIL SHEETST4~

@CONSTRUCT BOX CULVERT PER
DETAIL SHEET ST18

® CONSTRUCT CONCRETE HEN)W~
PER DETAIL SHEETS ST19 & ST20
(PLYWOOD IN CONSTRUCTION
JOINTS NEEDS TO BE REMOVED)

®INSTALL HANDRAIL PER DETAIL
SHEET D02

(j)INSTALL 4-STRAND SMOOTH WIRE
FENCE PER DETAIL SHEET DOS

® CONSTRUCT MAINTENANCE RAMP,
(4" ABC) PER DETAIL SHEET 012

@INSTALL RIP·RAP (050=9", 18" THIC~
COLOR SHALL MAiCH 3" MINUS RO K
MULCH COLOR OR SIMILAR

@JCONSTRUCT SIDE FUM SPILLWAY
RETAINING WALLS (SEE DETAIL
SHEET ST53)

@INSTALL REMOVABLE BOLLARDS 4 EA
PER DETAIL SHEET D02

@ 6' WIDE GROUTED RIP· RAP DOWNDRAIN 55 CY
(D50=9" 18" THICK) PER DETAIL SHEET
D11 COLOR SHALL MATCH 3" MINUS ROCK
MULCH COLOR OR SIMILAR

@CONSTRUCT RGRCP CLASS IV STORM
DRAIN PIPE (SIZE PER PLAN)

@ ~tf~~2~:~y~~GU~~SgEJ#tE~~sk
NOTED

@INSTALL 4" ABC ON 8' TRAIL
:@INSTALL GATE TYPE 1,PER DETAIL

SHEET D05
@PAVED TURNOUT PER MAG STD DET

205 TYPE C (2 112" AC OVER 6" ABC)
SEE DETAIL SHEET 013

@INSTALL GROUTED RIP·RAP
(D50=9" 18" THICK) COLOR
SHALL MATCH 3" MINUS ROCK
MULCH COLOR OR SIMILAR

@J THICKENED EDGE PER MAG STD
DET 201 TYPE A

@3' VALLEY GUTTER PER MAG STD
DET 240 SEE DETAIL SHEET 013

NON DISTURBANCE---l J = @INSTALL RIP·RAP (D50=18:138" THICK)
• COLOR SHALL MATCH 3" MINUS ROCk

STA 154+48.43 UNE FOR CHANNEL ~ CONTROL 20 0 20 </0 MULCH COLOR OR SIMILAR
SM IOFFSET 0.B1't LT SEE SHEET G18 .,.- i @INSTALL GATE TYPE 3 PER DETAIL

W- 14' JACKRABBIT TRAIL ~:! l:::'v~'z. ,Q SHEET 005

L= 41' 'e ~~~86~~~ t,~~ ~W@8~OFF WALL 106 CY

~ CONSTRUCT SIDE FLOW SPILLWAY"I APRON AND CUTOFF WALL
@28" STEEL CASING WITH TEMPORARY

., .. .t1~ .. PLUGS PER AZ WATER CO. STD
DETAIL E·9-24-1

...To;;' :0;:' BANk' .
LT &: RT .

STA B+61.79'(4
29.94' LT
18'X7' CBC

SYSTEM··~.

2) STA 153+98.46
178.09' LF--,--

..... ...., .."'1:<: ... ....' It) ~ •. , ::t:<: EXIST GROUND

.. i!{ ." .' """ m . am· ..... ~~ • CH"'NEL' • ~ .. ....

'0 '?2 <.~ .-_- .. ~, ..~ d : -- ----.--
_ _---~ ._~>~---'~c-' ~ ,;" Q--------~- ._~. ... ,)(\ ~--«Io ~, __- ._ .~~--,--- ~o ..... , 11lIE.1

. .kj ,_ rOlE ,,,,,,' / I I C' .•~~...~' • .
CIllO .. •. :;:c i ...., :. ~. \J I· .

"CONTRACTOR SHALL ADJUST POST SPACING AS
NECESSARY TO AVOID INSTALLING FENCE POSTS
OVER FIBER OPTIC UNES"

.. : ·: ·..7..7·
ALL UTiUTY RELOCATION: : : :

...,TO BE DONE BY OTHERS' .BOTTOM "CHANNEL-:' ...... ..:.. . . ... .. . . .
.... ..... .. :t.OW· FLOW"CHANI'JEL;

:, EX 3-4": OWEST :TELE

: EX B' WL AZ WATER CO. :
......... -.. - .- ... -..... -..

REACH 3

sr'Ai53'+iilfs9 .., GRADES SHOWN ARE FINAL GRADES AND

4' CUTOFF WALL flDJUSTMENTS NEED TO BE MN)E TO

152 ~~ . I 153..· '1~' "1~;": .. ,. "156 . . 157 "1~~ .. ...: 15:~~fN~NTJoO~/tH::ESSOF ROCK MUL~: O~~~

~~"."" .~ B" '" ...--.._ .•_- 0"'" .. t:I -""Y<!'ij""> --T=:-~~?i'--w=;;,,> ~EX/ST TREErP BE
~ I ----=r::'Io.'f -- .. 3;0 ( - PRESERVED (TYP) ) \

"-,.$YSTEM .( .:;:,~"- , ...\ S02680~1a. JURISDICTION UNE ~ ~G"
~STA 154+7B.70, -=:::... ~ .......".. ~. ('~:::-,.

I 4 51,79' LT --- - - ~ FORLOiiFLow- CHANNEL ~_ - \~\
8 TW= 27.00 EXIST DIRT RON) CONTROL SEE SHEET G2B

INV- 24,00

REACH 2

CAUTION
EXISTING OVERHEAD/UNDERGROUND

ELECTRIC, GAS, CATV, TELEPHONE, WATER,
SEWER & FIBER OPTICS CONTRACTOR TO

VERIFY EXACT LOCATION OF EXISTING
UNES PRIOR TO CONSTRUCTION

A NON· DISTURBANCE AREA WILL SE TAPED OFF
AROUND THOSE EXISTING TREES THAT WILL BE
PRESERVED.

1.11B

<0
o

oU
o
01­
oUJ
+UJ
C\l:1:
~CI)

~:1:
CI)~
~

4)THOMAS RD
CULVERT
STA B+82.33,
18.06' RT
SEE SHEET
18'X7' CSC . II 1 II' \11

.. 111P

... .It .TH0I.fA.S .~D

t1~ .. I......... I

...mp

~Nn .. I·····UJ·........ UJ

:1:.• .. CI)

:1:.
U

~I'" ....... .. I-
~ .. WI/. I § '1 I' I

~cl 11?~, .... <0 ..... 0

...U.~..

•

e

e

~.sIlNl;l»-lm...~·,cor-:Jn
"'''''',



CI)
w
a:
::l
l­
t,)

::l
a:
I­
CI)

CI)
...I

<
I­
w
CI

CI)
w
l­

I­
Z
<
::l
o

CONSTRUCT
CONSTRUCT EARTHEN CHANNEL

® CONSTRUCT 14' WIDE MAINTENANCE 1,403 SY
ROAD (2' AC OVER 6' ABC)

3) CONSTRUCT GRADE CONTROL 2,540 SF
STRUCTURE RETAINING WALL
(SEE DETAIL SHEET ST47 & ST48)

4) INSTALL HANDRAIL PER DETAIL 453 LF
SHEET 002
INSTALL 4-STRAND SMOOTH WIRE 1,801 LF
FENCE PER DETAIL SHEET D05

INSTALL RIP-RAP (D5a=9",18" THICK 416 CY
UNLESS OTHERWISE NOTED) COLOR
SHALL MATCH 3" MINUS ROCK MULCH
COLOR OR SIMILAR

6' WIDE GROUTED RIP-RAP DOWNDRAIN 18 CY
(D50=9"L18" THICK) PER DETAIL SHEET
D11 CO OR SHALL MATCH 3" MINUS ROCK
MULCH COLOR OR SIMILAR

® CONSTRUCT RGRCP CLASS IV STORM 64 LF
DRAIN PIPE (SIZE PER PLAN)

® GRADE CONTROL STRUCTURE STORM 1 EA
DRAIN PIPE CONNECTION PER DETAIL
SHEET ST43 (NON-PAY ITEM)

@HEADWALL PER MAG STD DETAIL 501-1 1 EA
AND 501-2 L- TYPE UNLESS OTHERWISE
NOTED

@INSTALL GROUTED RIP·RAP 93 CY
(050=9",.18" THICK) COLOR
SHALL MATCH 3" MINUS ROCK
MULCH COLOR OR SIMILAR

@ THICKENED EDGE PER MAG STD 1,800 LF
DET 201 TYPE A

@ CONSTRUCT GRADE CONTROL 204 CY
STRUCTURE APRON AND CUTOFF
WALL

...I

<a:
w
z
w
Cl

~c
aU
a
<::il­
aLU
+LU
0:r:
~CI)

~:r:.... u
(1)1-

~

2002040
1il2J----=S
~~l::f.1'f.:;:lz·

GRADE CONTROL
STRUCTURE #9 (3
STA 169+41.40,
130.91' LT
SEE SHEET ST-</8~

~

.~ Q ...'9'
_ 502e2001W~ . ..... -~

D
.G06

nSTA 167+11.53,
164.60' LT

'1 •• -,

EXIST DIRT ROAD

REACH 3
~~ ~.

JACKRABBIT TRAIL

NON· DISTURBANCE
UNE

'50233041B ~
I

STA 153+00 TO 194+00
CONTRACTOR TO USE CAUTION EXCAVATING AND
RECOMMEND CONTRACTOR OBTAIN ADDITIONAl..
POTHOLES BEFORE CONSTRUCTION WITHIN THIS
AREA

L - t !:'··I /. I ,- r -l ~ , ,--f / ) w r (._ 'uu _ - t::; ,".... I \ ,. ..,. ~.
~ ~ .j .W __ ,

~ .. ~ ~' '~ ~I ~ ~m~ :~- .:-._ L: ~: ". . - lUg d. - ....__"._

~""F-6-~~ ,:~"'~:~~I' ", ,- _.~~" cc;;.__. ~ci="----~~: ~
1 "1__ .'~ . - ~= ':r~ I ~-=-~-- ~S

I: \ ' ,,", ' ) Q <., .',., l
:\..-_ ~) J

t-..
0

0 0
0 "'1-
gUJ
+UJ • .,
.... ::x::
~(I)

~::x::
(I)~

~

GRADE CONTROL
STRUCTURE #8 (3
STA 162+61.40,
131.00' LT
SEE SHEET ST47

CAUTION
EXISTING OVERHEAD/UNDERGROUND

ELECTRIC, GAS, CATV, TELEPHONE, WATER,
SEWER & FIBER OPTICS CONTRACTOR TO

VERIFY EXACT LOCATION OF EXISTING
UNES PRIOR TO CONSTRUCTION

A NON-DISTURBANCE AREA WILL BE TAPED OFF
AROUND THOSE EXISTING TREES THAT WILL BE
PRESERVED.

e

e

W
A.
<
t,)
CI)

CI
Z
<
...I

PLAN AND PROFILE
...I

o
I I I CI)

GRADES SHOWN ARE FINAl.. GRADES AND
ADJUSTMENTS NEED TO BE MADE TO
ACCOUNT FOR THICKNESS OF ROCK MULCH,
PAVING AND RIP RAP.

WHITE TANKS FRS NO.3
OUTFALL CHANNEL

.../ __ FCD 2009C012 :
I ~ I BY DATE Z

i;:.., DESIGNED PZ. JI./ 11/10 ii:
:'8' \11R;IIWN STN=F 11/10 0

CHECKED PH./J/J,JU 11/10 ID

- Hoskin-Ryan Consultants
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~.... Q8alt.u(1JflllJelf(1JS)/liiorrs ~

..~ 6245 N. 24th Parkway, Sli1Jl100. PhoeJix. Mmna 85016 ~
OInco: (602) 252_ I1Ix: (602) 252-8385 www.hooldrf\.l1l.com ~

~ FLOOD CONTROL DISTRICT :
~ OF MARICOPA COUNTY ~
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.t1~

........ t1?~.
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...... H3~ ..

"~"Im.t!

.. ()

&~ '.llli.... ::x::
CI)

. .• ::x::
()

.1-

~.....................

STA 168+79.77:
'6'CUTOFFWIU

......

. ....................

." "'I.' 't' EXIST GROUND CD . •.. •
...... . .. ...... ..... . .....~ ~. . ~ CHANNEL .... c ..... TOSi' 1138,$i' -'I SIt .

..... :c= ---- _....--
.... _-------... .lD~. • ---------- ~~. "' \)_--- ................ ~ -" ...... _:..-- .... '" ,./.. ,r \--- --~Q- -...1-.

CIllD

0100 .
~ .....
~s

. S"--O.oow· FT/FT .

'BOTTOM .CH.4NNEL. .
...... Lok .'FLOW: cHAfiNEi.' .

........................ .

TOP OF BANK
L.T..~ ..R.r

... , .

---------------

STA..162+7.1.42.. ..
4' CUTo.FF WALL

............... .

......•..... STA :161+99.82:
6' CUTOFF WALL

....... t-..
o.... ~ ':r:~:: ~ .
UJ --

..... ~

5
I-

~
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w
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1 EA

4 EA

94 SF

10 SY

47 CY

125 SF

432 LF

284 LF

115 CY

200 CY

1,785 LF

CI)

1.471 SF I ~
t­
t­
Z
ce
;:)

o
1.200 LF

2,404 SY I~
21 LF a:

w
Z
w
c:l

1,38B SY

CONSTRUCT

[I] ~M?tRE gP]JN/~~N~~LOCKWAll

[1] REMOVE GROUTED RIPRAP

~ SAWCUT AND REMOVE CURB
AND GUTTERo SAWCUT AND REMOVE SIDEWALK

~ SAWCUT AND MATCH EXISTING
PAVEMENT

:!J CONSTRUCT EARTHEN CHANNEL

® CONSTRUCT 14' WIDE MAINTENANCE
ROAD (2' AC OVER 6' ABC)

® CONSTRUCT GRADE CONTROL
STRUCTURE RETAINING WAll
(SEE DETAIL SHEETST48)

(j)INSTAll HANDRAIL PER DETAIL
SHEET 002

@INSTAll 4-STRAND SMOOTH WIRE
FENCE PER DETAIL SHEET 005

®INSTAll RIP-RAP fD50c9',18' THICK
UNLESS OTHERWISE NOTED) COLOR
SHAll MATCH 3' MINUS ROCK MULCH
COLOR OR SIMILAR

(j)INSTAll REMOVABLE BOLLARDS'
PER DETAIL SHEET D02

® CONSTRUCT RETAINING WAll (2'-3') 139 SF

® 6' WIDE GROUTED RIP-RAP DOWNDRAIN 17 CY
(D50=9' 18' THICK) PER DETAIL SHEET
011 COLOR SHAll MATCH 3' MINUS ROCK
MULCH COLOR OR SIMILAR

@)INSTAll GATE TYPE 1J..PER DETAIL
SHEET 005 (UNLESS uTHERWISE
NOTED)

(j]) INSTAll GROUTED RIP-RAP
(D50=9',,18' THICK) COLOR
SHAll ",ATCH 3' MINUS ROCK
MULCH COLOR OR SIMILAR

@ CONSTRUCT 18' DRIVEWAY PER MAG
STD DET 250-2

@ THICKENED EDGE PER MAG STD
DET 201 TYPE A

® CONSTRUCT GRADE CONTROL
STRUCTURE APRON AND CUTOFF
WALL

SCale; j'-4C' Herlz.
Scale; 1'"4' Vttt.

20020<0
.,..- i

~~
l'I)1-

~

40'
EXIST RlW
BUCKEYE

, . I ' .,
,j. '. \

-G-

.\

EXIST (3) 12'X6'
CULVERT

REACH 4

EXIST EARTHEN
UNED CHANNEL
TO REMAIN

STA 153+00 TO 194+00
CONTRACTOR TO USE CAUTION EXCAVATING AND
RECOMMEND CONTRACTOR OBTAIN ADDITIONAL
POTHOLES BEFORE CONSTRUCTION WITHIN THIS
AREA

PASQUALETTIMOUNTMN RANCH
SUBDIVISION

---'_ .._-~~

--- c;=-- --=- s
MARICOPA COUNTY '7

G- ~ .-G- -- -G- '- _ -G-

'=~._-==-'~_:.~~_.. ,,' ~~_.~:~.: ... "'...-~~-:'~~~
<~~~:~~· .._.-~~~:::-~:iOwN OF ·Bt!.0.~YE __-.--·-

FOR LOW FLOW CHANNEL ~ CONTROL
SEE SHEET G29

TRAIL

REACH 3

.----

JACKRABBIT

~~~~:.~)<;;,~,~~~"~"'~~,..

~o
~

'CONTRACTOR SHAll ADJUST POST SPACING AS
NECESSARY TO AVOID INSTALLING FENCE POSTS
OVER FIBER OPTIC UNES'

/0 G-­
~h

:--:~" ~ ~-ir; NON-DISTURBANCE
I " 0'/ UNE \ 'of': : ~ ... a ' \

. I I CI),U \ 60233082

! " ><::l: \ r--.---. ' .
I '. llJ \ I I I ..._-

-G-

d- _. - --a!!-w -:::0

'.

V STA 172+92.33
171.82' LT

FOR CHANNEL It CONTROL
SEE SHEET G17

1.

co
o

oU
o

'1­gllJ
+lIJ
0:1:
~l'I)

~:1:
l'I)~
~

CAUTION
EXISTING OVERHEAD/UNDERGROUND

ELECTRIC. GAS. CATV. TELEPHONE, WATER,
SEWER & FIBER OPTICS CONTRACTOR TO

VERIFY EXACT LOCATION OF EXISTING
UNES PRIOR TO CONSTRUCTION

A NON-DISTURBANCE AREA WILL BE TAPED OFF
AROUND THOSE EXISTING TREES THAT WILL BE
PRESERVED.

e

e

...I

o
CI)

CI)

c:l
z
a:
o
ID

STAFF I 11110

BY I DATE
PZ,JI.I I 11110

PH.I.III.JU I 11110

PLAN AND PROFILE

DRAWING NO. COIl I SHEET B3 OF 204

WHITE TANKS FRS NO.3
OUTFAll CHANNEL

FCD 2009C012

EXPlRf:S 313V2012

1130

GRADES SHOWN ARE FINAL GRADES AND I
I~ADJUSTMENTS NEED TO BE MADE TO

.....•...11~P ..1 IACCOUNT FOR THICKNESS OF ROCK MULCH,
PAVING AND RIP RAP.

e
z
ce

... lm.tL . • ...I
.~

0

....
• Hoskin. Ryan ConsultantsliJ 1142 CI). liJ ........ ., crsatJve~/fIMrl/lljsolli/OllS

J:: Z
0CI) .... ........ 6245 N. 2<lth Par1<way. SuI1ll1 00. Ptloorix. Arlmna 85016
i=0111,,: (802) 252_ Fax: (802) 252-8385 www.hosldrvyan.com

:1: t,)

..m~ .. w
·0·· . -- CI).... @ FLOOD CONTROL DISTRICT CI)
.~ .....

OF MARICOPA COUNTY
CI)..~~ 0

...11~. a:
t,)

.............. .
5=0.0015 FTIFT

........ , .

:STA 17~85.00
····:/rfATCH··EX-/ST

:CHANNEL

..... ROCK' .MUi.CH· FiNisH· GRADE:"

·······:LOW·FLow
........................

: STA 174+48.40
.. :4' CUTOFF' W'ALJ.:·

EXIST TOP OF BANK1" .: -- : --tT'& 'RT -- : :

; .. . .. .;. . ---'- ---~~-~_'-~_~~L~~~~~~-f

: Ql00:

.... :<;00ciF1

--. EXIST GROUND G
Il< CHANNEL

.........

BOTTOM CHANNEL

.............
TOP Of BANK

.. L.T..~ ..~T

~p~

STA 173+80.84:
..... . 6~.CU.TOfF.W/iJ.J....§k ..~0~.~:.....:. . ...: :....... ..~~':::-'..:

. . l-003-STAKE
170 171 172 173 174 175 178 177 178 179 .......

~150

U4L.,.... __ .

..m~

~~nrWotlfl-'OOIdIIqI~ll1O'1..dgn
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REMOVE

[1] ~~06t tf+s.JN/~~N~~LOCK WALL 835 LF

I1J SAWCUT AND REMOVE CURB 26 LF ...I

AND GUTTER 0«rn SAWCUT AND REMOVE SIDEWALK 143 SF IlC
wo REMOVE AND REPLACE EXIST SPILLWAY 1 EA Z
w

~ SAWCUT AND MATCH EXISTING 9 SY <:l
PAVEMENT

( ) CONSTRUCT ( )

!J CONSTRUCT 14' WIDE MAlNTENANCE 1,372 SY
ROAD (2' AC OVER 6' ABC)

® /f1,Itf p~~TFJff1J.JLSM~I~ mfsE
868 LF

(I)o INSTALL REMOVABLE SOLLARDS 4 EA
w

PER DETAlL SHEET D02 I-

@INSTALL GATE TYPE 1ttER DETAlL 1 EA I-
SHEET D05 (UNLESS THERWfSE Z
NOTED) 0«

® CONSTRUCT 16' DRIVEWAY PER MAG
=:l

125 SF 0
STD DET 250·2

® THICKENED EDGE PER MAG STD 1,765 LF
DET 201 TYPE A

-~-

........
c U
C -I-
8UJ
+UJ

~t5
~::x:
Cl)l::

~

20 02040
~~
SCale: 1--40' HorfI.
~aI.:1·o.l'Vort.

I"

502B3oo9c .

~~-- .. ----- .__..--

~.~
50252038

STA 153+00 TO 194+00
CONTRACTOR TO USE CAUTION EXCAVATING AND
RECOMMEND CONTRACTOR OBTAlN ADDITIONAL
POTHOLES BEFORE CONSTRUCTION WITHIN THIS
AREA

I~t-'- 'Vol; i"'l:- .
'I~/\

10 :.......
I-

~

LOW FLOW CHANNEL
EXIST TOP OF BANK

__-==--5 --
--~'

__" .,'3:: _ .:""._L
:>-. - P'_q:;'" .

7'" ~I... gII] (J' )

x~
UJ

TRAIL

EXIST EARTHEN
UNED CHANNEL
TO REMAlN

NON-DISTURBANCE
UNE

-'-- ,.-=;-"

.. "

REACH 4

~...::

JACKRABBIT

r

_._-_..-._~

._. -_. ,-.-

/I /'
) \ t" \,--,

-""- L--'\' - , I.
'J 50253023 t.-i

,) / n "

PASQUALETTI MOUNTAIN RANCH
SUBDIVISION

FOR LOW FLO# CHANNEL ~

SEE SHEET G30

.~:'.:' 7:::-=:::' __..

'CONTRACTOR SHALL ADJUST POST SPACING AS
NECESSARY TO AVOID INSTALUNG FENCE POSTS
OVER FIBER OPTIC UNES'

JURISDICTION UNE

EXIST (3) 12'X6'
CULVERTS

UNE

, /......5-, -~J r"-""!\,-~- '/ '-..
~ SECTION UNE ~\-'
~ STA 9+37.52
5 M 62.68' LT
2
'3

Ol
<:>

cO
c'1­gl1.J
ci; l1.J ~'i. ~2Ii' ~wr \y:-,,-L'~-4c::: .. _. ---~~ , : ~ ~' . ,. ~ . or ' --=::::--58 -3\ ..-c'- '. ... iIlg- .,,,,.,,. ,,--.... .. .
1-t5 /' ~ ~....>--~0hA(~.1. .... .:.-' . 'E- -_... mm.~ ... _. ····k~-:::::::::::lii
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" \ ._. .... . ",._. "_.,,1-,,,,- -' " _0, '-'\i.8= _.'- '-( . ~
f?I .. II] (J .. -;m;~~;:;:0..J .- .;.-'-' ><:~.,\,,'C\,',\,'"

IO~ -- 184 Uj - ----• 18~_--" 186

CAUTION
EXISTING OVERHEAD/UNDERGROUND

ELECTRIC, GAS, CATV, TELEPHONE, WATER,
SEWER & FIBER OPTICS CONTRACTOR TO

VERIFY EXACT LOCATION OF EXISTING
UNES PRIOR TO CONSTRUCTION

A NON-DISTURBANCE AREA WILL BE TAPED OFF
AROUND THOSE EXISTING TREES THAT WILL BE
PRESERVED.
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BY I DATE

PLAN AND PROFILE

DRAWING NO. C10 I SHEET IJ4 OF 2CU

CHECKED I PH.III.t,JU I 11/10

~.111/10

~
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o
I I I (I)

WHITE TANKS FRS NO.3
OUTFAll CHANNEL

FCD 2009C012

GRADES SHOWN ARE FINAL GRADES AND
ADJUSTMENTS NEED TO BE MADE TO
~~~f1UJ'~0'kI;HJft,NESS OF ROCK MULCH,
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ill REMOVE EXIST. FENCE, BLOCK WALL 868 LF
AND/OR RETAINING WAJ..L

III SAWCUT AND REMOVE CURB
...I

4tl LF oc(

AND GUTTER a:
III SAWCUT AND REMOVE SIDEWALK 203 SF w

z
~ SAWCUT IWD MATCH EXISTING 20 SY w

PAVEMENT ~

CONSTRUCT

1) CONSTRUCT 14' WIDE MAINTENANCE 1,341 SY
ROAD (2' AC OVER 6' ABC)

® It1fJtfPt:fFJf1.1JJLS~~l~ 'gb~E
860 LF

tI)o INSTAJ..L REMOVABLE BOLLARDS 8 EA
w

PER DETAIL SHEET 002 ....
@INSTALL GATE TYPE VER DETAIL 2 EA i=

SHEET D05 (UNLESS THERWISE z
NOTED) oc(

ID CONSTRUCT 16' DRIVEWAY PER MAG
:::l

250 SF 0
STD DET 250-2

8) THICKENED EDGE PER MAG STD 1,726 LF
DET 201 TYPE A

Scale: 1-r&4Q' Horlz.
Sedo: 1'''' VIft.

C'Il....
0 0
o

'1­gUJ
+UJ
t--.J::
~CI)

~J:Cl)2
~

20 0 20 4Il
W-.- I

STA 153+00 TO 194+00
CONTRACTOR TO USE CAUTION EXCAVATING AND
RECOMMEND CONTRACTOR OBTAIN ADDITIONAL
POTHOLES BEFORE CONSTRUCTION WITHIN THIS
AREA

SECTION UNE

NON-DISTURBANCE
UNE

FOR LOW FLOW CHANNEL ~

CONTROL SEE SHEET G30

LOW FLON CHANNEL
EXIST TOP OF BANK

- ;;op----..--.!!..~-~~- ..----:=-"'-)~-- -

-~.. - ~:'==-~'--\\~r,--. :: -- '\= --~.- .:2-~:r~
- 0 f --,---

502630320 . ~8 5021l3032C I \ I j02830328 \
)(::E \ . --
UJ

TRAIL

193

_=.5..=-~ __=.S..~ " =-=5· _-.:.-1. ..2....._~

"".!i ~_.d;:::_.--.....__._.__~. ~ ).~~.~T:·~ .... '~.:-....~ ......'::'~::t:~ ......,.~.T.

REACH 4

JACKRABBIT

PASQUALETTI MOUNTAIN RANCH
SUBDIVISION

EXIST EARTHEN \
UNED CHANNEL
TO REMAIN

NON· DISTURBANCE
UNE

...'~~~'~~~~~!~~'EXTS~DiRiR~=J~'~=;='~.~-"~~~="'= ::"":=;":,::,'~.~",~"",,,,,,,,,,,,,,,,,,,,,~~:,,,,,=,,,,,,
.-' I .•• -.-.... ---- 194 UJ 195 .• --.-- 196. 11

'CONTRACTOR SHALL ADJUST POST SPACING AS
NECESSARY TO AVOID INSTALUNG FENCE POSTS
OVER FIBER OPTIC UNES'

6028300PF17

'-. ·-STk-9*-37.28

«J::f-O I~~/

(/)1-

~ :~~ss;-;s ss ss s " 5:S--1

CAUTION
EXISTING OVERHEAD/UNDERGROUND

ELECTRIC. GAS. CATV. TELEPHONE, WATER.
SEWER & FIBER OPTICS CONTRACTOR TO

VERIFY EXACT LOCATION OF EXISTING
UNES PRIOR TO CONSTRUCTION

A NON-DISTURBANCE AREA WIll. BE TAPED OFF
AROUND THOSE EXISTING TREES THAT WIll. BE
PRESERVED.
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PLAN AND PROFILE

DRAWING NO. Cll I SHEET Il5 OF 204

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

WHITE TANKS FRS NO.3
OUTFALL CHANNEL tI)

/A FCD 2009C012 ~

~ I BY DATE Z
~ IDESIGNED PZ,JM lU10 0:

rJ'RAWN STAFF 11110 ~
CHECKED PH.MII,JU 11110

EXPH:S Jl3V2012

GRADES SHOWN ARE FINAL GRADES AND
ADJUSTMENTS NEED TO BE MADE TO
~~eftft~0'klrJflf,NESS OF ROCK MULCH,

G

III Hoskin. Ryan Consultants
.,

ctBat1I'eet'i/lneerl~SlIIifoIlS ~

. 6245 N. 24lh Parkway, StiIIIl00, Phoenix. Artmna 65016 52
OtlIce: (602) 252-ll384 Fax: (602) 252-8385 www.hosldrryan.com t;

W
tI)

tI)
tI)

o
a:

.U

.11~.~..

.114·~·1 I )

,.H~ .

, ..11W .

.....1P~...

., .H~~

. . TOf(CFL(H(

. .. Rock' 'MULcH' 'FINISH 'GRAbE'"

....... , .
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11/10

11110

DATE

11/10

1 EA

1 EA

2EA

2 EA

44LF

68 SF

131 LF

113 CY

109 SY

153 SY

111 CY

580 LF

296 SY

m
w
l­

I­
Z
4(

1197 SF I ~o

540 CY

1,502 LF

1,577 LF

1,658 SF

1,185 SY

2,043 SY

350 LF I~
70 LF ~

14 SY ~
Cl

BY

PLAN AND PROFILE

'N I STAFF

DRAWING NO. C12 I SHEET BB OF 204

CHECKED I PH,lAIA.JU

DESIGNED I PZ,JIA

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

WHITE TANKS FRS NO.3
OUTFAll CHANNEL

FCD 2009C012

GRADES SHOWN ARE FINAL GRADES AND
ADJUSTMENTS NEED TO BE MADE TO
ACCOUNT FOR THICKNESS OF ROCK MULCH,
PAVING ANQ RIP RAP.

o
11II Hoskin -Ryan Consultants
__ CIllaIIl!8rlJ1I'IIlerlrIJsoIlJJons m

6245N. 24111 Parlcway, Sl.itlIl00. PI>oenix. _ 65016 ~
0111", (802) 252-638-1 Faic (602) 252-&85 www.hosklrwyan.com t;

w
m
m
m
oa:

.e.>

W REMOVE GROUTED RIPRAP

~ REMOVE EXIST. FENCE, BLOCK WALL
AND/OR RETAINING WALL

~ REMOVE EXIST. STORM DRAIN PIPE

~ SAWCUT AND MATCH EXISTING
PAVEMENT

Hfo' .

H~.q .

.11~

...11~1 I.-!

..me

.~ INDIAN: SCHOOL: RD'

.. : .. 1

/

~ ..r : :...........•.l.~

.':._~.~.

SECTION UNE

EXIST' GROUND' C
CHANNEL'.............

STA 202+7233
4' CUTOFF .ir~.

STA :204+49 B4 -
....~~ .9.ttrQFF.. :WI!Ll,. '~..~

O~~UjC1l"": '

ALL UTiUTY RELOCATION : .. :-:.:.~i'.'!l~c'O;'-l'l.tf~
TO BE DONE BY OTHERS. .... g ~~'I'~: ~~I"'GO'.. .... ~ ... : ..~~'I'~f\:

2. G07

_.\-- 1158---'- - --

, S-O.0010 FT/FT.; r' ....

8)STA 203+35.03,
96.53' LT

..<tOO ..
: 00 CFS

FOR CHANNEL ~ CONTROL
SEE SHEETS G19

STA 202+00.7~
....Il! .CUTOF.F. .WALL ... .

. .

---..!.._-----------

.....-/--
.:.:.:":":"';"';'-~':'".

EXIST TREE TO BE
PRESERVED (TYP)

1l STA 199+91.79
161.93' LT

GRADE CONTROL
STRUCTURE #11 (3

j
STA 202+82.33,

u 124.98' LT

5.'.//' (~- :j-SEE SH:ET ST48 .
:y.. ~ r: ..... ~ 7 !;o2B2001F .

'-.' ~...,,/, I c1 ::: \~

,+."t~.r----:-,J; -- ---!!;..----

:O>~.......
.. ,,:0; (i .

:cl;0
:~~
. 0
:~O
: ..... ,

. ",(1,)<".

FOR LOW FLOW CHANNEL ~

CONTROL SEE SHEET G30

LOW: FLOW

BOTTOM CHANNEL

'CONTRACTOR SHALL ADJUST POST SPACING AS
NECESSARY TO AVOID INSTAl.1JNG FENCE POSTS
OVER FIBER OPTIC UNES'

'STA '191+57::3:r:"
4' CUT:OFF WALL

/ ~
/ ""'Ol'll'g":

:/ "e': : ",,41.: Sa O.0010 FT/FT:
~--.=~-.:-.~-:- j........ . I~"?"""':i'"'' ..

.~~
:~~
'+0
'lD~

j'.Y.'F .?!R"t.4f!'·f~~'

:~O

.... ~t;q;...... '.1
l •

LOW FLOW CHANNEL
TOP OF BANK

1) STA 198+31.39
165.10' LT

IIStJ·_ ~I;/!"
:::1 ~

'"

:!.J CONSTRUCT EARTHEN CHANNEL

® CONSTRUCT 14' WIDE MAINTENANCE
ROAD (2' AC OVER 6' ABC)o CONSTRUCT GRADE CONTROL
STRUCTURE RETAINING WALL
(SEE DETAIL SHEETST48)o CONSTRUCT BOX CULVERT PER
DETAIL SHEET ST22

® CONSTRUCT CONCRETE HEADWALL,
PER DETAIL SHEETS ST23 & ST24
(PLYWOOD IN CONSTRUCTION
JOINTS NEEDS TO BE REMOVED)

® INSTALL HANDRAIL PER DETAIL
SHEET 002

(j) INSTALL 4-STRAND SMOOTH WIRE
FENCE PER DETAIL SHEET D05

® CONSTRUCT MAINTENANCE RAMP,
(4' ABC) PER DETAIL SHEET D12

® INSTALL RIP- RAP (050--9', 18' THICK
UNLESS OTHERNISE NOTED) COLOR
SHALL MATCH 3' MINUS ROCK MULCH
COLOR OR SIMILAR

@)INSTALL REMOVABLE BOLLARDS
PER DETAIL SHEET 002

@8' WIDE GROUTED RIP-RAP DOWNDRAIN 30 CY
(050=9'( 18' THICK) PER DETAIL SHEET
D11 CO OR SHALL MATCH 3' MINUS ROCK
MULCH COLOR OR SIMILAR

@ CONSTRUCT RGRCP CLASS IV STORM
DRAIN PIPE (SIZE PER PLAN)

?JRESTRICTION STRUCTURE PER DETAIL 60 CY
SHEET ST49

4lHEADWALL PER MAG STD DETAIL 501-1
AND 501-2 L- TYPE UNLESS OTHERNISE
NOTED

_ INSTALL 4' ABC ON 8' TRAIL

6J INSTALL GROUTED RIP-RAP
(050=9' 18' THICK) COLOR

-. , , • L><J SHALL MATCH 3' MINUS ROCK
'~-=~n~-~ .= -- _ ;--.-- - - -- MULCH COLOR OR SIMILAR

'~"-. -"-, ----.-1'1 :t;'IIJ'- MARICOPA·c6iJi.fTY '=-=~",- . \ 'fJI#cfo1TE TYPE 1,PER DETAIL

\ \! ~ ~ . J502~3032A SECTION UNE . 'STA ,204+09.9~ 8 THICKENED EDGE PER MAG STD
• ~ !!2 g : $YSTEM 6 \502B3()1gA _ _~ _ 9_ "(RT DET 201 TYPE A

'-0. .\ \I X a:l ;, STA 199+5923 NON DISTURBANCE ~r::- - w= /)\. 9 PAVED TURNOUT PER MAG STD
IIJ 9150' LT . UNE- L- 41' DET 205 TYPE C [2 1/2' AC OVER

8 rW= 50.61 EXIST DIRT ROAD - z - 6" ABC) SEE DETAI SHEET 013
INV= 47.61 REACH 4 REACH 5 20 0 20 4Q 3' VALLEY GUTTER PER MAG STD
STRAIGHT TYPE W"',,- i DET 240 SEE DETAIL SHEET D13

FOR PROFILE SEE JACKRABBIT TRAIL SCalse e.: 11:~'VHorlz. INSTALL GATE TYPE 3 PER DETAIL
SHEET D06 ale: .. trt. SHEET D05

• - . 2 CONSTRUCT GRADE CONTROL
STRUCTURE APRON AND CUTOFF
WALL

,..,..
(,)

CAUTION
EXISTING OVERHEAD/UNDERGROUND

ELECTRIC, GAS, CATV, TELEPHONE, WATER,
SEWER & FIBER OPTICS CONTRACTOR TO

VERIFY EXACT LOCATION OF EXISTING
UNES PRIOR TO CONSTRUCTION

A NON-DISTURBANCE AREA WILL BE TAPED OFF
AROUND THOSE EXISTING TREES THAT WILL BE
PRESERVED.

H4Q......

1.1~.e ..

RESTRICTION
STRUCTURE
STA 197+57.33, rt§X6
124.97' LT
4' CUT OFF WALL
CII INLET
6' CUT OFF WALL
CII OUTLET

. 1.1~Q

..m~

...H~

STA 197+00
MATCH
EXISTING
CHANNEL

~.cD3In.Nlll·1001d1101l1ltt.SlX).Cl2·1~"..,,'"

l-f "'LU'
.~14!3. ~ .

~I""""'''I'''''~ .~ .. Hfo'. ..... ~ .

~•..... _.

~c

MINI~~ 197 198 199 200 201 202 203 .. ~~............~O~"" .. p.. J~" fJ~~1~

•

e

e
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1 EA

2 EA

1 EA

3 EA

2 EA

14 SY

84 SY

68 SF

77 CY

17 CY

125 SY

2 EA

352 LF

877 SF

398 CY

877 SF

850 SY

21 LF

527 LF

1,944 LF

109 SY

1,406 LF

1,224 SY

1,357 SF

1,679 LF

1,443 SY

BY I DATE

STAFF I 11110
PH,AAAA,JU I 11110

PZ.JAA I 11110

PLAN AND PROFILE

DRAWING NO, C13 I SHEET 67 OF 204

WHITE TANKS FRS NO.3
OUTFALL CHANNEL

FCD 2009C012

EXPR:S 313\12012

M!SAWCUT AND
PAVEMENT

[1] UTIUTY UNE RELOCATION
(TYPE PER SHEET)

[l] REMOVE EXIST FENCE,BLOCK WALL
AND/OR RETAINING WALL

~ REMOVE EXIST ASPHALT PAVEMENT 16,500 SF

o REMOVE AND SALVAGE LARGE BOULDERS
& CACTI SeE LANDSCAPE PLANS

,.11~

~e: 1--.w' Horlz.
scat.: 1'04' Vort.

20 0 20 4IJ
..,....- i

~

........ .\: ... 1.(3

.. tu.. 1162 • Hoskin-Ryan C~S~I~~LiIoIl! ~
~ ~ 6245 N, 24th ParI:way, StilIl10ll.I'Iloenlx, Ar!mna 85016 sa

' '.'(j; ., .... ,, OlIIce: (602) 252-8384 F8IC (602) 252-6385 www.ho.kli¥yan.com t;
1158 w(. J:I~ ., O~ FLOOD CONTROL DISTRICT ;

~ ~ OF MARICOPA COUNTY 0
115:4. ~

~ .. ?:.:.:-::--~

CAUTION
EXISTING OVERHEAD/UNDERGROUND

ELECTRIC, GAS, CATV, TELEPHONE, WATER,
SEWER & FIBER OPTICS CONTRACTOR TO

VERIFY EXACT LOCATION OF EXISTING
UNES PRIOR TO CONSTRUCTION

.. " STA .213.<:99.76.

-----------

'-

A NON-DISTURBANCE AREA WILL BE TAPED OFF
AROUND THOSE EXISTING TREES THAT WILL BE
PRESERVED.

EXIST GROUND c
.. ./ .. Il; CHANNEL '

TRAIL

, I

I I
,FOR CHANNEL ~ CONTROL

j SEE SHEET G19

-'--I
LOW FLOW CHANNEL

REACH 5

JACKRABBIT

GRADE CONTROL
STRUCTURE #12 (3
ST.4-214+49.99,

'178.76' LT

~l-~ -;;h'I;;;t~~~ ··"··a ~ ~SEESHEETST48
\2222 ?/ni:J:2~=~~" " 'I I~".c:!' II "."r:

~ NON-DISTURBANCE
\ UNE

:BOTTOM •CHANNEl:.
, , .

• LOW FLbw CHANNEL

.. To;; : of: .BANK
LT & RT

-~-----------------:------------...;---

SYSTEM 7
2~ STA 6+65.20

)
151.56' LT

5 TW= 64.50
INV= 61.50
9'x12'

B

. . - . . . . . . ..- -' . . . . . . -' -' . .

niij_. • ••••~.. . ....•••• •• ..."'''F~iFt<i=:.

.. ."'STA"206'f46.91
4' CUTOFf: WALL

GRADES SHOWN ARE FINAL GRADES AND
ADJUSTMENTS NEED TO BE MADE TO

. . " .. ~' .......,. .. . . ·j~~~fFJ{J"TJo°~/;rH~ESS OF ROCK MULCH'II APPROVAL I I: .•.. ~~~::"'.:
:til,,- : HID-STAKE-

206 207 208 209 210 211 212 213 214 215 .......

EXIST
ROAD

.1.H6 ..

~
~

U·

~
~.

~
V91~

~

I~
..~".,.~.

~

.116tL,. . .

,.J179. ..

1) CONSTRUCT EARTHEN CHANNEL

® CONSTRUCT 14' WIDE MAINTENANCE'
ROAD (2' AC OVER 6' ABC)

® CONSTRUCT GRADE CONTROL
STRUCTURE RETAINING WALL
(SEE DETAIL SHEETST48)
CONSTRUCT BOX CULVERT PER
DETAIL SHEET ST22
INSTALL HANDRAIL PER DETAIL
SHEET 002
INSTALL 4-STRAND SMOOTH WIRE
FENCE PER DETAIL SHEET 005
CONSTRUCT MAINTENANCE RAMP,
(4' ABC) PER DETAIL SHEET 012
INSTALL RIP-RAP (050=9',18' THICK
UNLESS OTHERWISE NOTED) COLOR
SHALL MATCH 3' MINUS ROCK MULCH
COLOR OR SIMILAR
INSTALL REMOVABLE BOLLARDS
PER DETAIL SHEET 002

0) 6;~f. 't8~0¥J/b!f< 'i1:RR.f!ET'1..J~W~~:ff 15 CY
~11 COLOR SHALL)MATCH 3' MINUS ROCK
MULCH COLOR OR SIMILAR

~1) CONSTRUCT RGRCP CLASS IV
STORM DRAIN PIPE (SIZE PER PLAN)
CONSTRUCT HEADWALL PER MAG sm
DETAIL 501-4

~3) CONSTRUCT 20' WIDE TEMPORARY
ACCESS PAVEMENT 2 1/2' AC OVER
6' ABC
BOX CULVERT/GRADE CONTROL
STRUCTURE STORM DRAIN PIPE
CONECTION PER DETAIL SHEET ST43
(NON-PAY ITEM)
HEADWALL PER MAG STD DET,4JL 501-1
AND 501-2 L- TYPE UNLESS OTHERWISE
NOTED

6J INSTALL 4' ABC ON 8' TRAIL

INSTALL GATE TYPE 1,PER DETAIL
SHEET 005

§) CONSTRUCT 14' WIDE MAINTENANCE
ROAD (4' ABC SURFACE)

9llNSTALL GROUTED RIP-RAP
(050"'9',.18' THICK) COLOR
SHALL MATCH 3' MINUS ROCK
MULCH COLOR OR SIMILAR
PAVED TURNOUT PER MAG STD DET
205 TYPE C (2 112' AC OVER 6' ABC)
SEE DETAIL SHEET 013
CONSTRUCT CONCRETE HEADWALL,
PER DETAIL SHEETS ST23 & STU
(PLYWOOD IN CONSTRUCTION
JOINTS NEEDS TO BE REMOVED)
THICKENED EDGE PER MAG STD
DET 201 TYPE A

I "n~~, '-'VI L= 40' i ~5E~Alj;f/s~MTz~~AlrE:Hlt.f 5t~D
I CONSTRUCT CONCRETE CROSSING

PER DETAIL B SHEET D11
CONSTRUCT CONCRETE HEADWALL
PER DET,4JL SHEETS ST23 & ST24
(PLYWOOD IN CONSTRUCTION
JOINTS NEEDS TO BE REMOVED)
INSTALl. GATE TYPE 3 PER DETAIL
SHEET D05
CONSTRUCT GRADE CONTROL 105 CY
STRUCTURE APRON AND CUTOFF WALL

~I'
~11~9.

iii-'

I¥
~I. ..11!l~.

e

•

e

~MD3.I'IIN)5·,cm~MSQO.C'13-1~,",.'''
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208 LF

CONTROL I I() CONSTRUCT ()

CD CONSTRUCT EARTHEN CHANNEL

® CONSTRUCT 14' WIDE MAINTENANCE 1,391 CY
ROAD (2" AC OVER 6" ABC)

@ CONSTRUCT GRADE CONTROL 1,357 SF
STRUCTURE RETAINING WALL
(SEE DETAIL SHEETST49)o INSTALL HANDRAIL PER DETAIL 222 LF
SHEET D02

® INSTALL 4-STRAND SMOOTH WIRE 1,940 LF
FENCE PER DETAIL SHEET DOS

® CONSTRUCT MAINTENANCE RAMP, 21B SY
(4" ABC) PER DETAIL SHEET D12

(f)INSTALL Rlp·RAP (D50=9",18" THICK 255 CY
UNLESS OTHERWISE NOTED) COLOR
SHALL MATCH 3" MINUS ROCK MULCH
COLOR OR SIMILAR
6' WIDE GROUTED RIP·RAP DONNDRAIN 17 CY
(D5Q=9" 1S" THICK) PER DETAIL SHEET
D11 COLOR SHALL MATCH 3" MINUS ROCK
MULCH COLOR OR SIMILAR
CONSTRUCT RGRCP CLASS IV STORM 23B LF
DRAIN PIPE (SIZE PER PLAN)

g) CONSTRUCT HEADWALL PER MAG STD 1 EA
DETAIL 501-4

1lHEADWALL PER MAG STD DETAIL 501-1 1 lEA
AND 501-2 L· TYPE UNLESS OTHERWISE
NOTED

2) GRADE CONTROL STRUCTURE STORM 1 EA
DRAIN PIPE CONNECTION PER DETAIL
SHEET ST43 (NON-PAY ITEM)

!j) CONSTRUCT 14' WIDE MAINTENANCE 1,434 SY
ROAD (4" ABC SURFACE)

4J INSTALL GROUTED RIP·RAP 50 CY
(050=9",.18" THICK) COLOR
SHALL MATCH 3" MINUS ROCK
MULCH COLOR OR SIMILAR

THICKENED EDGE PER MAG STD I,SOS LF
DET 201 TYPE A

6J GRADE CONTROL STRUCTURE DUAL 1 EA
STORM DRAIN PIPE CONNECTION
PER DETAIL SHEET ST43
(NON-PAY ITEM)
CONSTRUCT GRADE CONTROL 105 CY
STRUCTURE APRON AND CUTOFF
WALL

It:l....
cO
C
'1-

gUJ
+UJ
"'"::t:
~CI)

~t5
(1,)1-

~

20 0 2040

6P'il' ==
Scola: 1'-40' Horlz.
SCale: 1"-4' VtIf't.

r ':~~.... ::.:--::."""''''''' (6

~'

. (;'229029E

'::::"-1'6-", .w. -

~50229002J -~
EXIST TREE TO BE :::J ~
PRESERVED (TYP)

GRADE CONTROL
STRUCTURE #13 (314
STA 222+49.59,
165.16' LT
SEE SHEET ST49

SYSTEM 10
4'J101 STA 222+19.54

255.73' LT ,
TW=6600"·' I

__INV= 6.i~ .-L, _
I

-t6" w-

FOR LON FLON CHANNEL ~ CONTROL
SEE SHEET G32

TRAIL

REACH 5

EXIST DIRT ROAD

I--
~
UJ

~ UJio I--
~ (:)

~ ?-

rr--=--'"

1'-=::1?I,.w=-.~ li"'W-~.1 :::1113''' IN I I 12,~1

;'~oW~T~!,-UC;-YE='::J;~":, =:"-=--~~m05c~:s:'j--- /~~~~~T TREE.Ji
, .., ._', " .. 1 <::. 0 TO BE i

JURISDICTION UNE --;":/'/-1- ..·tiS PRESERVED (TYP)
SECTION UNE )( :=:UJ

EXIST DIRT ROAD

~....
cO

....:~$~~~~~
::!.~~:.-.

JACKRABBIT

~::Z::~" .)

~ ~ ~:~~~-:~;;=J.~::··_~__,-_=--=-~=~;~;~~if~r~63~::-'-
TONN OF BUCKEYE - '-_..--- -·.-·-·----DMB WHITE TANK LLC- -~-

~ STA 215+74.06
229.03' LT

STA 215+13.71
193.57' LT -

CAUTION
EXISTING OVERHEAD/UNDERGROUND

ELECTRIC, GAS, CATV, TELEPHONE, WATER,
SEWER & FIBER OPTICS CONTRACTOR TO

I
VERIFY EXACT LOCATION OF EXISTING II--

~.===U=N=ES=P=R=I=O=R=T=O=CO=N=S=T=R=U=C=T=I=ON===~. ~
A NON-DISTURBANCE AREA WILL BE TAPED OFF UJ
AROUND THOSE EXISTING TREES THAT WILL BE ~
PRESERVED. ;;j
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Cl
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W
Do.
01(
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U)

Cl
Z
01(
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PZ, JM I 11110
STAFF I 11110

BY I DATE

PH,MII,JU I 11110

PLAN AND PROFILE o
I I I U)

WHITE TANKS FRS NO.3
OUTFALL CHANNEL

FCD 2009C012

GRADES SHOWN ARE FINAL GRADES AND
ADJUSTMENTS NEED TO BE MADE TO
ACCOUNT FOR THICKNESS OF ROCK MULCH,
PAVING AND RIP RAP.

•
Hoskin. Ryan Consultants

IE CI8Il/1'Ie'"JIllIlBIIrIJ$O/li/ons

6245 N. 2~ ParI<way, SuiIIl 100, Phoofix. Ari200a 85016
0llI..; 16021 252..a384 Fax: (602) 252-ll385 www.ho!IdiYyB11.com

,1154.

1174 ..

.: ...... 1117(1.

STA :222+01.07
... 6'. .CUTOFF.. WALL..

.................................

.....BorToM· CflA/.!NEi.-·

iOW·Fi.OW"CHANNEL·

.mo.. ..... ;. _ ..~~V\ .·i:;.c~< ......-[$~&:~~?~~ ·"EX/STGROUND G

J IVY- "Y"' '" : 1\: ~ ~ \ (.) /--' :1; : q; CHANNEL· L

I (I,) ~~ 0
S~.0010 FitFT .._.11R ::z::. . ......_-.-- --. .;:

o Ii- ~.. ~ .. -. ........._-.

"( STA 222+59.63
~ 4' CUTOFF WALL.....................

1150

1174

g:\jJnI~-.Q:l3hN)5·100'lLlklI/IgnlMOO-C14-1Mo..dgn,,-,

.. :'. ~::::-~
• l-OCQ-STAKE-l-.illl!L.....L---2"'1;-,5~-......;---....:.........,21"'6 .........:...--.....:..--......,2.;,17;---'-----'---;2".IB"....-'---......;-----,2;;1"9----'----'--2"'2"'0.-----'----'----2"'2:..:1;--------'--2"'2"'2.-----'----'----,2.;2"'3.-----......;----'-......,22"'4.,-~ .......

~I'
~1154 .

I!!
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1 LS

1 EA

1 EA

1 EA

1 EA

4 EA

69 CY

80 I..F

92 SF

89 SY

74 CY

164 SF

340 I..F

109 SY

435 CY

1,715 I..F

1,423 I..F

1,374 SF

1,137 SY

1,050 SY

281 I..F

PLAN AND PROFILE

DRAWING NO. C15 I SHEET 811 OF 204

o
I I I en

WHITE TANKS FRS NO.3
OUTFALl. CHANNEL en

/A FCD 2009C012 <:l
!o'b'> BY DATE Z

~ DESIGNED PZ.JM 11/10 ;:
\'8\ [1:lR;I\WN STAFF 11/10 0

CHECKED PH,MM,JU 11/10 ID

~Jl3V201'l

GRADES SHOWN ARE FINAL GRADES ,AND
ADJUSTMENTS NEED TO BE MADE TO
ACCOUNT FOR THICKNESS OF ROCK MULCH,
PAVING AND RIP RAP.

~ SAWCUT ,AND MATCH EXISTING 14 SY
PAVEMENT

II] REMOVE,AND SALVAGE LARGE BOULDERS
SEE L,ANDSCAPE PL,ANS

.W·~ ..

.t17.tL

, .t1~s

.. , ..H7:L

- Hoskin. Ryan Consultants

•
R rmtIlefflJfne«t~solltJolIS ~

6245 N. 24th PaI1cway, SU/tJl1 00, I'tloonlX, AftzDna 85016 2
om,": (602) 252-8384 F1lx: (602) 252-8385 ......._nryan.com t

1166 w

., A FLOOD CONTROL DISTRICT ~
~ OF MARICOPA COUNTY 0

.~ 5

FOR CHANNEL
PROFILE SEE
SHEET C30

"">".

;; -,

16'X7' CBC:
.............. ·· ...... :580·1=T .. :·

~ ,. . 5=0:0020 FT/FT

STA 230+27.52
227.48' LT

STA 230+00.91
162.73' LT

':"/'," ;. . ... . EXIST GROUND GHL\•.I7· CHM""

1 \ 1\ (.:': .. : /'--_~ _----~-~-
............... )'<\;q,H// ...•...•.. :c.........••••••••.•• -l~

I-

~
LU

~
iil

\ 5022902ks \
EXIST TREE TO BE
PRESERVED (TYP)

FOR LOW FLOW CH,ANNEL ~ CONTROL
SEE SHEET G32

STA 230+16.99
6'CUTOrF WAll;

·MINNSZoNARD.:, .
CULVERT
STA 230+33.29

.... 'FL ·f1S9.Ef8· .... ··

226 227 228 229 ..~~::.~: ~'231~~ .~~. .,. 23~'" .,.' ~33 .... (Y~Mf

r:OP OF B.ANK
L! & RT

.. ~QTTqM ..CWJf'/i~1EL...

LOW /=LOW

225

NON- DISTURB.ANCE
UNE

....'

"t".....
cO
o
c::il­
oLU
~LU
C\j:I:
C\j(/)

~~
(/)1-

:§

CAUTION
EXISTING OVERHEAD/UNDERGROUND

ELECTRIC, GAS, CATV, TELEPHONE, WATER,
SEWER & FIBER OPTICS CONTRACTOR TO

VERIFY EXACT LOCATION OF EXISTING
UNES PRIOR TO CONSTRUCTION

A NON-DISTURB.ANCE AREA WILL BE TAPED OFF
AROUND THOSE EXISTING TREES THAT WILL BE
PRESERVED.

11

.H9L

1.16~

m!!

.WS

:!.J CONSTRUCT EARTHEN CH,ANNEL

@ CONSTRUCT 14' WIDE MAINTEN,ANCE
ROAD (2' AC OVER S' ABC)

® CONSTRUCT BOX CULVERT PER
DETAIL SHEETS ST26 & ST27o CONSTRUCT CONCRETE HEADWALL,
PER DETAIL SHEET ST30
(PLYWOOD IN CONSTRUCTION
JOINTS NEEDS TO BE REMOVED)

® INSTALL H,ANDRAIL PER DETAIL
SHEET 002

'6'INSTALL 4-STRAND SMOOTH WIRE
V FENCE PER DETAIL SHEET D05
VCONSTRUCT' MAINTEN,ANCE RJ,MP,

(4' ABC) PER DETAIL SHEET D12
8) INSTALL RIP-RAP (D50=9', IS' THICK)

COLOR SHALL MArCH 3' MINUS ROCK
MULCH COLOR OR SIMILAR

9) CONSTRUCT SIDE FLOW SPILLWAY
RETAINING WALLS (SEE DETAIL
SHEET ST54)

g) INSTALL REMOVABLE BOLLARDS
PER DETAIL SHEET 002

1) PAVED TURNOUT PER MAG STD DET
205 TYPE C (2 112' OVER S' ABC)
SEE DETAIL SHEET D13

2) 6' WIDE GROUTED RIP-RAP DOWNDRAIN 17 CY
(050=9' 18' THICK) PER DETAIL SHEET
D11 COLOR SHALL MATCH 3' MINUS ROCK
MULCH COLOR OR SIMILAR -

~ CONSTRUCT RGRCP CLASS IV STORM
DRAIN PIPE (SIZE PER PL.AN)

~4lACCESS BARRIER· PER DETAIL
SHEET 003
CONSTRUCT HEADWALL PER MAG STD
DETAIL 501-4

6) HEADWALL PER MAG STD DETAIL 501-1
,AND 501-2 L- TYPE UNLESS OTHERWISE
NOTED
CONSTRUCT 14' WIDE MAINTEN,ANCE
ROAD (4' ABC SURFACE)

BiINSTALL GATE TYPE 1
6

PER DETAIL
SHEET 005 (UNLESS THERWISE
NOTED)

9l CONSTRUCT SIDE FLOW SPILLWAY
APRON ,AND CUTOFF WALL

THICKENED EDGE PER MAG STD
DET 201 TYPE A .

3' VALLEY GUTTER PER MAG STD. · . · EDET ,'" SEE DETAIL SHEET D"I ...... ..I.. ... @JST26 suo ~- i INSTALL RIP-RAP (D5O=18' 36' THICK)
Scale: 1:~' Her':. COLOR SHALL MArCH 3' MINUS ROCK
&:aI•. 1 .. Vorl. MULCH COLOR OR SIMILAR

• , - REMOVE,AND REPLACE HORSE
FENCE

···Typ- ',01 .cv:

:1",,1 ~:,: ....;~ ..../ .._.•••••••••...•••••...••••.• <,"/, _c~>,_c/ .
.1 I '" . ·'·'r'· '.. _c, .Ql00"", ~.~' <>~~J ........-'-,-~~&,,;

f- . .. :.. : S-..M010: FTIFT

'i1~'§ . .

,,>Ic'oll-.g. 224

•

e

e

~nwtDSft-.D8·100lclllllilJl~~100'10..d1Jn21_.



50'
EXIST RlW

MCDOT

SECTION UNE

STA 241+08.52, CL
187.91' RT

STA 241+67.06
226.29' RT

FOR LOW FLOW CHANNEL r£ CONTROL
SEE SHEET G33

"CONTRACTOR SHALL ADJUST POST SPACING AS
NECESSARY TO AVOID INSTALLING FENCE POSTS
OVER FIBER OPTIC UNES"

'& '-';D~/""""-~

!/\/~~ ...-;;:::~ ••y;;:;1,_"
REACH 6 ~ TOP OF BANK.... .... ..

JACKRABBIT TRAIL ~

, , EXIST TREE TO BE ....-
..~IPRESERVED (TYP) ,./' /'

r'- ......-.......--

.1 'I ,./' /'
\\ + I. FOR CHANNEL r£
~7 / .SEESHEH G21. //

A NON-DISTURBANCE AREA WIll. BE TAPED OFF
AROUND THOSE EXISTING TREES THAT WIll. BE
PRESERVED.

o

10
"""

1 ,.

- --_...-...- -._---_...

CAUTION
EXISTING OVERHEAD/UNDERGROUND

ELECTRIC, GAS, CATV, TELEPHONE, WATER,
SEWER & FIBER OPTICS CONTRACTOR TO

VERIFY EXACT LOCATION OF EXISTING
UNES PRIOR TO CONSTRUCTION

e

e

o
en

....

w
~

C
(.)
en
c
Z
C
...I

PZ.JM 11110 a:
STAFF 11/10 0
PH, Mil, JU 11110 lD

PLAN AND PROFILE

DRAWING NO. C1e I SHEET 70 OF 204

WHITE TANKS FRS NO.3
OUTFALL CHANNEL

~ FCD 2009C012 I~
I I BY I DATE Z

GRADES SHOWN ARE FINAL GRADES AND
ADJUSTMENTS NEED TO BE MADE TO
~~ePN'bN:J'c?'k/~Hff:,~ESS OF ROCK MULCH,

.. ml~ ...

•
Hoskin .Ryan Consultants., ~~~~~~ ~

6245 N. 24th Par1cway. Slit! 100. Phoelix. _ 85016 !2
OlIIco: (602) 252~ Fax: (602) 2S2-83ll5 www.llosldllYl/l-COIn G

1170 w.... A FLOOD CONTROL DISTRICT ~

~ OF MARICOPA COUNTY 0
.~ ~

...... .I. ..H~2

.cHANNEL..

.41' .

....... ~ MiNNEZOf!AAVE· .. ··~·JACKRi.BBITTRi;4L ": ........:. .. .. ~ MEADOWBROOK RD·

EXIST GROUND. . .iLi ............, ...••.••.•. ~~~=~!
r£ CHANNEL . :'~\' ·.······l·: .. + ~ ~J/~~~l~~O~f!t~~s :........ LT & RT l TOBa 117474 I I 1178._·~t . ~ .. :/:...-.-"-.\ .. J .: : .. . l', CO.: ··· : :.... ~ .

.. _---~.,...-;.-...... _~-" . /. . \. 'f'd!!... E:.~ "llj>,"(~ U I_-_-- "\,../- -lj.: /~S ------__ .:...,(-~·~·dlJ --i~ P-:b _ .. ..........:..... ....-..;. ----.:... 117"! ..
... :... .... 'e,i .../.. .. '1:.. ~ .'0' 0 ..... ./ ------- UJ

ACCESS MANHOLE___' . C,o·: / /. j 'Y ~j: ~S l' ': . ----- ·UJ

I I I.~~·~ .~p."(~; ?Sot~~ ~~.. e...........d .. .-2" .. • .':.. <::O:S .~
.. .. ... ..... ..... ...... •.." ~l"; QIl~.. a!!1-< .....:. .... (\:. . .. .. , . .. .:1t1:xr: Ga.Q . .. .:. .. ::x::

'1::,..1. Ai . \L EX 16" :WL 300 FT ......... ....... ........ .. ... U
~ ~. ....

-:.....: .....,(,... . ........ ",!iMlER/cAN....~-a..0.037 FTI.F.L ...:. . -

~rE""l';r, .."ATER CO ..........O':..~~:~~"~. .~
I-_-'------'---~-....:------:---.;..----+r--'-.L.A
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~ SAWCUT AND MATCH EXIST OR 391 SY
5" AC 1 7" ABC WHICHEVER IS I:GREATER bMAG STD DET 200
TYPE T-T P

w
z
w
Cl

I
CONSTRUCT

15 CONSTRUCT EARTHEN CHANNEL

GDCONSTRUCT 14'WIDE MAINTENANCE 1,647 SY
ROAD (2" AC OVER 6" ABC) V)

® CONSTRUCT GRADE CONTROL 1,357 SF w
STRUCTURE RETAINING WALL I-
(SEE DETAIL SHEETST4~ I-o INSTALL HANDRAIL PER DETAIL 363 LF Z
SHEET D02 c(

@'NSTALL 4-STRAND SMOOTH WIRE 2,363 LF ::l
FENCE PER DETAIL SHEET D05 Cl

® CONSTRUCT MAINTENANCE RAMP, 109 SY
(4" ABC) PER DETAIL SHEET D12

(f) INSTALL RIP-RAP ~D5O-9",18" TH/C~ 446 CY
COLOR SHALL MA CH 3" MINUS RO K
MULCH COLOR OR SIMILAR

® CONSTRUCT DROP INLET STRUCTURE 46 CY
V)

~~~ ~~¥-Al~TgH~HAI§T~g1.5(MODIFIED -'
® CONSTRUCT RGRCP CLASS IV STORM 406 LF c(

DRAIN PIPE (SIZE PER PLAN) I-
w

@ CONSTRUCT HEADWALL PER MAG STD 1 EA c
DETAIL 501·4

@ CONSTRUCT NEW PAVEMENT 391 SY
STRUCTURAL SECTION WITH
MIN 2 112" / 6" ABC OR MATCH
EXIST

@ CONSTRUCT 14' WIDE MAINTENANCE 1,402 SY
ROAD (4" ABC)

@INSTALL GATE TYPE 1
6

PER DETAIL 2EA
SHEET D05 (UNLESS THERWISE
NOTED)

@INSTALL GROUTED Rlp·RAP 46 CY
~D50=9", 18" THICKk COLOR
HAll MATCH 3" /NUS ROCK

MULCH COLOR OR SIMILAR

@PAVED TURNOUT PER MAG STD 44 SY
DET 205 TYPE C e 1/2" AC OVER
6" ABC) SEE DETAI SHEET D13

@ THICKENED EDGE PER MAG STD 2,005 LF
DET 201 TYPE A V)

© CONSTRUCT GRADE CONTROL 105 CY w
STRUCTURE APRON AND CUTOFF IE:

WALL ::l
l-

@; INSTALL RIP-RAP ~D50=18~36" TH/CKk 184 CY
(,,)

COLOR SHALL MA CH 3" INUS ROC ::l

MULCH COLOR OR SIMILAR IE:
l-
V)

20 0 2040
1il"W'" i
ScaJe: 1--«)' HOI'I:.
Scale: 1"'" V"I.

eX)....
c U
C
'I-

gUJ
+UJ
'"":I::
~CI)

~:I::
CI)~

§

"'~~~.

ff82 _ ...

--:: ::;;;';';.)181..:...;;.. \

50228130T I
"::.'f18O. 0

- I-

A NON-DISTURBANCE AREA WILL BE TAPED OFF
AROUND THOSE EXISTING TREES THAT WILL BE
PRESERVED,

...

, 1178;' . .. _, .".

m~~;75;"® 1----~-~
150.92' RT ~

FOR LOW FLOW CHANNEL ~ ~
CONTROL SEE SHEET G33 ~

d',. - : I Il, ..., I
EXI,fT DIRT RO~.~) I

~~' .-- .:., J -'.":C" I
'~~- -

MARICOPA COUNTY I;'~ --. ~
~, ~ ..

..:__ I( 1182 - ,/ --
_ ..__~\_- ''':' __,,,. 50228130S r/ L.._

50228130R -'. 1181, .-.-.-;.---' .------.. _..- , . >. --- -----, r---:-' t:. '-
_. EXIST S/GW

TO REMAIN

"CONTRACTOR SHALL ADJUST POST SPACING AS
NECESS/lRY TO AVOID INSTALliNG FENCE POSTS
OVER FIBER OPTIC UNES"

JACKRABBIT

_ .... _ ..- __ n .. '-r-' "-F~'~'~~~:=:-;:~-::'~~:_~,,~~=l;82""\~;W';;ffir~~;:~~

248

\
i

j

ST49

/\ /
/ ) /
-'" ,J?\..-//

/

I -"
SECTION UNE

r ~
) \
~1180~

._.~. _' .:!-~2!!!~Q.. 117g

FOR CHANNEL ~

SEE SHEET G21

_. -16" W - -- -~"--W - "CO _ -- -16- .W._- -- -16" W-

'"" p.::.~:- . STA 243+04 TO:;"" ..
C U - .. 1 STA 243+97~'-"-
:;1- 2-48" SO",,' - -' _ ......_.. .'_ ", -. B". .='-= '-8" -

~ LU ..,:.- 9 200 LF ,~. ,?-34-. EXIST DIRT ROAD \ ",,i%:'-_ .::;-<:.. '- -' '
t'\j ~ _ .._ S= 0.0265 FTIFT _\-'=- - .. -,

~~ -(~~-'?- ~ -~;::~~~~=--~:;=- "
Cl)1- ~ 0 "'. --- 1
~~- '- ,-

CAUTION
EXISTING OVERHEAD/UNDERGROUND

ELECTRIC, GAS, CATV, TELEPHONE, WATER,
SEWER & FIBER OPTICS CONTRACTOR TO

VERIFY EXACT LOCATION OF EXISTING
UNES PRIOR TO CONSTRUCTION

EXIST SIGN
TO REMAIN

-

-

-'
o
CI:I

w
Q..
c(
(,,)
CI)

C
Z
c(

-'

PLAN AND PROFILE

DR!'JIIING NO. C17 I SHEET 71 OF 204

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

EXPf£S J/JV2012

WHITE TANKS FRS NO.3
OUTFALL CHANNEL CI)

./A FCD 2009C012 Cl

. I I BY DATE ~

DESIGNED PZ,JM 11110 IE:

mRAA'N STAFF 11/10 ~
PH,MM,JU 11110

GRADES SHOWN ARE FINAL GRADES AND
ADJUSTMENTS NEED TO BE MADE TO
ACCOUNT FOR THICKNESS OF ROCK MULCH,
PAVING AND RIP RAP.

~
~

•
Hoskin -Ryan Consultants., ~~~~~~ ~

6245 N, 2«h Parl<way, SlilJl100, Phoenix. _ 85016 52
OlIIce: (602) 252-8384 Fax: (602) 252-8385 www._nryan.com t;
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o
IE:
(,,),117.0

.. m.!! ..

,.m.tL
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...Wl.~ ...

118.~

251250249248

[

EXIST GROUND 0
... . .. .. . .. ~ CHANNEL . ... :

....... : . •. 1\ 'ToB-'1'm ... . ..
, /_--- \ __ ....,,--r- ...... _--/

.. _:.:-...:.-'-·r~-:' ..\"" :.

247

·,··~·StA248+ii8:iil.. ·: .
: 4' CUTOFF WALL :

co:. ..... :
0:
1-:

......................ny ·....··.1%

~'~ •••.••·•••• uu;OO'O>IFt ..•••..•.. j

246

STA 246+28:53
6' :9(j!O,FF, '1{P-4

245

... top .:OFBANI(
LT &: RT

. ........................................................

LOW FW/(

244

.S~,Oo.10 FTIFT.

. ,..... - - -

243

TOB: 1174 U ..

, .....................
. ...........................................

<0

'""O·
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0(
~
UoI
e

...
0(
a:
UoI
Z
UoI
(l)

1 EA

1EA

2EA

2B SY

137 SF

CI)
UoI

~

~

Z
0(

105 LF I ;;

550 LF

CI)
UoI
a:
::::l
~

U
::::l

105 CY I ::
CI)

250 LF

833 SY

109 SY

15:t LF

490 CY

1,524 LF I CI)...

2,070 SF

1,357 SF

CONSTRUCT

Ml SAWCUT AND MATCH EXISTING
PAVEMENT

[I] REMOVE EXIST. FENCE, BLOCK WALL
AND/OR RETAINING WALL

~ REMOVE AND REPLACE EXIST
UGHT BOLLARD

~ REMOVE AND SALVAGE EXIST STREET
SIGN, REFLECTIVE SURFACE TO BE
PROTECTED AND REPLACED AFTER
CULVERT CONSTRUCTION

[1] REMOVE EXIST CONCRETE
RETAINING WALL

CD CONSTRUCT EARTHEN CHANNEL

® CONSTRUCT 14' WIDE MAINTENANCE
ROAD (2' AC OVER 6' ABC)

® CONSTRUCT GRADE CONTROL
STRUCTURE RETAINING WIU.J..
(SEE DETAIL SHEETST49)o CONSTRUCT BOX CULVERT PER
DETAIL SHEET ST32

® CONSTRUCT CONCRETE HEADWN-L,
PER DETML SHEETS ST33 & ST34
(PLYWOOD IN CONSTRUCTION
JOINTS NEEDS TO BE REMOVED)

®INSTALL HANDRAIL PER DETAIL
SHEET D02o INSTALL 4-STRAND SMOOTH WIRE
FENCE PER DETAIL SHEET D05

® CONSTRUCT MAINTENANCE RAMP,
(4' ABC) PER DETAIL SHEET D12

®INSTALL RIP-RAP (D50=9",18" THICK
UNLESS OTHERWISE NOTED) COLOR
SHAll MATCH 3" MINUS ROCK MULCH
COLOR OR SIMILAR

@JINSTALL GATE TYPE 1,PER DETAIL
SHEET D05

® CONSTRUCT BLOCK WALL PER 195 SF
WAll PL4N SHEETS ST62-ST67
(MATCH EXIST MATERIAL & COLOR)

@ CONSTRUCT 6' WROUGHT IRON FENCING 47 LF
PER WALL PL4N SHEETS ST62-ST67

@CONSTRUCT 14' WIDE MAINTENANCE 1,110 SY
ROAD (4' ABC)

@PAVED TURNOUT PER MAG STD DET 208 SY
205 TYPE C (2 1/2' AC OVER 6' ABC)
SEE DETAIL SHEET D13

@INSTALL GROUTED RIP-RAP
(D5O=fJ', 18' THICK) COLOR
SHAll MATCH 3' MINUS ROCK
MULCH COLOR OR SIMILAR

@> CONSTRUCT 4' WROUGHT IRON FENCING 83 LF
PER WALL PL4N SHEETS ST62-ST67

@ THICKENED EDGE PER MAG STD 1,248 LF
DET 201 TYPE A

@)3' VAU.EY GUTTER PER MAG STD
DET 240 SEE DETAIL SHEET D13

@) CONSTRUCT GRADE CONTROL
STRUCTURE APRON AND CUTOFF
WAll

0)....
0 0
o

'1-8UJ
+ U,J
0:]:
~CJ)

'«:J::
I-U
0)1-

~

2002040
WSM ;
Sellfl.: 1--40' Horlz.
SCII« 1'>4' Vert.

UI
~~
~~ ....
J::~~

in ~~

SEE WALL PL4N & DETAILS FOR JACKRABBIT I
ESTATES (SHEETS ST62 - ST(7)

REACH 6TRAIL

SECTION LINE

'CONTRACTOR SHALL ADJUST POST SPACING AS
NECESSARY TO AVOID INSTALLING FENCE POSTS
OVER FIBER OPTIC LINES'

SECTION UNE

~ STA 253+14.90
180.96' RT

FOR LOW FLOW CHANNEL ~

CONTROL SEE SHEET G34ST49

GAS LINE CONTRACTOR TO CONTACT SOUTHWEST GAS
1-800-528-4277 PRIOR TO REMOVAL OF ABANDON GAS
LINE, SOUTHWEST GAS TO CAP PORTION OF REMAINING
ABANDONED GAS LINE

I' 55' " [EXIST DIRT ROAD
Q EXIST RlW

Q:: MCDOT If" \" I .
" -' j '.IEX/ST DIRT R.9.AD~ _ .-/ S I J -, \ l .' t,

~V! '- j.; '.~,~ ~'I I '\ )) ", I0.f r _,." ,_ ,'((' ./ .....--~~ () ,; .
.f"' ~) \ {. \ '. '., !, ,...~ - .' '« " .: : '. \\'#> f I '

- - ::'~~02280Q9A -- \"b:.. i --' (+8 CR S ~ sf / "/' UI \'I~\ '
~- I /./ - ') - _ ,~ 77 T3 , UJ 11, I . ) ./ Q ~27001PA

~ _.J' ,j 'J ~ .'"\. ." . :E -"'" . ~ '.1\' ~
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CAUTION
EXISTING OVERHEAD/UNDERGROUND

ELECTRIC, GAS, CATV, TELEPHONE, WATER,
SewER & FIBER OPTICS CONTRACTOR TO

VERIFY EXACT LOCATION OF EXISTING
LINES PRIOR TO CONSTRUCTION

A NON-DISTURBANCE AREA WILL BE TAPED OFF
AROUND THOSE EXISTING TREES THAT WILL BE
PRESERVED.
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PLAN AND PROFILE I 0

CI)

DRAWING NO. CI8 I SHEET 72 OF 204

GRADES SHOWN ARE FINAL GRADES AND I
I~ADJUSTMENTS NEED TO BE MADE TO

...H~I IACCOUNT FOR THICKNESS OF ROCK MULCH,
PAVING AND RIP RAP.
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~omoe: (602) 252~ Fax: 1602) 252-8385 www.hosl:lrryan.com
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1 EA

1 EA

1 EA

6 CY

45LF

1B9 SF

531 LF 1....1
26 LF oc(

a:
w

190 SF I:i
7 SY c=l

109 SY

1,476 LF

1,161 SF

1,186 SY

14 LF

GRADES SHOWN ARE FINAL GRADES AND
ADJUSTMENTS NEED TO BE MADE TO
~~~?N~NTJo0'klrJf1f,~ESS OF ROCK MULCH,

J.) CONSTRUCT EARTHEN CHANNEL

® CONSTRUCT 14' WIDE MAINTENANCE
ROAD (2" AC OVER 6" .4J3C)

®INSTALL HANDRAIL PER DETAIL
SHEET D02o CONSTRUCT MAINTENANCE RAMP,
(4" ABC) PER DETAIL SHEET D12

@INSTALL RIP-RAP (D5O=9",18" THICK)
• COLOR SHALL MATCH 3" MINUS ROCK

MULCH COLOR OR SIMILAR
,@INSTALL GATE TYPE 2,PER DETAIL

SHEET D05

7)6' WIDE GROUTED RIP·RAP DOWNDRAIN 30 CY
(D50=9"L 18" THICK) PER DETAIL SHEET
011 CO OR SHALL MATCH 3" MINUS ROCK
MULCH COLOR OR SIMILAR
CONSTRUCT BLOCK WALL PER
WALL PLAN SHEETS ST62-ST67

CONSTRUCT RCRCP CLASS IV STORM
DRAIN PIPE (SIZE PER PLAN)

g) CONSTRUCT 16' DRIVEWAY PER MAG
STD DETAIL 250- 2

i'1lHEADWALL PER MAG STD DETAIL 501-1
AND 501-2 L· TYPE UNLESS OTHERHISE
NOTED

?)INSTALL TYPE F CATCH BASIN PER
MAG DETAIL 535

~ CONSTRUCT 4' WROUGHT IRON FENCING 926 LF
PER WALL PLAN SHEETS ST62-ST67

4) THICKENED EDGE PER MAG STD
DET 201 TYPE A

(I) REMOVE EXIST. FENCE, BLOCK WALL
ANDiOR RETAINING WALL

[l] SAWCUT AND REMOVE CURB
AND GUTTER

[I] SAWCUT AND REMOVE SIDEWALK

~ SAWCUT AND MATCH EXISTING
PAVEMENT

_ Hoskin. Ryan Consultants

ER CIIaItlu",lnesti",$J/11Jons ~

62~5 N. 2<4th Par1<way, SUlta 100. PhoorU. Mmna 65016 !2
OflIce: (802) 252~ Fax: (802) 2S2~ www.l103Idnryan.com t;
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~ OF MARICOPA COUNTY ~
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WHITE TANKS FRS NO.3
OUTFAll CHANNEL

•. m.4 . .1 A FCD 2009C012
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BY DATE Z

........... ...... , .........• //~-., 'DESIGNEDT PZ,JM 11110 a:
'N I STAFF 11110 0

..... -....

~
CHECKED I PH,MM,JU 11110

I:D

....I

PLAN AND PROFILE 0
en

~'\J'tI'H'It') DR)iI/ING NO. C19 I SHEET 73 OF 204
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,.----.=---I~

6C22B48S ! ~\:
J:r-r1 -

268

268

. et: MEDLOCK DRIVE: ....

. ...I.
..1...

SEE WALL PLAN & DETAILS FOR JACKRABBIT
ESTATES (SHEETS ST62-ST67)

1188

1, ~~::-:!~.,--::~

267

---''1.::,::.+.,''--''', -~~:-~:~~ :.f'J
~", ", I '1 . 'S02284ll8 I__~ ".:. jl q l I _~ ,

FOR LOW FLOW CHANNEL ~

CONTROL SEE SHEET G34

EXIST BLOCK WALL TO REMAIN
(SEE WALL PLAN SHEETS ST62-ST67)
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III 266 267

A NON· DISTURBANCE AREA WILL BE TAPED OFF
AROUND THOSE EXISTING TREES THAT WILL BE
PRESERVED.

REACH 7

264

JACKRABBIT

Top·o'F.--BiWK
. LT & RT

BOTTOM: CHANNEL

LOW FLOW
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";/ S0270021A ~ : X' . -I _ -....:
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262

GAS UNE CONTRACTOR TO CONTACT SOUTHWEST GAS
1-800-528-4277 PRIOR TO REMOVAL OF ABANDON GAS
UNE, SOUTHWEST GAS TO CAP PORTION OF REMAINING
ABANDONED GAS UNE

...~...

.... _ - .

1187 -, j

FOR CHANNEL ~ CONTROL
SEE SHEET G22
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CAUTION
EXISTING OVERHEAD/UNDERGROUND

ELECTRIC, GAS, CATV, TELEPHONE, WATER,
SEWER & FIBER OPTICS CONTRACTOR TO

VERIFY EXACT LOCATION OF EXISTING
UNES PRIOR TO CONSTRUCTION

tfrP .

11

mp

...1.1'i·~

...HI1'! ................. :.... . EXiSt· GR6£JND'c' .

.... .. <i< CHj\NNEL. , ..

......... - -.. : ;_. . .' .
. ----

CI)., •

J~. ....••• ...... .... •...... .... .... ~;\if ... r,';} ~'=l~~~~;1~::~..,;..';;,".. ..... ••. •.•••.••••.. .••..•• ..... ... .... .. ..•••.•••••.~ •.
§ .o~e'\J,,~~1&' . . .

IL11;4' 1
...~.~

~..

~
1!i1 mil

"'INI~lgl 260

•

e

e

g~~ft3ftNN»-lCO'1~tI',SlJJ-C1~llXl'Ldr¥1v_,



en
w
II:
:::)
~
~

~
II:
~

en

998 LF

...
104 LF 4(

II:

584 SF w
Z
w
Cl

WALL

CONSTRUCT
!J CONSTRUCT EARTHEN CHANNEL

® CONSTRUCT 14' WIDE MAINTENANCE 1,381 SY
ROAD (2" AC OVER 6" ABC) en® CONSTRUCT BOX CULVERT PER 62 LF w
DETAIL SHEET ST36

~@ CONSTRUCT CONCRETE HEADWALL, 1,710 SF t=PER DETAIL SHEET ST40 Z(PLYWOOD IN CONSTRUCTION 4(JOINTS NEEDS TO BE REMOVED)
~® INSTALL HANDRAIL PER DETAIL 288 LF 0

SHEET D02
® CONSTRUCT MAINTENANCE RAMP, 218 SY

(4" ABC) PER DETAIL SHEET D12

7lINSTALL RIP-RAP JD50=9", 18" THICK 171 CY
UNLESS OTHERWI E NOTEDl; COLOR
SHALL MATCH 3" MINUS RO K MULCH
COLOR ,OR SIMILAR

enINSTALL GATE TYPE 2
6

PER DETAIL 4 EA
SHEET D05 (UNLESS THERWISE

...
NOTED) 4(

CONSTRUCT 4' WROUGHT IRON FENCING 805 LF ~
w

PER WALL PLAN SHEETS ST62-ST67 Cl
g) CONSTRUCT 6' WROUGHT IRON FENCING 179 LF

PER WALL PLAN SHEETS ST62·ST67
1lINSTALL GROUTED RIP-RAP 33 CY

ff50:g", 18" THICK~ COLOR
HALL MATCH 3" INUS ROCK

MULCH COLOR OR SIMILAR

THICKENED EDGE PER MAG STD 1,918 LF
DET 201 TYPE A

3) CONSTRUCT 18' DRIVEWAY PER 500 SF
MAG STD DETAIL 25D-2

[I] REMOVE EXIST FENCE, BLOCK
ANDIOR RETAINING WALL

[l] REMOVE EXISTING CURB
AND GUTTERrn REMOVE EXISTING SIDEWALK

SCaJ« 1--..0' Hafiz.
SC8f"O 1"~' Vtrt.

2002040
lIiiI"'!w- ;

.....
C\l

cO
c
C~
clU
+lUCO:I:
~('J)

~5
CI)~

~

EXIST DIRT
ROAD

..:;,

50228302

~

FOR LOW FLOW
CHANNEL Ii<
CONTROL SEE
SHEET G35

SEE WALL PLAN & DETAILS FOR JACKFW3BIT
ESTATES (SHEETS ST62-ST67)

I
Go7

--._._-

EXIST BLOCK
TO REMAIN

~--11$~1:~ :-I ~Z .. _I
I q.-

.~-

o m-----'

TRAIL

REACH 7

"CONTRACTOR SHALL .ADJUST POST SPACING AS
NECESSARY TO AVOID INSTALLiNG FENCE POSTS
OVER FIBER OPTIC UNES"

JACKRABBIT

A NON-DISTURBANCE AREA WILL BE TAPED OFF
AROUND THOSE EXISTING TREES THAT WILL BE
PRESERVED.
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- I ~,\ .'- i. ' ~. ~
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i --'" 1 l1P2---_ '. -~ lIP' " I \rfI.
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•. -- . ,,;" .. ·-·_l EXIST BLOCK WALL Ul ,~ I /

1/ll1-· I -- ~II .~E_ .... J::::::: llgo ? ...- _ .._ :,,_.TO REMAIN SEE .. ,. '. ~~ /[:..::
---. -- WALL PLAN SHEETS_ .--m2.-=-;~I-- I :::-::..' = ST62- ST67 .- - in 00 1191 _. '.=
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EXIST BLOCK WALL
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0lJ::~ CI) .- -,;.: -

~J:: ~
f-U
Cl)f-

§

FOR CHANNEL ~

SEE SHEET G22

CAUTION
EXISTING OVERHEADIUNDERGROUND

ELECTRIC, GAS, CATV, TELEPHONE, WATER,
SEWER & FIBER OPTICS CONTRACTOR TO

VERIFY EXACT LOCATION OF EXISTING
UNES PRIOR TO CONSTRUCTION
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STIFF
PH,lAIA,JU

PLAN AND PROFILE

DRAWING NO. C20 I SHEET 74 OF 204
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I i I en

WHITE TANKS FRS NO.3
OUTFAll CHANNEL

FCD 2009C012 ~
BY DATE ::

11110 II:

11110 :i:
11110

EXPHS ~JV2012

GRADES SHOWN ARE FINAL GRADES AND
ADJUSTMENTS NEED TO BE MADE TO
ACCOUNT FOR THICKNESS OF ROCK MULCH,
PAVING AND RIP RAP.
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2 EA

60 LF

1 EA

1 EA

1.251 LF

BY I DATE

STAFF I 11/10
PZ,JIJ I 11110

PH,IJIJ.JU I 11/10

PLAN AND PROFILE

DRAWING NO. C21 I SHEET 75 OF 204

WHITE TANKS FRS NO.3
OUTFALl. CHANNEL

FCD 2009C012

(XPIl£S J/3V2in2

GRADES SHOWN ARE FINAL GRADES AND
ADJUSTMENTS NEED TO BE MADE TO
ACCOUNT FOR THICKNESS OF ROCK MULCH.
PAVING AND RIP RAP.

- Hoskin -Ryan Consultants

ER CI8IlIIletngfneedng$O/liions

6245 N. 2>1lh Par1lway, Slito 100. Phoertc. _ 85016
OffIce: (602) 252_ AIle (602) 252-a385 www._fIYBJ\.com

[I) REMOVE EXIST. FENCE. BLOCK WAll
MDIOR RETAINING WAll

~ REMOVE EXIST HEADWAll

rn REMOVE EXIST STORM DRAIN PIPE

~ REMOVE EXIST TRASH RACK

~ REMOVE EXIST HANDRAIL

en
Z
o
i=
<oJ

A FLOOD CONTROL DISTRICT :
~ OF MARICOPA COUNTY ~

<oJ1-----------------1

1190

. 1.1.94 ..

...11.Q8

... 11R

.1.1l.fl.

....... 1.1.~!1..

,STA 287+00.07
262.51' LT

.~
()

I­
UJ

'UJ

.~
:x:

.()
I-
.~

STA 285+70.64
,4'. .cUTOFF.. WAll

1187

......... : :.

6022800W

" /"-'----;189-' ,~
I~ . : ~ .... -....
" : '. ::1f--8
. '\-NON-DISTURBANCE _ ~~I ,UNE- .' LiJ

i

...... "-.........""-. .. .. '

CULVERT #10
STA 285+63.68,
141.22' LT
2-10'X7' CBC

20' PUBUC UTIUTY .1
& DRAINAGE EASEMENT

3X4X5

2-10'X7' CBC
..... , .. ·400·'F·T.... ·

: S-..<).0020 FTIFT

. : :

.46 LF .
: S= 0.015 FTIFT .

.. · .. :'FOR PR.OFILE S~E""""'"''''''

: SHEET D08

. . .. . . .. . " .
TOP qF BANK~

g~M

'CONTRACTOR SHAll ADJUST POST SPACING AS
NECESSARY TO AVOID INSTALliNG FENCE POSTS
OVER FIBER OPTIC UNES'

SEE WAll PLAN & DET,4JLS FOR JACKRABBIT
ESTATES (SHEETS ST82-ST67)

: LOW FLOW

MTTOM CHMNEL:

. ..................

278 · ···2~9'·'2~0 ·'·· 281.. · .. · ..·5~::TaFnvAu .. ~~~:~~.~ : "2~' ···· ..2~ : ·~~: .. ·2~6 287:" ~~i~

CAUTION
EXISTING OVERHEAD/UNDERGROUND

ELECTRIC. GAS. CATV. TELEPHONE. WATER.
SEWER & FIBER OPTICS CONTRACTOR TO

VERIFY EXACT LOCATION OF EXISTING
UNES PRIOR TO CONSTRUCTION

1) CONSTRUCT EARTHEN CHMNEL

o CONSTRUCT 14' WIDE M,4JNTENMCE 1,527 SY
ROAD (2' AC OVER 6' ABC)

® CONSTRUCT BOX CULVERT PER 400 LF
ADOT DET,4JL 8-02.20

@CONSTRUCT CONCRETE HEADW~ 1,110 SF
PER DET,4JL SHEETS ST39 & ST40
(PLYWOOD IN CONSTRUCTION
JOINTS NEEDS TO BE REMOVED)

@INSTAll HMDRAIL PER DET,4JL 403 LF
SHEET D02

@ INSTAll 4-STRAND SMOOTH WIRE 1,280 LF
FENCE PER DETAIL SHEET D05

1\\ " \- 0 CONSTRUCT MAiNTENMCE RAMP, 109 SY
U' . 'iI. " (4' ABC) PER DET,4JL SHEET D12

OF BUCKEYE \, @INSTAll RIP-RAP (D51P9\tB' THICK) 488 CY
~~', ' ('l COLOR SHAll MArCH 3' MINUS ROCK

.. -- . -- ('l MULCH COLOR OR SIMILAR

.;{XZ;~-.-~::.:.;'c-:::~: :--:-"=-'-::-':-3'1~1::i.i~/C. ~.A tOCN;Y!.. g <.:> ® CONSTRUCT SIDE FLOW SPILLWAY 366 SF7 ..:'-.... .'. ~ 0, _ .. ,~;' . '\ ._.-- -'. c:i I- RETAINING WALLS (SEE DETAIL
".: '\ ,Il) f-- 0 .',' -..-/ ~~.. . c UJ SHEET ST53)
\' <-,.---/ ~~.- ;.,;;;:;/y?--- \ + UJ 0 INSTAll GATE TYPE 1,PER DETAIL 3 EA

"285 _ LiJ-2a-E>:" .. _.__ (_ _.II 2 .. ~::x: SHEET D05
'-'::::=-=--=-'-'-" '-'~'-'-''i''''''~' . ('lCl) 1 CONSTRUCT BLOCK WAll PER 1,888 SF

- - -,- --........ ; .•. ; ~ ~ WAll PLAN SHEETS ST62·ST67

.. -' \ <''~ --l ~D 2 CONSTRUCT RGRCP CLASS IV STORM 228 LF
r', ". '. , 'i CI) I- DRAIN PIPE OR CMP (SIZE PER PLAN)

''r-'', .. ~ ~ 3 CONSTRUCT HEADWAll PER MAG STD 2 EA
1\'11; . ..:::i!: DETAIL 501-4

.\ \\ \ 4 ACCESS BARRIER - PER DETAIL 2 EA'II. SHEET 003
\ \. INSTAll GROUTED RIP-RAP 46 CY

t. (D50=9' 18' THICK) COLOR
\ \ " \ SHALL MATCH 3' MINUS ROCK

MULCH COLOR OR SIMILAR
\ • .\ 6 CONSTRUCT 14' WIDE MAiNTENMCE 415 SY

. ROAD (4' ABC SURFACE)

- .\ \. INSTAll TRASH RACK PER MAG STD 2 EA
EXIST DIRT ROAD ----... .\ / "_ DETAIL 502- 1 MODIFIED PER DETAIL

' I C SHEET D04
. liBe" ..- -- \ \ 8 VERTICAL CONCRETE COLLAR PER 4 EA

MAG STD DETAIL 505 (NON PAY ITEM)

.\ \ 9 INSTAll REMOVABLE BOLLARDS 4 EA
-- \- I- PER DET,4JL SHEET D02
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• 1.0 INTRODUCTION

•

•

1.1

WOOD/PATEL

Project Location and Features

The White Tanks Floodwater Retarding Structure (FRS) No. 4 is located in central

Maricopa County at the southeast end of the White Tank Mountains approximately 20

miles west of Phoenix, Arizona. The FRS structure can be reached by driving west from

downtown Phoenix on Interstate 10 (I-IO) and exiting south on Jackrabbit Trail (195 th

Avenue). FRS No.4 is less than one mile south ofI-IO and is located between the Tuthill

Road alignment on the west, Jackrabbit Trail on the east, and the Van Buren Street

alignment on the south. FRS No.4 is generally located in Township 1 North, Range 2

West, Section 5 of the Gila and Salt River Baseline and Meridian. A project location

map is provided as Figure I.

The White Tanks FRS No.4 was constructed in 1954 under the supervision of the Natural

Resources Conservation Service (NRCS). The dam is approximately 6,840 feet in length,

and is a compacted homogeneous earthen embankment with a maximum height of

approximately 20 feet and upstream and downstream slopes of 2: 1 (H: V). The

embankment top width is typically 10 feet at an elevation of 1,058 feet. The

embankment is founded on native soils at approximately existing grades with no key

trench or significant foundation treatment. The structure includes two gated corrugated

metal pipe (CMP) principal spillways, two auxiliary spillways, and a centerline filter with

33 outlet drains. A central filter was installed along the length of the dam in 1982. The

crest elevation of the two auxiliary spillways is about 1,052 feet (NAVO 1988 for all

elevations).

The structure is currently classified by Arizona Department of Water Resources (ADWR)

criteria as a "small" dam with a "high" downstream hazard, and as a "High Hazard Class"

dam according to NRCS. The construction of 1-10, Tuthill Dike Wash channel,

Jackrabbit Trail Wash channel, and developments in the watershed have resulted in

doubling the contributing drainage area of the FRS No.4 - fj'om 10.3 square miles to

approximately 20.0 square miles .
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Figure 1 - Location Map

1.2 Authorization

Wood/Patel developed this report for the inflow design flood hydrology of the FRS No.4

in accordance with the FCDMC Contract No. 2008C002, White Tanks Flood Retarding

Structure No.4, Remediation Design and Engineering Support, Work Assignment No.3:

30% to 100% Design, under contract to Ninyo & Moore. The project manager for the

FCDMC is Mr. Dave Degerness, P.E., the project manager for Ninyo & Moore is Mr.

Steven Nowaczyk, P.E., and the project manager for Wood/Patel is Mr. Jeff Minch, P.E.
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• 1.3 Purpose

The purpose of this report is to document the assumptions, criteria, and methodologies

used for the hydrologic modeling of the inflow design floods as well as the modeling

results in support of the remediation design for White Tanks FRS No.4. To meet the

project requirements, hydrologic models were developed for nine (9) different storm

events to define the inflow design floods for both existing and future land use conditions:

•

•

Hydrologic
Design Activity

Storm Storm Modeling
Model Type Frequencv Duration Condition

low flow channel & existing
1 downstream 100-year 24-hour

floodplain future

2
additional risk

200-year 24-hour
existing

assessment future

3
additional risk

SOO-year 24-hour
existing

assessment future

4
principal spillway &

100-year IO-day
existing

storage requirements future

stability design
PIOO + 0.26 existing

S hydrograph - auxiliary 6-hour
spillway capacity

(PMP - PIOO) future

6
integrity hydrograph -

PMP/PMF 6-hour
existing

freeboard future

7
integrity hydrograph -

PMP/PMF 24-hour
existing

freeboard future

8
integrity hydrograph -

PMP/PMF 72-hour
existing

freeboard future

9 ADWR requirement HalfPMF 24-hour
existing
future

1.4 Report Organization

All of the referenced appendices in this report are provided electronically on the CD in

Exhibit F at the end of this repOli. Printed copies of the referenced material can be

provided upon request.
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3.0 HYDROLOGIC MODELING ASSUMPTIONS A D CONSTRAINTS

3.1 General Approach Outline

One of the maj or goals of the hydrologic analysis is to define the inflow design floods to

the White Tanks FRS No. 4 for existing and future conditions. This goal was

accomplished by the following tasks:

Task Description Design Feature
I Review previous studies Identify applicable available data.

2 Principal Spillway Define principal outlet(s); auxiliary spillway crest
Hydrographs elevation, storage requirements; and infiltration.

3 Stability Design Auxiliary spillway discharge capacity and
(Auxiliary Spillway) stabi lity (surface erosion potential).

Hvdrographs
4 Integrity Design Auxiliary spillway designs (breaching potential);

Hydrograph (Freeboard)- define top of dam and freeboard requirements.
PMF Inflow Hydrographs

S lOa-year, 24-hour Inflow FEMA floodplain evaluation; principal outlets for
Hydrograph ADWR criteria.

6 Hydrologic Routing Establish principal spillway and auxiliary spillway
Evaluation configurations.

7 200 and SaO-year, 24- Evaluate system performance for extreme flood
hour Hydrologic Models events with the goal of increasing the level of

downstream flood protection and reducing the risk
of auxiliary spillway discharges.

3.2 Existing and Future Conditions

For purposes of the hydrologic modeling effort, existing conditions were defined as

existing MAG land use incorporating agency capital improvement projects currently

under construction within the contributing watershed. Future conditions were defined as

future MAG land use incorporating agency programmed capital improvement projects

within the contributing watershed. During the hydrologic model development, the

following features were modeled for each inflow design hydrograph (existing and future

conditions) for the White Tanks FRS NO.4:

• Levee-like Structures (I-la, Tuthill Dike Wash)

• Detention/Retention Basins

The FCDMC is designing the White Tanks FRS No.3 outfall channel from the principal

outlet (PO) to the Jackrabbit Trail channel. Ultimate conditions for White Tanks FRS

WOOD/PATEL 5 InflolV Design Flood Hydrology
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•

3.3

No. 4 will consider one White Tanks FRS No. 3 principal outlet discharging to the

improved channel as well as the additional contributing drainage area to the channel.

Based on discussions with the FCDMC, it is assumed that the Jackrabbit Trail Channel

will be designed to convey the lOa-year event; and that the auxiliary spillway discharges

from White Tanks FRS No.3 will bypass the channel through an overchute or the

principal outlet discharge will be piped preventing mixing of the flows. Hydrologically,

the capacity of the Jackrabbit Trail Channel to convey flow south into White Tanks FRS

No.4 was evaIuated based on existing topography. The channel capacity was evaluated

using the 60% design hydraulic model for the Jackrabbit Trail Channel for future

conditions only since the hydrologic models for the future conditions are in control.

The on-site retention volumes for both existing and future conditions from Verrado

development and Loop 303/White Tanks ADMPU models within the watershed were

applied to the development of the HEC-I models for the inflow design flood

hydrographs. The on-site retention volume data are summarized in Appendix I.

Hydrologic Routing

For existing and future conditions, hydrologic routing of the inflow hydrograph(s) was

accompl ished using the HEC-l computer program. The following hydrologic

components were modeled for each design scenario (existing and future land use

conditions) for the White Tanks FRS No.4:

• Principal Spillway Outlet Capacity;

• Auxiliary Spillway Design;

• Sediment Considerations;

• rn ti Itration;

• Reservoir Antecedent Moisture Condition.

Specific elements of the hydrologic routing methods are summarized below:

Channel Routing

For existing and future conditions, Normal depth routing (a hydrologic routing method)

was used to route the inflow hydrographs along the Tuthill and Jackrabbit Trail Channels.

WOOD/PATEL 6 Inflow Design Flood Hydrology
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• 5.0 FEMA HYDROLOGY

The 1DO-year, 24-hour HEC-I models approved by the FCDMC and FEMA for the Loop 303 ­

White Tanks Area Drainage Master Plan Update by URS (ADMPU, 2004) was reviewed and

revised for the application of the FRS No.4 project using data from the existing available Verrado

Master Drainage Study by Wood/Patel (September 2007), and the preliminary ADMPU models

by HDR (2009). The purpose of the 100-year, 24-hour hydrologic models is to design the low­

flow channel, evaluate downstream floodplain impacts, and define the water-surface elevations in

the pool for both the existing and the proposed design conditions.

5.1 Drainage Area Boundaries

The sub-basin boundary map from the White Tanks ADMPU (2004) was reviewed and

slightly modified. The sub-basin boundaries and the HEC-l schematic are presented in

Exhibit C.

5.2 Sub-basin Physical Parameters

The sub-basin physical parameters have been reviewed and approved by both the

FCDMC and FEMA. Sub-basin physical parameters are included in Appendix 8.

• 5.3 Rainfall Parameters

The rainfall parameters (NOAA 2) have been reviewed and approved by both the

FCDMC and FEMA. Rainfall parameters are the same as the ADMPU (2004) model.

•

5.4 Soils

The hydrologic variables related to soil types have been reviewed and approved by both

the FCDMC and FEMA. These parameters are the same as the ADMPU (2004) models.

Soil data is summarized in Appendix 5 and soil maps are provided in Exhibit A.

5.5 Land Uses

The existing land uses were reviewed and updated for recent development within the

watershed including the Ven"ado development. Some of these parameters were modified

(i.e. RTIMP and retention volumes) for recent development. Future land uses were

updated (i.e. RTIMP and retention volumes) for the ultimate approved master planned

development within the watershed. Land use data is included in Appendix 6 and land use

maps are presented in Exhibit B.
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5.6

5.7

5.8

5.9

5.10

Rainfall Loss Parameters

Rainfall infiltration losses were computed using the Green and Ampt methodology.

These calculations have been reviewed and approved by both the FCDMC and FEMA.

These parameters were updated based on the ADMPU (2009) default databases using

DDMSW version 2.1.0.

Rainfall Excess to Runoff Transformation

Precipitation excess is transformed to direct runoff using S-Graph methodology. These

calculations have been reviewed and approved by both the FCDMC and FEMA. These

parameters were updated using the DDMSW version 2.1.0.

Flow Diversions

Flow diversion data was reviewed and approved by both the FCDMC and FEMA. These

parameters are the same as the ADMPU models with the exception of flow diversions at

1-10 and Jackrabbit Trail channel for future conditions (both north and south of 1-10).

The revised diversion rating curves and supporting calculations including the HEC-RAS

models are included in Appendix 7.

Hydrologic Routing

Hydrologic routing including channel and storage routing was performed using several

methods. These calculations have been reviewed and approved by both the FCDMC and

FEMA. These parameters are the same as the ADMPU models with the exception of

White Tanks No.4 stage-storage-discharge rating curves. The stage-storage-discharge

data is provided in Appendix 2.

Modeling Results

The HEC- J models for both existing and future land use conditions were revised to

include the updated on-site retention volumes and impervious area percentages. The

updated HEC-I models without FRS No.3 PO flows are EC24BASE.DAT for the

existing conditions and FC24BASE.DAT for the future conditions. The HEC-I model

with FRS No.3 PO flow is FC24BASADAT for the future conditions. The hydrologic

components incorporated into the HEC-I models are defined in Table 1 and the model ing
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results are summarized in Table 2. Table 2 identifies that the future land use conditions

with the FRS No.3 flow connection is the controlling inflow hydrograph for the 100­

year, 24-hour storm, and the peak stage in the pool is 1,052.1 ft.

5.11 Additional Risk Assessment Models

[n order to minimize the potential for downstream impacts associated with auxiliary

spillway discharges, one of the project goals is to evaluate flood protection (no auxiliary

spillway discharges) for the 200-year and 500-year, 24-hour flood events if feasible to do

so. Therefore, the 100-year, 24-hour models were used to develop the 200-year and 500­

year, 24-hour models by replacing the rainfall data (JD records) of the 100-year, 24-hour

models with the 200-year and SOO-year, 24-haur rainfall depths for the existing and future

conditions since the S-graph unit hydrograph method used in the HEC-l models is

relatively independent of the precipitation depth. The 200-year and 500-year HEC-l

models for the existing conditions without FRS No.3 connection are E200BASE.DAT

and E500BASE.DAT, respectively. The 200-year and 500-year HEC-l models for the

future conditions without FRS No.3 connection are F200BASE.DAT and

F500BASE.DAT, respectively. The 200-year and 500-year HEC- I models for the future

conditions with FRS NO.3 connection are F200BASA.DAT and F500BASA.DAT,

respectively. The hydrologic assumptions incorporated into the HEC-I models are

defined in Table I and the modeling results are summarized in Table 2. Table 2 shows

that the controlling inflow hydrograph for the 200-year, 24-hour storm is the future land

use conditions with FRS No.3 connection and the peak stage in the pool is 1,052.2 ft.

The controlling inflow hydrograph for the 500-year, 24-hour storm is the future land use

conditions with FRS No.3 connection and the peak stage in the pool is 1,052.3 ft.

WOOD/PATEL 14 Inflail' Design Flood Hydrology
While Tanks FRS No.4



•

•

•

Table 2 HEe·} Modeling Results for Inflow Design Floods

Hydrologic Model Descriplion Summary FRS#3 Flow Total FRS#4 Innow FRS#4 StoraRe Routing

Hydrogruph Peak FloI\' Volume Hydrogruph Pe'tk Flow HEel Vol Residual Q FRS3 Residual Total Volume Peak Flow Peak Storage Peak Stage

HEC-I Model Name and No. Name (cfs) (Ac-A) Name (cfs) (cfs) (crs) Vol (Ac-Ft) (Ac-H) PO (cfs) Infiltration (cfs) TOlal (cfs) (Ac-Ft) (NAVD88,rt)

Name No. -------- ------------------------------ --------- ----- ----- ----- ------------1------ ----- ------ ----- ---- ------- -----"'"-----
100-Year IO-Day Model ECIOBASE.DAT BEl NIA NIA NIA FRS4 2251 1654 I NIA 1654 133 102 235 835 1049.8

CIOO-Year 24-Hour Model) EC24BASE.DAT BE2 NIA NIA NIA CPWT4 6721 818 0 N/A 818 118 0 118 717 ( 1048.6) jo
200-Year 24-Honr Model E200BASE.DAT BE3 N/A N/A N/A CPWT4 7986 1031 0 N/A 1031 141 0 141 924 1050.6

e 500-Year 24-Hour Model ESOOBASE.DAT BE4 N/A N/A N/A CPWT4 9140 1247 0 N/A 1247 154 0 318 1110 1052.1
0

Site-specific PMP 6-Hour SOH Model." Area Rainfall =4.8 ESDHBASE.DAT BE5 N/A N/A N/A CFRS4 8749 2264 0 N/A 2264 170 149 4974 1372 1053.9
~
e EPMF6BS I.DAT BE6 N/A N/A N/A CFRS4 15561 5591 0 N/A 5591 183 0 \5204 1683 1055.8e

Site-specific PMP 6-Hour Storm Modelsl'! 0 Local Storm =10.3

:5
U EPMF6BS2.DAT BE7 N/A N/A N/A CFRS4 15652 5474 0 N/A 5474 184 0 15286 1685 1055.8
~

." 0 EPMF24BI.DAT BE8 N/A N/A N/A CFRS4 16809 8076 0 N/A 8076 184 0 15327 1686 1055.8
" u:
j 0 Tropical Storm =13.0 EPMF24B2.DAT BE9 N/A N/A N/A CFRS4 11069 9219 0 N/A 9219 178 0 10841 1565 1055.1.. "".~ M Sile-specific PMP 24-Hour Storm Models EPMF24B3.DAT BEIO N/A N/A N/A CFRS4 14829 7954 0 N/A 7954 182 0 13919 1648 1055.6..
.;; Vl

w e: EPMF24B4.DAT BEll N/A N/A N/A CFRS4 7050 3530 0 N/A 3530 171 0 5938 1411 1054.2
:; General Storm =6.3
0 EPMF24B5.DAT BEI2 N/A N/A N/A CFRS4 6990 3530 0 N/A 3530 171 0 5922 1411 1054.2
-5

1054.4~ EPMF72B I.DAT BEI3 N/A N/A N/A CFRS4 7263 10346 0 N/A 10346 173 0 7136 1450
Tropical Sloml =13.5

Sile-specific PMP 72-Hour Storm Models
EPMF72B2.DAT BEI4 N/A N/A N/A CFRS4 10759 9647 0 N/A 9647 178 0 10686 1561 1055.1

EPMF72B3.DAT BEI5 N/A N/A N/A CFRS4 7057 7738 0 N/A 7738 173 0 7017 1446 1054.4
General Storm =10.8

EPMF72B4.DAT BEI6 N/A N/A N/A CFRS4 6730 7739 0 N/A 7739 172 0 6581 1432 1054.3

-- Half PMI' 24-hour Model Half Flows _ !2!'~S!:!.2~~A.!_ BEI7 N/A N/A N/A CFRS4 11391 4451 0 N/A 4451 175 0 8653 r--.02?-- 1054.7-- ---------------------------- ---- ----- ----- ----- ------------ ------ ----- ------ ----- 1-------1------ -----
100-Year 10-DayModel FCIOBASE.DAT BFI N/A N/A N/A FRS4 2202 1666 0 N/A 1666 129 100 229 804 1049.5

100-Year 10-Day Model w/olnfiltralion FC IOBNI3.DAT BFI-I N/A N/A N/A FRS4 2202 1666 0 N/A 1666 142 142 938 1050.7

100-Vear 24-Hour Model FC24BASE.DAT BF2 N/A N/A N/A CPWT4 6599 967 0 N/A 967 132 0 132 828 1049.7

200-Year 24-Hour Model F200BASE.DAT BF3 N/A N/A N/A CPWT4 8594 1177 0 NIA 1177 148 0 148 1013 1051.3

"
500-Year 24-Hour Model F500BASE.DAT BF4 N/A N/A N/A CPWT4 9841 1360 0 N/A 1360 154 0 382 1115 1052.1

0
Site-specific PMP 6-Hour SOH Model." Arell Raiafall =4.8 FSDHBASE.DAT BF5 N/A N/A N/A CFRS4 9087 2351 0 N/A 2351 170 150 5181 1382 1054.0u

u
e PMP 6-Hr SOH Model 11'/0 Infiltration Area Rainfall =4.8 FSDHBNI3.DAT BF5-1 N/A N/A N/A CFRS4 9087 2351 0 N/A 2351 170 0 5246 1389 1054.0e
0
U FPMF6BS I.DAT BF6 N/A N/A N/A CFRS4 16117 5729 0 N/A 5729 184 0 15729 1697 1055.9
~ Site-specific PMP 6-Hour Storm Models Local Storm =10.30

FPMF6BS2.DAT BF7 N/A N/A N/A CFRS4 16268 5617 0 N/A 5617 184 0 15804 1699 1055.9u:
0 FPMF24BI.DAT BFS NIA NIA N/A CA~S4 17526 8353 0 N/A 8353 184 0 15898 1701 1055.9
""M Tropical Storm =13.0 FPMF24B2.DAT BF9 N/A N/A N/A CFRS4 11534 9535 0 N/A 9535 179 0 11277 1577 1055.2'It
Vl

e: Site-specific PMP 24-Hour Storm Models FPMF24B3.DAT BFIO N/A N/A N/A CFRS4 15486 8165 0 N/A 8165 182 0 14252 1657 1055.7
;;

FPMF24B4.DAT BFII N/A N/A N/A CFRS4 7584 3664 0 N/A 3664 172 0 6363 1425 1054.30
-5 Gene",1 Storm =6.3

~ FPMF24B5.DAT BFI2 N/A N/A N/A CFRS4 7535 3665 0 N/A 3665 172 0 6339 1424 1054.3

FPMF72B I.DAT BFI3 N/A NIA N/A CFRS4 7703 10833 0 NIA 10833 174 0 7564 1464 1054.5
Tropical Storm =13.5

9950 179 0 10975 1568 1055.2
Site-specific PMP 72-Hour Slorm Models

FPMF72B2.DAT BFI4 N/A N/A N/A CFRS4 11053 9950 0 N/A

~ FPMF72B3.DAT BFI5 N/A N/A N/A CFRS4 7493 8100 0 N/A 8100 174 0 7437 1460 1054.5
~ Gencm! Storm =10.8
~ FPMF72B4.DAT BFI6 N/A N/A N/A CFRS4 7280 8101 0 N/A 8101 173 0 7080 1448 1054.4
-0

Half PMI' 24-hour Model Half Flows _!:!'~S!:!.2~~A.!_ BF17 N/A N/A N/A CFRS4 11667 4537 0 N/A 4537 176
---~---

8764 1502 1054.7§
....J --

------------------~--------- ---- ----- ----- ----- ------------ ------ ----- ------ ----- -----------1------
f! 100-Year 1O-Day Model FCIOBASA.DAT BFla FRS3 210 1516 A~S4 2290 3182 I 0 3182 154 127 313 1100 1052.0
a lOO-Year 10-Day Model 11'/0 Infiltration FCIOBASA.DAT BFla-1 FRS3 210 1516 FRS4 2290 3182 I 0 3182 154 0 499 1125 1052.2"~

100-Year 24-Hour Model FC24BASA.DAT BF2a FRS3 243 2337 CPWT4 7034 3268 22 28 3296 154 0 290 1108 1052.1

200-Year 24-Hour Model F200BASA.DAT BF3a FRS3 253 2337 CPWT4 8622 3802 73 109 3911 154 0 405 1117 1052.2

500-Year 24-Hour Model F500BASA.DAT BF4a FRS3 259 2337 CPWT4 9859 4119 120 183 4302 156 0 620 1134 1052.3

" Sile-specific PMP 6-Hour SOH Model Area Rainfall =4.8 FSDHBASA.DAT 2365 CFRS4 9135 4704 9 4713 171 151 5453 1391 1054.1.2 BF5a FRS3 265 12g
PMP 6-Hr SOH Model w/o Infiltration Area Rainfall =4.8 FSDHBSNI.DAT BF5a-1 FRS3 265 2365 CFRS4 9135 4704 12 9 4713 171 0 5499 1397 1054.1c

e
0 FPM6BSIA.DAT BF6a FRS3 287 2848 CFRS4 16118 8434 48 70 8504 184 0 15730 1697 1055.9U Sile-specific PMP 6-Hour Storm Models Local Storm =10.3
~
0 FPM6BS2A.DAT BF7a FRS3 287 2848 CFRS4 16269 8297 48 70 8367 184 0 15805 1699 1055.9

[i:;
I--l'M24BIA.DAT BFSa FRS3 281 3127 CFRS4 17526 11183 126 194 11377 184 0 15946 1703 1055.9

&:
Tropical Storm =13.0 12497 179 0 11325 1578 1055.2.., FPM24B2A.DAT BF9a FRS3 281 3127 CFRS4 11541 12303 126 194..

Vl Sile-specific PMP 24-Hour Storm Models FPM24B3A.DAT BFlOa FRS3 281 3127 CFRS4 15491 10948 126 194 11142 182 0 14255 1657 1055.7!l:
-5 FPM24B4A.DAT BFlla FRS3 281 3127 CFRS4 7855 6592 126 194 6786 173 0 6729 1437 1054.3

~
General Slorm =6.3

FPM24B5A.DAT BFI2a FRS3 281 3127 CFRS4 7808 6592 126 194 6786 173 0 6703 1436 1054.3

FPM72B IA.DAT BFI3a FRS3 284 3794 CFRS4 7840 13747 203 847 14594 174 0 7715 1468 1054.5
Tropical Slorm =13.5

13567 179 0 10983 1569 1055.2
Site-specific PMP 72-Hour Storm Models

FPM72B2A.DAT BFI4a FRS3 284 3794 CFRS4 11061 12720 203 847

FPM72B3A.DAT BFI5a FRS3 284 3794 CFRS4 7684 11016 203 847 11863 174 0 7636 1466 1054.5
General Slorm =10.8

FPM72B4A.DAT BFI6a FRS3 284 3794 CFRS4 7546 11029 203 847 11876 174 0 7434 1459 1054.5

-- Half PMF 24-hour Model Half Flows _!:!.':::!..!:'~~.£A.!_ BFI7a FRS3 281 3127 CFRS4 11676 5973
f---~--

103 6076 176 0 __ !!l~I__ __.!,;i2:'__ __ !2~;.L _-- ------------------"'"---------- ----- ----- ----- ------------ ------ ------ ----- -------

W:\2008 ProjectsI083264.02 - White Tanks FRS No.4 Assignment No. 3IHydrologyIHECUnflow_Models_July2010IHEC·1 Models SummaryJnflow Models_Oct2010.xls
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Technical Data Notebook

• Appendix B: General Documentation and Correspondence

8.1 Special Problem Reports

Note: There are no Special Problem Reports associated with this submittal

8.2 Contact Reports

Note: There are no Contact Reports associated with this submittal.

8.3 Meeting Minutes

8.4 General Correspondence

• FEMA CLOMR correspondence

• USACE Nationwide Permit Verification

• Endangered Species Act Compliance e-mails

• List of affected property, asample letter, and Individual legal notice documentation

8.5 Contract Documents

•

• Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Outfall Channel CLOMR
HRC 09-077-01
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Hoskin-Ryan Consultants, Inc.

8.3 Meeting Minutes

White Tanks FRS NO. 3 Outfall Channel CLOMR
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Hoskin. Ryan Consultants, Inc.
201 West Indian School Road
Phoenix, AI. 85013
Tel: (602) 252-8384
Fax: (602) 252-8385
admin@hoskinryan.com .

MEETING MINUTES

PROJECT NAME: White Tanks FRS NO.3 Outfall Channel Final Design
PROJECT NO: FCD 2009C012, HRC 09-077-01

Mav24,2010

PURPOSE: . Coordination Meeting

REPRESENTATIVES (See Sign-In Sheet):
o FCDMC
o Hoskin Ryan Consultants, Inc.

o EPG
o WC Scoutten

•

•

Meetings, Public Involvement &Submittals
1. ADWR/NRCS Meeting 3 is set for Wednesday, June 9th

• It was suggested that a meeting be held with URS
prior to this meeting, to review any questions regarding their comments.

2. Public Meeting 2 is set for Thursday, June 10th at Verrado High School. HRC will provide refreshments.
3. A meeting is set for Tuesday, June 151 at the District to review the design of the walls at Arroyo Mountain

Estates (Jackrabbit Estates) with Dave Garcia.
4. HRC will review comments and prepare a list of items that need resolution.
5. Gary will set up a meeting with MCDOT, to discuss review comments. Include Scott in the meeting.
6. Gary requested the comments responses be merged into one Word document when submitted to the

District. Merge with the NRCS and URS comments, as well.

Survey
7. Notification letter sent by certified mail to the remaining finished floor survey property was returned as

undeliverable. HRC will attempt to survey the finish floor elevation.

Right-oJ-Way
8. Gary will review the ROW/easement exhibit provided by HRC. The final hardcopy and cadd files will go to

Rob.
9. Scott will check jf Buckeye can request that DMB go ahead with dedication of the strip at Verrado now,

instead of waiting for a later date.

Environmental
10. Bob Stevens has started the 404 application to the Army Corps for the entire length of the JD.
11. The 404 JD covers the area from approximately Medlock Drive south. Is there any chance that the new

channel will be considered a404 JD?

Utility Coordination
12. Comments from the Utility Coordination Meeting 4/26 were addressed.
13. Cadd files for the conceptual paving plans for Jackrabbit Trail were provided to WC Scoutten's office.
14. Autility strip map was presented.
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White Tanks FRS No. 3 Outfall Channel Final Design
HRC 09-077-01; FCD 2009C012

Meeting Minutes
May 24,2010
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•

•

15. A broken-back culvert will be used to cross Jackrabbit Trail where the future sewer line is currently shown
in conflict.

16. Alignment of the O&M RoadjTrail at the APS cabinet locations was adjusted. Review the location at
Pasqualetti Mountain Ranch.

Geotechnical, Geological, and Subsidence
17. Test pits were dug at three locations along the Arroyo Mountain Estates (Jackrabbit Estates) perimeter wall

to determine the depth and type of footing. The results were received from Alpha Geotech.
18. Mike commented that the caliche/spillway are shown in the wrong location on the geotech maps in the

60% Design Plans set.
19. Per Mike, excavation has started for Phase 2 improvements, and they have encountered caliche.

Engineering, Hydrology, and Hydraulics
20. Per Mike's discussion with Ravi (ADWR), the project requires apermit for adding on to the stilling basin.
21. Mike will extend the contract with URS so they can review the 90% plans.
22. Kumar has concerns with the ConSpan structures, where the base and wall connect. There is no

mechanical tie, it is a gravity keyway.
23. What is the status of Jeff Riddle's move towards approval of the ConSpan product? Jeff and Kumar need

to resolve approval/requirements for use of this product.
24. Engineering group has no comment on the Jensen precast box culverts.
25. Doug and Nick from HRC office met with Ken to review the Beardsley CLOMR hydrology. Ken has the

HEC-1 modeling for review.
26. Beardsley CLOMR and Jackrabbit CLOMR will be separate TON and SUbmittals, in order to facilitate easier

FEMA review and future LOMR preparation.
27. Scott will review with Woody Scoutten regarding if Buckeye can prepare a separate IGA for extension of

the culverts other than at Palm Lane.
28. John presented the side inlet exhibits, showing the step design and layout.
29. How will the side inlet structures be poured/constructed?
30. Scour analysis will be required to determine the size and depth of riprap at the side inlets.
31. How much clearance will be required at the pipe crossings of the emergency spillway dikes? Mark up the

required distance and get this info to Mike so URS can change on their plans.
32. Can the O&M Road/Trail access point be pulled further to the west, away from the intersections?
33. Review the location of access ramps into the channel. Can some be eliminated?

landscaping
34. PAAC 3 meeting was held 5/20/10. Concerns were mostly regarding the establishment of vegetation

along the corridor without the use of irrigation. Perhaps more extensive watering truck usage?
35. The aesthetic using the Oregon Basalt iormliner was chosen over the wave-patterened look. Paint was

chosen instead of stain for ease of cover due to graffiti.
36. John will coordinate with Nicole and Gary regarding the exhibits for the public meeting.

Action Items (See attached)
Next Project Coordination Meeting: Monday 6/21/10, 10am-12pm, New River room
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Hoskin. Ryan Consultants, Inc.
201 West Indian School Road
Phoenix, AZ 85013
Tel: (602) 252-8384
Fax: (602) 252-8385
admin@hoskinryan.com

MEETING MINUTES

PROJECT NAME: White Tanks FRS NO.3 Outfall Channel Final Design
PROJECT NO: FCD 2009C012, HRC 09-077-01

April 26, 2010

PURPOSE: Coordination Meeting

•

•

REPRESENTATIVES (See Sign-In Sheet):
o FCDMC
o Hoskin Ryan Consultants, Inc.
o EPG

Meetings, Public Involvement &Submittals
1. Gary provided HRC with a CD containing review comments on the 60% Plans. More review comments will

follow. He gave the reviewers until May yth to respond.
2. HRC will review comments and prepare a list of items that need resolution. A review meeting is tentatively

scheduled for the afternoon of May 17th
•

3. The 90% design submittal date has been moved to July 12th
.

4. Send 60% Plans to ADWR and NRCS, cc Mike on the submittal.
5. Send 60% Plans to stakeholders, cc Gary on the submittals.
6. Utility Coordination Meeting 2, set for 4/26/1 0
7. PAAC Meeting 3, set for 5/20/1 0
8. ADWR Meeting 3, proposed for 5/27/10
9. Public Meeting 2, set for 6/1 0/10

Photogrammetry/Survey
10. The Survey Report was submitted 4/22/10.
11. Finished Floor elevation survey was completed, with one property exception due to no access. The

notification letter will be resent via certified mail.
12. Include the finished floor elevations of the seven properties surveyed on the plans.

Right-of-Way
13. The District needs the ROW map, with TCEs/DEs detailed, as soon as possible in order to process through

the ROW dept.

Environmental
14. Bob Stevens has started the 404 application to the Army Corps for the entire length of the JD.

Utility Coordination
15. Utility Meeting will be held 4/26/10
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•

Geotechnical, Geological, and Subsidence
16. Alpha Geotech will be exposing the footing depths at the Jackrabbit Estates perimeter wall this week.
1? Need to define the caliche material in the specs if want to use as aseparate cost item for the contractor.
18. Caliche location to be added to the channel profile.
19. On-call geotech consultant would field-inspect the caliche layer if refusal depth is met during construction.

Engineering, Hydrology, and Hydraulics
20. 60% Plans, Specifications, Drainage Report, and Design Report were submitted 4/22/10.
21. Work on the CLOMR has started.
22. The limits of wall to remain or to be replaced along Jackrabbit Estates needs to be clearly identified on the

plans.
23. CIPP may be specified across the emergency spillway, due to encasement in concrete. Language will be

included in the specs reo watertight pipe connections.
24. Curved headwalls

a. What is the cost increase for curved vs. straight?
b. How will it impact construction?
c. Will they provide significant benefit reo visual interest?

25. Locate astockpile site on the plans
26. Detail the drainage along the east side of the channel, next to Jackrabbit Trail. Where is the existing swale

being kept, how does the water get into the channel?
27. Need to review the grading for true edge conditions along the length of the channel in order to determine

grading limits, required TCE and DE.
28. Rock Mulch

a. Specify 5-inch thick coverage on the 3-inch minus rock mulch.
b. Show 4 feet minimum coverage width outside top of bank, or to the multi-use path for the rock mulch

extent.
c, Need to inset the rock mulch so that it is not abarrier to flows into the channel.

29. Specs
a. Gary Wand Gary Swill be reviewing and making changes to the Specs. The introduction section is not

needed.
b. The term "rock mulch" will be used instead of "gravel mulch."

Landscaping
30. PAAC Meeting

a. Scheduled for 5/20/10. John will follow up on the PAAC invite with phone calls.
b. Agraphic of the overall channel concept will be prepared for the meeting.
c. John needs feedback from the District reo the preferred design option (of the 2 presented in the 60%

Design), in order to present only one to the PAAC.
d.. Need design feedback and decisions from the PAAC meeting so the design can be detailed in the 90%

plans.
31. Reach 9

a. Hydroseeding at the FRS3 dam - use the Phase 2 plans fence line as the limit of hydroseeding, none on
the dam, and away from the maintenance road.



•
Hoskin-Ryan Consultants, Inc.
White Tanks FRS No. 3 Outfall Channel Final Design
HRC 09-077-01; FCD 2009C012

Meeting Minutes
Apri/26, 2010

Page 3 of 3

•

•

b. Keep the grading over the pipe in Reach 9 to adepth of less than 16 feet.
c. Maintain a 60-foot clear zone (no trees) around the pipes in Reach 9, in order to accommodate a

maximum excavation depth of 16 feet at 1.5:1 sideslopes.
32. Trees

a. Maintain a 15-foot distance from headwalls and structures for the trunks of trees. Need to show root
barrier on the plans.

b. Keep trees out of intersection sight-lines.
c. Review the locations where existing trees are to be kept - tree location/elevation versus graded

elevation.

Action Items (See attached)

Next Project Coordination Meeting: Monday 5/24/10, 1Oam-12pm, New River room
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NATIONAL FLOOD INSURANCE PROGRAM
FEMA PRODUCTION AND TECHNICAl SERVICES CONTRACTOR

..
July 27, 2011

Mr. Paul W.R. Hoskin, P.E.
Project Engineer
Hoskin Ryan Consultants, Inc.
6245 North 24th Parkway, Suite 100
Phoenix, AZ 85016

Dear Mr. Hoskin:

IN REPLY REFER TO:
Case No.: II-09-2260R
Communities: Town of Buckeye and

Maricopa County, AZ
Community Nos.: 040039 and 040037

3l6-AD

This responds to your submittal dated June 28, 2011, conceming an April 5, 2011, request that the
Department of Homeland Security's Federal Emergency Management Agency (FEMA) issue a
conditional revision to the Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and
Incorporated Areas. Pertinent infom1ation about the request is listed below.

Identifier:

Flooding Source:

FIRM Panel(s) Affected:

White Tanks FRS #3 Outfall Channel

Jackrabbit Trail Wash

040 l3C l590H and 2055H

•

The data required to complete our review, which must be submitted within 90 days of the date of this
letter, are listed on the enclosed summary.

If we do not receive the required data within 90 days, we will suspend our processing of your request.
Any data submitted after 90 days will be treated as an original submittal and will be subject to all
submittal/payment procedures, including the flat review and processing fee for requests of this type
established by the CUITent fee schedule. A copy of the notice summarizing the CUITent fee schedule,
which was published in the Federal Register, is available on the FEMA website at
http://www.fema.gov/plan/prevent/flun/fn11_fees.shtm for your infollnation.

FEMA receives a very large volume of requests and cannot maintain inactive requests for an indefinite
period of time. Therefore, we are unable to grant extensions for the submission of required data/fee for
revision requests. If a requester is infolllled by letter that additional data are required to complete our
review of a request, the data/fee must be submitted within 90 days of the date of the letter. Any fees
already paid will be forfeited for any request for which the requested data are not received within 90 days.

LOMC Clearinghouse, 7390 Coca Cola Drive, Suite 204, Hanover, MD 21076 PH: 1-877-FEMA MAP

BakerAECOM, under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a
Production and Technical Services Contractor for the National Flood Insurance Program



• If you have general questions about your request, FEMA policy, or the ational Flood Insurance
Program, please call the FEMA Map Infonnation eXchange (FMIX), toll free, at 1-877-FEMA MAP
(1-877-336-2627). If you have specific questions concerning your request, please contact your case
reviewer, Mr. Paul Anderson, P.E., CFM, bye-mail at PMAnderson@mbakercorp.com or by telephone at
720-514-1121, or the Revisions Coordinator for your request, Mrs. Jaclyn Bloor, CFM, at
jbloor@mbakercorp.com or at (720) 479-3160.

Sincerely,

Syed Qayum, CFM
LOMR Technical Manager
BakerAECOM

Enclosures

•

•

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

Mr. Gary Wesch, P.E.
Maricopa County Flood Control District

Mr. Kenneth Rakestraw
Hydrologist
Maricopa County Flood Control District

Mr. Stephen Cleveland
Town Manager
Town of Buckeye



• NATIONAL FLOOD INSURANCE PROGRAM
FEMA PROD CTION A D TECH ICAL SERVICES CoNTRACTOR

Summary of Additional Data Required to Support a
Conditional Letter of Map Revision (CLOMR)

Case No.: 11-09-2260R Requester: Mr. Paul W.R. Hoskin, P.E.

Communities: Town of Buckeye and
Maricopa County, AZ

Community Nos.: 040037 and 040039

•

•

The issues listed below must be addressed before we can continue the review of your request.

1. The rainfall depth of3.661 inches in the submitted existing conditions HEC-I model does not match
the recommended base (I-percent-annual-chance) flood values on the National Oceanic and
Atmospheric Administration's precipitation website (http://hdsc.nws.noaa.govlhdsc/pfdsO. Please
revise the submitted existing conditions HEC-I model so that it uses the correct rainfall depth values
at the project's location.

2. From the submitted drainage area map entitled, "Remnant Channel Pro-rated Flow Map," prepared by
Hoskin-Ryan Consultants, dated February 17, 20 II, the drainage area for W33C, W33D and W33E
appear to be approximately 0.167, 0.31 and 0.11 square miles, respectively. However, the drainage
areas ofW33C, W33D, and W33E found in the submitted HEC-I model are 0.29,0.59 and 0.70
square miles, respectively. Please revise the pro-rated drainage areas for W33 found in the submitted
HEC-I model, or explain why this is not necessary. In addition, please make any necessary revisions
to the submitted HEC-RAS hydraulic models, the existing topographic work maps entitled, "White
Tanks FRS No.3 Outfall Channel CLOMR Work Maps FCD 2009COl2 - Existing Condition 100­
Year Floodplain," prepared by Hoskin-Ryan Consultants, dated June 20 II and the proposed
topographic work maps entitled, "White Tanks FRS No.3 Outfall Channel CLOMR Work Maps FCD
2009CO 12 - 100 Year Floodplain," prepared by Hoskin-Ryan Consultants, dated February 2011.

3. The submitted existing HEC-l model incorporates storage routing through Detention Basin #29,
SR20, SR21, PH6 Golf, SR23, SR42 and one unnamed detention basin. Please provide back-up data
and calculations that support the stage-storage relationship within these detention basins used in the
existing HEC-I model. Please submi t the charts, spreadsheets and calculations and topographic work
maps that were used to make any storage calculations. In addition, please submit this same
infonnation for the sedimentation basins.

4. The submitted report entitled, "Conditional Letter of Map Revision Request for the White Tanks FRS
0.3 Outfall Channel Maricopa County and Town of Buckeye, Arizona, Technical Data otebook,"

prepared by Hoskin-Ryan Consultants, dated June 20 II, states that a water-surface elevation of
I048.0 feet in FRS #4 reservoir was defined as the downstream boundary condition for the proposed
conditions Outfall Channel HEC-RAS hydraulic model and the existing conditions Jackrabbit Wash
HEC-RAS hydraulic model. Please submit the section of the report entitled, "White Tanks FRS no. 4
Rehabilitation Project," prepared by Wood Patel and Associates, Inc., dated December 2008 that
provides this starting water-surface elevation data.

LOMC Clearinghouse, 7390 Coca Cola Drive, Suite 204, Hanover, MD 21076 PH: 1-877-FEMA MAP

BakerAECOM, under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a
Production and Technical Services Contractor for the National Flood Insurance Program



•

•

5. It appears from the submitted existing and proposed conditions HEC-RAS hydraulic models that a
levee condition exists from Cross Sections 6826 to 12341 and from Cross Sections 16407 to 21478.
If the levee condition is due to man-made conditions (i.e. fill placed in the floodplain as part of a road
or trail), then the project must meet all parts of Section 65.10 of the NFIP regulations (copy
enclosed). Please provide evidence that the project meets all parts of Section 65.10 of the NFIP
regulations, or explain why this is not necessary.

6. The submitted existing and proposed conditions HEC-RAS hydraulic models did not include a
floodway analysis. Please revise the existing and proposed HEC-RAS hydraulic models to include an
analysis of the regulatory floodway. Please be sure that the surcharges do not exceed the I-foot
maximum allowed.

7. Our review revealed that the proposed conditions channel topography is not on the above-referenced
proposed conditions work maps. In addition, the proposed plan and profile sheets entitled, "White
Tanks FRS No.3 Outfall Channel FCD 2009COl2 - Plan and Profile," prepared by Hoskin-Ryan
Consultants, dated November 20 I0 do not show the location of the proposed conditions cross
sections. We cannot properly check the consistency between the proposed work map and model
without documents that show the proposed cross sections overlaid on the proposed topographic
infonnation. Please submit proposed conditions work maps or plans and profile that portray this
infonnation.

8. The downstream reach lengths shown in the submitted existing HEC-RAS hydraulic analysis at Cross
Sections 15750, 16918 through 18713, 19247,20809 and 21478 do not match the approximate
downstream reach lengths shown on the above-referenced existing conditions topographic work map.
Please make the appropriate changes, or explain why this is not necessary.

9. The base floodplain topwidth shown in the existing HEC-RAS hydraulic analysis at Cross Section
12922 does not match the approximate base floodplain topwidth shown on the above-referenced
topographic work map. Please provide an explanation for this discrepancy, or make the appropriate
changes.

10. Our review revealed that the proposed regulatory floodway was not delineated on the above­
referenced proposed conditions work maps for the proposed Remnant Channel. Please submit
proposed conditions work maps that provide a regulatory floodway delineation for the proposed
Remnant Channel.

II. Our review revealed a set of two-pipe culverts at the upstream end of the proposed Outfall Channel
hydraulic model. Please provide evidence that the upstream end of the proposed outfall channel ties
into this two-pipe culvert within 0.5 feet vertically, in accordance with Paragraph 65.6(a)(2) of the
National Flood Insurance Program (NFIP) regulations, which states that to avoid discontinuities
between revised and unrevised flood data, hydraulic analyses must have a logical transition between
revised elevations of the base flood and those developed previously for areas not affected by the
reVlSlOn.

12. Our detailed review revealed water surface elevations higher than the end points of the cross section
at Cross Sections 1000, and 22197 through 21478, in the existing conditions HEC-2 hydraulic model
along Jackrabbit Trail Wash. Water surface elevations higher than the end points of the cross section



•

•

•

were also found in the proposed conditions outfall channel model at Cross Sections 4351 through
4700 in the proposed conditions Remnant Channel HEC-RAS hydraulic model. Please extend the
cross sections so that the end points of all cross sections are equal to or higher than the corresponding
WSEL.

13. Our review revealed that there are no records indicating the invert elevations and data to verify the
chart and scale numbers of the existing culverts in the submitted existing conditions HEC-RAS
hydraulic model for Jackrabbit Trail Wash. Please provide data to verify the culvert inverts and chart
and scale numbers in the submitted existing conditions HEC-RAS model.

14. Our review revealed that the top of road elevations do match between the above-referenced proposed
plan and profile details, and the proposed conditions Outfall Channel HEC-RAS hydraulic model at
Encanto Boulevard, TIlOmas Road, Indian School Road and Camelback Road. Please submit a
proposed conditions Outfall Channel hydraulic model that displays the COITect top of road elevations
and their respective locations.

Please send the required data and/or fee directly to us at the address shown at the bottom of the first page.
For identification purposes, please include the case number referenced above on all correspondence.



Flood Control District
of Maricopa County

Board of Directors
Fulton Brock, District 1
Don Stapley, District 2

Andrew Kunasek, District 3
Max Wilson, District 4

Mary Rose Wilcox, District 5

-2801 West Durango Street
Phoenix, Arizona 85009
Phone: 602-506-1501
Fax: 602-506-4601
IT: 602-505-5897

July 11, 2011

LOMC Clearinghouse
7930 Coca Cola Drive, Suite 204
Hanover, lv.ID 21076

ATTN: CLOMR Manager

•

•

RE: Case No. 11-09-2260R--Jackrabbit Trail Wash (195th Avenue Alignme!1t), New \\'lhite Tanks FRS
(Flood Retarding Structure) No.3 Outfall Channel --Town of Buckeye and Unincorporated County,
Maricopa County, Arizona

Dear Sir or Madam:

Please find enclosed data pertaining to a request for additional data required for review of the subject
CLOMR application. The additional data were requested by letter dated April 19, 2011 (copy attached), to
Mr. Paul Hoskin, PE, Hoskin-Ryan Consultants, Inc. from Syed Qayum, LOMR Technical Manager, Baker
AECOM.

The following items are included for your review:

• White Tanks FRS No.3 Ougall Channel Conditional Letter oj Map Rcvirion, Technical Data Notebook,
revised and dated June 28, 2011. The revised TDN contains data pertaining to an existing conditions
hydraulic model requested in the April 19th letter. A revised CD is included which contains the
digital copy of the HECRAS hydraulic model for existing conditions as well as additional hydrologic
back-up data and calculations used to determine discharges for the base flood for the existing
conditions HEC-1 hydrologic model." Also included on dle CD is a copy of the Nationwide 404
Permit fot the Project which addresses Endangered Species Act Compliance.

• A new set of certified Work Maps showing both the existing conditions floodplain and the effective
floodplain are provided separately.

The pertinent FIRM panels are 04013C1590H and 04013C2055G.
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ATTN: CLOI:vfR Manager
Page 2 oE2
July 11, 2011

We believe this analysis addresses all the comments included in your April 19th letter. If you have any
questions or require additional information, please feel free to call me at 602-506-2201 or contact me by
e-mail at kennethrakestraw@mail.maricopa.gov.

Sincerely,

Kenneth Rakestraw
Hydrologist

Enclosures: As listed above
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Copies to (wi 0 enclosures):

Beth Norton
Federal Emergency Management Agency
500 C Street SW
Washington, D.c. 20472-0001

Ed Curtis
Department of Homeland Security, FEMA Region IX
1111 Broadway, Suite 1200
Oakland, CA 94607-4052

Brian Casson
NFIP Coordinator
Arizona Department ofWater Resources
500 North Third Street
Phoenix, AZ 85004

John Schneeman
Floodplain Management Services
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, AZ 85009

Stephen Cleveland, Town Manager
100 North Apache Road
Buckeye, AZ 85326

Kevin LaVallee, GIS
Public Works Department- Maricopa County
2801 West Durango Street
Phoenix, AZ 85009

Paul Hoskin, P .E.
Hoskin - Ryan Consultants, Inc.
6245 N. 24th Pkwy, Suite 100
Phoenix, AZ 85016
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of Maricopa County

\
\

Board of Oirectors
Fulton Brockt District 1
Don StapleYt District 2

Andrew Kunasekt District 3

Max Wilson, District 4

Mary Rose Wilcox, District 5

l801 West Durango Street
'hoenix, Arizona 85009
'hone: 602-506-1501
=ax: 602-506-4601
fT: 602-505-5897

April 5, 2011

LOMC Clearinghouse
7930 Coca Cola Drive, Suite 204
Hanover, :MD 21076
ATTN: CLOMR Manager

•

•

RE: Jackrabbit Trail Wash(195th Avenue Alignment), New \"Xlhite Tanks FRS (Flood Retarding Structure)
No.3 Outfall Channel -- Town of Buckeye and Unincorporated County, Maricopa County, Arizona

Dear Sir or Madam:

Please find enclosed a CLOlvrR request for the subject wash from ~pproximately1000 feet north of the
\X1hite Tanks 4 FRS to Bethany Home Road alignment. The new channel will extend upstream from the
existing floodplain delineation limit of study from Medlock Drive to the Bethany Home Road alignment.
The project is being implemented by Flood Control District of Maricopa County.

The following items are included for your review:

IFhtte Tal1kJ FRS No.3 OuifOll Channel Conditional Letter ofMap RevtJioll, Technical Data Notebook,
dated February 15,2011. (Note: The FEMA forms (see Section 2), annotated FIlTh1 panels, digital
updated hydrology model, digital hydraulic models, and all pertinent back-up data are included in the
TDN. The \Xiork Maps are included separate from the TDN.)

Check for $4,400 to cover FE1v1.A's required fees for the processing of the CLOMR.

The pertinent FIRM panels are 04013C1590H and 04013C2055G.

If you have any questions or require additional information, please feel free to call me at 602-506-2201 or
contact me bye-mail at kennethrakestraw@mail.maricopa.gov

Yours truly,

/!/{",.-;/ ~" ), ,.'
/Ct'VV~l/ ~i/ ::-t$t~~

Kenneth Rakestraw
Hydrologist

Enclosures: As Listed above
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Copies to (w/ 0 enclosures):

Beth Norton
Federal Emergency Management Agency
500 C Street S\XI
Washington, D.C. 20472-0001

Ed Curtis
Department of J-lomeland Security, FEJvlA Region IX
1111 Broadway, Suite 1200
Oakland, CA 94607-4052

Brian Cosson
NFIP Coordinator
Arizona Department of\X!ater Resources
500 North Third Street
Phoenix, AZ 85004

John Schneeman
Floodplain Management Services
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, AZ 85009

Stephen Cleveland, Town Manager
100 North Apache Road
Buckeye, AZ 85326

Kevin LaVallee, GIS
Public Works Department- Maricopa County
2801 West Durango Street
Phoenix, AZ 85009

Paul Hoskin, P.E.
Hoskin and Ryan Consultants, Inc.
6245 N. 24th Pkwy, Suite 100
Phoenix, AZ 85016



• NATIONAL FLOOD INSURANCE PROGRAM
FEMA PRODUCTION AND TECHNICAL SERVICES CONTRACTOR

April 19,2011

This responds to your request dated April 5, 2011, that the Department of Homeland Security's Federal
Emergency Management Agency (FEMA) issue a conditional revision to the Flood Insurance Rate Map
(FIRM) for Maricopa County, Arizona and Incorporated Areas. Pertinent information about the request is
listed below.

•

Mr. Paul W.R. Hoskin, P.E.
Project Engineer
Hoskin Ryan Consultants, Inc.
6245 North 24th Parkway, Suite 100
Phoenix, AZ 85016

Dear Mr. Hoskin:

Identifier:

Flooding SOUi'ce:

FIRM Panel(s) Affected:

IN REPLY REFER TO:
Case No.: 11-09-2260R
Communities: Town of Buckeye and

Maricopa County, AZ
Community Nos.: 040039 and 040037

316-AD

White Tanks FRS #3 Outfall Channel

Jackrabbit Trail Wash

04013C1590H and 2055H

The data required to complete our review, which must be submitted within 90 days of the date of this
letter, are listed on the enclosed summary.

Ifwe do not receive the required data within 90 days, we will suspend our processing ofyour request.
Any data submitted after 90 days will be treated as an original submittal and will be subject to all
submittal/payment procedures, including the flat review and processing fee for requests of this type
established by the current fee schedule. A copy of the 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/fnn_fees.shtm for your information.

FEMA receives a very large volume of requests and cannot maintain inactive requests for an indefinite
period of time. Therefore, we are unable to grant extensions for the submission of required data/fee for
revision requests. If a requester is infonned by letter that additional data are required to complete our
review of a request, the data/fee must be submitted within 90 days of the date of the letter. Any fees
already paid will be forfeited for any request for which the requested data are not received within 90 days.

• was
LOMC Clearinghouse, 7390 Coca Cola Drive. Suite 204, Hanover, MD 21076 PH: 1·877-.FEMA MAP

......·-.AUWCdillU

BakerAECOM, 'H;der cOlltract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a
Production llrld Technical Services Contmctor for the National Flood Insurance Program
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If you have general questions about your request, FEMA policy, or the National Flood Insurance
Program, please call the FEMA Map Information eXchange (FMIX), toll free, at 1-877-FEMA MAP
(1-877-336-2627). If you have specific questions concerning your request, please contact your case
reviewer, Mr. Paul Anderson, P.E., CFM, bye-mail at PMAnderson@mbakercorp.com or by telephone at
720-514-1121, or the Revisions Coordinator for your request, Mrs. Jac1yn Bloor, CFM, at
jbloor@mbakercorp.com or at (720) 479-3160.

Sincerely,

Syed Qayum, CFM
LOMR Technical Manager
BakerAECOM

Enclosures

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

Mr. Gary Wesch, P.E.
Maricopa County Flood Control District

Mr. Kenneth Rakestraw
Hydrologist
Maricopa County Flood Control District

Mr. Stephen Cleveland
Town Manager
Town of Buckeye
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NATIONAL FLOOD INSURANCE PROGRAM

FEMA PRODUCnON AND TECHNICAL SERVICES CONTRAC.TOR

Summary of Additional Data Required to Support a
Conditional Letter of Map Revision (CLOMR)

Case No.: 11-09-2260R Requester: Mr. Paul W.R. Hoskin, P.E.

Communities: Town of Buckeye and
Maricopa County, AZ

Community Nos.: 040037 and 040039
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The issues listed below must be addressed before we can continue the review of your request.

1. Please provide all relevant hydrologic back-up data and calculations used to detennine the discharges
for the base (l-percent-annual-chance) flood found in the submitted existing conditions HEC-I
hydrologic model.

2. The submitted application did not include an existing/pre-project hydraulic model The existing/pre­
project conditions model should reflect any modifications that have occurred within the floodplain
since the date of the effective model but prior to the construction of the project for which the revision
is being requested. Ifno modification has occurred since the date of the effective model, then this
model would be identical to the duplicate effective model. Please submit an existing/pre-project
conditions hydraulic model for Jackrabbit Trail Wash. Please provide paper and digital copies of the
input and output files for this model.

3. Please submit an existing conditions certified topographic work map that includes the following
items.

(a) Boundary delineations of the effective and existing base flood
(b) Topographic contour infonnation used for the boundary

delineation of the existing base flood
(c) Locations and aligmnent of all Cross Sections used in the hydraulic model

with stationing control indicated
(d) Stream and road alignments
(e) Boundaries of the requestor's property
(f) Certification by a registered professional engineer
(g) Location and description of reference marks
(h) Referenced vertical datum
(i) Flow line used in the hydraulic model
(j) Scale and north arrow

LOMC Clearinghouse, 7390 Coca Cola Drive, Suite 204, Hanover, MD 21076 PH: 1-877-FEMA MAP

BakerAECOM, under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a
Production and Technical Services Contractor for the National Flood Insurance Program
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4. 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). The requestor must
demonstrate ESA compliance by submitting to FEMA either an Incidental Take Pennit, 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"), 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.

Please send the required data and/or fee directly to us at the address shown at the bottom of the first page.
For identification purposes, please include the case number referenced above on all correspondence.



REPLY TO

AnENTION OF:

DEPARTMENT OF THE ARMY
LOS ANGELES DISTRICT, CORPS OF ENGINEERS

ARIZONA-NEVADA AREA OFFICE

3636 NORTli CENTRAL AVENUE, SUITE !l00

PHOENIX, ARIZONA 85012·1939

December 14, 2010

•

•

Office ofthe Chief
Regulatory Division

Tim Phillips
Flood Control District of Maricopa Coun~y

2801 West Durango Street
Phoenix, Arizona 85009-6399

Subject: Nationwide Permit Verification (File No. SPL-2010-804-AP)

Dear Mr. Phillips:

I am responding to your Clea.'1 Water Act Section 404 permit application dated June 9, 2010,
regarding your proposal to discharge dredged a..'1d1or fill materials for improvements and
expansion of an existing stonnwater management facility as described in the enclosed Maricopa
County Flood Control District's Wash Corridor Vegetation Plan (Exhibits 1 & 2), and as shown
on the detailed 95% design plans dated November 2010. This proposed project is bounded to the
north by White Tanks FRS #3 and to the south by White Tanks FRS #4 at Latitude 33°29' 1S''N and
Longitude 112°28'4S"W, Maricopa County, Arizona.

The Corps of Engineers has determined, under Section 404 of the Clean Water Act (33 U.S.c.
13'14), that your proposed activlt'j complies \vith the tenns ofl'~ationvy'idcPcnnit ~~o. 43,
"Stormwater Management Facilities" You must comply with all terms and applicable conditions
(regional, general, and 401 conditions) described in Enclosure 1 and complete the compliance
statement (Enclosure 2).

Furthermore, you must comply with the following Special Condition(s):

a. No excavation, fiiI, or leveling is perrnittcd in waters 01' the U.S. outside the boundary
oflhe perrr.itted work areas (as described above). Work shall be contained within the boundary
of these work areas. These areas shall be clearly marked prior 10 the start of any construction
activities and the contractor(s) (if applicable) ~hall be thoroughly familiarized with the permitted
work area boundaries, as described ill the enclosed Maricopa County Flood Control District's
Wash Corridor Vegetation Plan (Exhibits 1 & 2), and as shown on the detailed 95% design plans
dated November 2010.

b. No fill shall be taken from the water of the U.S. outside the boundary of the permitted
work areas (as described above). Fill shall come from an area outside the Ordinary High Water
Mark that does not impact the waters of the U.S. Fill shall be free of any contaminants or
pollutants. The permitted work area boundaries are described in the enclosed Maricopa County



•

•

•

- 2-

Flood Control District's Wash Corridor Vegetation Plan (Exhibits 1 & 2), and as shown on the
detailed 95% design plans dated November 2010.

c. The permittee shall ensure that the 404 work areas provided by this authorization is
restored after construction to an environmentally acceptable condition which includes that the
physical integrity of the altered watercourses and watercourse morphology are re-established to
match pre-construction configuration, as described in the enclosed Maricopa County Flood
Control District's Wash Corridor Vegetation Plan (Exhibits 1 & 2), and as shown on the detailed
95% design plans dated November 2010.

This verification is valid until the NWP is modified, reissued, or revoked. All of the
existing NWPs are scheduled to be modified, reissued, or revoked prior to March 18, 2012. It is
incumbent upon you to remain informed of changes to the NWPs. We will issue a public notice
when the NWPs are reissued. Furthermore, if you commence or are under contract to commence
this activity before the date that the relevant nationwide permit is modified or revoked, you will
have twelve (12) months from the date of the modification or revocation of the NWP to complete
the activity under the present terms and conditions of this nationwide pennit.

If you sell/transfer the property associated with this letter of verification you should work
with the new owner Lo complete the enclosed Transfer Statement (Enclosure 3). This transfer is
necessary to ensure that the new owner of the property is aware of all terms and conditions of this
letter of this verification including any special conditions that will continue to be binding on the
new owner.

A nationwide permit does not grant any property rights or exclusive privileges. Also, it
does not authorize any injury to the property or rights ofothers or authorize interference with any
existing or proposed Federal project. Furthermore, it does not obviate the need to obtain other
Federal, state, or local authorizations required by law.

Thank you for participating in our regulatory program. If you have questions, please
contact Ann Palaruan at (602) 640-5385 ext,227.

Sincerely,

Sallie McGuire
Chief, Arizona Branch
Regulatory Division

Enclosures
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LOS ANGELES DISTRICT
U.S. ARMY CORPS OF ENGINEERS

CERTIFICATION OF COMPLIANCE WITH
DEPARTMENT OF THE ARMY NATIONWIDE PERMIT

Permit Number: SPL-2010-804-AP

Date ofIssuance: December 14, 2010

Name of Permittee: Tim Phillips
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009-6399

Upon completion of the activity authorized by this permit, sign this certification and
return it with an original signature to the following address:

u.s. Anny Corps of Engineers
ATTENTION: Regulatory Division (SPL-201 0-804-AP)

3(,36 North Central Avenue, Suite 900
Phoenix, Arizona 85012-1939

Please note that your permitted activity is subject to a compliance inspection by a Corps
of Engineers' representative. If you fail to comply with this Nationwide Permit you may be
subject to permit suspension, modification, or revocation.

I hereby certify that the work authorized by the above referenced Nationwide Pennit has
been completed in accordance with the tenus and conditions of said permit.

•

Signature of Permittee

Enclosure 2

Date



• Transfer Statement

To validate the transfer ofthis nationwide permit verification from the current permittee
to a transferee, pursuant to nationwide permit General Condition 25 described below, the
following steps must be completed. The transferee must add their contact information to the
Name of Transferee block below and must sign and date this Transfer Statement. The
completed Transfer Statement and a copy of the original nationwide permit verification then
must then be mailed to the Corps of Engineers. Receipt of this information by the Corps of
Engineers completes the transfer process.

Current Nationwide Permit Verification

Permit Number: SPL-2010-804-AP

Date oflssuance: December 14,2010

Name of Permittee: Tim Phillips
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009-6399

• General Condition 25. Transfer ofNationwide Permit Verifications states

"When the structures or work authorized by this nationwide permit are still in existence at the
time the property is transferred, the terms and conditions of this nationwide permit, including any
special conditions, will continue to be binding on the new owner(s) of the property. To validate
the transfer of this nationwide permit and the associated liabilities associated with compliance
with its terms and conditions, have the transferee sign and date below."

Your signature below, as transferee, indicates that you accept and agree to comply with all tenus
and conditions of this nationwide pennit authorization

Narne of Transferee:

•
(Transferee)

Enclosure 3

(Date)
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EXHIBIT 1

WHITE TANKS FRS #3 OUTLET CHANNEL PROJECT

Wash Corridor Vegetation Plan

CLEAN WATER ACf SECfION 404

Prepared for

U.S. Army Corps of Engineers

Submitted by the Flood Control District of Maricopa County

December 10, 2010
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Flood Control District of Maricopa County's Wash Corridor/Vegetatlon Plan (written description) to
include - see detailed 95% design plans dated November 2010

Responsible Party
Flood Control District of Maricopa County
Robert B. Stevens, Environmental Program Manager
2801 West Durango Street
(602) 506-4073

Location

The Project area is within the existing White Tanks outfall channel and primarily crosses the Town of Buckeye. It is

bounded to the north by White Tanks FRS #3 (FRS#3) and to the south by White Tanks FRS tI4 (FRS#4) at latitude

33·29'15"N and longitude 112·28'45"W, Maricopa County, Arizona

Description

The Flood Control District of Maricopa County (District) is in the process of rehabilitation of the White Tanks Flood

Retarding Structure (FRS) NO.3 dam and outlet works. The principal spillway currently outlets to the proximity of

the Beardsley Canal, as well as other areas to the south and east of it. The proposed FRS#3 Outfall Channel Project

will provide an outrall for the Principal Spillway flows and will extend south to the existing FRS #4 inlet channel..

The southerly segment of the outlet (from McDowell Road south to the FRS# 4) was completed under a previous

404 permit (Permit no. 974-oS91-LSF). The proposed Outfall Channel extends 5.5 miles from just north of

McDowell north along Jackrabbit Trail to FRS# 3. Its primary purpose is to convey discharges from FRS #3 when

that facility is drained after controlling major storm events. The secondary purpose is to provide a conveyance for

local drainage areas west of Jackrabbit Trail. The Outfall Channel is designed to contain 10o-year storm events and

reduce the flooding hazard along Jackrabbit Trail. The project alignment lies within the Town of Buckeye and

unincorporated Maricopa County.

404 Jurisdictional Area Description

Based on earlier section 404 permits in the project area such as the FRS tI4 drain (Permit no. 974-QS91-LSF), the

wash to the west of Jackrabbit Road extending from the FRS #4 structure to about Osborn Road was considered a

jurisdictional waters of the US (wus). This determination was also supported by a Flood Emergency Management

Agency (FEMA) map of the area, which indicated that the wash defined a 100 year floodway, extending from the

FRS #4 inlet channel to Medlock Road where the designation terminated. Additionally, the USGS map (7.5 minute

Perryville and Valencia Quadrangle) indicates the presence of historic drainages (blue line) which follow the

alignment of the wash downstream of Bethany Home Road Alignment. The Corps typically considers the 100 year

floodway limits and the presence of historic drainages in their determination of the ordinary high water mark for

defining wus. In continuing with the same precedent upstream of the drain, a preliminary JD for the project was

submitted by the District and approved by the COE for the segment of the wash from McDowell Road to Medlock

Road where it becomes undefined to the north.

Goals of your wash activitIes, wash creation, salvage & revegetation, vegetatIon planting to Include vegetation

creation and buffers for wash corridors

The proposed channel will extend from the FRS #3 principal outlet to the existing FRS tI4 inlet drain at the Palm

Lane alignment. Future modifications to the FRS #4 will include an outfall from the principal outlet to the Gila

River via the Loop 303 channel. Consequently, the two dams and associated outlet channels will all be

interconnected and eventually convey runoff from the White Tanks watershed into the Gila River.
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In calculating impacts to wus, the project can be divided into two types of habitats, including the reaches along the

west side of Jackrabbit Road versus those on the east side of the road. The portion of the channel along the east

side of the road extends from the FRS #3 principal outlet to Minnezona Avenue, and is not located within any

proposed nor approved (wus). Continuing downstream, the segment of the channel on the west side of Jackrabbit

road, which extends from Minnezona Avenue to the existing FRS #4 inlet channel, will be rehabilitated/improved

where the existing degraded habitat and wus, currently exist.

A5 indicated in the table below, the channel invert on the east side of the road will be approximately 30 feet in

width and extend a length of approximately 2.26 miles. Landscaping is proposed along the banks and invert of the

new channel and will consist of an area of approximately 8.2 acres. Areas within the invert and banks of the

channel will be planted with native desert vegetation using tall pot planting and hydroseeding. Given that the new

channel will be connected to the principal outlet of the FRS #3, approximately 8.2 acres of new wus will be created

as a result of the channelization on the east side of Jackrabbit road.

Discharge of dredged and/or fill materials for channelization consisting of 404 temporary impacts will occur within

the portion of the wash on the west side of Jackrabbit Road from Minnezona Avenue to the FRS #4 inlet channel.

A5 indicated in the application, this existing wash Is bordered by the road and has been degraded due to impacts

from adjacent development. Discharges of dredged and/or fill materials from the channelization work in wus will

consist of temporary impacts that are approximately 20 feet in width and 2.3 miles in length in wus, yielding an

area of approximately 5.5 acres. Of the 5.5 acres there are approximately .9 acres of existing channel along the

Pasqualleti development (south of Indian School) which will be avoided. This will then leave approximately 4.6

acres of temporary impact to the wash from the proposed channelization project. There will be .2 acres of

permanent loss in the project area that will occur from the construction of the box culverts in wus along the west

side of Jackrabbit road, and an additionally 2 acres due to prior mitigation obligations for the FRS #4 inlet channel.

Consequently, there is a total of 6.8 acres of impact to wus from the channelization project.

The new channel will increase the existing drainage area to another 10 feet in width yielding a new channel area of

approximately 2.78 acres of proposed wus. Re-vegetation in the form of landscaping consisting of tall pots and

hydroseeding is proposed within the banks and invert of the new channel. Consequently, approximately 2.78

acres of proposed wus would be added as a result of the channelization project.

In combining both channel segments there Is approximately 11 acres of added wus which would be created to

convey runoff from the upper White Tanks watershed in contrast to the 6.8 acres of impact to the existing

degraded wash. For a summary of the aforementioned project impacts within wus see Table on the following

page.

The specific purpose of the new wash stabilization/creation is to provide a passive multi-use drainage corridor

which functions as a facility and an amenity for wildlife and pedestrian use.
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Table. Proposed Impacts within Waters of the US
Vicinity to Reaches Width of the Length Area of Area of Area of new

Jackrabbit Road channel (miles) impact impact to waters of
invert (feet) (square feet) wash the US

(acres) (acres)
East side White Tanks FRS 30 2.26 357,984 8.2
(created wus) #3 PO to

Minnezona
Avenue

West side Minnezona 20 2.3 242,880 5.5
(temporary Avenue to inlet
impact) drain at Palm

Lane (existing
structure)

Westside Pasqualetti 20 2000 4,0000 -.9
(avoided) channel

(already

constructed
channel south of
Indian School

West side Minnezona 10 2.3 121,440 2.78
(temporary Avenue to the
impact) White Tanks FRS

#4 inlet drain at
Palm Lane
(additional
channel width)

West side Box culverts 20 feet 400 feet 8,000 .2

(permanent within wash
impact)

West side Mitigation area 40 2178 feet 2
Mitigation from
Permit No.
974"{)S91-LSF
(not successful)

The re-vegetation efforts will be conducted following channelization activities. Estimated total costs for

revegetation inclUSive of site preparation and planting is approximately $740,000.00. A specific schedule for

maintenance and monitoring has not yet been developed but would be completed on an "as needed" basis.

Revegetation plans have been included in the 95 %design plans (Hoskins-Ryan Consultants, Inc, 2010). The

channelization projects will eventually provide connectivity between the two dams and convey runoff from White

Tanks watershed into the Gila River, via the White Tanks FRS #3 and #4 and associated outlet and inlet channels.

Description of the Proposed Wash Corridor

The proposed corridor within the modified channel was selected as a feasible re-vegetation and habitat corridor

site because landscaping was already proposed for the site and due to its proximity within the White Tanks

Mountains watershed and to the FRS structures. As aforementioned, the location of the re-vegetation corridor will

be in the new channel footprint. The average size of the new channel extending from the FRS #3 to Palm Lane is
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approximately 5 miles in length and 30 feet in width yielding an area of approximately 18 acres. The channel will

be owned and maintained by the District and will include replanting in the invert and along the banks of the

channel.

The baseline condition for vegetation maintenance of the structure will be determined by the as-builts and the

hydraulic roughness coefficients established for various cross-sections of the channel. An approximate roughness

value or (n) value of .040 will be maintained throughout the invert of the channel alignment. The new wash will be

a flood control channel with a primary function of providing nood protection, and a secondary function to provide

landscape and trails for the community and potential habitat corridors for wildlife. The structural integrity of the

channels and density of the vegetation in the channel will be maintained by the District O&M in accordance with

the new baseline standards, as established in the 95% design plans and ultimately the final as-builts following

construction. Cross sections or survey monuments will be established to determine design criteria for maintaining

vegetation.

Implementation Plan for the Wash Corridor Project (lSOl White Tanks FRS No.3 Outfall Channel Landscape

Plans)

The re-vegetation in the channel will include both hydro-seeding and tall pots for better plant coverage and

erosion control, and to ensure a better success rate for plant growth in the channel. Per the landscape plans,

prepared by EPG (Hoskins-Ryan Consultants), the plant palate for the hydroseed and tall pots would consist of

primarily blue palo verde (parkinsonia florida), little leaf palo verde (parkinsona microphyla), velvet mesquite

(prosopis ve/utino) and ironwood (o/neyo tesoto) trees. The re-vegetation will be completed in the new channel

following construction of the structure and during the later part of the year, when conditions are more conducive

for seed germination and plant growth. The soils at the site will be scarified from the proposed channelization

activities, and the channel bottom prepared with top soil and fertilizer and dry water to provide a better platform

for plant growth. Tall pots will be installed per the attached landscape details on drawing no. LS23 of the 95%

preliminary design plans (Hoskins Ryan Consultants, Inc, 2010). Per the specifications, the tall pots will not require

irrigation and will be sustained with a dry water supplement. Areas which have been hydro-seeded and/or planted

will be sustained with water from supplemental water sources such as water trucks for temporary periods in the

event that plant growth has been hindered due to extreme weather conditions. The landscaping will be monitored

by the Town of Buckeye and the District on a periodic basis to ensure the success of the revegetation efforts.

References

Hoskin-Ryan Consultants, Inc.

2010 95% Plans for the Construction of White Tanks FRS No.3 Outfall Channel, landscape Plans (Drawings

LS01-LS24), FeD Contract No. 2010-C012, October 10.

Hoskin-Ryan Consultants, Inc.

2010 White Tanks FRS No.3 Outfall Channel, Final Design, feD 2009C012 - Design Report, 95% Submittal,

November 10.
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Impacts to proposed waters of the US from new box culverts along White Tanks FRS #3 Outlet Channel

Culvert Location at Length of Width of Area (square Total Area (acres)
Road Crossings culvert along Wash (feet) feet)

flow line (feet)
Indian School 152 20
Thomas Road 48 20
Virginia 48 20
Encanto 48 20
Palm Lane 90 20
Total 400 20 8000 .20

Explanation:

As indicated in the 95% design report and plans, there are only 5 new culverts which will be constructed

within the approved preliminary Jurisdictional limits of the wash. The remaining culverts are existing

and will not create any new impacts to the wash. Disturbances to the Jackrabbit wash do not occur

until Minnezona Road, where the new channel crosses from the east side of Jackrabbit road via a pipe

under the road. Additionally there is an existing box culvert at Minnezona Road, so the impacts to the

• wash do not start until Indian School Road .

•
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STORlvfWATER MANAGEMENT
FACILITIES US Army Corps of Engineers

Los Angeles District

Regulatory Division/Arizona Branch
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Pursuant to Section 404 of the Clean Water Act (33 U.S.C. 1344) and/or Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. 401 et
seq) the U.S. Army Corps of Engineers published the "Reissuancc ofNationwide Permits" in the Federal Register (72 FR 11092) on March
12,2007. This Nationwide Permit is effective from March 19, 2007 to March 18,2012 unless modified, reissued or revoked before that
time. It is incumbent upon the permittee to remain infOlmed of changes to the nationwide permits.

43. Stormwater Management Facilities. Discharges of dredged or fill material into non-tidal waters of the United
States for the construction and maintenance of stormwater management facilities, including the excavation of
stonnwater ponds/facilities, detention basins, and retention basins; the installation and maintenance of water control
structures, outfall structures and emergency spillways; and the maintenance dredging of existing stormwater
management ponds/ facilities and detention and retention basins.

The discharge must not cause the loss of greater than Yz-acre of non-tidal waters of the United States, including
the loss of no more than 300 linear feet of stream bed, unless for intermittent-and ephemeral stream beds this 300

wetlands adjacent to tidal waters. This NWP does not authorize discharges of dredged or fill material for the
construction of new stormwater management facilities in perennial streams.

Notification: For the construction of new stormwater management facilities, or the expansion of existing
stormwater management facilities, the permittee must submit a pre-construction notification to the district engineer
prior to commencing the activity. (See general condition 27.) Maintenance activities do not require pre-construction
notification if they are limited to restoring the original design capacities ofthe stormwater management facility.
(Section 404)

401 Certification

303[d)-impaired waters (see Water Quality Definitions): For projects on a waterbody with an impaired reach, if the project
impacts the listed waterbody within 800 meters (or 'h mile) downstream of an impaired reach to within 1600 meters (or 1 mile)
upstream ofan impaired reach: Individual Certification required.

Tributaries to 303[d]-impaired waters: For projects on a tributary to a waterbody listed as impaired, if the tributary mouth is
on an impaired reach and the project impacts the tributary within 1600 meters (or 1 mile) of its mouth: Individual Certification
required.

Outstanding Arizona Waters (a.k.a. "unique Waters") (see Water Quality Definitions): For projects on a designated
Outstanding Arizona Water, if the project impacts the designated waterbody within 800 meters (or Yz mile) downstream of a
designated reach to within 1600 meters (or I mile) upstream of a designated reach: Individual Certification required.

Tributaries to Outstanding Arizona Waters: For projects on a tributary to a designated Outstanding Arizona Water, if the
tributary mouth is on a designated reach and the project impacts the tributary within 1600 meters (or I mile) of its mouth:
Individual Certification required.

Lake (see Water Quality Definitions): Individual Certification required.

Other waters: Individual certification required if activity causes the loss of greater than 300 lineal feet of any streambed or
greater than 0.1 acre aggregate loss; otherwise, conditionally certified (all applicable general 40 1 conditions below). Note:
Conditional certification only applies when none ofthe other 401 certification categories apply.

Tribal Waters: Hualapai Tribe - Individual Certification required
Navajo Nation - Individual Certification required
White Mountain Apache Tribe - Individual Certification required
All other reservations - Contact EPA Region IX

Enclosure 1 Uune 1, 2007 version) NWP43 - Slormwater Management Facilities Page 1 of 12
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State of Arizona 401 Water Quality Conditions

Except as noted, the following 401 General Conditions apply to all waters of the U.S. (WUS) and all applicable NWP:

I. Any discharge (including runoff or seepage) occurring as a result of activities certified for the subject project shall not
cause a violation of surface water quality standards for any WUS. Applicability of this condition is as defmed in AAC.
RI8-11-102.

2. This certification does not authorize the discharge of process water, material processing residues, wastewater or other
residual material to any WUS.

3. Activities herein certified shall be performed during periods of low flow (baseflow or less) in any watercourse or other
WUS, or no flow in the case of ephemeral and intermittent waterbodies.

4. If activities are likely to create an erosion or sedimentation problem, operations shall cease until the problem is resolved
or until reasonable control measures have been undertaken.

5. Erosion control, sediment control and/or bank protection measures shall be installed before construction and pre­
operation activities, and shall be maintained as necessary during construction and post-construction periods to minimize
channel or bank erosion, soil Joss and sedimentation. Control measures shall not be constructed ofuncemented or
unconfined soil, or other easily transportable (by flow) materials.

6. The applicant is responsible for ensuring construction material and/or fill including, but not limited to: rock, gabion fill
or other uncementcd channel-lining materials, placed within the Ordinary High Water Mark (OHWM) of any WUS,
shall not include materials that can cause or contribute to an exceedence ofArizona Water Quality Standards for Surface
Waters (18, A.A.C., 11, Article 1). Arty fill material washing must occur outside of the floodplain of any WUS prior to
placement and the rinseate from such washing shall be contained and settled or otherwise prevented from contributing
sediment or causing erosion to any WUS. Fill placed in locations subject to scour shall contain not more than ten
percent (10%) on a dry weight basis ofparticles finer than 0.25 mm diameter (passing a No. 60 sieve).

7. Any dredged material is to be placed and retained in areas outside tbe OHWM of any WUS. Runoff from materials
deposited outside the OHWM is to be settled, ftltered or otherwise treated to prevent escape of pollutants (including
sediment) to any WUS.

8. Except as otherwise allowed herein, upon completion of construction the applicant shall ensure no adverse change due
to the subject project has occurred in the stability (with respect to stream geometry, erosion and sedimentation) of any
WUS, including upstream and downstream from the project. If such change has occurred, the applicant shall take steps
to restore the pre-project stability of any impacted segments.

9. Except where the activities certified herein are intended to permanently alter any WUS, all disturbed areas between the
OHWM shall be restored to preconstruction conditions. Denuded areas shall be revegetated as soon as possible with
native and/or salvaged plants and seed. Vegetation should be maintained on unarmored banks and slopes to stabilize soil
and prevent erosion.

lO. Where needed to prevent erosion/sedimentation, flows unimpacted by the subject project shall be diverted around work
operations, and material and equipment storage areas. Permanent and temporary access roadways, staging areas and
material stockpiles shall be designed or located to aJlow stonn flows to pass Wlimpeded. Except as otherwise allowed
herein, when flow is present in any wash or other WUS within the project area, the applicant and any contractor will not
impede, restrict, or stop the flow by any means.

11. Permartent and temporary pipes and culverted crossings and pads shall be adequately sized to handle expected flow and
properly set with end section, splash pads, or headwalls that dissipate water energy to control erosion. Culverted and
unculverted crossings and pads shall be constructed so as to accommodate the overtopping of the fill by streamflow and
armored to prevent erosion ofthe fill.

12. Acceptable construction materials that will or may contact water in any WUS are: crushed stone, native fill (meeting the
requirements in 401 General Condition 6) concrete, steel, plastic, or aluminum artd other materials specificaJly approved
in writing by ADEQ.

13. Silt laden or turbid water resulting from project activity shall be settled, filtered or otherwise treated prior to discharge
to ensure no violation ofArizona Surface Water Quality Standards in any WUS.

14. When flow greater than described in 401 General Condition 3 above is present within the project area, all activities
certified herein shall cease and construction equipment and materials easily transported by flow will be moved outside
the flow area and the OHWM of any WUS. If such movement cannot be accomplished rapidly enough to prevent
pollution of a WUS, measures shall be taken to prevent transport of sediment or other pollutants out of the construction
area or into any WUS.

15. Work shall be conducted and monitored to ensure that pollution from the activities certified herein including, but not
limited to: earthwork, concrete mixing and placement, detention ponds, and equipment maintenance and washing does
not drain into any WUS.

16. If water is used for dust suppression, it shall not contain contaminants that could violate Arizona Surface Water Quality
Standards of any WUS.
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17. The applicant will erect any barriers, covers, shields and other protective devices as necessary to prevent any
construction materials, equipment or contaminants/pollutants from falling, being thrown or otherwise entering any
flowing WUS.

18. Upon completion of the activities certified herein, areas within the OHWM of all WUS at the project site shall be
promptly cleared of all false work, piling, construction residues, equipment, debris or other obstructions. Any debris
including, but not limited to: soil, silt, sand, rubbish, cement, bituminous material, oil or petroleum products, organic
materials, tires or batteries, derived from the activities certified herein shall not be stored at any site where it may be
washed into a WUS and shall be properly disposed of after completion of the work.

19. The applicant must designate area(s) for equipment staging and storage located where runoff from these activities
cannot enter any WUS. Any equipment maintenance, washing or fueling that cannot be done offsite will be done here.
Material specifically manufactured and sold as spill adsorbent/absorbent will be on hand to control small spills. All
equipment and workboats shall be inspected for leaks daily and prior to use. All leaks shall be repaired immediately. All
equipment and workboats will be steam cleaned prior to use in any WUS with flow.

20. The applicant shall have a spill containment plan onsite to ensure that pollutants are contained, removed and properly
disposed of. In addition, the applicant must designate areas, located where runoff from these activities cannot enter any
WUS, for chemical and petroleum storage, and solid waste containment. All materials stored onsite will be stored in
appropriate containers or packaging. Any pollutant produced by activities certified herein shall be properly disposed of
in accordance with applicable regulations. A spill response kit will be maintained in this (these) area(s) to mitigate a
potential spill. The kit will include material specifically manufactured and sold as spill adsorbent/absorbent including
booms. The applicant will ensure that whenever there is activity on the site, that there are personnel on site trained in the
proper response to spills and the use of spill response equipment.

21. If fully, partially or occasionally submerged structures are constructed of cast- in-place concrete instead of pre-cast
concrete planks or slabs, applicant will take steps; e.g., sheet piling or temporary dams (except for NWP 33 & IS, filled
cofferdams are not allowed), to prevent contact between water (instream and runoff) and the concrete until it cures and
until any curing agents have evaporated or otherwise cease to be available; Le., are no longer a pollutant threat. Where
possible, construction work will be during extreme low water conditions or at a time and season that ensures all work is
done in the dry.

22. For portions of the project utilizing potable water or groundwater for irrigation, direct runoff of irrigation water and
overflows from runoff detention and/or retention areas into washes shall be limited to the extent practicable and shall
not cause downstream erosion or flooding.

23. For portions of the project utilizing reclaimed wastewater for irrigation, direct runoff of irrigation water and overflow
from retention/detention structures or storage impoundments into WUS is prohibited without the proper permits
including, but not limited to, Arizona's Reclaimed Wastewater Permit and, ifwithin the wetted area of a 25-year flood
event (or within the floodplain in some cases), a AZPDES permit.

24. Fertilizer, herbicide and insecticide chemicals used for development of vegetated areas shall be selected based on
minimum environmental impacts and approved for the intended use. Application rates printed on the product labels shall
be strictly followed. Excess chemicals shall Dot be applied on recently treated areas and must either be stored, used
elsewhere or disposed of (in any case, in accordance with all applicable regulations).

Water Quality Definitions

303 [dl-listed Impaired Waters: These are waterbodies that as a result of the CWA 305[b] process are listed under CWA
303[d] as impaired; i.e., consistently not meeting water quality standards, and as a result merit special attention. The complete
current 303[d] list of Impaired Waters is available on ADEQ's website:
http://www.azdeg.gov/environ/water/assessment/assess.html
(40 I conditions herein are meant to apply to waterbodies on the current, not draft, list)

Long.: 1100 27' 14.4"

Long.: 1090 18' 18.0"
Long.: 1090 31' 40.8"
Long.: 1090 21' 28.8"

Long.: llio 24' 10.8"

Lat.: 34° 9' 14.4"
Lat.: 34° 6' 57.6"
Lat.: 34 0 21' 28.8"

Lat.: 31 0 25' 33.6"

Lat.: 35 0 I' 08.4"

Cochise CouQty
• Parker Canyon Lake

Coconino County
• Ashurst Lake

Lake: The following are lakes which require an individual 401 certification for activities undertaken via a NWP:

Apache County

• Becker Lake
• Camero Lake
• Lyman Lake

•
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• Bear Canyon Lake Lat.: 34° 24' 10.8" Long.: 111° 0' 10.8"
• Blue Ridge Reservoir Lat.: 34° 33' 14.4" Long.: 111° 11' 02.4"
• Boot Lake Lat.: 34° 58' 51.6" Long.: llIO 19' 58.8"

• • Chevelon Canyon Lake Lat.: 34° 30' 39.6" Long.: 110° 49' 26.4"
• Kinnikinick Lake Lat.: 34° 53' 52.8" Long.: 111° 18'21.6"
• Lake Mary, Lower Lat.: 35° 6' 21.6" Long.: 111° 34' 19.2"
• Lake Mary, Upper Lat.: 35° 4' 44.4" Long.: llIo 31' 55.2"
• LongLake Lat.: 34° 46' 44.4" Long.: III ° 12' 0.0"

• Long Lake Lat.: 35° 0' 0.0" Long.: 111 0 20' 60.0"

• Mormon Lake Lat.: 34° 56' 38.4" Long.: 111° 27' 10.8"
• Odell Lake Lat.: 34° 56' 02.4" Long.: 111° 37' 51.6"
• Soldier Annex Lake Lat.: 34° 47' 13.2" Long.: J 11 0 13' 48.0"
• Soldier Lake Lat.: 34° 47' 13.96" Long.: 111° 13'48.0"
• Steel Dam Lake Lat.: 35° 13' 37.2" Long.: 112° 24' 50.4"

• Stone Dam Lake Lat.: 35° 13' 37.2" Long.: 112° 24' 14.4"
• Stoneman Lake Lat.: 34° 46' 44.4" Long.: 111° 31' 04.8"
• Whitehorse Lake Lat.: 35° 7' 01.2" Long.: 112° 0' 46.8"
• Woods Canyon Lake Lat.: 34° 20' 06.0" Long.: 110° 56' 34.8"

Gila CQunty
• Roosevelt Lake Lat.: 33° 40' 44.4" Long.: 111° 9' 14.4"

La Paz County
• Alamo Lake Lat.: 34° 14' 45.6" Long.: 113° 34' 58.8"

Maricopa Couoty
• Apache Lake Lat.: 33° 35' 31.2" Long.: Illo 20' 31.2"
• Bartlett Lake Lat.: 33° 49' 01.2" Long.: III ° 37' 44.4"

• Canyon Lake Lat.: 33° 32' 38.2" Long.: IIl°26' 06.1"

• • Lake Pleasant Lat.: 33° 51' 14.4" Long.: 112° 16' 15.6"
• Painted Rock Borrow Pit Lat.: 33° 4' 58.8" Long.: 113° I' 19.2"
• Painted Rock Reservoir Lat.:33°4' 15.6" Long.: 113° 0' 28.8"
• Roosevelt Lake Lat.: 33° 40' 44.4" Long.: 111° 9' 14.4"
• Saguaro Lake Lat.: 33° 34' 01.2" Long.: 111° 32' 06.0"

Mojave County

• Alamo Lake Lat.: 34° 14' 45.6" Long.: 113° 34' 58.8"

Navajo County
• Rainbow Lake Lat.: 340 9' 03.6" Long.: 109° 59' 02.4"

• Spow Low Lake Lat.: 340 11' 24.0" Long.: 1090 59' 56.4"

Pima County

• Arivaca Lake Lat.: 31 ° 31' 51.6" Long.: 111° 15' 03.6"

Santa Cruz County
• Arivaca Lake Lat.: 31° 31' 51.6" Long.: 111° 15' 03.6"

• Patagonia Lake Lat.: 31 ° 29' 31.2" Long.: 1100 52' 01.2"

• Pena Blanca Lake Lat.: 31° 24' 10.8" Long.: lilo 5' 02.4"

Yavapai County

• Granite Basin Lake Lat.: 34° 37' 02.1" Long.: 1I2° 32' 56.5"
Horseshoe Reservoir Lat.: 33 0 58' 58.8" Long.: 111 0 42' 28.8"

• Horsethief Lake Lat.: 34° 9' 43.2" Long.: 112° 17' 56.4"

• Lake Pleasant Lat.: 33° 51' 14.4" Long.: 112° 16' 15.6"

• • Lynx Lake Lat.: 34° 31' 08.4" Long.: 1I2° 23' 06.0"

• Peck's Lake Lat.: 34° 47' 06.0" Long.: 112° 2' 31.2"
• Watson Lake Lat.: 34° 35' 16.8" Long.: 112° 25' 04.8"
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Other Waters: Any waters of the United States, occurring on non-tribal land, that does not fall within one of the other
definitions listed here.

Outstanding Arizona Waters: ADEQ is in the process of the triennial review of surface water quality standards (18 Arizona
Administrative Code I I, Art 1) and among other th.ings, tills entails an updating of the Unique Waters of the state. A definite
change is the name: instead of "Unique Waters", these bodies of water shall be referred to as "Outstanding Arizona Waters".
Current Water Quality Standards For Surface Waters are available on the Arizona Secretary of State website
(http://azsos.gov/public servicesfTitle 18/l8-ll.pdf).
The following are currently classified as Unique Waters (from RI8-11-112(E), Arizona Administrative Code):

Apache County
• The West Fork of the Little Colorado River, from its headwaters to Government Springs at Latitude 33 0 59' 33" 1

Longitude 1090 27' 54".
• Lee Valley Creek, from its headwaters to confluence with Lee Valley Reservoir.
• Hay Creek, from its headwaters to its confluence with the West Fork of the Black River.
• Stinky Creek, from the White Mountain Apache Indian Reservation boundary to its confluence with the West

Fork of the Black River.

Cochise County
• Cave Creek from the headwaters to the Coronado National Forest boundary.
• South Fork ofeave Creek from its headwaters to its confluence with Cave Creek.

Coconino County
• Oak Creek from its headwaters to confluence with the Verde River.
• West Fork of Oak Creek from its headwaters to confluence with Oak Creek.

Gila County
(Proposed) Fossil Creek, from its headwaters at the confluence of Sandrock and Calf Pen Canyons above Fossil
Springs to its confluence with the Verde River.

Graham County
• Bonita Creek, from the boundary of the San Carlos Indian Reservation to its confluence with the Gila River.

Aravaipa Creek, from its confluence with Stowe Gulch at Latitude 32° 52' 10" / Longitude 110 0 22' 03" to the
downstream boundary of Aravaipa Canyon Wilderness Area at Latitude 32° 54'23" / Longitude lIDO 33' 42".

Greenlee County
• Bear Wallow Creek, from its headwaters to the boundary of the San Carlos Indian Reservation.
• North Fork of Bear Wallow Creek, from its headwaters to confluence with Bear Wallow Creek.

South Fork of Bear Wallow Creek, from its headwatep.; to confluence with Bear Wallow Creek.
• Snake Creek, from its headwaters to its confluence with the Black River.
• KP Creek, from its headwaters to its confluence with the Blue River.

Mohave County
• Francis Creek, from its headwaters to its confluence with Burro Creek.

Pima County
• Cienega Creek, from confluence with Gardner Canyon and Spring Water Canyon to USGS gaging station at

Latitude 32° 02' 09" 1Longitude 110° 40' 36".
• Buehman Canyon Creek, from its headwaters to confluence with unnamed tributary at Latitude 32° 24' 31.5"1

Longitude 110° 32' 08".
• Aravaipa Creek, from its confluence with Stowe Gulch at Latitude 32° 52' 10" / Longitude 1100 22' 03" to the

downstream boundary of Aravaipa Canyon Wilderness Area at Latitude 320 54' 23" / Longitude 110° 33' 42".

Yavapai County
• Oak Creek from its headwaters to confluence with the Verde River.
• Peoples Canyon Creek from its headwaters to confluence with the Santa Maria River.
• Burro Creek, from its headwaters to confluence with Boulder Creek.
• Francis Creek, from its headwaters to its confluence with Burro Creek.

Tribal Waters: All waters of the United States occurring on tribal lands.
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Unique Waters: Now known as "Outstanding Arizona Waters"

Regional Conditions

Of the ten regional conditions effective within the Los Angeles District of the Corps of Engineers, three apply to projects
within Arizona (2, 3, and 4). The remaining conditions apply to specific geographic areas, resources or species in California.

The following regional conditions must be followed in order for any authorization by an NWP to be valid in the State of
Arizona:

2. For the State of Arizona and the Mojave and Sonoran (Colorado) desert regions of California in Los Angeles District (generally north and
east of the San Gabriel, San Bernardino, San Jacinto, and Santa Rosa mountain ranges, and south of Littlc Lakc, lnyo County), no
nationwide permit, except Nationwide Pennits I (Aids to Navigation), 2 (Structures in Artificial Canals), 3 (Maintenance), 4 (Fish and
Wildlife Harvesting, Enllancement, and Attraction Devices and Activities), 5 (Scientific Measurement Devices), 6 (Survey Activities), 9
(Structures in Fleeting and Anchorage Areas), 10 (Mooring Buoys), I I (Temporary Recreational Structures), 20 (Oil Spill Cleanup), 22
(Removal of Vessels), 27 (Stream and Wetland Restoration Activities), 30 (Moist Soil Management for Wildlife), 3I (Maintenance of
Existing Flood Control Projects), 32 (Completed Enforcement Actions), 35 (Maintenance Dredging of Existing Basins), 37 (Emergency
Watershed Protection and Rehabilitation), and 38 (Cleanup of Hazardous and Toxic Waste), or other nationwide or regional general permits
that specifically authorize maintenance of previously authorized structures or fill, can be used to authorize the discharge of dredged or fill
material into ajurisdictional special aquatic site as defined at 40 CFR Part 230.40·45 (sanctuaries and refuges, wetlands, mudflats, vegetated
shallows, coral reefs, and riffle-and-pool complexes).

3. For all projects proposed for authorization by nationwide or regional general pennits where prior notification to the District Engineer is
required, applicants must provide color photographs or color photocopies of the project area taken from representative points docwnented on
a site map. Pre-project photographs and the site map would be provided with the permit application. Photographs should represent conditions
typical or indicative of the resources before impacts.

4. Notification pursuant to general condition 13 shall be required for projects in all special aquatic sites as defined at 40 CFR Part 230.40-45
(sanctuaries and refuges, wetlands, mudflats, vegetated shallows, coral reefs, and riffle-and-pool complexes), and in all perennial
watercourses or waterbodies in the State of Arizona and the Mojave and Sonoran (Colorado) desert regions of California in Los Angeles
District (generally north and east of the San Gabriel, San Bernaidino, San Jacinto, and Santa Rosa mountain ranges, and south ofLittle Lake,
lnyo County), excluding the Colorado River from Davis Dam downstream to the north end of Topock and downstream of Imperial Dam.

General Conditions

Note: To qualify for NWP authorization, the prospective permittee musl comply with the following general conditions, as appropriate, in
addition to any regional or case-specific conditions imposed by the division engineer or district engineer. Prospective peJIDittees should
conlnct the appropriate Corps district office to detennine if regional conditions have been imposed on an NWP. Prospective permittees
should also contact the appropriate Corps district office to detennine the status of Clean Water Act Section 401 water quality certification
and! or Coastal Zone Management Act consistency for an NWP.

1. Navigation
(n) No activity may cause more than a minimal adverse effect on navigation.
(b) Any safety ligbts and signals prescribed by the U.S. Coast Guard, through regulations or otherwise, must be installed and maintained at
the permittee's expense on authorized facilities in navigable waters of the United States.
(c) The pennittee understands and agrees that, if future operations by the United States require the removal, relocation, or other alteration, of
the structure or work herein authorized, or if, in the opinion of the Secretary of the Anny or his authorized representative, said structure or
work shall cause unreasonable obstruction to the free navigation of the navigable waters, the permittee will be required, upon due notice
from the Corps of Engineers, to remove, relocate, or alter the structural work or obstructions caused thereby, without expense to the United
States. No claim shall be made against the United States on account of any such removal or alteration.
2. Aquatic Life Movements
No activity may substantiaJly disrupt the necessary life cycle movements of those species of aquatic life indigenous \0 the waterbody,
including those species that normally migrate through the area, unless the activity's primary purpose is to impound water. Culverts placed in
streams must be installed to maintain low flow conditions.
3. Spawning Areas
Activities in spawning areas during spawning seasons must be avoided to the maximum extent practicable. Activities that result in the
physical destruction (e.g., through excavation, fill, or downstream smothering by substantial turbidity) of an important spawning area are not
authorized.
4. Migratory Bird Breeding Areas
Activities in waters of the United States that serve as breeding areas for migratory birds must be avoided to the maximum extent practicable.
5. Shellfish Beds
No activity may occur in areas of concentrated shellfish populations, unless the activity is directly related to a shelliish harvesting activity
authorized by NWPs 4 and 48.
6. Suitable Material
No activity may use unsuitable material (e.g., trash, debris, car bodies, asphalt, etc.). Material used for construction or discharged must be
free from toxic pollutants in toxic amounts (sec Section 307 of the Clean Water Act).
7. Water Supply Intakes.
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No activity may occur in the proximity of a public water supply intake, except where the activity is for the repair or improvement of public
water supply intake structures or adjacent bank stabilization.
8. Adverse Effects From Impoundments.
If the activity creates an impoundment of water, adverse effects to the aquatic system due to accelerating the passage of water, and/or
restricting its flow must be minimized to the maximum extent practicable.
9. Management of Water Flows
To the maximum extent practicable, the pre-construction course, condition, capacity, and location of open waters must be maintained for
each activity, including stream channelization and storm water management activities, except as provided below. The activity must be
constructed to withstand expected high flows. The activity must not restrict or impede the passage of normal or high flows, unless the
primary pUT]lose of the activity is to impound water or manage high flows. The activity may alter the pre-construction course, condition,
capacity, and location of open waters if it benefits the aquatic environment (e.g., stream restoration or relocation activities).
10. Fills Within IOO-Year Floodplains.
The activity must comply with applicable FEMA-approved state or local floodplain management requirements.
II. EqUipment
Heavy equipment working in wetlands or mudflats must be placed on mats, or other measures must be taken to minimize soil disturbance.
12. Soil Erosion and Sediment Controls
Appropriate soil erosion and sediment controls must be used and maintained in effective operating condition during construction, and all
exposed soil and other fills, as well as any work below the ordinary high water mark or higb tide line, must be permanently stabilized at the
earliest practicable date. Permittees arc encouraged to perform work within waters of the United States during periods of Jow-flow or no­
now.
13. Removal of Temporary Fills
Temporary fills must be removed in their entirety and the affected areas returned to pre-construction elevations. The affected areas must be
revegetated. as appropriate.
14. Proper Maintenance
Any authorized structure or fill shall be properly maintained, including maintenance to ensure public safety.
15. Wild and Scenic Rivers
No activity may occur in a component of the National Wild and Scenic River System, or in a river officially designated by Congress as a
"study river" for possible inclusion in the system while the river is in an official study status, unless the appropriate Federal agency with
direct management responsibility for such river, has determined in writing that the proposed activity will not adversely affect the Wild and
Scenic River designation or study status. Information on Wild and Scenic Rivers may be obtained from the appropriate Federal land
management agency in the area (e.g., National Park Service, U.S. Forest Service, Bureau of Land Management, U.S. Fisb and Wildlife
Service).
16. Tribal Rights
No activity or its operalion may impair reserved tribal rights, including, but not limited to, reserved water rights and treaty fishing and
hunting rights.
17. Endangered Species
(a) No activity is authorized under any NWP which is likely to jeopardize the continued existence of a threatened or endangered species or a
species proposed for such designation, as identified under the Federal Endangered Species Act (ESA), or which will destroy or adversely
modify the critical habitat of such species. No activity is authorized under any NWP which' 'may affect" a listed species or critical habitat,
unless Section 7 consultation addressing the effects of the proposed activity has been completed.
(b) Federal agencies should follow their own procedures for complying with the requirements of the ESA. Federal permittees must provide
the district engineer with the appropriate documentation to demonstrate compliance with those requirements.
(c) Non-federal permittees shall notify the district engineer if any listed species or designated critical habitat might be affected or is in the
vicinity of the project, or if the project is located in designated critical habitat, and shall not begin work on the activity until notified by the
district engineer that the requirements of the ESA bave been satisfied and that the activity is authorized. For activities that might affect
Federally-listed endangered or threatened species or designated critical habitat, the prc-construction notification mu&"t include the name(s) of
the endangered or threatened species that may be affected by the proposed work or that utilize the designated critical habitat that may be
affected by the proposed work. The district engineer will determine whether tbe proposed activity "may affect" or wiII have "no effect" to
listed species and designated critical babitat and will notify the non-Federal applicant of the Corps' determination within 45 days of receipt
of a complete pre-construction notification. In cases where the non-Federal applicant has identified listed species or critical babitat that might
be affected or is in the vicinity of the project, and has so notified the Corps, the applicant shall not begin work until the Corps has provided
notification the proposed activities will have "no effect" on listed species or critical habitat, or until Section 7 consultation has been

completed.
(d) As a result of formal or informal consultation with the FWS or NMFS the district engineer may add species-specific regional endangered
species conditions to the NWPs.
(e) Authorization of an activity by a NWP does not authorize the "take" ofa threatened or endangered species as defmed under the ESA. In
the absence of separate authorization (e.g., an ESA Section 10 Permit, a Biological Opinion with' 'incidental lake" provisions, etc.) from the
U.S. FWS or the NMFS, both lethal and non-lethal "takes" of protected species arc in violation of the ESA. Information on the location of
threatened and endangered species and their critical habitat can be obtained directly from the offices of the U.S. FWS and NMFS or their
world wide Web pages at http://www.fws.gov/ and http://www.noaagov/fisheries.html respectively.
18. Historic Properties
(a) In cases where the district engineer determines that the activity may affect properties listed, or eligible for listing, in the National Register
of Historic Places, the activity is not authorized, until the requirements of Section 106 of the National Historic Preservation Act (NHPA)
have been satisfied.
(b) Federal permittees should follow their own procedures for complying with the requirements of SectioD 106 of the National Historic
Preservation Act. Federal pennittees must provide the district engineer with the appropriate documentation to demonstrate compliance with
those requirements.
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(c) Non-federal permittees must submit a pre-construction notification to the district engineer if the authorized activity may have the
potential to cause effects to any historic properties listed, determined to be eligible for listing on, or potentially eligible for listing on the
National Register of Historic Places, including previously unidentified properties. For such activities, the pre-construction notification must
state which bistoric properties may be affected by the proposed work or include a vicinity map indicating the location of the historic
properties or the potential for the presence of historic properties. Assistance regarding information on the location of or potential for the
presence of historic resources can be sought from the State Historic Preservation Officer or Tribal Historic Preservation Officcr, as
appropriate, and the National Register of Ristoric Places (see 33 CFR 330.4(g». The district engineer shall make a reasonable and good faith
effort to carry out appropriate identification efforts, which may include background research, consultation, oral history interviews, sample
field investigation, and field survey. Based on the information submitted and these efforts, the district engineer shall determine whether the
proposed activity has the potential to cause an effect on the historic properties. Where the non-Federal applicant has identified historic
properties which the activity may have the potential to cause effects and so notified the Corps, the non-Federal applicant shall not begin the
activity until notified by the district engineer either that the activity has no potential to cause effects or that consultation under Section 106 of
tlle NHPA has been completed.
(d) The district engineer will notify the prospective permittee within 45 days of receipt of a complete pre-construction notification whether
NHPA Section 106 consultation is required. Section 106 consultation is not required when the Corps determines that the activity does nol
have the potential to cause effects on historic properties (see 36 CFR 800.3(a». IfNHPA section 106 consultation is required and will occur,
the district engineer will notify the non-Federal applicant that he or she cannot begin work until Section 106 consultation is completed.
(e) Prospective permittees should be aware that section I 10k of the NHPA (16 U.S.C. 470h-2(k» prevents the Corps from granting a permit
or other assistance to an applicant who, with intent to avoid the requirements of Section I 06 of the NHPA, has intentionally significantly
adversely affecled a historic property to which the permit would relate, or having legal power to prevent it, allowed such significant adverse
effect to occur, unless the Corps, after consultation with the Advisory Council on Historic Preservation (ACHP), determines that
circumstances justify granting such assistance despite the adverse effect created or permitted by the applicant. If circumstances justify
granting the assistance, the Corps is required to notify the ACHP and provide documentation specifying the circumstances, explaining the
degree of damage to the integrity of any historic properties affected, and proposed mitigation. This documentation must include any views
obtained from the applicant, SHPOrrHPO, appropriate Indian tribes if the undertaking occurs on or affects historic properties on tribal lands
or affects properties of interest to those tribes, and other parties known to have a legitimate interest in the impacts to the permitted activity on
historic properties.
19. Designated Critical Resource Waters
Critical resource waters include, NOAA-designated marine sanctuaries, National Estuarine Research Reserves, state natural heritage sites,
and outstanding national resource waters or other waters officially designated by a state as having particular environmental or ecological
significance and identified by the district engineer after notice and opportunity for public comment. The district engineer may also designale
additional critical resource wllter.> after notice and opportunity for comment.
(a) Discharges of dredged or fill material into waters of the United States are not authorized by NWPs 7, 12, 14, 16, 17,21,29,31,35,39,
40, 42,43, 44, 49, and 50 for any activity within, or directly affecting, critical resource waters, including wetlands adjacent to sueh waters.
(b) ForNWPs 3,8, 10, 13, 15, 18, 19,22,23,25,27,28,30,33,34,36,37, and 38, notification is required in accordance with general
condition 27, for any activity proposed in the designated critical resource waters including wetlands adjacent to those waters. The district
engineer may authorize activities under these NWPs only after it is determined that the impacts to the critical resource waters will be no
more than minimal.
20. Mitigation
The district engineer will consider the following factors when determining appropriate and practicable mitigation nccessary to ensure that
adverse effects on the aquatiC environment are minimal: .
(a) The activity must be designed and constructed to avoid and minimize adverse effects, both temporary and permanent, to waters of the
United States to the maximum extent practicable at the project site (i.e., on site).
(b) Mitigation in all its forms (avoiding, minimizing, rectifying, reducing, or compensating) will be reqUired to the extent necessary to ensure
that the adverse effects to the aquatic environment are minimal.
(c) Compensatory mitigation at a minimum one-for-one ratio will be required for aU weLland losses that exceed 1110 acre and require pre­
construction notification, unless the district engineer determines in writing that some other form of mitigation would be more
environmentally appropriate and provides a project-specific waiver of this requirement. For wetland losses of 1/10 acr~ or less that require
pre-construction notification, the district engineer may determine on a case-by-case basis that compensatory mitigation is required to ensure
that the activity results in minimal adverse effects on the aquatic environment. Since the likelihood of success is greater and the impacts to
potentially valuable uplands are reduced, wetland restoration should be the first compensatory mitigation option considered.
(d) For losses of streams or other open waters that require pre-construction notification, the district engineer may require compensatory
mitigation, such as stream restoration, to ensure that the activity results in minimal adverse effects on the aquatic environment.
(e) Compensatory mitigation will not be used to increase the acreage losses allowed by the acreage limits of the NWPs. For example, if an
NWP has an acreage limit ofY:. acre, it cannot be used to authorize any project resulting in the loss of greater than Y:. acre of waters of the
United States, even if compensatory mitigation is provided that replaces or restores some of the lost waters. However, compensatory
mitigation can and should be used, as necessary, to ensure that a project already meeting the established acreage limits also satisfies the
minimal impact requirement associated with the NWPs.
(t) Compensatory mitigation plans for projects in or near streams or other open waters wiU normally include a requirement for the
establishment, maintenance, and legal protection (e.g., conservation casements) ofripnrian areas next to open waters. In some cases, riparian
areas may be the only compensatory mitigation required. Riparian areas should consist of native species. The width of the required riparian
area will address documented water quality or aquatic habitat loss concerns. Normally, the riparian area will be 25 to 50 feet wide on each
side of the stream, but the district engineer may require slightly wider ripnrian areas to address documented water quality or habitat loss
concerns. Where both wetlands and open waters exist on the project site, the district engineer will determine the appropriate compensatory
mitigation (e.g., riparian areas and/or wetlands compensation) based on what is best for the aquatic environment on a watershed basis. In
cases where riparian areas are determined to be the most appropriate form of compensatory mitigation, the district engineer may waive or
reduce the requirement to provide wetland compensatory mitigation for wetland losses.
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(g) Permittees may propose the use of mitigation banks, in-lieu fee arrangements or separate activity-specific compensatory mitigation. In all
cases, the mitigation provisions will specify the party responsible for accomplishing and/or complying with the mitigation plan.
(h) Where certain functions and services of waters of the United States are pennanently adversely affected, such as the conversion of a
forested or scrub-shrub wetland to a herbaceous wetland in a permanently maintained utility line right-of-way, mitigation may be required to
reduce the adverse effects of the project to the minimal levcl.
21.Water Quality
Where States and authorized Tribes, or EPA where applicable, have not previously certified compliance of an NWP with CWA Section 40 I,
individual 401 Water Quality Ccrtification must be obtained or waived (see 33 CFR 330.4(c». The district engineer or State or Tribe may
require additional water quality management measures to ensure that the authorized activity does not result in more than minimal
degradation of water quality.
22. Coastal Zone Management
In coastal states where an NWP has not previously rcceived a state coastal zone management consistency concurrence, an individual state
coastal zone management consistency concurrence must be obtained, ur a presumption of concurrence must occur (see 33 CFR 330.4(d».
The district engineer or a State may require additional measures to ensure that the authorized activity is consistent with state coastal zone
management requirements.
23. Regional and Case-By-Case Conditions
The activity must comply with any regional conditions that may have been added by the Division Engineer (see 33 CFR 330.4(e» and wilh
any case specific conditions added by the Corps or by the state, Indian Tribe, or U.S. EPA in its section 401 Water Quality Certification, or
by the state in its Coastal Zone Management Act consistency determination.
24. Use ofMultipJe Nationwide Permits
The use of more than one NWP for a single and complete project is prohibited, except when the acrcage loss of waters of the United States
authorized by the NWPs does not exceed the acreage limit of the NWP with the highest specified acreage limit. For example, if a road
crossing over tidal waters is constructed under NWP 14. with associated bank stabilization authorized by NWP 13, the maximum acreage
loss of waters of the United States for the total project cannot exceed l/3-acre.
25. Transfer of Nationwide Permit Verifications
If the permittee sells the property associated with a nationwide permit verification, the permittee may transfer the nationwide permit
verification to the new owner by submitting a letter to the appropriate Corps district office to validate the transfer. A copy of the nationwide
pennit verification must be attached to the letter, and the letter must contain the following statement and signature:
"When the structures or work authorized by this nationwide permit are still in existence at the time the property is transferred, the terms and
conditions of this nationwide permi~ including any special conditions, will continue to be binding on the new owner(s) of the; property. To
validate the transfer of this nationwide permit and the associated liabilities associated with compliance with its terms and conditions, have
the transferee sign and date below."

(Transferee)

(Date)

26. Compliance Certification
Each permittee who received an NWP verification from the Corps must submit a signed certification regarding the completed work and any
required mitigation. The certification form must be forwarded by the Corps with the NWP verification letter and will include:
(a) A statement that the authorized work was done in accordance with the NWP authorization, including any general or specific conditions;
(b) A statement that any required mitigation was completed in accordance with the permit conditions; and
(c) The signature of the permittee certifying the completion of the work and mitigation.
27. Pre-Construction Notification
(a) Timing. Where required by the terms of the NWP, the prospective permittec must notify the district engineer by submitting a pre­
construction notification (PCN) as early as possible. Tbe district engineer must determine lfthe PCN is complete within 30 calendar days of
the date of receipt and, as a general rule, will request additional information necessary to make the PCN complete only once. However, if the
prospective permittee docs not provide all of the requestcd information, then the district engineer will notify the prospective permittee that
the PCN is still incomplete and thc PCN review process will not commence until all of the requested information has been received by the
district engineer. The prospective permittcc shall not bcgin the activity until either:
(l) He or she is notified in writing by the district engineer that the activity may proceed under the NWP with any special conditions imposed
by the district or division engineer; or
(2) Forty-five calendar days have passed from the district engineer's receipt of the complete PCN and the prospective permittee has not
received written notice from the district or division engineer. However, if the permittee was required to notify the Corps pursuant to general
condition 17 that listed species or critical habitat might be affected or in the vicinity of the projec~ or to notify the Corps pursuant to general
condition 18 that the activity may have the potential to cause effects to historic properties, the permittee cannot begin the activity until
receiving written notification from the Corps that is "no effect" on listed species or "no potential to cause cffects" on historic properties, or
that any consultation required under Section 7 of the Endangered Species Act (see 33 CFR 330.4(f)) and/or Section 106 of the National
Historic Preservation (see 33 CFR 330.4(g» is completed. Also, work cannot begin under NWPs 21, 49, or 50 until the permittee has
received written approval from the Corps. If the proposed activity requires a written waiver to exceed specified limits of an NWP, the
permittee cannot begin the activity until the district engineer issues the waiver. If the district or division engineer notifies the permittee in
writing that an individual permit is required within 45 calendar days of receipt ofa complete PCN, the permittee cannot begin the activity
until an individual permit has been obtained. Subsequently, the permittee's right to proceed under the NWP may be modified, suspended, or
revoked only in accordance with the procedure set forth in 33 CFR 330.5(d)(2).
(b) Contents ofPre-Cons/ruction Notifica/ion: The PCN must be in writing and include the following information:
(I) Name, address and telephone nwnbers of the prospective permittee;
(2) Location of the proposed project;
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(3) A description of the proposed project; the project's purpose; direct and indirect adverse environmental effects the project would cause;
any other NWP(s), regional general perrnit(s), or individual permit(s) used or intended to be used to authorize any part of the proposed
project or any related activity. The description should bc sufficiently detailed to allow the district engineer to determine that the adverse
effects of the project will be minimal and to determine the need for compensatory mitigation. Sketches should be provided when necessary to
show that the activity complies with the terms of the NWP. (Skctches usually clarify the project and when provided result in a quicker
decision.);
(4) The PCN must include a delineation of special aquatic sites and other waters of the United States on the project site. Wetland delineations
must be prepared in accordance with the current method required by the Corps. The pelTllittee may ask the Corps to delineate the special
aquatic sites and other waters of the United States, but there may be a delay if the Corps does the delineation, especially if the project site is
large or contains many waters of the United States. Furthermore, the 45 day period will not start until the delineation has been submitted to
or completed by the Corps, where appropriate;
(5) Ifthc proposed activity will result in the loss of greater than 1/10 acre of wetlands and a PCN is required, the prospective permittee must
submit a statement describing how the mitigation requirement will be satisfied. As an alternative, the prospective permittee may submit a
conceptual or detailed mitigation plan.
(6) If any listed species or designated critical habitat might be affected or is in the vicinity of the project, or if the project is located in
designated critical habitat, for non-Federal applicants the PCN must include the narne(s) of those endangered or threatened species that might
he affected by the proposed work or utilize the designated critical habitat that may be affected by the proposed work. Federal applicants must
provide documentation demonstrating compliance with the Endangered Species Act; and
(7) For an activity that may affect a historic property listed on, determined to be eligible for listing on, or potentially eligible for listing on,
the National Register of Historic Places, for non-Federal applicants the peN must state which historic property may be affected by the
proposed work or include a vicinity map indicating the location of the historic property. Federal applicants must provide documentation
demonstrating compliance with Section 106 of the National Historic Preservation Act.
(c) Form ofPre-Construction Notification: The standard individual permit application form (Form ENG 4345) may be used, but the
completed application form must clearly indicate that it is a PCN and must include all of the information required in paragraphs (b)(l)
through (7) of this general condition. A letter containing the required information may also be used.
(d) Agency Coordination: (1) The district engineer will consider any comments from FetJeral and state agencies concerning the proposed
activity's compliance with the terms and conditions of the NWPs and the need for mitigation to reduce the project's adverse environmental
effects to a minimal level.
(2) For all NWP 48 activities requiring pre-construction notification and for other NWP activities requiring pre-construction notification to
the district engineer that result in the loss of greater than Y2-acre of waters of the United States, the' district engineer will immediately provide
(e.g., via facsimile transmission, overnight mail, or other expeditious manner) a copy of the PCN to the appropriate Federal or state offices
(U.S. FWS, state natural resource or watcr quality agency, EPA, State Historic Prcscrvation Officer (SHPO) or Tribal Historic Preservation
Office (TIiPO), and, if appropriate, the NMFS). With the exception ofNWP 37, these agencies will then have 10 calendar days from the datc
the material is transmitted to telephone or fax the district engineer notice that they intend to provide substantive, site-specific comments. If
so contacted by an agency, the district engineer will wait an additional 15 calendar days before making a decision on the pre-construction
notification. The district engineer will fully consider agency comments received within the specified time frame, but will provide no
response to the resource agency, except as provided below. The district engineer will indicate in the administrative record associated with
each pre-construction notification that the resource agencies' concerns were considered. For NWP 37, the emergency watershed protection
and rehabilitation activity may proceed immediately in cases where there is an unacceptable hazard to life or a significant loss of property or
economic hardship will occur. The district engineer will consider any comments received to decide whether the NWP 37 authorization
should be modified, s~spended, or revoked in accordance with the procedures at 33 CFR 330.5.
(3) In cases of where the prospective permittee is not a Federal agency, the district engineer will provide a response to NMFS within 30
calendar days of receipt of any Essential Fish Habitat'conservation recommendations, as required by Section 305(b)(4)(B) of the Magnuson­
Stevens Fishery Conservation and Management Act.
(4) Applicants are encouraged to provide the Corps multiple copies of pre-construction notifications to expedite agency coordination.
(5) For NWP 48 activities that require reporting, the district engineer will provide a copy of each report within 10 calendar days of receipt to
the appropriate regional office ofllie NMFS.
(e) District Engineer's Decision: In reviewing the PCN for the proposed activity, the district engineer will determine whether the activity
authorized by the NWP will result in more than minimal individual or cumulative adverse environmental effects or may be contrary to the
public interest. If the proposcd activity requires a PCN and will res~lt in a loss of greater than 1/10 acre of wetlands, the prospective
permittee should submit a mitigation proposal with the PCN. Applicants may also propose compensatory mitigation for projects with smaller
impacts. The district engineer will consider any proposed compensatory mitigation the applicant hilS included in the proposal in detennining
whether the net adverse environmental effects to the aquatic environment of the proposed work arc minimal. The compensatory mitigation
proposal may be either conceptual or detailed. If the district engineer determines thai the activity complies with the terms and conditions of
the NWP and that the adverse effects on the aquatic environment are minimal, after considering mitigation, the district engineer will notify
the permittee and include any conditions the district engineer deems necessary. The district engineer must approve any compensatory
mitigation proposal before the permittee commences work. If the prospectivc permittee elects to submit a compensatory mitigatiOn plan with
the PCN, the district engineer will expeditiously review the proposed compensatory mitigation plan. The district engineer must review the
plan within 45 calendar days of receiving a complcte PCN and determine whether the proposed mitigation would ensure no more than
minimal adverse effects on the aquatic environment. If the net adverse effects of the project on the aquatic environment (after consideration
of the compensatory mitigation proposal) are determined by the district engineer to be minimal, the district engineer will provide a timely
written response to the applicant. The response will state that the project can proceed under the terms and conditions of the NWP.
If the district engineer determines that the adverse effects of the proposed work are more than minimal, then the district engineer will notify
the applicant either:
(I) That the project does not qualify for authorization under the NWP and instruct the applicant on the procedures to seek authorization
under an individual permit; (2) that the project is authorized under the NWP subject to the applicant's submission of a mitigation plan that
would reduce the adverse effects on the aquatic environment to the minimal level; or (3) that the project is authorized under the NWP with
specific modificatioDS or conditions. Where the district engineer determines that mitigation is required to eDSure no more than minimal
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adverse effects occur to the aquatic environment, the activity will be authorized within the 45-day PCN period. The authorization will
include the necessary conceptual or specific mitigation or a requirement that the applicant submit a mitigation plan that would reduce the
adverse effects on the aquatic environment to the minimal level. When mitigation is required, no work in waters oflhe United States may
occur until the district engineer has approved a specific mitigation plan.
2B. Single and Complete Project
The activity must be a single and complete project. The same NWP cannot be used more than once for the same single and complete project.

Further Information

J. District Engineers have authority to determine if an activity complies with the terms and conditions of an NWP.
2. NWPs do not obviate the need to obtain other federal, state, or local permits, approvals, or authorizations required by law.
3. NWPs do not grant any property rights or exclusive privileges.
4. NWPs do not authorize any injury to the property or rights of others.
5. NWPs do not authorize interference with any existing or proposed Federal project.

Definitions

Best management practices (BMPs): Policies, practices, procedures, or structures implemented to mitigate the adverse environmental
effects on surface water quality resulting from development. BMPs are categorized as structural or non-structural.

Compensatory mitigation: The restoration, establishment (creation), enhancement, or preservation of aquatic resources for the purpose of
compensating for unavoidable adverse impacts which remain after all appropriate and prdcticable avoidance and minimization has been
achieved.

Currently serviceable: Useable as is or with some maintenance, but not so degraded as to essentially require reconstruction.
Discharge: The term "discharge" means any discharge of dredged or fill material.
Enhancement: The manipulation of the pbysical, chemical, or biological characteristics of an aquatic resource to heighten, intensify, or

improve a specific aquatic resource function(s). Enhancement results in the gain of selected aquatic resource function(s), but may also lead
to a decline in other aquatic resource fwlction(s). Enhancement docs not result in a gain in aquatic resource area.

Ephemeral stream: An ephemeral stream has flowing water only during, and for a shon duration after, precipitation events in a typical
year. Ephemeral stream beds are located above the water table year-round. Groundwater is not a source of water for the stream. Runoff from
rainfall is the primary source of water for stream flow.

Establishment (creation): The manipulation of the physical, chemical, or biological characteristics present to develop an aquatic resource
that did not previously exist at an upland site. Establishment results in a gain in aquatic resource area.

Historic Property: Any prehistoric or historic district, site (including archaeological site), building, structure, or other object included in,
or eligible for inclusion in, the National Register of Historic Places maintained by the Secretary of the Interior. This term includes anifacts,
records, and remains that are related to and located within such properties. The term includes properties of traditional religious and cultural
importance to an Indian lJibe or Native Hawaiian organization and that meet the National Register criteria (36 CFR part 60).

Independent utility: A test to determine what constitutes a single and complete project in the Corps regulatory program. A project is
considered to have independent utility if it would be constructed absent the construction of other projects in the project area- Portions of a
multi-phase project that depend upon other phases of the project do not have independent utility. Phases of a project that would be
constructed even if the other phases were not built can be considered as separate single and complete projects with independent utility.

Intermittent stream: An intermittent stream has flOWing water during certain times of the year, when groundwater provides water for
stream flow. During dry periods, intermittent streams may not have flowing water. Runoff from rainfall is a supplemental source of water
for stream flow.

Loss of waters of the United States: Waters of the United States that are permanently adversely affected by filling, flooding, excavation,
or drainage because of the regulated activity. Permanent adverse effects include permanent discharges of dredged or fill material that change
an aquatic area to dry land, increase the bottom elevation of a waterbody, or change the use of a waterbody. The acreage of loss of waters of
the United States is a threshold measurement of the impact to jurisdictional waters for determining whether a project may qualify for an
NWP; it is not a net threshold that is calculated after considering compensatory mitigation that may be used to offset losses of aquatic
functions and services. The loss of stream bed includes the linear feet of stream bed that is filled or excavated. Waters of the United States
temporarily filled, flooded, excavated, or drained, but restored to pre-construction contours and elevations after construction, are not
included in the measurement of loss of waters of the United States. Impacts resulting from activities eligible for exemptions under Section
404(f) of the Clean Water Act are not considered when calculating the loss of waters of the United States.

Non-tidal wetland: A non-tidal wetland is a wetland that is not subject to the ebb and flow of tidal waters. The definition of a wetland
can be found at 33 CFR 328.3(b). Non-tidal wetlands contiguous to tidal waters are located landward of the high tide line (Le., spring high
tide line).

Open water: For purposes of the NWPs, an open water is any area that in a year with normal patterns of precipitation has water flowing
or standing above ground to the extent that an ordinary bigh w~ter mark can be determined. Aquatic vegetation within the area of standing or
flowing water is either non-emergent, sparse, or absent. Vegetated shallows are considered to be open waters. Examples of "open waters"
include rivers, streams, lakes, and ponds.

Ordinary High Water Marje An ordinary high water mark is a line on the shore established by the fluctuations of water and indicated
by physical characteristics, or by other appropriate means that consider the characteristics of the surrounding areas (see 33 CFR 328.3(e).

Perennial stream: A perennial stream has flowing water year-round during a typical year. The water table is located above the stream bed
for most of the year. Groundwater is the primary source of water for stream flow. Runofffrom rainfall is a supplemental source of water for
stream flow.

Practicable: Available and capable of being done after taking into consideration cost, existing technology, and logistics in light of

overall project purposes.
Pre-construction notification: A request submitted by the project proponent to the Corps for confirmation that a particular activity is

authorized by nationwide permit. The request may be a permit application, letter, or similar document that includes information about the
proposed work and its anticipated environmental effects. Pre-construction notification may be required by the terms and conditions of a
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nationwide permit, or by regional conditions. A pre-construction notification may be voluntarily submined in cases where pre-construction
notification is not required and the project proponent wants confirmation that the activity is authorized by nationwide permit.

Preservation: The removal of a threat to, or preventing the decline of, aquatic resources by an action in or near those aquatic resources.
This term includes activities commonly associated with the protection and maintenance of aquatic resources through the implementation of
appropriate legal and physical mechanisms. Preservation does not result in a gain of aquatic resource area or functions .

Re-establishment· The manipulation of the physical, chemical, or biological characteristics of a site with the goal of returning
natura1lhistoric functions to a former aquatic resource. Re-esrablishment results in rebuilding a former aquatic resource and results in a gain
in aquatic resource area.

Rehabilitation: The manipulation of the physical, chemical, or biological characteristics of a site with the goal of repairing
natural/historic functions to a degraded aquatic resource. Rehabilitation results in a gain in aquatic resource function, but does not result in a
gain in aquatic resource area.

Restoration: The manipulation of thc physical, chemical, or biological characteristics of a site with the goal of returning natural/historic
functions to a former or degraded aquatic resource. For the purpose of tracking net gains in aquatic resource area, restoration is divided into
two categories: Re-establishment and rehabilitatiun.

Rime and pool complex: Riffle and pool complexes are special aquatic sites under the 404(b)(I) Guidelines. Riffle and pool complexes
sometimes characterize steep gradient sections of streams. Such stream sections are recognizable hy their hydraulic characteristics. The
rapid movement of water over a course substrate in riffles results in a rough flow, a turbulent surface, and high dissolved o>.:ygen levels in
the water. Pools are deeper areas associated with riffles. A slower stream velocity, a strcaming flow, a smooth surface, and a finer substrate
characterize pools.

Riparian areas: Riparian areas are lands adjacent to streanls, lakes, and estuarine-marine shorelines. Riparian areas are transitional
between terrestrial and aquatic ecosystems, through which surface and subsurface hydrology connects waterhodies with their adjacent
uplands. Riparian areas provide a variety of ecological functions and services and help improve or maintain local water quality. (See general
condition 20.)

Shellfish seeding: The placement of shellfish seed and/or suitable substrate to increase shellfish production. Shellfish seed consists of
immature individual shellfish or individual shellfish attached to shells or shell fragments (i.e., spat on shell). Suitable substrate may consist
of shellfish shells, shell fragments, or other appropriate materials placed into waters for shellfish habitat.

Single and complete project· The term "single and complete project" is defined at 33 CFR 330.2(i) as the total project proposed or
accomplished by one owner/developer or partnership or other association of owners/developers. A single and complete project must have
independent utility (see definition). For linear projects, a "single and complete project" is all crossings of a single water of the United States
(i.e., a single waterhody) at a specific location. For linear projects crossing a single waterbody several times at separale and distant locations,
each crossing is considered a single and complete project However, individual channels in a braided stream or river, or individual arms of a
large,. irregularly shaped wetland or lake, etc., are not separate waterbodies, and crossings of such features cannot be considered separately.

Stormwater management: Stormwater manag~ment is the mechanism for controlling stormwater runoff for the purposes of reducing
downstream erosion, water quality degradation, and flooding and mitigating the adverse effects 'of changes in land use on the aquatic
environment.

Stormwater management facilities: Stonnwater management facilities are those facilities, including but not limited to, stonnwater
retention and detention ponds and best management practices, which retain waler for a period of time to control runoff and/or improve the
quality (i.e., by reducing the concentration of nutrients, sediments, hazardous substances and other pollutants) of stormwater runoIT.

Stream bed: The substrate of the stream channel between the ordinary high water marks. The substrate may be bedrock or inorganic
particles that range in size from clay to boulders. Wetlands contiguous to the stream bed, but outside of the ordinary high waler marks, are
not considered part of the stream bed.

Stream channelization: The manipulation of a stream's course, condition, capacity, or location that causes more than minimal
interruption of normal stream processes. A channelized stream remains a water of the United States.

Structure: An object that is arranged in a definite pattern of organization. Examples of structures include, without limitation, any pier,
boat dock, boat ramp, wharf, dolphin, weir, boom, breakwater, bulkhead, revetment, riprap, jetty, artificial island, artificial reef, permanent
mooring structure, power transmission line, permanently moored floating vessel, piling, aid to navigation, or any other manmade obstacle or
obstruction.

Tidal wetland: A tidal wetland is a wetland (i.e., water of the United States) that is inundated by tidal waters. The defmitions of a wetland
and tidal waters can be found at 33 CFR 328.3(b) and 33 CFR 328.3(f), respectively. Tidal waters rise and fall in a predictable and
measurable rhythm or cycle due to the gravitational pulls of the moon and sun. Tidal waters end where the rise and fall of the water surface
can no longer be practically measured in a predictable rhythm due to masking by other waters, wind, or other effects. Tidal wetlands are
located channelward of the high tide line, which is defined at 33 CFR 328.3(d).

Vegetated shallows: Vegetated shallows are special aquatic sites under the 404(b)(I) Guidelines. They are areas that are permanently
inundated and under nonnal circumstances have rooted aquatic vegetation, such as seagrasses in marine and estuarine systems and a variety
of vascular rooted plants in freshwater systems.

Waterbody: For purposes of the NWPs, a waterbody is ajurisdictioilal water of tile United States that, during a year with normal
patterns of precipitation, has water flowing or standing above ground to the extent that an ordinary high water mark (OHWM) or other
indicators ofjurisdiction can be determined, as well as any wetland area (see 33 CFR 328.3(b)). Ifa jurisdictional wetland is adjacent­
meaning bordering, contiguous, or neighboring- to ajurisdictional waterbody displaying an OHWM or other indicators ofjurisdiction,
that waterbody and its adjacent wetlands are considered together as a single aquatic unit (see 33 CFR 328.4(c)(2)). Examples of
"waterbodies" include streams, rivers, lakes, ponds, and wetlands.
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Kenneth Rakestraw· FCDX

• From:
Sent:
To:
Cc:
Subject:
Attachments:

Good morning Ken,

Snyder, Jodie [JASnyder@mbakercorp.com]
Tuesday, May 10, 2011 8:47AM
Kenneth Rakestraw - FCDX
Anderson, Paul; Bloor, Jaclyn
RE: White Tanks 3 Outfall Channel, CLOMR, Case No. 11-09-2260R
WT30 Section 404 Nationwide Permit SPL-2010-804-AP 20101214.pdf

•

•

Thanksagain for submitting a copy of the verification letter you received from the USACE to utilize Nationwide Permit #
43. This permit is sufficient documentation to fulfill FEMA's Procedure Memorandum 64 requirements. As we discussed
yesterday, FEMA confirmed we can utilize this permit for CLOMR No. 1l-09-2260R to demonstrate that Endangered
Species Act compliance was carried out for the project through the Department of Army permitting process.

Please let us know if you have any questions/concerns. Thanks again for your coordination.

Kind regards,
Jodie

Jodie Snyder, LEED® AP
Transportation/Environmental Planner I Michael Baker Jr., Inc.
165 S. Union Blvd, Ste 200, Lakewood, CO 80228 I jasnyder@mbakercorp.com
(D) 720-514-1114 I (M) 303-842-6609 I (F) 720-479-3157

From: Anderson, Paul
Sent: Thursday, May 05, 2011 3:44 PM
To: Snyder, Jodie
Cc: Bloor, Jaclyn
Subject: FW: White Tanks 3 Outfall Channel, CLOMR, case No. 11-09-2260R

From: Kenneth Rakestraw - FCDX [mailto:kennethrakestraw@mail.maricopa.gov]
Sent: Thursday, May OS, 2011 3:25 PM
To: Anderson, Paul
Cc: Doug Both; Gary Wesch - FCDX; Bob Stevens - FCDX
Subject: White Tanks 3 Outfall Channel, CLOMR, Case No. 11-09-2260R

Hello Paul,

Doug Both with Hoskin Ryan advised me that you had indicated that our 404 permit may indeed serve to fill the ESA requirements
for the application.

Please see the attached and let me know if this is sufficient to fill this requirement.

Ken Rakestraw
Hydrologist
Flood Control District of Maricopa County
602-506-2201
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AFFECTED PROPERTIES

PROPOSED CHANNEL ALONG JACKRABBIT TRAIL

APN LOCATION LAND USE OWNER CONTACT MAX WSEL RISE (FT RS NOTE

50234225 NORTH OF MCDOWELL VACANT NEVADA INVESTMENT HOLDINGS INC 8095 OTHELLO AVE, SAN DIEGO, CA, 92111 0.91 5503 CONTAINED WITHIN CONCRETE CHANNEL
NORTHWEST OF THOMAS AND JACKRABBIT SOUTHWEST NEXT NWC JACKKAl:ll:l11 &

50262001P TRAIL VACANT THOMAS LLC 11811 N TATUM BLVD STE 1051 PHOENIX AZ 85028 -1.41 11042 REMOVED FROM ZONE AE
NORTHWE::; I ut- THUMA::; AND JAc.;KKAl:lBIT 3808 N SULLIVAN RD BLUli N15 STE 202 SPUKANt:

50262001W TRAIL VACANT CROWN-PHOENIX ARROYO SECO-NORTH I LLC VALLEY WA 99216 -1.41 11042 REMOVED FROM ZONE AE
IPASUUALElll MUUNTAIN RANc.;H c.;OMMUNITY

50262001X SOUTH OF PASQUALETTI RETENTION BASIN ASSOC 9633 S 48TH ST STE 150 PHOEN IX AZ 85044 -1.6 13054 REMOVED FROM ZONE AE

50262042 PASQUALETTI RESIDENTIAL SANDERS JERRY LNERNA S TR 8705 W ROANOKE AVE, PHOENIX, AZ 85037 -2.05 15039 REMOVED FROM ZONE AE

50262043 PASQUALETTI VACANT YUONGTAIQUO~DOANPHUONG 11155 W EDGEMONT AVE AVONDALE AZ 85323 APPROX-2.0 15039 FLOODPLAIN BEING REMOVED FROM PROPERTY

50262041 PASQUALETTI RESIDENTIAL GEORGE DAVID/HELEN 3807 N 195TH DR BUCKEYE AZ 85396 APPROX-2.0 15039 FLOODPLAIN BEING REMOVED FROM PROPERTY
SOUTHWEST OF INDIAN SCHOOL AND

50262001F JACKRABBIT VACANT HERITAGE BANK 4222 E CAMELBACK RD STE J200 PHOENIX AZ 85018 -1.88 15540 REMOVED FROM ZONE AE
7600 E DOUBLETREE RANCH RD sTE 300,

50228553 VERRADO DEVELOPMENT VACANT DMB WHITE TANK LLC SCOTTSDALE, AZ 85258 -5.47 18340 CONTAINED WITHIN PROPOSED CHANNEL
7601 E DOUBLETREE RANCH RD sTE 300,

50228554 VERRADO DEVELOPMENT VACANT DMB WHITE TANK LLC SCOTTSDALE, AZ 85258 -3.42 18200 CONTAINED WITHIN PROPOSED CHANNEL
7602 E lJUUl:lLt:, Kt:t: KANc.;H KD s, E 300,

50228559 VERRADO DEVELOPMENT VACANT DMB WHITE TANK LLC SCOTTSDALE, AZ 85258 -1.50 17486 CONTAINED WITHIN PROPOSED CHANNEL
7603 E DOUBLETREE RANCH RD sTE 300,

50228563 VERRADO DEVELOPMENT VACANT DMB WHITE TANK LLC SCOTTSDALE, AZ 85258 -5.47 18340 CONTAINED WITHIN PROPOSED CHANNEL
7604 E lJUUl:lLE 1Kt:t: RANc.;H KD sTE 300,

50228564 VERRADO DEVELOPMENT VACANT DMB WHITE TANK LLC SCOTTSDALE, AZ 85258 -1.79 17549 CONTAINED WITHIN PROPOSED CHANNEL

50277748 VERRADO DEVELOPMENT VACANT FIDELITY NATIONAL TITLE INS CO TR B176 1661 E CAMELBACK RD STE 250 PHOENIX AZ 85016 -0.10 16700 CONTAINED WITHIN PROPOSED CHANNEL

SOUTHWEST OF BETHANY HOME RD AND 12790 EL CAMINO REAL STE 105, SAN DIEGO, CA CONTAINED WITHIN PROPOSED CHANNEL, NO

50228010A JACKRABBIT TRAIL VACANT KLONDIKE LAND PORTFOLIO LLC 92130 N/A 26475 EXISTING FLOODPLAIN

REMNANT CHANNEL

APN LOCATION LAND USE OWNER CONTACT MAX WSEL RISE (FT RS NOTE

Il-UN I AINcU WITHIN THE c.ll.l::> IIN\.:i AND
50228025 LITCHFIELD HEIGHTS UNIT 1 RESIDENTIAL KINGERY JAMES R1LORI M 19503 W CAMPBELL AVE, LITCHFIELD PARK, AZ 85340 -3.4 1354 DRAINAGE EASEMENT

Ic.;UNTAINED WITHIN THE EXISTINli c.;HANNEL AND

50228020 LITCHFIELD HEIGHTS UNIT 1 RESIDENTIAL VARBEL DUANE 1537 W LYNWOOD PHOEN IX AZ 85007 -2.82 1751 DRAINAGE EASEMENT
19512 W MINNEZONA AVt: L1Tc.;HFIELD PARK A.L

50228021 LITCHFIELD HEIGHTS UNIT 1 RESIDENTIAL BARTZ ROBERT F/CLAUDIA LNARBEL DUANE 85340 APPROX-2.8 1751 FLOODPLAIN BEING REMOVED FROM PROPERTY
19505 W MEADoWBRuoK, LITCHFIELD PARK, AZ c.;uN I AINED WII HIN I HE EXIS IINli c.;HANNt:L AND

50228019 LITCHFIELD HEIGHTS UNIT 1 RESIDENTIAL BUSALACCHI PAUL J/CYNTHIA L 85340 -2.92 2010 DRAINAGE EASEMENT
19506 W MEADOWBROOK AVE, LITCHFIELD PARK, AZ c.;UNTAINED WITHIN THE EXISTINli CHANNEL AND

50228014 LITCHFIELD HEIGHTS UNIT 1 RESIDENTIAL CANTOR GREGITAMMY C 85340 -0.28 2415 DRAINAGE EASEMENT

50270023A BEAUTIFUL ARIZONA ESTATES SUB RESIDENTIAL GAGE TIMOTHY M/KUMMETZ HEIDI 7337 N 183RD AVE, WADDELL, AZ 85355 0.68 4545 STRUCTURE OUT OF FLOODPLAIN

50270024A BEAUTIFUL ARIZONA ESTATES SUB RESIDENTIAL SMAYLIS JACLYNN 5111 N 196TH AVE, LITCHFIELD PARK, AZ 85340 0.69 4700 STRUCTURE OUT OF FLOODPLAIN

50270019A BEAUTIFUL ARIZONA ESTATES SUB RESIDENTIAL GILLIAM GERALD W/JUNE E 5001 N 196TH AVE, LITCHFIELD PARK, AZ 85340 0.31 3982 STRUCTURE OUT OF FLOODPLAIN

50270020A BEAUTIFUL ARIZONA ESTATES SUB RESIDENTIAL VINCENT MICHAEUSHARON 5021 N 196TH AVE, LITCHFIELD PARK, AZ 85340 0.31 3982 STRUCTURE OUT OF FLOODPLAIN

50270022A BEAUTIFUL ARIZONA ESTATES SUB RESIDENTIAL STINEHART JEAN M 5045 N 196TH AVE, LITCHFIELD PARK, AZ 85340 0.77 4351 STRUCTURE OUT OF FLOODPLAIN

50270021A BEAUTIFUL ARIZONA ESTATES SUB RESIDENTIAL EDGLEY KEVIN S/KAREN 0 5035 N 196TH AVE, LITCHFIELD PARK, AZ 85340 0.77 4351 STRUCTURE OUT OF FLOODPLAIN

50228098 RESIDENTIAL TAYLOR BEAN WHITAKER MARTGAGE CORP 1417 N MAGNOLIA AVE OCALA FL 34475 0.27 3500

50228130R VACANT HOLSINGER FAMILY REVOCABLE TRUST 6658 EVENING GLOW DR SCOTTSDALE, AZ 58262 0.13

50228130T VACANT HOLSINGER FAMILY REVOCABLE TRUST 6658 EVENING GLOW DR SCOTTSDALE, AZ 58262 0.38 2913

50228130S VACANT HOLSINGER FAMILY REVOCABLE TRUST 6658 EVENING GLOW DR SCOTTSDALE, AZ 58262 -0.13

50228130Q VACANT HOLSINGER FAMILY REVOCABLE TRUST 6658 EVENING GLOW DR SCOTTSDALE, AZ 58262 -0.38 2415

50228099A VACANT DICKENS BERNARD/ALDINE R TR 10808 W CAMEO DR, SUN CITY, AZ 85351 0.27 3500



Flood Control District
of Maricopa County

Board of Directors

Fulton Brock, District 1
Don Stapley, District 2

Andrew Kunasek, District 3
Max Wilson, District 4

Mary Rose Wilcox, District 5

-2801 West Durango Street
Phoenix, Arizona 85009
Phone: 602-506-1501
Fax: 602-506-4601
TI: 602-505-5897

March 28, 2011

Jean M. Stinehart
5045 North 196th Avenue
Litchfield Park, Arizona 85340

Re: Notification/acceptance of 1% (100-year) annual chance water-surface/floodway
elevation increases/narrowing of 1% annual chance floodplain/floodway, FCDMC Case
No. FAC10-033.

•

•

Dear Sir or Madam:

The Flood Insurance Rate Map (FIRM) for a community depicts land which has been
determined to be subject to a 1% (100-year) or greater annual chance flooding in any given
year. The FIRM is used to determine flood insurance rates and to help the community with
floodplain management.

The Flood Control District of Maricopa County is applying for a Conditional Letter of Map
Revision (CLOMR) from the Federal Emergency Management Agency (DHS-FEMA) to revise
FIRM Map Numbers 04013C1590H and 04013C2055G for Maricopa County, AZ, Community
Number 040037, and the Town of Buckeye, AZ, Community Number 040039. The Flood
Control District of Maricopa County is proposing to revise the Jackrabbit Trail ,Wash
floodway/floodplain limits by construction of channel/culvert/erosion control improvements.

The Conditional Letter of Map Revision will result in updated FIRM panels which will include
both the establishment of new Zone AE floodplain and floodway with Base Flood Elevations
north of Minnezona Avenue where a new channel is proposed (and the existing channel
remains); and the modification of Zone AE floodplain widths, Base Flood Elevations (increases
and decreases), and floodway widths (increases and decreases) where the existing channel will
be improved or replaced with a new channel located to the west of the existing channel.
Sections of Zone A floodplain will be replaced with Zone AE floodplains and floodways.



Jean M. Stinehart
Page 2 of 2

• March 28, 2011

If you have any questions or concerns about the proposed changes to the FIRM or its affect on
your property, you may contact me at (602) 506-4717.

Si~CL{)ly

~CeYA.L~~~
Senior Civil Engineer, Floodplain Management & Services Division

Enclosures

Copy to: Gary Wesch, P.E., FCDMC Planning & Project Management Division
Woodrow C. Scoutten, P.E., Town Engineer, Town of Buckeye
Stephen S. Cleveland, Town Manager, Town of Buckeye
Scott W. Lowe, P.E., Public Works Director, Buckeye

•

•
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• Print your name and address on the reverse
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SENDER: COMPLETE THIS 'SECTION

• Complete items 1, 2, and 3. Also complete
item 4 if Restricted Delivery is desired.

• Print your name and address on the reverse
so that we can return the card to you.

• Attach this card to the back of the mailpiece,
or on the front if space permits.

1. Article Addressed to:

3. Service Type
%Certified Mail 0 Express Mail
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• Complete items 1, 2. and 3. Also complete
item 4 if Restricted Delivery is desired.

• Print your name and address on the reverse
so that we can return-the card to you.

• Attach this card to the back of the mailpiece,
or on the front if space permits.
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item 4 if Restricted Delivery is desired.
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so that we can return the card to you.
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or on the front if space permits.
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COMPLETE THIS SECTION ON DELIVERY
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• Complete items 1, 2, and 3. Also complete
item 4 if Restricted Delivery is desired.

• Print your name and address on the reverse
so that we can return the card to you.

• Attach this card to the back of the mailpiece,
or on the front if space permits.

1. Article Addressed to:
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Flood Control District
of

Maricopa County

2801 WEST DURANGO ST.

PHOENIX, ARIZONA 85009-6399
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7006 2150 0004 3987 5423
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• Complete items 1, 2, and 3. Also complete
item 4 if Restricted Delivery IS desired.

• Print your name and address on the reverse
so that we can return the card to you.

• Attach this card to the back of the mailpiece.
on the front if space permits.
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• Complete items 1, 2, and 3.. Also complete
item 4 if Restricted Delivery is desired.

• Print your name and address on the reverse
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• Track &Confirm
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Hoskin-Ryan Consultants, Inc.

8.5 Contract Documents

White Tanks FRS NO.3 Outfall Channel CLOMR
HRC 09-077-01



Mr. Paul Hoskin, P.E.
Hoskin Ryan Consultants, Inc.
201 West Indian School Road
Phoenix, A2 85013

Flood Control District
of Maricopa County

2801 West Durango Street
Phoenix, Arizona 85009
Phone: 602-506-1501 October 26 2009
fax: 602-506-4601 '
IT; 602-505-5897

Board of Directors

Fulton Brockl District 1
Don Stapley, District 2

Andrew Kunasek, District 3
Max Wilson, District 4

Mary Rose Wilcox, District 5

•

•

RE: NOTICE OF AWARD
Contract FCD 2009C012, White Tanks FRS No.3 Outfall Channel Final Design

Dear Mr. Hoskin:

Congratulations on the award of the above referenced contract. Enclosed is an original of the
fully executed contract document. In accordance with Contract Specifications, Section II ­
Period of Service, this letter is the official Notice-io-Proceed (NTP) effective Thursday, October
22, 2009. The work under the contract is to be completed 'within three hundred sixty five (365)
calendar days. The contract completion date is October 22,2010.

This letter also serves as a reminder of the importance that the Flood Control District of Maricopa
COLUlty (District) -places on the contract completion date. Maintaining schedule milestones is
imperative in meeting the District's planning and future funding goals. The contract completi011
date is not only a contractual requirement, but is also a commitment on the part ofHoskin Ryan
Consultants, Inc. Throughout the term of the contract it must be treated with a high degree of
importance. The District expects and anticipates that this will be the case.

Please note that a completed SBE Program Participation Report form (included in the contract)
must be submitted with each invoice.

The District welcomes this opportunity to work with Hoskin Ryan Consultants Inc. and is looking
forward ro an enjoyable and profitable relationship. Should there be any questions rebrarding the
contract, please contact me at (602) 506-2206.

Yj5¥7=G-.-"---
Patrick Schafer
Contracts Specialist

Enclosure: Contract FeD 2009CO 12

cc; Contract File
Finance Dept. ./
Project ManagerV
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9.0

• A discussion of the estimated earthwork shrinkage values;
• Additional Items as presented in the Consultant Guidelines, Section 8.4

Report.

Optional Task SA: Subsidence and Fissure Risk Assessment. Several investigations
have been conducted in the vicinity of the White Tanks FRS #3 Outfall Channel alignment
that have reported historic and ongoing land subsidence and earth fissure formation in
response to the land subsidence in the area. A recent District investigation conducted by
AMEC (2009) compiled much ofthe existing land subsidence and earth fissure related
data. Additional earth fissure and land subsidence risk assessments, ifdeemed necessary,
may be conducted by the District's on-call consultant, or others, as directed by the District.
The CONSULTANT shall design reasonable and economical mitigation measures to
defend against the land subsidence and earth fissure risks along the outfall channel
alignment, based on the results of the AMEC (2009) investigation and the findings made
based on results of additional subsidence and fissure risk assessment subsequently
authorized by the District.

Develop a land subsidence and earth fissure monitoring program as part of the
Maintenance Plan (see Section 16.0). The CONSULTANT shall prepare an earth fissure
risk defense (mitigation) :final design plans and construction documents. This Optional
Task is not authorized with the Notice-to-Proceed and must be authorized in writing
by the DISTRICT.

Optional Task 8B: Soil Cement Mix Design. The CONSULTANT shall use samples
gathered during our geotechnical investigation to determine suitability of onsite materials
for use in soil-cement mix design. A preliminary mix design will be prepared and
presented as part our geotechnical report.
This Optional Task is not authorized with the Notice-to-Proceed and must be
authorized in writing by the DISTRICT.

Optional Task 14B: Principal Outlet Structure Geotechnical Tests. The
CONSULTANT shall explore subsurface conditions at principle outlet in order to gather
geotechnical data for structural design of a proposed wasteway structure. The information
will be presented as part of the geotechnical report. The testing will be coordinated with
Optional Task 14 (Principal Outlet Structure Design). This Optional Task is not
authorized with the Notice-ta-Proceed and must be authorized in writing by the
DISTRICT.

HYDROLOGY

The CONSULTANT shall use the "Future Condition with Project in Place" hydrologic
model prepared for the 30% Design plans as documented in the report "White Tanks FRS
No. 3 Outfall Channel - 30% Design Report," dated June 30, 2009 and as prepared by
Hoskin Ryan Consultants, Inc. The DISTRICT will provide the hydrology model to the
CONSULTANT. The CONSULTANT shall review the DISTRICT provided hydrology
and shall update for revised spillway discharge rating curves that may result from the
implementation of Pre-Design Alternatives identified in Section 13.0. The
CONSULTANT will model the proposed condition based on the project design. The off­
site hydrology prepared with the 30% Design Report shall be used for local drainage
flows.

Contract FCD 2009CO 12 Page 13 of33 Scope ofWork
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10.0

The CONSULTANT shall develop an "Existing Conditions with Project in Place"
hydrologic model using the "Future Condition" model described above as a basis of the
FEMA CLOMR application. Existing conditions will be based upon current land use and
site retention.

9.7 ~T~(JS

Delete this section and renlace it with the following:
Two (2) meetings shall be held with the DISTRICT staff specifically to discuss
and review the completed hydrologic model and assumptions. These meetings
will be held during or after the Bi-weekly meetings. The CONSULTANT shall
include minimum of two (2) field meetings to verify hydrological model and side
drainage assumptions.

9.8 HYDROLOGY REPORT
Delete this section and [enlace it with the following:
The findings of the hydrologic study will be presented in the Drainage Report. No
separate hydrology report is necessary.

Optional Task 9A: Beardsley Hydro. CONSULTANT shall use the Loop 303/White
Tanks ADMPU Area Hydrologic Analysis Model and the "Existing Conditions with
Project in Place" model, as described above, and make revisions for the watershed area
downstream of the Project. This hydrologic model will be used in support of preparation
of a CLOMR for the Beardsley Canal Wash floodplain. This optional task is not
authorized with the Notice to Proceed; it may be authorized in writing by the DISTRICT
based upon specific need as determined by the DISTRICT during the contract period. This
Optional Task is not authorized with the Notice-to-Proceed and must be authorized
in writing by the DISTRICT.

HYDRAULICS

Add to this section the following:
The CONSULTANT shall produce a new model. The new topographic data obtained for
this project shall be utilized to prepare the new HEC-RAS model. Hydraulic analysis shall
be provided within the proj ect limits and shall extend upstream and downstream as
required to ensure proper function of the project improvements and the future planned
channel improvements. The hydraulic analysis shall be documented in the Drainage
Report.

Road Crossings:
Hydraulic analysis shall include existing and proposed culvert crossings under McDowell
Road, Palm Lane, Thomas Road, Osborn Road, Clarendon Avenue, Indian School Road,
Jackrabbit Trail (2 locations), Camelback Road, Colter Street, Jackrabbit Parkway, and
FRS No.3 Emergency Spillway. The CONSULTANT shall evaluate lOO-yr storm-sized
culvert alternatives for each crossing. The hydraulic analysis shall be performed for the
upstream and downstream riprap protection.

The CONSULTAt'IT shall analyze a need for drop structures and erosion protection (bank
lining) within the project reach. The cMrmel will be designed as an earthen channel. The
acceptable velocity for the earthen channel will be per the DISTRICT "Drainage Design
Manual", latest version. The need for the drop structures will be analyzed based on the
slope required to bring the velocity that is acceptable for the earthen channel. The

Contract FCD 2009C012 Page 14 of33 Scope ofWork
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11.0

12.0

hydraulics for the drop structure shall include upstream and downstream velocities, depth
of flows, Froude number, as well as the proposed lining for the drop structure. The
upstream and downstream cut-off walls need to be designed to prevent scour holes.

CONSULTA.NT shall conduct a floodplain review of the area between the Principal Outlet
and the Beardsley Canal siphon overchute. This analysis will be based upon the laO-year
and maximum potential discharge from a single pipe outlet which may be used as a
"wasteway." A floodplain delineation or submittal to FEMA for this reach will not be
required.

The CONSULTANT shall use bed gradation samples obtained in Section 8.0 to conduct a
sediment transport analysis for the Project. The HEC-RAS model will be used with the
application of appropriate sediment transport equations. Watershed analysis of sediment
load will be based upon side wash gradation analysis and application of the Universal Soil
Loss Equation (USLE).

Optional Task lOA: 1-10 Culverts Analysis. CONSULTANT shall evaluate alternative
design scenarios for culvert and bridge structure crossing of the Interstate lO traffic
interchange with Jackrabbit Trail. The purpose is to evaluate future widening of the
interchange and any possible impacts to the channel collection system and backwater flow
effects. This· Optional Task is not authorized with the Notice-to-Proceed and must be
authorized in writing by the DISTRICT.

FLOODPLAIN DELINEATION STUDIES

Delete this section and replace it with the following:
The CONSULTANT shall generate the CLUMR Technical Data Notebook (TDN) for the
project per the Arizona Department of Water Resources (ADWR) State Standards
Attachment 1-97 (SSAl-97) using the ADWRJFEMA submittals outline. The CLOMR
package will include but not be limited to the hydraulic analysis (including cross-section
identification), new floodplain delineation, and FEMA forms and other miscellaneous
information as necessary. The CONSULTANT shall run the profiles for the design
conditions for the CLOMR using the "Existing Conditions with Project in Place" model
developed in Section 9.0. The CLOMR package shall be submitted to the DISTRlCT with
the 90% submittal and finalized after the 100% submittal.

The DIS1RICT will take the lead to submit the CLOMR information to FEMA The
CONSULTAt'lT shall make corrections to the CLOMR roN and hydraulic models as
requITed by FEMA.

Optional Task llA: Beardsley CLOMR. CONSULTANT shall prepare a CLOMR for
the Beardsley Canal Wash floodplain to reflect the "Existing Conditions with Project in
Place" condition. This optional task is not authorized with the Notice to Proceed; it may
be authorized in writing by the DISTRICT based upon specific need as determined by the
DISTRICT during the contract period. This Optional Task is not authorized with the
Notice-to-Proceed and must be authorized in writing by the DISTRICT.

PLANNING STUDIES

Delete this section.

Contract FCD 2009CO12 Page 15 of33· Scope ofWork



Technical Data Notebook

• Appendix C: Survey Field Notes

C.1 Survey Field Notes for Aerial Mapping Control

C.2 Survey Field Notes for Hydrologic Modeling

Note: Survey for hydrologic modeling purposes is not included as part of this study.

C.3 Survey Field Notes for Hydraulic Modeling

The conversion between NGVD 1929 and NAVD 1988 is included.

• Hoskin-Ryan Consultants, Inc. White Tanks FRS NO.3 Outfall Channel CLOMR
HRC 09-077-01
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Technical Data Notebook

Hoskin-Ryan Consultants, Inc.

C.3 Survey Field Notes for Hydraulic Modeling

White Tanks FRS NO.3 Outfall Channel CLOMR
HRC 09-077-01



• Questions concerning the VERTCON process may be mailed to NGS

Page 1 of 1

Latitude: 33.463611

Longitude: 112.470278

NGVD 29 height: 1056.65 FT

•

•

Datum shift (NAVD 88 minus NGVD 29) : 1.991 feet

Converted to NAVD 88 height: 1058.642 feet

~~-_._.¥-_.~_._~------_.._-------_.._-_.,--~ ......_---_..,---.-.-_~-~--_.----~._-_._---_......_....._.-.__ ..._..._....

htto://www.ngs.noaa.gov/cgi-binIVERTCON/veli cou2.orl 2110/2011
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Technical Data Notebook

• Appendix D: Hvdrologic Analysis Supporting Documentation

D.1 Precipitation Data

Note: Precipitation data is not used in this study.

D.2 Physical Parameter Calculations

Note: Physical parameter calculations are not included with this study.

D.3 Hydrograph Routing Data

Note: No separate hydrograph routing is included as part of this study.

D.4 Reservoir Routing Data

Note: Separate reservoir routing is not part of this study.

0.5 Flow Splits and Diversions Data - Culvert Capacity

D.6 Hydrologic Calculations

•

• Hoskin-Ryan Consultants, Inc. White Tanks FRS NO.3 Outfall Channel CLOMR
HRC 09-077-01
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D.5 Flow Splits and Diversions Data - Culvert Capacity

• Hoskin-Ryan Consultants, Inc. White Tanks FRS NO.3 Outfall Channel CLOMR
HRC 09-077-01



•
WHITE TANKS FRS NO.3 OUTFAll REMNANT CHANNEL ClOMR

(2) 48" Pipe Diversion

For a total flow 01 482 cIs, 232 cfs will be diverted through two 48" pipes, and 250 cIs will remain in the
wash. And the weir flow depth is 1.44 feet, the water surface elevation at the weir is 1175.54 leel. These
discharges are interpolated trom the following table.

Wash flow depth (It) Weir flow dept/1 (It) Wash Discharge (cfs) Weir Discharge (cfs) Total Discharge (cts)
1 0 28.79 0 28.79

1.2 0.2 44.73 12.07 56.80
1.4 0.4 63.85 34.15 98.00
1.6 0.6 87.81 62.74 150.55
1.8 0.8 107.92 96.60 204.52
2 1 147.74 135.00 282.74

2.2 1.2 192.11 177.46 369.57
2.3 1.3 216.01 200.10 416.11
2.4 1.4 241.01 223.63 464.64
2.5 1.5 267.09 248.01 515.10
2.6 1.6 294.24 273.22 567.46
2.8 1.8 351.66 326.02 677.68

Weir flow (0) = C· L * d'.5. Equation # 3.13 (FCDMC Draft Hydraulics Manual (Ret. 2)
Drop inlet weir width, L=
Drop inletweir elevation =

Wash flow line =

45ft

1174.1 It

1173.1 It

(NAVD88)
(NAVD88)

•

Note: The wash discharges were calculated using FlowMaster with across-secYon and wash slope obtained from the tapa provided by
CooperAerial. Weir discharges were calculated using the weir equation With 0=3.0.

The capacity at the 2-48" RGRCP Pipes was calCUlated using Dodson Calc. To convey an arbitrary flow at 326 cIs. the required
headwater Is 1168.0+7.86=1175.861t, which is less than the WSEL at the wash (1173.1 +2.8=1175.9 It). Therefore. ais the drop­
inlet crest that controls the welf flow. not the culvert.

BOX CULVERT ANALYSIS

CONFUTATION or CULVERT PERFORMANCE CURVE

THE ANALYSIS SHOWS THE RESULTS OF 1-4S" RGRCP FIFE

March 31, 2010

PROGRAM INPUT D1I.TA

DESCRIfTION

Cu1vert Diameter (£t) .

FHWA Chart. Number •••.••••••••••••••••••••••••••••••••••••••••

FfiWA SC:ale N~er (Type of Culvort Ent.ranee) .

Manning I s' Roughness Coefficient {n-value) ••••••••••....•.•.•

EntranCe LOSl9 COEifficient of culvert Opening •••..•.•..•....•

Culvert Length {ft) •••••••••••••••••••..••••••••••••••••••••

Invert. Elev6t.ion at Downst.ream end of CUlvert (ft.) •••.......

Invl.1rt Elevation at UpstreaIn end of Culvert (ft) ••••••••••••

Culvext Slope (ftl ft) •••......•• '.' •••.....•....•••••.••..•..

searting Flow Rat-e (ct,:,;) •••••••••••••••••.••.•••••••••••••••

Incxemental Flow Rate (et.s) •••.•••••••••••••••••••••••••••.•

Ending Flow Rate {cf:s) ••••.•••••••••.••••••••.•••••.••••••••

St.:lrting Tailwater Depth (ftl •.............••....•.•.......•

Incremental Tailwatez: Depth {ft) .

Ending Tailwater Depth (tt} •••.••••....•. _ •...•••••••.•••••.

COME>UTATION RESULTS

VALUE

4.0

0.013

0.5

190.0

1,166.7

1,168.-0

0.0068

163.0

0.0

16:3.0

2.8

0.0

2.8

Flow TCli1w4t.er Helldwllter (ft) Normal CritiCal Depth at OUtlet

Rate

(cf::s)

Depth Inlet Outlet

(tt) Control Control

Depth

(ft)

Depth

(ft)

Outlet Velocity

(ft) (fp:s)

H:iDROCALC HydraUlics for Windows, Ver.$ion LZa Copyright. (e) 1996

Dod50n & A:5:fociate:l, Inc., 5629 E'M 1960 West, Suit.e 314., HOU5ton, TX 77069

Phone! (281) 440-3787 I Fax: {2811440-4742, Emai.l: :loft.ware@clodson-hydro.com

All Rights Reserved.•
163.0 2.8 1.86 6.31 4.0 3.69 4.0 12.97



• Cross Section for Culvert Diversion at Litchfield Heights

Friction Method

Solve For

Manning Formula

Discharge

Channel Slope

Normal Depth

Discharge

0.00500 ftlft

2.40 fl

241.01 ft3/s

. ";".

1""''''1

. ,
0+80 1+OC

,
,

,:l'1179.00.

1178.50

1178.00,

1177.50:' L~jsb::.·H1~.4q

§ ~~;~:~~:'..l l·..·1
~ 1176.00~ t'?'"
ill 1175.50" ,,·,t""i-·"-"-"'+-"['-'"......:"'-4---IIlo.-~

~

::~~:I_dr
0+00 0+20 0+40 0+60'

Station

•

• 8/27/201010:42:43 AM

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.071.00J

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



• Friction Method

Solve For

Worksheet for Culvert Diversion at Litchfield Heights

Manning Formula

Discharge

Channel Slope

Normal Depth

Section Definitions

0.00500 tUft

2.80 ft

• 81271201010:38:38 AM
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.071.00]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 3



• Worksheet for Culvert Diversion at Litchfield Heights

0+49

0+50

1173.91

1173.80

. Roughness Segment Definitions

(0+00,1179.10) (0+29, 1174.59) 0.049

(0+29,1174.59) (0+62, 1173.09) 0.034

(0+62, 1173.09) (1+00, 1177.36) 0.049

'ResUlts .•··· .

Discharge 351.66 ff'/s

Elevation Range 1173.0910 1179.18ft

• Flow Area 92.79 ft2

Wetted Perimeter 53.04 ft

Top Width 52.17 ft

Normal Depth 2.80 . ft

Critical Depth 2.10 ft

Critical Slope 0.02273 ftIft

Velocity 3.79 ftIs

Velocity Head 0.22 ft

Specific Energy 3.03 ft

Froude Number 0.50

Flow Type Subcritical

: ". ~.: :;.' :.. ,"

Downstream Depth

Length

Number Of Steps

0.00 ft

0.00 ft

o

•
Upstream Depth

Profile Description

Profile Headloss

81271201010:38:38 AM

0.00 ft

0.00 ft

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.071.00]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 . Page 2 of 3



• Worksheet for Culvert Diversion at Litchfield Heights

-------._----

•

•

Downstream Velocity

Upstream Velocity

Normal Depth

Critical Depth

Channel Slope

Critic;al Slope

8/27/201010:38:38 AM

Infinity ftls

Infinity ftls

2.80 ft

2.10 ft

0.00500 ftIft

0.02273 ftlft

._-_.._--_._-_._---.__..__...

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.071.00]
27 SiemonsCompany Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 3 of 3
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Technical Data Notebook

Hoskin-Ryan Consultants, Inc.

D.6 Hydrologic Calculations

White Tanks FRS NO.3 Outfall Channel CLOMR
HRC 09-077-01
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• •
11;\, flood Control District of Maricopa County· JR CHANNEL INfLOW

File Edit Hydrology Hydraulic.s River Mechanics Maps Tools Adrnin Submittals Window Help

•
10 H@J I~

~'J ". j v -.~ I.• . _., ',.) v' "L.J I2J

~; NOAA 14 Rainfall I C!.J @J JI~.:!l1
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'j Hour 0.803 1.092 1.312 1.608 1.835 2.068

2 Hour 0.897 1.203 1.437 1.757 2.002 2.259
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HDR - DRAFT Storage Basin Volume Calculation
Average End Method Storage Volume - SRW58

•
Example:
NON-Engineered Storage (SRW58) for stormwater runoff collection adjacent to 1-10 and Verado Way.
Basin has undefined and varrying sideslopes. is 18 feet deep, with elevation range of : 1082 to 1100

FOR REFERENCE ONLY
NOT INTENDED TO REPLACE LOOP303 HEC-1 DATA

Elevation (ft)

1100

1094

1088

1082

Area (ft2)

___•• "\7 1,426,914, ,

I
d =18 ft

1
Average End Method - SRWR58 ESTIMATED!!!

Elevation Area (ft2) Avg Area (ft2) Depth (ft) Volume (ft3) L Volume (fe) Volume (ac-ftl L Volume (ac-ft)

1100 1.426,914
1,305,510 2.0 2,611,020 2,611,020 59.94 173.32

1098 1,184,106
1,042,329 2.0 2,084,657 4,695,677 47.86 113.38

1096 900,551
720,402 2.0 1.440.804 6.136,481 33.08 65.52

1094 540.253
408.783 2.0 817,565 6,954,046 18.77 32.44

1092 277,312
177,461 2.0 354.922 7,308,968 8.15 13.68

1090 77,610
62,200 2.0 124.399 7.433,367 2.86 5.53

1088 46.789
36,075 2.0 72,149 7,505,516 1.66 2.67

1086 25.360
17.383 2.0 34,765 7,540,281 0.80 1.02

1084 9,405
4,752 2.0 9,503 7,549,784 0.22

1082 98 7.549.784 173.32

Equation: V =d • [(A1 + A2) 12] Volume Provided: 7.549.784 (ft3)
Equation: V ={d • [(A1 + A2) 12J } 143560 Volume Provided: 173.32 (ac-ft)

9/21/2011



- e •
projectid basinid storid se1 se2 se3 se4 se5 se6 se7 se8 se9 se10

02 SRW19' 1198,00 1200.00 1210,00 1220.00 1230.00' 1240.00 1250.00 1260.00 1261.00 1262.00
02 SRW20 1196 1196.30 1199.00 1201.00 1206.0011208.60 1210.00 1212.00' 1215.00 1218.00
02 SRW25 1443.00 1446.00 1454.00 1458.00' 1462.00 1466.00 1469,00 1470.00 1472.00 1474.00
02 SRW26 1319.00 11320.00 1330.00 1340.00 1347.00 1348,00 1350.00 1351.00
02 SRW34 1164.50, 1166.00 1170.00' 1172.00 11174,00' 1176.00 1177.50' 1178.00 1180.00

I

02 SRW35 1154.00 1156.00 1158.00 1160.00 1162.00
I

02 SRW43 1272.00 1276.00 1280.00 1284.00 1296.00 1300.00 1304.00 1305.00 1306.00 1308.00. . .
02 SRW57 1084.00 1090.00 1091.00 1092.00 1093.00 1094.00 1095.00 1096.00 1097.00 1098.00
02 SRS60 1039,00 1039.14 1041.77 1042.77 1044.77 1049.57 1049.77 1049.87 1051.77 1053.77
02 SRW58 1084.00 1086.00 1088.00 1090.00 1092.00 1094.00 1095.00 1096.00 1098.00 1100.00

projectid basinid storid sv1 sv2 sv3 sv4 sv5 sv6 sv7 sv8 sv9 sv10
02 SRW19 , 0.00 1.00 31.00 114.00 270.00 502.00 807.00 1319.00 1388.00 1460.00

, I
02 SRW20 0.00 135.00 385.00 810.00 1600.00 2200.00' 2560.00 3175.00 4300.00 5500.00
02 SRW25 0.00 1.05 26.91 54.31 92.89 138.67 176.47 190.08 219.05 249.57
02 SRW26 0.00 0.68 20.68 57.58 95.91 102.34 117.65 130.00
02 SRW34 0.00 0.99 12.73 23.45 36.25 50.68 54.76 59.33 83.20
02 SRW35 0.00 1.46 7.31 19.76 47.29
02 SRW43 0.00 6.04 20.38 53.82 325.98 455.42 606.10 645.49 685.61 767.98
02 SRW57 0.00 24.40 29.60 35.70 42.00 48.50 55.20 62.20 69.30 76.70
02 SRS60 0.00 573.00 573.00 627.00 760.00 1239.00 1263.00 1275.00 1524.00 1787.00
02 SRW58 0.00 0.17 2.57 5.40 13.08 31.52 47.89 64.25 111.96 171.81

projectid basinid storid sq1 sq2 sq3 sq4 sq5 sq6 sq7 sq8 sq9 sq10
02 SRW19 0 0 0 0 0 0 0 0 0 135
02 SRW20 0 0.00 0 0 0 0 68 1343 16310 45000
02 SRW25 0 0 0 0 0 0 0 265 1377 2963
02 SRW26 0 0 0 0 0 265 1377 2000
02 SRW34 0 0 0 0 0 0 0 88 6226
02 SRW35 0 0 0 735.39 2080
02 SRW43 0 0 0 0 0 0 0 0 928 8950
02 SRW57 0 0 0 0 368 1040 1912 2944 4114 5410I

02 SRS60 0 0 0 0 0 0 40 50 2305 7450
02 SRW58 0 0 784.1 2217.6 3099.2 3799.8 4122.9 4540 6878.8 12250



COMPUTATION DATA SHEET
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***************************************. .
U.S. ARMY CORPS OF ENGINEERS •
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104 •. .
***************************************

•

l:*':'**************R1l'****'~****************:

• FLOOD HYDROGRAPH PACKAGE (HEC-1) •
• JUN 1998 •
• VERSION 4.1 •

• RUN DATE 19AUG09 TIME 09:12:35· .
,:. 1: ** '* **,:. * '* 1: 'I: 'I: 'It 1: *** '* 'I: '* * '" 'I: *'* *** '*,:. 1: '* 1: '*,:.** 11' **

coAJPfTlo;J uJ!-rHvlKT
HtJ ~MB02~U!LA D1

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: OAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, OSS:WRITE STAGE FREQUENCY,
DS5:REAO TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1

LINE ID ....... 1....... 2....... 3....... 4 ....... 5....... 6....... 7....... 8....... 9...... 10

1 ID FloDd cDntrol District of Maricopa County
2 10 L303_EX-MB02 - LOOP 303/ white Tanks ADMPU AHA
3 10 100 YEAR
4 10 24 Hour Storm
5 10 Unit Hydrograph: s-Graph
6 10 08/18/2009
7 10 FCDMC CONTRACT 2007c031
8 ID BY HOR ENGINEERING (#79902)
9 10 EXISTING CONDITIONS-AUGUST 2009

10 10 MAJOR BASIN 02
11 10 FILE NAME: EX-MB02.0AT
12 IT 5 0 0 2000
13 IN 15• 14 10 3

'DIAGRAM·IS JD 3.941 0.0001
16 PC 0.000 0.002 0.005 0.008 0.011 0.014 0.017 0.020 0.023 0.026
17 PC 0.029 0.032 0.035 0.038 0.041 0.044 0.048 0.052 0.056 0.060
18 PC 0.064 0.068 0.072 0.076 0.080 0.085 0.090 0.095 0.100 0.105
19 PC 0.110 0.115 0.120 0.126 0.133 0.140 0.147 0.155 0.163 0.172
20 PC 0.181 0.191 0.203 0.218 0.236 0.257 0.283 0.387 0.663 0.707
21 PC 0.735 0.758 0.776 0.791 0.804 0.815 0.825 0.834 0.842 0.849
22 PC 0.856 0.863 0.869 0.875 0.881 0.887 0.893 0.898 0.903 0.908
23 PC 0.913 0.918 0.922 0.926 0.930 0.934 0.938 0.942 0.946 0.950
24 PC 0.953 0.956 0.959 0.962 0.965 0.968 0.971 0.974 0.977 0.980
25 PC 0.983 0.986 0.989 0.992 0.995 0.998 1.000
26 JD 3.843 5.0
27 JD 3.744 10.0
28 JD 3.646 20.0
29 JD 3.547 30.0
30 JD 3.429 60.0·
31 KK L21BASIN
32 KM Basin Boundary from McMicken Dam on the west and the Beardsley CSR on
33 KM the east
34 BA 0.525
35 LG 0.34 0.32 4.55 0.37 1
36 UI 0 20 20 20 21 58 70 88 109 125
37 UI 140 158 170 180 187 193 193 194 187 179
38 UI 172 150 140 123 113 101 93 83 76 70
39 UI 61 56 51 45 40 38 34 31 32 22
40 UI 21 21 20 14 14 14 13 14 11 5

•
41 KK DL21REDIVERT
42 KM Mass grading and Storage along canal
43 DT RL21 57.3 0.0
44 01 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0
45 OQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0·1 HEC-1 INPUT PAGE

LINE ID ....... 1. ...... 2....... 3....... 4 ....... 5....... 6....... 7 ....... 8....... 9...... 10

46 KK L21L22ROUTE
47 KM cross-section: cross-section determi ned from A-team survey
48 KM Manning's N value: earth w/sparse trees and brush, ponding agai nst canal
49 RS 1 FLOW
50 RC 0.032 0.032 0.032 8793 0.0020 0.00
51 RX 100.00 101.00 107.00 117.00 169.00 409.00 512.00 513.00

• 52 RY 1328.1 1328.00 1326.00 1324.00 1324.10 1326.00 1328.00 1328.10·
53 KK L22BASIN
54 KM Basin Boundary from McMicken Dam on the west and the Beardsley CSR on
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EX-MB02.0UT

• 889 UI 93 68 51 36 27 20 14 7 7 8
890 UI 7 0 0 0 0 0 0 0 0 0
891 UI 0 0 0 0 0 0 0 0 a a
892 UI a a a 0 a a a 0 0 0·
893 KK cpw38COMBINE
894 HC 2 15.168·
895 KK DW38SEDIVERT
896 KM Full flow capacity of culverts under 1-10 is main flow. Diverted flow go
897 DT DW38S 0.0 0.0
898 01 0.0 100.0 200.0 300.0 400.0 467.0 500.0 800.0 1000.0 10000.0
899 DQ 0.0 100.0 200.0 300.0 400.0 467.0 467.0 467.0 467.0 467.0·
900 KK w38W37ROUTE
901 KM cross section based from 1990 topo, Manning's N value: clean earth
902 RS 3 FLOW
903 RC 0.022 0.022 0.022 2849 O. 0053 0.00
904 RX 100.00 204.00 440.00 608.00 687.00 700.00 736.00 759.00
905 RY 1083.0 1082.00 1080.00 1078.00 1078.00 1080.00 1082.00 1083.00·
906 KK W33BASIN
907 KM BASIN BOUNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
908 KM WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO
909 BA 0.839
910 LG 0.31 0.27 4.00 0.47 4
911 UI 0 92 207 460 670 834 886 810 641 473

1 HEC-1 INPUT PAGE 23

LINE 10....... 1. ...... 2 ....... 3....... 4 ....... 5....... 6....... 7 ....... 8....... 9......10

912 UI 361 275 195 155 114 85 63 52 23 22
913 UI 23 22 23 a a a 0 0 0 a
914 UI 0 0 a a a a a 0 0 a

. 915 UI 0 0 a 0 0 a a 0 0 0·
916 KK w33w3 5ROUTE
917 KM cross-section: Estimated 4' dee~ and 4:1 side slopes. width based on aer
918 KM Manning's N value: clean strai g t earth
919 RS 1 FLOW
920 RC 0.032 0.022 0.032 2658 0.0034 0.00
921 RX 100.00 112.00 124.00 154.00 174.00 210.00 230.00 240.00
922 RY 1162.5 1162.25 1162.00 1158.00 1158.50 1162.00 1162.25 1162.50·
923 KK w34BASIN

• 924 KM BASIN BOUNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
925 KM WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO
926 BA 0.228
927 LG 0.32 0.31 3.74 0.46 20
928 UI a 33 131 238 312 316 236 162 111 74
929 UI 52 34 23 13 9 8 9 0 0 0
930 UI 0 0 0 0 0 0 0 0 0 0
931 UI 0 0 a 0 0 0 0 0 0 0
932 UI 0 a 0 0 0 a 0 0 a 0·
933 KK SRw34STORAGE
934 KM Master Drainage plan for the Caterpi 11 ar property (Basin #29)
935 KO
936 RS 1 STOR
937 SV 0.99 12.73 23 .45 36.25 50.68 54.76 59.33 83.20
938 sQ 88.00 6226.00
939 SE 1164.5 1166.00 1170.00 1172.00 1174.00 1176.00 1177.50 1178.00 1180.00
940 ST·
941 KK w34w35ROUTE
942 KM cross-section: Estimated 3' dee~ and 4:1 side slopes, width based on aer
943 KM Manning's N value: clean straig t earth
944 RS 1 FLOW
945 RC 0.022 0.022 0.022 813 O. 0111 0.00
946 RX 100.00 104.00 108.00 120.00 132.00 144.00 152.00 160.00
947 RY 1166. 2 1166.10 1166.001160.00 1160.10 1162.00 1162.10 1162.20·
948 KK W35BASIN
949 KM BASIN BOUNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
950 KM WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO
951 BA 0.283
952 LG 0.32 0.34 3.71 0.47 4
953 UI 0 33 83 180 257 312 308 268 201 146
954 UI 108 80 58 43 33 22 19 8 8 8
955 UI 8 8 0 0 0 0 0 0 0 0
956 UI 0 0 0 0 0 0 0 0 0 a

1 HEC-1 INPUT PAGE 24

LINE 10....... 1. ...... 2....... 3....... 4....... 5....... 6....... 7....... 8....... 9...... 10

957 UI a a 0 0 0 0 0 0 0 a·
958 KK cPW35cOMBINE
959 HC 3 1. 35·
960 KK SRW35STORAGE• 961 KM Storage behind Indian school Road
962 KO
963 RS 1 STOR
964 sv 1.46 7.31 19.76 47.29
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• 965 sQ 735.392080.00
966 SE 1154.0 1156.00 1158.00 1160.00 1162.00
967 ST

*
968 KK W35W36ROUTE
969 KM Cross-section: Estimated 3' deep and 4:1 side sloges. width based on aer
970 KM Manning's N value: earth wi sparse trees and shru s
971 RS 2 FLOW
972 RC 0.032 0.032 0.032 6051 0.0076 0.00
973 RX 100.00 108.00 116.00 132.00 156.00 172.00 192.00 212.00
974 RY 1136.2 1136.10 1136.00 1132.00 1132.10 1134.00 1135.00 1136.00

*
975 KK W36BASIN
976 KM PASQUELETTI MOUNTAIN RANCH for areas outside PhI that have homes
977 BA 0.720
978 LG 0.31 0.28 4.00 0.47 4
979 UI 0 65 101 247 38S 507 591 6H 609 513
980 UI 409 329 255 204 160 126 102 76 64 45
981 UI 45 25 16 16 IS 16 16 16 0 0
982 UI 0 0 0 0 0 0 0 0 0 0
983 UI 0 0 0 0 0 0 0 0 0 0·
984 KK DW36REDIVERT
985 DT RW36 12.5 0.0
986 01 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0
987 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0·
988 KK cpw36cOMBINE
989 HC 2 2.07

*
990 KK W36w37ROUTE
991 KM cross-section: EstimaLed 4' deep and 4:1 ~~~eb~~~Res. width based on aer
992 KM Manning's N value: earth wi sparse trees
993 RS 2 FLOW
994 RC 0.032 0.032 0.032 4527 0.0084 0.00
995 RX 100.00 112.00 118.00 130.00 154.00 184.00 196.00 208.00
996 RY 1094.2 1094.10 1094.00 1090.00 1090.10 1094.00 1094.10 1094.20

*
1 HEC-1 INPUT PAGE 25

LINE 10 ...•.•• 1 ....... 2•...... 3....... 4....... 5....... 6....... 7....... 8•...... 9•..... 10

997 KK w37BASIN
998 KM WESTERN LIMIT DEFINED BY JACKRABBIT WASH
999 K~I CAPACITY APPROX 12.000 CFS, VALENCIA HEIGHTS

• 1000 BA 1.210
1001 LG 0.32 0.31 4.20 0.44 4
1002 UI 0 96 108 313 489 656 80S 894 927 886
1003 UI 789 650 519 424 350 279 227 187 151 120
1004 UI 103 74 65 67 26 23 24 23 24 23
1005 UI 24 23 0 0 0 0 0 0 0 0
1006 UI 0 0 0 0 0 0 0 0 0 0·
1007 KK cpw37COMBINE
1008 HC 2 3.28·
1009 KK DW37DIVERT
1010 KM overtopping of Jackrabbit due to unimproved channel
1011 DT DW37E 0.0 0.0
1012 01 0.0 1484.0 2484.0 3484.0 0.0 0.0 0.0 0.0 0.0 0.0
1013 DQ 0.0 0.0 1000.0 2000.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1014 KK CPW37BCOMBINE
1015 HC 2 18.448

*
1016 KK w37s60ROUTE
1017 KM As-Built plans for WT FRS#4 Inlet Improvments
1018 KM FCD Contract No 94-09. Sta 19+31.29 to 28+00 Cross section
1019 RS 1 FLOW
1020 RC 0.013 0.013 0.013 8927 0.0015 0.00
1021 RX 100.00 104.60 108.60 112.60 148.60 152.60 156.60 162.40
1022 RY 1051.8 1048.50 1046.50 1045.50 1044.90 1046.90 1048.90 1051.80·
1023 KK Dw58sERETRIEVE
1024 KM Diverted flow from flow overtopping berm east of 4-10x8 boxes under 1-10
1025 DR DW58S·
1026 KK W58S60ROUTE
1027 KM cross-section: 1-10 to Van Buren, FRS #4 Inlet channel
1028 KM taken from aerial and topo
1029 KM Manning's N value: earth wi sparse trees and shrubs
1030 RS 1 FLOW
1031 RC 0.035 0.035 0.035 4164 0.0067 0.00
1032 RX 100.00 115.50 121.80 142.00 179.30 191. 30 199.60 207.80
1033 RY 1072.0 1070.00 1064.00 1062.00 1061. 90 1064.00 1065.00 1066.00·1 HEC-1 INPUT PAGE 26

LINE 10....... 1. ...... 2.. ., ... 3. .,., .,4 .. ., ... 5., ..... 6., . .,., 7., ... ., 8....... 9...... 10

• 1034 KK Dw38SERETRIEVE
1035 KM Flow that did not go south thru culverts under 1-10 cont:;nues east
1036 DR Dw38s
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EX-MB02.0UT

• 1037 KK W38s60ROUTE
1038 KM Desert. assumed 0.5% side slopes. v-ditch
1039 KM Manning's N value: avg value for cultivated areas from
1040 KM Estimated Manning's Roughness Coefficient for
1041 KM Stream channels and Flood plains in MC
1042 RS 8 FLOW
1043 RC 0.035 0.035 0.035 6303 0.0057 0.00
1044 RX 100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00
1045 RY 1000.0 999.50 998.50 998.00 998.25 998.50 999.50 1000.00

•
1046 KK S60BASIN
1047 KM WHITE TANKS #3 FRS. S-S-D CURVE FROM JAN 2009 FCDMC CURVES
1048 BA 1.014
1049 LG 0.34 0.34 4.15 0.45 6
1050 UI 0 134 431 837 1174 1303 1147 835 595 419
1051 UI 291 218 144 96 79 33 33 33 33 0
1052 UI 0 0 0 0 0 0 0 0 0 0
1053 UI 0 0 0 0 0 0 0 0 0 0
1054 UI 0 0 0 0 0 0 0 0 0 0·
1055 KK DS60REDIVERT
1056 KM Retention volume estimated based on aerial
1057 DT Rs60 18.7 0.0
1058 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0
1059 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0

•
1060 KK CPS60COMBINE
1061 HC 4 19.462·
1062
1063
1064
1065
1066
1067
1068
1069

1070

KK SRS60STORAGE
KM White Tanks #4 from FCDMC 1/8/2009
KO
RS 1 STOR
SV 573.00 573.00 627.00 760.00 1239.00 1263.00 1275.00 1524.00 1787.00
sQ 40.00 50.00 2305.00 7450.00
SE 1039.0 1039.10 1041.80 1042.80 1044.80 1049.60 1049.80 1049.90 1051.80 1053.80
ST·zz

W04

W01

L22

W02

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

SCHEMATIC DIAGRAM OF STREAM NETWORK

w03
V
V

W03W04

· .
CPW02 .

V
V

w02w05

. .
CPW04 ........•...

V
V

w04w05

. -------> RL22
DL22RE

· .
CPWOl. .......•...

V
V

W01w02

.-------> RL21
DL21RE

v
v

L21L22

· .
CPL22 .

V
V

L22w01

(v) ROUTING

(.) CONNECTOR

L21

1

INPUT
LINE

NO .

• 31

43
41

46

53

65
63

68

70

77

86

88

96

106

108

114

123

130

• 139

141
Page 15



EX-MB02. OUT

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

4 COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

W56

Rw56

DW56RE

W56w57

W55

Dw55s

DW55RE

W55w57

W57

DW57RE

DW57RE

Cpw57

SRw57

W57W58

W58

cpw58

SRW58

Dw58S

DW58SE

w38

cpw38

DW38s

DW38SE

W38w37

W33

W33w35

W34

SRW34

w34w35

W35

CPW35

SRW35

W35W36

W36

Rw36

644.

644.

O.

O.

585.

426.

159.

144.

1425.

651.

1425.

7483.

7274.

7265.

197.

7290.

5850.

4799.

1051.

272.

1097.

467.

630.

527.

795.

744.

291.

o.

o.

273.

985.

784.

707.

578.

494.

12.25

12.25

.00

.00

12.25

12.25

12.25

12.58

12.42

12.08

12.42

12.58

12.67

12.67

12.25

12.67

12.92

12.92

12.92

12.33

12.92

12.75

12.92

13.08

12.42

12.50

12.25

.00

.00

12.33

12.42

12.67

12.83

12.50

12.33

46.

46.

O.

O.

65.

30.

34.

34.

169.

37.

144.

1338.

1338.

1338.

19.

1354.

1354.

1281.

73.

32.

102.

71.

31.

31.

95.

95.

33.

O.

O.

31.

125.

114.

113.

81.

24.

12.

12.

o.

O.

19.

8.

11.

11.

49.

11.

38.

380.

364.

364.

5.

369.

369.

350.

18.

8.

26.

18.

8.

8.

25.

25.

10.

O.

O.

8.

33.

29.

29.

21.

6.
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4.

4.

O.

O.

6.

3.

4.

4.

16.

4.

13.

127.

121.

121.

2.

123.

123.

117.

6.

3.

9.

6.

3.

3.

8.

8.

3.

O.

O.

3.

11.

10.

10.

7.

2.

.45

.45

.45

.45

.50

.50

.50

.50

1.16

1.16

1.16

14.79

14.79

14.79

.13

14.92

14.92

14.92

14.92

.25

15.17

15.17

15.17

15.17

.84

.84

.23

.23

.23

.28

1. 35

1. 35

1. 35

.72

.72



EX-MB02.0UT
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+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDRDGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

4 COMBINED AT

DW36RE

cpw36

w36W37

W37

CPW37

DW37E

Dw37

CPW37B

W37S60

DW58SE

w58S60

Dw38SE

w38s60

s60

Rs60

DS60RE

CPS60

578.

1050.

1010.

860.

1651.

167.

1484.

1597.

1476.

4799.

4776.

467.

408.

1092.

822.

1092.

6461.

12.50

12.75

12.92

12.58

12.75

12.75

12.67

13.00

13.17

12.92

13.00

12.75

13.50

12.33

12.17

12.33

13.08

171.

170.

134.

302.

6.

297.

301.

299.

1281.

1281.

71.

70.

113.

36.

80.

1703.

44.

44.

35.

78.

1.

77.

78.

78.

350.

350.

18.

18.

30.

9.

21.

459.

5.

15.

15.

12.

26.

O.

26.

26.

26.

117.

117.

6.

6.

10.

3.

7.

153.

.72

2.07

2.07

1.21

3.28

3.28

3.28

18.45

18.45

14.92

14.92

15.17

15.17

1.01

1.01

1.01

19.46

ROUTED TO
SRs60 O. .00 O. O. O. 19.46

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SRW19
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ......•.••.....
ELEVATION
STORAGE
OUTFLOW

INITIAL VALUE
1198.00

O.
O.

SPILLWAY CREST
.00
O.
o.

TOP OF DAM
.00
O.
O.

RATIO
OF

PMF

1.00

MAXIMUM
RESERVOIR
W.S.ELEV

1218.06

MAXIMUM
DEPTH

OVER DAM

1218.06

MAXIMUM
STORAGE

AC-FT

98.

MAXIMUM
OUTFLOW

CFS

O.

DURATION
OVER TOP

HOURS

166.58

TIME OF
MAX OUTFLOW

HOURS

.00

TIME OF
FAILURE

HOURS

.00

PLAN 2 .
ELEVATION
STORAGE
OUTFLOW

INITIAL VALUE
1198.00

O.
O.

SPILLWAY CREST
.00
O.
O.

TOP OF DAM
.00
O.
O.

RATIO
OF

PMF

1.00

MAXIMUM
RESERVOIR

W.S.ELEV

1217.65

MAXIMUM
DEPTH

OVER DAM

1217.65

MAXIMUM
STORAGE

AC-FT

95.

MAXIMUM
OUTFLOW

CFS

O.

DURATION
OVER TOP

HOURS

166.58

TIME OF
MAX OUTFLOW

HOURS

.00

TIME OF
FAILURE

HOURS

.00

PLAN 3 .
ELEVATION
STORAGE
OUTFLOW

INITIAL VALUE
1198.00

O.
O.

SPILLWAY CREST
.00
O.
O.

TOP OF DAM
.00
O.
o.

INITIAL VALUE
1198.00

O.
O.

SPILLWAY CREST
.00
O.
O.

TOP OF DAM
.00
O.
O.

•

RATIO
OF

PMF

1.00

PLAN 4 ............••.

RATIO
OF

PMF

1.00

MAXIMUM
RESERVOIR
W.S.ELEV

1217.24

ELEVATION
STORAGE
OUTFLOW

MAXIMUM
RESERVOIR
W.S.ELEV

1216.82

MAXIMUM
DEPTH

OVER DAM

1217.24

MAXIMUM
DEPTH

OVER DAM

1216.82

MAXIMUM
STORAGE

AC-FT

91.

MAXIMUM
STORAGE

AC-FT

88.

MAXIMUM
OUTFLOW

CFS

O.

MAXIMUM
OUTFLOW

CFS

O.
page 296

DURATION
OVER TOP

HOURS

166.58

OURATION
OVER TOP

HOURS

166.58

TIME OF
MAX OUTFLOW

HOURS

.00

TIME OF
MAX OUTFLOW

HOURS

.00

TIME OF
FAILURE

HOURS

.00

TIME OF
FAILURE

HOURS

.00
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•
SUB-BASIN 10 SUB-BASIN CUMULATIVE PRORATED' CUMULATIVE CUMULATIVE

AREA (Mr2) SUB-BASIN FLOW (CFS) PRORATED' WASH FLOW
AREA (Mr2) FLOW (CFS) (CFS)

W33A 0.03 0.03 25 25 25

W33B 0.09 0,12 73 98 98

W33C 0.17 0.29 139 237 237

W33D 0.30 0,59 245 482 250 ••

W33E 0,11 0.70 89 571 339 ••

• PRORATED FLOW FROM
HEC-1 SUB-BASIN W33
(Q= 685 CFS,AREA= 0.84 Mf2)

•• PRORATED FLOW - CULVERT
DIVERSION FLOW (232 CFS)

a
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a
'"..c:
u

s

8
8

COLTER STREET

MEDLOCK DRIVE

CAMELBACK ROAD

SCALE: 1" = 800'

232 CFS
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339 CFS ~

250 CFS

REMNENT CHANNEL
PRO-RATED FLOW MAP
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DIRECTION OF FLOW
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1*****************************************.
FLOOD HYDROGRAPH PACKAGE

JUN 1998
VERSION 4.1• • RUN DATE 04APR10 TIME

(HEC-1)

X X XXXXXXX XXXXX X
X X X X X XX
X X X X 1>
XXXXXXX xxxx X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

***************************************

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

** ** ** * ** * ** ***** * ** *** * ** *************

•

•

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KN.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSRK.. ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81.. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS,READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE,GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE

LINE ID ..... .. 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

1 ID WHITE TANKS AREA, WATERSHED CONTRIBUTING TO FRS#3
2 ID PREPARED BY HOSKIN RYAN CONSULTANTS EXCLUSIVE~Y FOR
3 ID FRS#3 OUTLET CHANNEL DESIGN, 04-01-2010
4 ID BASED ON HDRLOOP303/WHITE TANKS ADMPU AHA (09-04-091
5 ID HEC-1 MODEL OF EXISTING CONDITIONS WITH CIP
6 ID MODIFICATIONS INCLUDE:
7 ID (1) UPDATE WITH AVERAGE RAINFALL DEPTH FOR JACKRABBIT CORRIDOR
8 ID (2) UPDATE THE PROPOSED CHANNEL DESIGN
9 ID (3 ) DELETE RETENTION OF PASQUELETTI TO REFLECT EXIST CONDITIONS

1·0 ID (4) DELETE BASIN W21A DUE TO THE ADOPTION OF PIPE AT REACH 9
11 ID
12 ID *****************************************************************
13 ID Flood Control District of Maricopa County
14 ID L303_EX_CIP_MB02 - Loop 303/ White Tanks ADMPU AHA
15 ID 100 YEAR
16 ID 24 Hour Storm
17 ID Unit Hyd~o9raph: S-Graph
18 ID 08/18/2009
19 ID FCDMC CONTRACT 2007C031
20 ID BY HDR ENGINEERING (#79902)
21 ID EXISTING CONDITIONS WITH CIP"AUGUST 2009
22 ID MAJOR BAS IN 02
23 ID FILE NAME: ECIP-MB2.DAT
24 IT 5 1JAN99 1200 2000
25 IN 15
26 IO 5

*DIAGRAM

27 JD 3.661 0.0001
28 PC 0.000 0.002 0.005 0.008 0.011 0.014 0.017 0.020 0.023 0.026
29 PC 0.029 0.032 0.035 0.038 0.041 0.044 0.048 0.052 0.056 0.060
30 PC 0.064 0.068 0.072 0.076 0.080 0.085 0.090 0.095 0.100 0.105
31 PC 0.110 0.101.5 0.120 0.126 0.133 0.140 0.147 0.155 0.163 0.172
32 PC 0.181 0.191 0.203 0.218 0.236 0.257 0.283 0.387 0.663 0.707
33 PC 0.735 0.758 0.776 0.791 0.804 0.815 0.825 0.834 0.842 0.849
34 PC 0.856 0.863 0.869 0.875 0.B81 0.887 O. B93 0.898 0.903 0.908
35 PC 0.913 0.918 0.922 0.926 0.930 .0.934 0.938 0.942 0.946 0.950
36 PC 0.953 0.956 0.959 0.962 0.965 0.968 0.971 0.974 0.977 0.980
37 PC 0.983 0.986 0.989 0.992 0.995 0.998 1. 000
38 JD 3.478 10.0

39 KK WT3
40 KM OUTFLOW FROM WT FRS#3 OUTLET
41 BA 21.52
42 KO 5
43 ZR =QI A=WT B=FRS3 C=FLOW

44 KK 21A28A ROUTE
45 KM PROPOSED JACKRABBIT CHANNEL, BOTTOM WIDTH=30FT, SIDE SLOPE 6:1
46 ZW A=CIP B=21A28A C=FLOW
47 RS 4 FLOW -1
48 RC 0.045 0.035 0.045 3560 0.0010
49 RX 100 110 120 150 180 210 220 230

HEC-1 INPUT PAGE 2



ID J.. 2 3 4 5.' 6 7 8 9 J.O

KK W28ABASIN
KM Boundary based on Preliminary Design Plans for
KM White Tanks FRS #3 Outfall Channel dated
KM 12-08-2008 prepared by Gannett Fleming
ZW A=CIP B=W28A C=FLOW
BA 0.642
LG 0.34 0.32 4.55 0.35 1
UI 0 65 127 296 444 573 62J.
UI 308 239 181 135 110 80 64
UI 17 16 16 16 16 0 0
UI 0 0 0 0 0 0 0
UI 0 0 0 0 0 0 0

•
LINE

50

5J.
52
53
54
55
56
57
58
59
60
61
62

RY 1001 1000 1000 995 995 1000 1000 1001

609
45

o
o
o

524
44

o
o
o

407
16

o
o
o

63
64
65

KK CPW28ACOMBINE
ZW A=CIP B=CPW28A C=FLDW
He 2 0.841

4336

140
995

BOTTOM WIDTH=40FT, SIDE SLOPE 4,J.
66
67
68
69
70
71
72

KK
KM
ZW
RS
RC
RX
RY

W28A33 ROUTE
PROPOSED JACKRABBIT CHANNEL,
A~CIP B=W28A33 C=FLDW

5 FLOW -1
0.045 0.035 0.045

100 lJ.O 120
J.OOJ. J.OOO 1000

0.0010

180
995

200
1000

210
1000

220
J.OOl

•
1

73
74
75
76
77
78
79
BO

81
82
83

84
85
86

87
88
89
90
91
92

KK W33BASIN
KM BASIN BOUNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
KM WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO
ZW A=CIP B=W33 C=FLOW
BA 0.839
LG 0.31 0.27 4.00 0.47 4
UI 0 92 207 460 670 834 886 8J.0 64J.
UI 36J. 275 J.95 J.55 114 85 63 52 23
UI 23 22 23 0 0 0 0 0 0
UI 0 0 0 0 0 0 0 0 0
UI 0 0 0 0 0 0 0 0 0

KK CPW33 COMBINE
ZW A=CIP B=CPW33 C=FLOW
HC 2 J..68

KK W33W35 ROUTE
KM PROPOSED JACKRABBIT CHANNEL, BOTTOM WIDTH=40FT, SIDE SLOPE 6,J.
ZW A=CIP B=W33W35 C=FLOW
RS 3 FLOW -J.
RC 0.045 0.035 0.045 2658 O.OOJ.O
RX 100 110 116 152 192 228 240 250

HEC-l INPUT

473
22

o
o
o

PAGE

LINE 10 1 2 3 4 5 6 7 8 9 10

93 RY J.OOJ. 1000 1000 994 994 J.OOO 1000 1001

•

94
95
96
97
98
99

100
101
J.02
J.03

J.04
J.05
J.06
107
J.08
J.09
HO
J.H
H2
H3

J.14
H5
H6
H7
H8
H9
J.20

KK W35BASIN
KM BASIN BOUNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
KM WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO
BA 0.283
LG 0.32 0.34 3.71 0.47 4
UI 0 33 83 180 257 3J.2 308 268 201
UI 108 80 58 43 33 22 19 8 8
UI 8 8 0 0 0 0 0 0 0
UI 0 0 0 0 0 0 0 0 0
UI 0 0 0 0 0 0 0 0 0

KK W34BASIN
KM BASIN BOUNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
KM WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO
BA 0.228
LG 0.32 0.3J. 3.74 0.46 20
UI 0 33 J.3J. 238 312 3J.6 236 162 lJ.l
UI 52 .34 23 13 9 8 9 0 0
UI 0 0 0 0 0 0 0 0 0
UI 0 0 0 0 0 0 0 0 0
UI 0 0 0 0 0 0 0 0 0

KK SRW34STORAGE
KM Mas·ter- Drainage Plan for the Caterpillar Property (Basin #29)
KO
RS STOR
SV 0.99 12.73 23.45 36.25 50.68 54.76 59.33 83.20
BQ 88.00 6226.00
BE J.J.64.5 lJ.66.00 lJ.70.00 lJ.72.00 lJ.74.00 lJ.76.00 lJ.77.50 lJ.78.00 1180.00

146
8
o
o
o

74
o
o
o
o





204
o
o
o
o

309
o
o
o
o

424
o
o
o
o

636
33
o
o
o

885
33
o
o
o

18
1306

34
o
o
o

0.40
1581

33
o
o
o

4.35
906

80
o
o
o

0.35
236

98
o
o
o

BASIN BOUNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO

0.897
0.35

o
145

o
o
o

KM
KM
BA
LG
UI
UI
UI
UI
UI

188
189
190
191
192
193
194
195
196

•
197
198

KK CPW23COMBINE
HC 2 1.679

199
200
201
202
203
204
205

KK W23W24ROUTE
KM Cross-section: Based on aerial and topo
KM Manning's N Value: natural desert wash wI vegetation
RS 1 FLOW
RC 0.045 0.035 0.045 5335 0.0367 0.00
RX 100.00 120.00 140.00 180.00 220.00 240.00 260.00 280.00
RY 1462.0 1461.00 1460.00 1450.00 1450.10 1460.00 1461.00 1462.00

206
207
208
209
210
211
212
213
214
215

KK W24BAS'IN
KM BASIN BOUNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
KM WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO
BA 0.475
LG 0.35 0.35 4.90 0.29 14

UI 0 88 342 575 788 483 372 280 201
UI 104 82 60 39 38 15 14 15 15
UI a 0 0 0 0 a 0 a a
ur a a a a 0 a 0 a 0
UI 0 0 0 0 0 0 0 0 0

154
o
o
o
o

HEC-1 INPUT PAGE

LINE ID••..•.. 1. 2 •....•. 3 :4 ...•... 5 ..•.•.• 6 •...•.. 7 ....•.• 8 ......• 9 •..•.. 10

•
216
217

218
219
220
221
222
223
224

KK CPW24COMBINE
HC 2 2.154

KK W24W27ROUTE
KM Cross-section: Based on aerial and tapo
KM Manninglg N Value: natural desert wash wi vegetation
RS 1 FLOW
RC 0.035 0.035 0.035 5873 0.0289 0.00
RX 100.00 120.00 140.00 160.00 180.00 200.00 220.00 240.00
RY 1094.0 1092.00 1090.00 1084.00 1084.10 1090.00 1090.25 1090.50

225
226
227
228
229
230
231
232
233
234

KK W25BASIN
KM BASIN BOUNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
KM WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO
BA 1.099
LG 0.35 0.35 4.80 O~O 8
UI 0 143 438 866 1174 1490 915 737 620
UI 358 307 216 171 140 110 76 71 53
UI 28 28 27 28 0 0 0 0 0
UI 0 0 0 0 0 0 0 0 0
UI 0 0 0 0 0 0 0 0 0

467
27

o
o
o

235
236
237
238
239
240
241
242

KK SRW25STORAGE
KM Verrado on-line storage basin (WoodPatel IO SR20)
KO
RS STOR
SV 1.05 9.43 26.91 54.31 92.89 138.67 176.47 190.08 219.05
SQ 265.00 1377.00
SE 1443.0 1446.00 1450.00 1454.00 1458.00 1462.00 1466.00 1469.00 1470.00 1472.00
ST

243
244
245
246
247
248
249

KK W25W26ROUTE
KM Cross-section: Based on aerial and topo
KM Manning's N Value: natural desert wash wi vegetation
RS 1 FLOW
RC 0.035 0.035 0.035 6978 0.0178 0.00
RX 100.00 120.00 140.00 156.00 176.00 192.00 212.00 232.00
RY 1451.5 1451.25 1451.00 1447.00 1447.10 1451.00 1451.25 1451.50

•
250
251
252
253
254
255
256
257
258
259

KK W26BASIN
KM BASIN BOUNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
KM WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO
BA 0.682
LG 0.33 0.37 6.20 0.17 15
UI 0 86 245 500 680 926 574 465 390
UI 231 197 152 110 95 69 59 43 42
UI 17 16 17 16 17 0 0 0 0
UI 0 0 0 0 0 0 0 0 0
UI 0 0 0 0 0 0 0 0 0

304
21
o
o
o



•
1

LINE

260
261

HEC-1 INPUT

ID 1. 2 3 4 5 6 7 8 9 10

KK CPW26COMBINE
HC 2 1.781

PAGE

262
263
264
265
266
267
268
269

KK SRW26STORAGE
KM Verrado on-line storage basin (WoodPatel ID SR21 and PH 6 Golf)
KO
RS 1 STOR
SV 0.68 20.68 57.58 95.91 102.34 117.65 130.00
SQ 265.00 1377.00 2000.00
SE 1319.0 1320.00 1330.00 1340.00 1347.00 1348.00 1350.00 1351.00
ST

0.035 3484 0.0172 0.00
140.00 152.00 168.00 180.00 200.00 220.00

1298.00 1294.00 1294.10 1298.00 1298.25 1298.50

270
271
272
273
274
275
276

KK W26W27ROUTE
KM Cross-section: based.on topo and aerial
KM Manning's N Value: natural desert wash wi vegetation
RS 1 FLOW
RC 0.035 0.035
RX 100.00 120.00
RY 1298.5 1298.25

133
o
o
o
o

174
13

o
o
o

241
13

o
o
o

323
13
o
o
o

418
13

o
o
o

11
681

33
o
o
o

0.20
498

34
o
o
o

5.80
296

51
o
o
o

0.37
76
71

o
o
o

W27BASIN
BASIN BOUNDARY FROM vERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO

0.411
0.32

o
91
o
o
o

KK

KM
KM
BA
LG
UI
UI
UI
UI
UI

277
278
279
280
281
282
283
284
285
286

•
287
288

289
290
291
292
293
294

KK CPW27COMBINE
HC 3 4.345

KK W27W44ROUTE
KM Cross-section: Clean straight earth
RS 1 FLOW
RC 0.022 0.022 0.022 7169 0.0098 0.00
RX 100.00 182.00 270.00 288.00 318.00 329.00 333.00 338.00
RY 1256.0 1254.00 1250.00 1248.00 1248.00 1250.00 1254.00 1256.00

1

295
296
297
298
299
300
301

KK W43BASIN
KM BASIN BOUNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
KM WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO
BA 0.209
LG 0.20 0.28 3.48 0.55 61
UI 0 971 508 111 0
UI 0 0 0 0 0

HEC-l INPUT PAGE

LINE ID 1. 2 3 4 5 6" 7 8 9 10

302
303
304

UI
UI
UI

1272.0 1276.00 1280.00 1284.00 1288.00 1292.00 1296.00 1300.00 1304.00 1305.00

SRW43 STORAGE
Verrado on-line storage basin (WLB) (WoodPatel IO SR23)

305
306
307
308
309
310
311
312

KK
KM
KO
RS
SV
SQ
SE
ST

STOR
6.04 20.38 53.82 120.38 216.24 325.98 455.42 606.10 645.49

0.035 8415 0.0125 0.00
180.00 210.00 220.00 245.00 270.00 295.00

1262.00 1258.00 1258.00 1262.00 1265.50 1266.00

313
314
315
316
317
318
319

KK
KM
KM
RS
RC
RX
RY

W43W44ROUTE
Cross-section: Side slopes and width based on aerial
Manning I s N Value: natural desert wash wI vegetation

1 FLOW
0.035 0.035

100.00 145.00
1266.0 1264.00

and topo

421
37

o

506
48

o

527
59

o

500
82
14

438
99
13

o
334
127

14

0.29
214
162

13

4.90
89

206
14

0.35
55

266
13

W44BASIN
BASIN BOUNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO

0.598
0.35

o
332

37

KK
KM
KM
BA
LG
UI
UI
UI

320
321
322
323
324
325
326
327•



•
328
329

330
331

UI
UI

KK
HC

CPW44COMBINE
3 5.153

0'

o

332
333
334
335
336
337
338

KK W44 W4 6ROUTE
KM Cross-section: Estimated 2' deep, side slopes and width based on aerial
KM and topo. Manning's N Value: earth wi sparse trees and shrubs
RS 1 FLOW
RC 0.032 0.032 0.032 1706 0.0070 0.00
RX 100.00 116.00 132.00 162.00 192.00 252.00 272.00 292.00
RY 1216.0 1215.00 1214.00 1208.00 1208.10 1210.00 1211.00 1212.00

PAGE
4415736978601399

0.11 3
824 1120

HEC-1 INPUT

7.30
414

0.33
136

W45BASIN
BASIN BOUNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO

1. 035
0.35

o

KK
KM
KM
BA
LG
UI

339
340
341
342
343
344

1

LINE rD 1. 2 3 4 5 6 7 8 9 .••..• 10

345
346
347
348

UI
UI
UI
UI

336
26
o
o

286
26

o
o

202
26
o
o

161
26
o
o

130
o
o
o

104
o
o
o

7l
o
o
o

67
o
o
o

47
o
o
o

26
o
o
o

349
350
351
352
353
354
355

KK W45W46ROUTE
KM Cross-section: Based on aerial and topo
KM Manning's N Value: natural desert wash wi vegetation
RS 4 FLOW
RC 0.035 0.035 0.035 9372 0.0125 0.00
RX 100.00 ~60.00 205.00 265.00 285.00 310.00 345.00 385.00
RY 1274.0 1270.00 1268.00 1262.00 1262.10 1272.00 1275.50 1276.00

727
27

o
o
o

916
27

o
o
o

1082
27
o
o
o

749
75

o
o
o

592
97
o
o
o

16
477
148

o
o
o

0.18
367
180

o
o
o

6.40
165
331

o
o
o

0.29
88

459
27

o
o

W46BASIN
BASIN BOUNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO

0.926
0.27

o
580

28
o
o

KK
KM
KM
BA
LG
UI
UI
UI
UI
UI

356
357
358
359
360
361
362
363
364
365•
366
367

KK CPW46ACOMBINE
HC 2 1.961

the Caterpillar Property (Basin #27)
368
369
370
37l
372

KK
KM
DT
01
DQ

DW46REDIVERT
Master Drainage Plan for

RW46 0.0 0.0
0.0 35.0 98.. 0 179.0
0.0 0.0 0.0 0.0

276.0
0.0

520.0
135.0

888.0 1339.0 1859.0
382.0 701.0 1080.0

2439.0
1509.0

373
374

KK CPW46BCOMBINE
HC 2 7.114

375
376
377
378
379
380
381

KK W46W54ROUTE
KM Cross-section: side slopes, width based on aerial and topo
KM Manning's N Value: natural desert wash wi vegetation
RS 1 FLOW
RC 0.035 0.035 0.035 3908 0.0397 0.00
RX 100.00 112.00 124.00 140.00 160.00 190.00 220.00 240.00
RY 1194.5 1194.00 1190.00 1184.00 1184.10 1186.00 1190.00 1190.50

HEC-1 INPUT PAGE 10

LINE ID 1. 2 3 ......• 4 5 6 7 8 9 10

W48BASIN

243
18

o
o
o

340
19

o
o
o

432
19
o
o
o

540
43

o
o
o

788
47

o
o
o

20
936

66
o
o
o

0.40
638

83
o
o
o

3.95
349
111

o
o
o

0.35
96

142
18

o
o

W47BASIN
BASIN BOUNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO

0.666
0.35

o
202

19
o
o

KK

KK
KM
KM
BA
LG
UI
UI
UI
UI
UI

392

382
383
384
385
386
387
388
389
390
391•



124
11

o
o
o

157
11

o
o
o

216
11

o
o
o

281
10

o
o
o

367
20
o
o
o

20
573

28
o
o
o

0.40
395

36
o
o
o

3.95
232

48
o
o
o

0.35
57
65
o
o
o

BASIN BOUNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO

0.353
0.35

o
85
o
o
o

KM
KM
BA
LG
UI
UI
UI
UI
UI

393
394
395
396
397
398
399
400
401

•
402
403

KK CPW47COMBINE
HC 2 1.019

404
405
406
407
408
409
410

KK W47W49ROUTE
KM Cross-section: Based on aerial and topa
KM Manning's N Value: natural desert wash wi vegetation
RS 1 FLOW
RC 0.035 0.035 0.035 5077 0.0414 0.00
RX 100.00 150.00 190.00 210.00 235.00 255.00 275.00 310.00
RY 1740.0 1720.00 1710.00 1707.00 1708.00 1714.00 1730.00 1740.00

411
412
413
414
415
416
417
418
419
420

KK W5OBASIN
KM BASIN BOUNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
KM WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO
BA 1. 345
LG 0.35 0.35 4.25 0.42 19
DI 0 122 193 458 725 898 1129 1321 842
DI 619 546 461 378 312 278 240 189 156
ur 120 93 88 60 60 59 35 24 23
UI 23 24 24 23 23 0 0 0 0
DI 0 0 0 0 0 0 0 0 0

706
135

24
o
o

1 HEC-l INPUT PAGE 11

LINE In 1. 2 3 4 5 6 7 8 9 10

129
11

o
o
o

166
12

o
o
o

232
12

o
o
o

302
12

o
o
o

398
16

o
o
o

20
633

31
o
o
o

0.40
450

35
o
o
o

3.95
265

48
o
o
o

0.35
67
70

o
o
o

W49BASIN
BASIN BOUNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO

0.385
0.35

o
89

o
o
o

KK
KM
KM
BA
LG
DI
UI
UI
UI
UI

421
422
423
424
425
426
427
428
429
430•
431
432

KK CPW49COMBINE
HC 3 2.749

433
434
435
436
437
438
439

KK W49W51ROUTE
KM Cross-section: side slopes, width based on aerial and tope
KM Manning's N Value: natural desert wash wI vegetation
RS 1 FLOW
RC 0.035 0.035 0.035 5726 0.0253 0.00
RX 100.00 150.00 220.00 236.00 286.00 300.00 340.00 380.00
RY 1485.0 1482.00 1479.00 1476.00 1476.10 1479.00 1485.00 1490.00

440
441
442
443
444
445
446
447
448
449

KK
KM
KM
BA
LG
UI
DI
UI
UI
UI

W51BASIN
BASIN BOUNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 19902' CI TOPO

0.149
0.35 0.35 3.85 0.43 1

o 21 74 140 188 200 165 113 79
38 26 18 14 5 5 5 5 0
000000000
000000000
000000000

55
o
o
o
o

450
451

KK
HC

CPW51COMBINE
2 2.898

In 1. 2 3 4 5 6 7 ....•.. 8 9 10

HEC-l INPUT PAGE 12

577
88
22

o
o

673
100

22
o
o

824
128

22
o
o

1288
147

22
o
o

958
179

22
o
o

9
764
240

22
o
o

0.38
522
275

35
o
o

4.40
224
317

56
o
o

0.35
116
413

57
o
o

W52BASIN
BASIN BOUNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO

1.123
0.35

o
489

67
22

o

KK
KM
KM
BA
LG
UI
UI
UI
UI
UI

452
453
454
455
456
457
458
459
460
461

LINE

1•



• 462
463

KK CPW52COM8INE
HC 2 4.021

464
465
466
467
468
469
470

KK W52W53ROUTE
KM Cross-section: Estimated 3 ' deep and 4:1 side slopes, width based on
KM aerial,. Manning's N Value: natural desert wash wi vegetation
RS 1 FLOW
RC 0.035 0.035 0.035 4917 0.0112 0.00
RX 100.00 118.00 124.00 130.00 146.00 150.00 164.00 182.00
RY 1375.0 1373.00 1370.00 1368.00 1368.00 1370.00 1373.00 1375.00

471
472
473
474
475
476
477
478
479
480

KK WS3BASIN
KM 8ASIN 80UNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
KM WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO
8A 0.568
LG 0.30 0.32 4.45 0.42 7
UI 0 223 858 1219 946 528 288 161 89
UI 31 0 0 0 0 0 0 0 0
UI 0 0 0 0 0 0 0 0 0
UI 0 0 0 0 0 0 0 0 0
UI 0 0 0 0 0 0 0 0 0

32
o
o
o
o

481
482

KK CPW53COM8INE
He 2 4.589

483
484
485
486
487
488

KK DW53REDIVERT
KM Verrado - Planning Unti Drainage Plan for Portions of Planning Unit V
KM (2nd Submittal) (ESTIMATED FROM GOLF 8ASINS IN REPORT)
DT RW53 0.0 0.0
DI 0.0 1000.0 1500.0 2000.0 2500.0 3000.0 3500.0 4000.0 4145.0 4500.0
DQ 0.0 10.0 115.0 290.0 460.0 715.0 980.0 1100.0 1145.0 1260.0

KK W53W54ROUTE
KM Cross-section: side slopes, width based on aerial and topa
KM Manning's N Value: natural desert wash wi vegetation
RS 2 FLOW
RC 0.035 0.035 0.035 9900 0.0157 0.00
RX 100.00 124.00 144.00 150.00 160.00 190.00 220.00 240.00
RY 1194.5 1194.00 1190.00 1184.00 1184.10 1186.00 1190.00 1190.50

PAGE 13

676
o
o

882
33
o

1143
32
o

1191
32
o

807
33

o

18
621
104

o
INPUT

0.43
485

. 143
o

HEC-l

4.50
248
183

o

0.26
105
329

o

W54BASIN
8ASIN 80UNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO

0.980
0.23

o
520

o

KK
KM
KM
8A
LG
UI
UI
UI

496
497
498
499
500
501
502
503

489
490
491
492
493
494
495

1

•
LINE ID •...... 1. 2 3 .•..... 4 5 6 .•.•... 7 8 •..••.• 9 .•..•. 10

504
505

UI
UI

506
507

KK
HC

CPW54COM8INE
3 12.683

0.035 5173 0.0151 0.00
144.00 156.00 180.00 204.00 216.00 228.00

1124.00 1114.00 1114.10 1117.00 1117.50 1118.00

508
509
510
511
512
513
514

KK W54W57ROUTE
KM Cross-section: side slopes and width based on aerial
KM Manningls N Value: natural desert wash wi vegetation
RS 1 FLOW
RC 0.035 0.035
RX 100.00 124.00
RY 1126.0 1125.00

W568ASIN
8ASIN 80UNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO

0.448
0.17 0.28 4.20 0.61 5

o 143 474 812 956 583- 279 126 47
000000000
000000000
000000000
000000000

Hills) Preliminary Drainage Report

•

515
516
517
518
519
520
521
522
523
524

525
526
527
528
529

KK
KM
KM
8A
LG
UI
UI
UI
UI
UI

KK
KM
DT
DI
DQ

DW56REDIVERT
Sienna Hills (aka Tesota

RW56 35.6 0.0
0.0 500.0 5000.0 50000.0
0.0 500.0 5000.0 50000.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

28
o
o
o
o

0.0
0.0



• 530
531
532
533
534
535
536

KK W56W57ROUTE
KM Cross-section: Estimated 3' deep and 4:1 side slopes, width
KM based on aerial/Manning's N Value: clean straight earth
RS 1 FLOW
RC 0.022 0.022 0.022 4948 0.0038 0.00
RJ{ 100.00 108.00 116.00 128.00 131.00 143.00 153.00 163.00
RY 1108.5 1108.25 1108.00 1105.00 1105.10 1108.00 1108.25 1108.50

173
15

o
o
o

221
15

o
o
o

304
15

o
o
o

393
15

o
o
o

516
29
o
o
o

17
806
38

o
o
o

0.50
555

51
o
o
o

4.00
326

67
o
o
o

0.33
80
92
o
o
o

W55BA5IN
BASIN BOUNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
WOOD/PATEL (2006) MODIFIED SLIGHTLY TO MATCH 1990 2' CI TOPO

0.496
0.32

o
120

o
o
o

KK
KM
KM
BA
LG
UI
UI
UI
UI
UI

537
538
539
540
541
542
543
544
545
546

1 HEC-1 INPUT PAGE 14

LINE ID 1 2 3 4 5 6 7 8 9 10

547
548
549
550
551

KK
KM
DT
DI
DQ

DW55REDIVERT
Verado GOBS

DWSSS 0.0
0.0 55.0
0.0 0.0

o. a
101. 0

0.0
537.0
382.0

1297.0
1080.0

2269.0
1984.0

4708.0
4269.0

7684.0 11074.0
7072.0 10310.0

0.0
0.0

552
553
554
555
556
557
558

KK W55W57ROUTE
KM Cross-section: Estimated 2' deep and 4:1 side slopes, width
KM based on aerial/Manning's N Value: natural desert wash wi vegetation
RS 4 FLOW
RC 0.035 0.035 0.035 5747 0.0096 0.00
RJ{ 100.00 110.00 120.00 136.00 156.00 172.00 192,00 212.00
RY 1136.5 1136.25 1136.00 1134.00 1134.10 1136.00 1136.25 1136.50

700
o
o
o
o

946
o
o
o
o

1231
o
o
o
o

1641
42
o
o
o

1284
43

o
o
o

19
889

43
o
o
o

0.37
695
101

o
o
o

4.65
388
166

o
o
o

0.29
138
239

o
o
o

W57BASIN
BASIN BOUNDARY FROM VERRADO DEVELOPED CONDITIONS DRAINAGE PLAN
WOOD/PATEL, 2006 MODIFIED SLIGHTLY TO MATCH NEW TOPO

1.161
0.27

o
409

o
o
o

KK
KM
KM
BA
LG
UI
UI
UI
UI
UI

559
560
561
562
563
564
565
566
567
568•

the Caterpillar Property (Basin #42)
569
570
571
572
573

KK
KM
DT
DI
DQ

DW57REDIVERT
Master Drainage Plan for

RW57 21.6 0.0
0.0 500.0 5000.0 50000.0
0.0 500.0 5000.0 50000.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

574
575

KK CPW57COMBINE
Hc 4 14.788

576
577
578
579
580
581
582
583

KK SRW57 STORAGE
KM Verrado SR42
KO
RS STOR
SV 24.40 29.60 35.70 42.00 48.50 55.20 62,20 69.30 76.70
SQ 368.00 1040.00 1912.00 2944.00 4114.00 5410.00
SE 1084.0 1090.00 1091.00 1092.00 1093.00 1094.00 1095.00 1096.00 1097.00 1098.00
ST

HEC-1 INPUT PAGE 15

LINE ID 1 2 3 4 5 6 7 8 9 , .10

584
585
586
587
588
589

KK W57W58ROUTE
KM Cross-section: Taken from aerial and tope
RS 1 FLOW
RC 0.022 0.022 0.022 1236 0.0067 0.00
RJ{ 100.00 115.50 121.80 142.00 179.30 191.30 199.60 207.80
RY 1072.0 1070.00 1064.00 1062.00 1061.90 1064.00 1065.00 1066.00

32
o
o

48
o
o

75
o
o

117
o
o

180
o
o

18
208

6
o

0.35
176

5
o

4.65
101

5
o

0.33
25
14

o

W5BBASIN
BASIN BOUNDARY VARIES FROM VERRADO DEVEL.COND.PLAN WOOD/PATEL 2006
NEW 2' CI TOPO OETAINED 2008

0.131
0.30

o
19

o

KK
KM
KM
BA
LG
UI
UI
UI

590
591
592
593
594
595
596
597•



•
598
599

600
601

UI
UI

KK CPW58COMBINE
HC 2 14.919

o
o

•

602
603
604
605
606
607
608
609

610
611
612
613
614

615
616
617
H8

619
620
621
622
623
624

LINE

625
626

627
628
629
630
631

632
633
634
635
636
637

638
639
640

641

KK SRW58STORAGE
KM storage based on new topa section calculations
KG
RS STOR
SV 0.17 2.57 5.40 13.08 31.52 47.89 64.25 111.96 171.81
SQ 784.10 2217.60 3099.20 3799.80 4122.90 4540.00 6878.8012249.90
SE 1084.0 1086.00 1088.00 1090.00 1092.00 1094.00 1095.00 1096.00 1098.00 1100.00
ST

KK DW58SEDIVERT
KM Divert is stage storage on 4-10xB boxes under I-1O. Diverted flow goes s

DT DW58S 0.0 0.0
DI 0.0 100.0 2000.0 4100.0' 4200.0 5000.0 6000.0 7000.0 8000.0 9000.0

DQ 0.0 100.0 2000.0 4100.0 4195.5 4606.7 4833.2 4983.7 5102.6 5203.3

KK W38BASIN
KM BASIN BOUNDARY FORMED BY MCDOWELL, I-1.0, JACKRABBIT
KM AND TUTHILL, DETAILED I-l0 TOPO AND CULVERT INFO
BA 0_ 2Sl

LG 0.32 0.32 4.65 0.33 7
ur 0 30 77 163 235 279 279 236 174 127

UI 93 68 51 36 27 20 14 7 7 8

UI 7 0 0 0 0 0 0 0 0 0
UI 0 0 0 0 0 0 0 0 0 0

UI 0 0 0 0 0 0 0 0 0 0

HEC-1 INPUT PAGE 16

ID 1. 2 3 4 5 6 ......• 7 8 9 10

KK CPW38 COMBINE
HC 2 15.17

KK DW38SEDIVERT
KM Full flow capacity of culverts under I-1O is diverted flow
DT DW38S 0.0 0.0
DI 0.0 100.0 200.0 300.0 400.0 467.0 500.0 800.0 1000.0 10000.0
DQ 0.0 100.0 200.0 300.0 400.0 467.0 467.0 467.0 467.0 467.0

KK W38W37ROUTE
KM Cross section based from 1990 topa, Manning's N Value: clean earth
RS 3 FLOW
RC 0.022 0.022 0.022 2849 0.0053 0.00
RX 100.00 204.00 440.00 608.00 687.00 700.00 736.00 759.00
RY 1083.0 1082.00 1080.00 1078.00 1078.00 1080.00 1082.00 1083.00

KK CPW37COMBINE
ZW A=CIP B=CPW37 C=FLOW
HC 3 19.291

zz

SCHEMATIC DIAGRAM OF STREAM NETWORK
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51
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V
V
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W28A

CPW28A .
V
V

W28A33

W33

CPW33 .
V
V

W33W35

(---» DIVERSION OR PUMP FLOW

« - - -) RETURN OF DIVERTED OR PUMPED FLOW





• 330 CPW44 .•..•........••••..•••.•
V
V

332 W44W46

339 W45
V
V

349 W45W46

356. W46

366 CPW46A .•.•....•.•.

370 .----_.-> RW46
368 DW46RE

373 CPW46B •.•••••..•.•
V
V

375 W46W54

·382 W47

392 W48

402 CPW47 . ..
V
V

404 W47W49

411 W50

421 W49

• 431 CPW49 ...•..•.•.•..••..•••.•..
V
V

433 W49W51

440 W51
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452 W52

462 CPW52 ...•....•.•.
V
V

464 W52W53

471 W53

481 CPW53 ••.••.•••..•

486 ,-------> RW53
483 DW53RE

V
V

489 W53W54

496 W54

506 CPW54 ...
V
V

508 W54W57

515 W56• ·527 .-------> RW56
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525
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V
V
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V
V
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V
V
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V
V

W57W56
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CPW56 .
V
V
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.-------> DW58S
DW58SE

W3S

CPW3S .

.------->
DW57RE

RW57

632

636 CPW37 .

.------->
DW38SE

V
V

W38W37

DW38S

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************

* *
***************************************

FLOOD HYDROGRAPH PACKAGE
JUN 1998

VERSION 4.1

RUN DATE 04APR10 TIME

(HEC-l1 U. S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

***************************************** ***************************************

•

WHITE TANKS AREA, WATERSHED CONTRIBUTING TO FRS#3
PREPARED BY HOSKIN RYAN CONSULTANTS EXCLUSIVELY FOR
FRS#3 OUTLET CHANNEL DESIGN, 04-01-2010
BASED ON HDR LOOP303/WHITE TANKS ADMPU AHA (09-04-09)
HEC-l MODEL OF EXISTING CONDITIONS WITH CIP
MODIFICATIONS INCLUDE,
(1) UPDATE WITH AVERAGE RAINFALL DEPTH FOR JACKRABBIT CORRIDOR
(2) UPDATE THE PROPOSED CHANNEL DESIGN
(31 DELETE RETENTION OF PASQUELETTI TO REFLECT EXIST CONDITIONS
(41 DELETE BASIN W21A DUE TO THE ADOPTION OF PIPE AT REACH 9

*****************************************************************
Flood Control District of Maricopa County
L303_EX_CIP_MB02 - Loop 303/ White Tanks ADMPU AHA
100 YEAR
24 Hour Storm
Unit Hydrograph: S-Graph
08/18/2009

FCDMC CONTRACT 2007C031
BY HDR ENGINEERING (#79902)



EXISTING CONDITIONS WITH CIP-AUGUST 2009
MAJOR BASIN 02• FILE NAME, ECIP-MB2. DAT

26 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL

IDATE 1JAN99 STARTING DATE
ITIME 1200 STARTING TIME

NQ 2000 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 8JAN99 ENDING DATE
NDTIME 1035 ENDING TIME
I CENT 19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 166.58 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT

27 JD INDEX STORM NO . . 1
STRM 3.66 PRECIPITATION DEPTH
TRDA .00 TRANSPOSITION. DRAINAGE AREA

28 PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 ;00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00• .00 .00 .00 .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

38 JD INDEX STORM NO.
STRM 3.48 PRECIPITATION DEPTH
TRDA 10.00 TRANSPOSITION DRAINAGE AREA

o PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 , .00 .00 .00 .00 .00
.00 ,00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 ,00 .00 ,00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 ,03 .03
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01
.01 .01 ,01 .01 ,01 .01 .00 .00 .00 .00
.00 .00 .00 ,00 .00 .00 .00 .00 .00 .00
.00 .00 ,00 ,00 ,00 .00 .00 .00 .00 .00
,00 ,00 ,00 .00 .00 .00 .00 .00 .00 .00
.00 ,00 ,00 .00 .00 .00 .00 .00 .00 .00
.00 ,00 .00 ,00 .00 .00 .00 .00 .00 .00

• .00 .00 .00 ,00 .00 .00 .00 .00 .00 .00
.00 .00 ,00 ,00 .00 .00 .00 .00 .00 .00-

.00 .00 .00 .00 ,00 .00 .00 .00 .00 .00

.00 .00 ,00 .00 .00 .00 .00 .00 ,00 .00



•

•

•

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 _00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00

42 XO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
I PLOT 0 PLOT CONTROL
QSCAL 0 . HYDROGRAPH PLOT SCALE

-----DSS---ZOPEN, Existing File Opened, File, EXI00YR.DSS
Unit: 7~; DSS V~rsion: 6-JG

----- Entering ZRRTSX for unit 71 -----
Pathname, /WT/FRS3/FLOW//5MIN//

Time Window set. Interval: 5 Number of data values: 1
Starting date and time: Jan 1, 1999 1200 ( 36160 720)
Ending date and time, Jan 1, 1999 1200 ( 36160 720)
Input time offset: 0
After ZRDINF, Record found: T
Pathname, /WT/FRS3/FLOW/OIJANI999/5MIN//
Number of actual data: ,288 Header length:
Compression': 0 Quality: 0

-----DSS--- ZREAD Unit 71; Verso 4, /WT/FRS3/FLOW/OIJANI999/5MIN//
----DSS---Debug: Enter ZRRTSB; Unit: 71

NSTART, 1 NVALS, 1 JULS, 36160 ISTIME, 720
NLDATA, 288 JULSD, 36160
JULS, 01JAN99 JULSD, 01JAN99
Quality Read: P, Quality Requested: F
---ZRRTSB Calculations, NPOS, 144 NDATA, 288 NREAD, ILIM,

----- Exiting ZRRTS, Number of data values: 1, Status:
Offset: 0, Units: CFS Type:INST-VAL
----- Entering ZRRTSX for unit 71

Pathname: /WT/FRS3/FLOW//SMIN//
Time Window set. Interval: 5 Number of data values: 744
Starting date and time: Jan 1, 1999 1200 ( 36160 720)
Ending date and time, Jan 4, 1999 0155 ( 36163 115)
Input time offset: 0
After ZRDINF, Record found: T
Pathname, /WT/FRS3/FLOW/OIJAN1999/5MIN//
Number of actual data: 288 Header length:
Compression: 0 Quality: 0

-----DSS--- ZREAD Unit 71 ; VerB . 4, /WT/FRS3/FLOW/OIJANI999/5MIN/ /
----DSS---Debug: Enter ZRRTSB; Unit: 71

NSTART, 1 NVALS, 744 JULS, 36160 ISTIME, 720
NLDATA, 288 JULSD, 36160
JULS: 01JAN99 JULSD, 01JAN99
Quality Read: F, Quality Requested: F
---ZRRTSB Calculations, NPOS, 144 NDATA, 288 NREAD: 145 ILIM, 145
After ZRDINF, Record found: T
Pathname, /WT/FRS3/FLOW/02JANI999/5MIN//
Number of actual data: 288 Header length:
Compression: 0 Quality: 0

-----DSS--- ZREAD ·Unit 71; Vers. 4, /WT/FRS3/FLOW/02JAN1999/5MIN/ /
----DSS-~-Debug: Enter ZRRTSB; Unit: 71

NSTART, 146 NVALS, 744 JULS, 36160 ISTIME, 720
NLDATA, 288 JULSD, 36161
JUL8, 01JAN99 JULSD: 02JAN99
Quality Read: F, Quality Requested: F
---ZRRTSB Calculations: NPOS, 1 NDATA, 288 NREAD: 288 ILIM, 433
After ZRDINF, Record found:- T
Pathname, /WT/FRS3/FLOW/03JANI999/5MIN//
Number of actual data: 288 Header length:
Compression: 0 Quality: 0

-----OSS--- ZREAD Unit 71; Vers. 4, /WT/FRS3/FLOW/03JANI999/5MIN/ /
----DSS---Debug, Enter ZRRTSB; Unit, 71

NSTART, 434 NVALS, 744 JULS, 36160 ISTIME, 720
NLDATA, 288 JULSD, 36162
JULS, 01JAN99 JULSD, 03JAN99
Quality Read: F, Quality Requested: F
---ZRRTSB calculations, NPOS, 1 NDATA, 288 NREAD, 288 ILIM, 721
After ZRDINF, Record found: T
Pathname, /WT/FRS3/FLOW/04JANI999/5MIN//
Number of actual data: 288 Header length:
Compression: 0 Quality: 0

-----D8S--- ZREAD Unit 71; Vers. 4, /WT/FRS3/FLOW/04JANI999/5MIN/ /
----DSS---Debug: Enter ZRRTSBi Unit: 71

NSTART, 722 NVALS, 744 JULS, 36160 ISTIME, 720
NLDATA, 288 JULSD, 36163
JULS, 01JAN99 JULSD, 04JAN99
Quality Read: F, Quality Requested: F
---ZRRTSB Calculations, NPOS: 1 NDATA, 288 NREAD, 23 ILIM, 744

----- Exiting ZRRTS, Number of data values: 744, Status: 0
Offset: 0, Units: CFS Type:INST-VAL
----- Entering ZRRTSX for unit 71

Pathname, /WT/FRS3/FLOW//5MIN//
Time Window set. Interval: 5 Number of data values:
Starting date and time: Jan 4, 1999 0155 ( 36163 1151
Ending date and time, Jan 4, 1999 0155 ( 36163 115)
Input time offset: 0
After ZRDINF, Record found: T
Pathname, /WT/FRS3/FLOW/04JANI999/5MIN//
Number of actual data: 288 Header length:
Compression: 0 Quality: 0

-----DSS-- - ZREAD Unit 71; Vers. 4, /WT/FRS3/FLOW/04JANI999/5MIN/ /
----DSS---Debug, Enter ZRRTSB; Unit, 71

NSTART, 1 NVALS, 1 JULS, 36163 ISTIME, 115



•

•

•

NLDATA, 288 JULSD, 36163
JULS, 04JAN99 JULSD: 04JAN99
Quality Read: F, Quality Requested: F
---ZRRTSB Calculations, NPOS: 23 NDATA: 288 NREAD: ILIM:

----- Exiting ZRRTS, Number of data values: 1, Status:
Offset: 0, Units: CFS Type:INST-VAL
----- Entering ZRRTSX for unit 71

Pathname, /WT/FRS3/FLOW//5MIN//
Time Window set. Interval: 5 Number of data values: 744
Starting date and time: Jan 4, 1999 0155 36163 115)
Ending date and time: Jan 6, 1999 1550 36165 950)
Input time offset: ·0
After ZRDINF, Record found: T
Pathname: /WT/FRS3/FLOW/04JAN1999/5MIN//
Number of actual data: 288 Header length:
Compression: 0 Quality: 0

-----DSS--- ZREAD Unit 71; Verso 4: /WT/FRS3/FLOW/04JAN1999/5MIN//
----DSS---Debug: Enter ZRRTSBj Unit: 71

NSTART: 1 NVALS, 744 JULS: 36163 ISTIME: 115
NLDATA: 288 JULSD, 36163
JULS: 04JAN99 JULSD: 04JAN99
Quality Read: F, Quality Requested: F
---ZRRTSB Calculations, NPOS: 23 NDATA: 288 NREAD: 266 ILIM, 266
After ZRDINF, Record found: T
Pathname: /WT/FRS3/FLOW/05JAN1999/5MIN//
Number of actual data: 288 Header length:
Compressiqn: 0 Quality: 0

-----DSS--- ZREAD Unit 71; Verso 4: /WT/FRS3/FLOW/05JAN1999/5MIN//
----DSS---Debug: Enter ZRRTSB; Unit: 71

NSTART: 267 NVALS, 744 JULS: 36163 ISTIME: 115
NLDATA: 288 JULSD: 36164
JULS, 04JAN99 JULSD: 05JAN99
Quality Read: F, Quality Requested: F
---ZRRTSB Calculations: NPOS: 1 NDATA: 288 NREAD: 288 ILIM: 554
After ZRDINF, Record found: T
Pathname: /WT/FRS3/FLOW/06JAN1999/5MIN//
Number of actual data: 288 Header length:
Compression: 0 Quality: 0

-----DSS--- ZREAD Unit 71; Verso 4: /WT/FRS3/FLOW/06JAN1999/5MIN//
----DSS---Debug: Enter ZRRTSB; Unit: 71

NSTART: 555 NVALS: 744 JULS: 36163 ISTIME: 115
NLDATA: 288 JULSD, 36165
JULS, 04JAN99 JULSD: 06JAN99
Quality Read: F, Quality Requested: F
·--ZRRTSB Calculations: NPOS: 1 NDATA: 288 NREAD: 190 ILIM: 744

----- Exiting ZRRTS, Number of data values: 744, Status: 0
Offset: 0, Units: CFS Type:INST-VAL
----- Entering ZRRTSX for unit 71 --~--

Pathname, /WT/FRS3/FLOW//5MIN//
Time Window set. Interval: 5 Number of data values:
Starting date and time: Jan 6, 1999 1550 36165 950)
Ending date and time: Jan 6, 1999 1550 36165 950)
Input time offset: 0
After ZRDINF, Record found: T
Pathname, /WT/FRS3/FLOW/06JAN1999/5MIN//
Number of actual data: 288 Header length:
Compression: 0 Quality: a

-----DSS--- ZREAD Unit 71; Verso 4: /WT/FRS3/FLOW/06JAN1999!5MIN//
----OSS---Debug: Enter ZRRTSBi Unit: 71

NSTART: 1 NVALS, 1 JULS: 36165 ISTIME: 950
NLDATA: 288 JULSD: 36165
JULS, 06JAN99 JULSD: 06JAN99
Quality Read: F, Quality Requested: F
---ZRRTSB Calculations, NPOS: 190 NDATA, 288 NREAD: ILIM:

----- Exiting ZRRTS, Number of data values: 1, Status:
Offset: 0, Units: CFS Type:INST-VAL
----- Entering ZRRTSX for unit 71 -----

Pathname: /WT/FRS3/FLOW//5MIN//
Time Window set. Interval: 5 Number of data values: 744
Starting date and time: Jan 6, 1999 1550 36165 950)
Ending date and time: Jan 9, 1999 0545 36168 345)
Input time offset: 0
After ZRDINF, Record found: T
Pathname: /WT/FRS3/FLOW/06JAN1999/SMIN//
Number of actual data: 288 Header length:
Compression: a Quality: a

-----DSS--- ZREAD Unit 71; Vers 0 4: /WT/FRS3/FLOW/06JAN1999/5MIN/ /
----DSS---Debug: Enter ZRRTSB; Unit; 71

NSTART, 1 NVALS: 744 JULS, 36165 ISTIME: 950
NLDATA, 288 JULSD, 36165
JULS, 06JAN99 JULSD: 06JAN99
Quality Read: P, Quality Requested: F
---ZRRTSB Calculations: NPOS: 190 NDATA: 288 NREAD; 99 ILIM: 99
After ZRDINF, Record found: T
Pathname: /WT/FRS3/FLOW/07JAN1999/5MIN//
Number of actual data: 288 Header length:
Compression: 0 Quality: 0

-----oSS--- ZREAD Unit 71; Vers 0 4: /WT/FRS3/FLOW/07JAN1999/5MIN/ /
----DSS---Debug: Enter ZRRTSB; Unit: 71

NSTART: 100 NVALS: 744 JULS: 36165 ISTIME: 950
NLDATA: 288 JULSD, 36166
JULS: 06JAN99 JULSD, 07JAN99
Quality Read: F, Quality Requested: F
---ZRRTSB Calculations: NPOS: 1 NDATA, 288 NREAD: 288 ILIM: 387
After ZRDINF, Record found: T
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Pathname: ./WT/FRS3/FLOW/08JAN1999/SMIN//
Number of actual data: '288 Header length:
Compression: 0 Quality: 0

-----DSS--- ZREAD Unit 71;Vers. 4: /WT/FRS3/FLOW/08JAN1999/SMIN//
----DSS--·Oebug: Enter ZRRTSBj Unit: 71

NSTART: 388 NVALS: 744 JULS: 36165 ISTIME: 950
NLDATA: 288 JULSD: 36167
JULS: 06JAN99 JULSD: 08JAN99
Quality Read: F, Quality Requested: F
---ZRRTSB Calculations: NPOS: 1 NDATA: 288 NREAD: 28B ILIM: 675
After ZRDINF, Record found: F
Pathname: /WT/FRS3/FLOW/09JAN1999/SMIN//

----DSS---Debug: Enter ZRRTSB; Unit: 71
NSTART: 676 NVALS: 744 JULS: 36165 ISTIME: 950
NLOATA: 2B8 JULSO: 3616B
JULS: 06JAN99 JULSO: 09JAN99
Quality Read: F , Quality Requested: F
---ZRRTSB Calculations: . NPOS: 1 NOATA: 288 NREAD: 69 ILIM: 744

-----058*** ZRRTS: CAUTION - Data block not found in file. Unit: 71
Pathname: /WT/FRS3/FLOW/09JAN1999/SMIN//

----- Exiting ZRRTS, Number of data values: 744, Status:
Offset: 0, Units: CFS Type:INST-VAL

--- --OSS---ZWRITE Unit 71; Vers. 4: /CIP/21A28A/FLOW/01JAN1999/SMIN/ /
-----OSS---ZWRITE Unit 71; Vers. 4: /CIP/21A28A/FLOW/02JAN1999/SMIN/ /
-----OSS---ZWRITE Unit 71; Vers. 4: /CIP/21A28A/FLOW/03JAN1999/SMIN/ /
-----DSS---ZWRITE Unit 71; Verso 4: /CIP/21A28A/FLOW/04JAN1999/SMIN//
-----OSS---ZWRITE Unit 71; Vers. 4: /CIP/21A28A/FLOW/OSJAN1999/SMIN//
-----OSS---ZWRITE Unit 71; Vers. 4: /CIP/21A28A/FLOW/06JAN1999/SMIN/ /
-----OSS-- -ZWRITE Unit 71; Vers. 4: /CIP/21A28A/FLOW/07JAN1999/SMIN/ /
-- - --OSS---ZWRITE Unit 71; Vers. 4: /CIP/21A28A/FLOW/08JAN1999/SMIN/ /
-----DSS---ZWRITE Unit 71; Vers. 1: /CIP/W28A/FLOW/01JAN1999/SMIN//
-----OSS---ZWRITE Unit 71; Vers. 1: /CIP/W2BA/FLOW/02JAN1999/SMIN/ /
-----OSS---ZWRITE Unit 71; Verso 1: /CIP/W28A/FLOW/03JAN1999/SMIN//
-----OSS---ZWRITE Unit 71; Vers. 1: /CIP/W28A/FLOW/04JAN1999/SMIN/ /
-----OSS---ZWRITE Unit 71; Vers. 1: /CIP/W28A/FLOW/OSJAN1999/SMIN/ /
-----OSS---ZWRITE Unit 71; Verso 1: /CIP/W28A/FLOW/06JAN1999/SMIN//
-----OSS---ZWRITE Unit 71; Vers. 1: /CIP/W28A/FLOW/07JAN1999/SMIN/ /
-----DSS---ZWRITE Unit 71; Vers. 1: /CIP/W28A/FLOW/08JAN1999/SMIN/ /
-----OSS---ZWRITE Unit 71; Vers. 4: /CIP/CPW28A/FLOW/01JAN1999/SMIN//
-----OSS---ZWRITE Unit 71; Vers. 4: /CIP/CPW28A/FLOW/02JAN1999/SMIN/ /
-----OSS---ZWRITE Unit 71; Vers. 4: /CIP/CPW28A/FLOW/03JAN1999/SMIN//
-----OSS---ZWRITE Unit 71; Vers. 4: /CIP/CPW28A/FLOW/04JAN1999/SMIN/ /
--- --OSS---ZWRITE Unit 71; Vers. 4: /CIP/CPW28A/FLOW/OSJAN1999/SMIN/ /
-----DSS---ZWRITE Unit 71; Vers. 4: /ctP/CPW28A/FLOW/06JAN1999/SMIN/ /
-----OSS---ZWRITE Unit 71; Vers. 4: /CIP/CPW28A/FLOW/07JAN1999/SMIN//
-----OSS---ZWRITE Unit 71; Vers. 4: /CIP/CPW28A/FLOW/08JAN1999/SMIN/ /
-----OSS---ZWRITE Unit 71; Vers. 4: /CIP/W28A33/FLOW/01JAN1999/SMIN/ /
-----DSS---ZWRITE Unit 71; Vers. 4: /CIP/W28A33/FLOW/02JAN1999/SMIN//
-.---OSS---ZWRITE .Unit 71; Vers. 4: /CIP/W28A33/FLOW/03JAN1999/SMIN/ /
-----OSS---ZWRITE Unit 71; Vers. 4: /CIP/W28A33/FLOW/04JAN1999/SMIN//
-----OSS---ZWRITE Unit 71; Vers. 4: /CIP/W28A33/FLOW/OSJAN1999/SMIN//
-----OSS-- -ZWRITE Unit 71; Vers. 4: /CIP/W28A33/FLOW/06JAN1999/SMIN/ /
-----OSS---ZWRITE Unit 71; Vers. 4: /CIP/W28A33/FLOW/07JAN1999/SMIN//
-----OSS---ZWRITE Unit 71; Vers. 4: /CIP/W28A33/FLOW/08JAN1999/SMIN/ /
-----OSS---ZWRITE Unit 71; Vers. 4: /CIP/W33/FLOW/01JAN1999/SMIN/ /
-----OSS---ZWRITE Unit 71; Vers. 4: /CIP/W33/FLOW/02JAN1999/SMIN/ /
-----OSS- --ZWRITE Unit 71; Vers. 4: /CIP/W33/FLOW/03JAN1999/SMIN/ /
--- --OSS-- -ZWRITE Unit 71; Vers. 4: /CIP/W33/FLOW/04JAN1999/SMIN/ /
-----OSS-- -ZWRITE Unit 71; Vers. 4: /CIP/W33/FLOW/OSJAN1999/SMIN/ /
--- --OSS---ZWRITE Unit 71; Vers. 4: /CIP/W33/FLOW/06JAN1999/SMIN/ /
-----OSS---ZWRITE Unit 71; Vers. 4: /CIP/W33/FLOW/07JAN1999/SMIN/ /
-----DSS---ZWRITE Unit 71; Vers. 4: /CIP/W33/FLOW/08JAN1999/SMIN/ /
-----DSS---ZWRITE Unit 71; Vers. 4: /CIP/CPW33/FLOW/01JAN1999/SMIN/ /
-- ---OSS---ZWRITE Unit 71; Vers. 4: /CIP/CPW33/FLOW/02JAN1999/SMIN/ /
-_ ---OSS---ZWRITE Unit 71; Vers. 4: /CIP/CPW33/FLOW/03JAN1999/SMIN/ /
-----OSS-- -ZWRITE Unit 71; Vers. 4: /CIP/CPW33/FLOW/04JAN1999/SMIN/ /
-----OSS-- -ZWRITE Unit 71; Vers. 4: /CIP/CPW33/FLOW/OSJAN1999/SMIN/ /
-----OSS---ZWRITE Unit 71; Vers. 4: /CIP/CPW33/FLOW/06JAN1999/SMIN//
-----DSS---ZWRITE Unit 71; Vers. 4: /CIP/CPW33/FLOW/07JAN1999/SMIN/ /
-- ---DSS---ZWRITE Unit 71; Vers. 4: /CIP/CPW33/FLOW/08JAN1999/SMIN/ /
-- ---DSS---ZWRITE Unit 71; Vers. 4: /CIP/W33W35/FLOW/01JAN1999/5MIN/ /
-----OSS-- -ZWRITE Unit 71; Vers. 4: /CIP/W33W3S/FLOW/02JAN1999/SMIN/ /
--- --DSS-- -ZWRITE Unit 71; Vers. 4: /CIP/W33W3S/FLOW/03JAN1999/SMIN/ /
-- ---DSS---ZWRITE Unit 71; Vers. 4: /CIP/W:i3W3S/FLOW/04JAN1999/SMIN/ /
--- --DSS---ZWRITE Unit 71; Vers. 4: /CIP/W33W3S/FLOW/OSJAN1999/SMIN/ /
-----DSS---ZWRITE Unit 71; Vers. 4: /CIP/W33W35/FLOW/06JAN1999/SMIN//
-- ---DSS---ZWRITE Unit 71; Vers. 4: /CIP/W33W3S/FLOW/07JAN1999/SMIN/ /
-----DSS---ZWRITE Unit 71; Verso 4: /CIP/W33W3S/FLOW/08JAN1999/SMIN//

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *'** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

PRINT CONTROL
PLOT CONTROL
HYOROGRAPH PLOT SCALE

/CIP/CPW35/FLOW/01JAN1999/SMIN/ /

VARIABLES
5
o

O.
4 :

STORAGESRW34114 KK

116 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

-----DSS---ZWRITE Unit 71; Verso•



-----DSS---ZWRITE Unit 71 Verso 4 : !CIP!CPW3S!FLOW!02JAN1999!SMIN!!

• -----DSS---ZWRITE Unit 71 Verso 4 : !CIP!CPW3S!FLOW!03JAN1999!SMIN!!
-----DSS---ZWRITE Unit 71 Verso 4 : !CIP!CPW3 S!FLOW!04JAN1999!SMIN!!
-----DSS---ZWRITE Unit 71; Verso 4 : !CIP!CPW3S!FLOW!OSJAN1999!SMIN!!
-----DSS---ZWRITE Unit 71, Verso 4: !CIP!CPW3S!FLOW!06JAN1999!SMIN!!
-----DSS---ZWRITE Unit 71; Verso 4: !CIP!CPW3S!FLOW!07JAN1999!SMIN!!
-----DSS---ZWRITE Unit 71; Verso 4: !CIP!CPW3S!FLOW!08JAN1999!SMIN!!
-----·OSS---ZWRITE 'Unit 71; Verso 4: !CIP!W3SW36!FLOW!01JAN1999!SMIN!!
- - - - - OSS - - - ZWRITE Uni t 71, Verso 4: !CIP!W3SW36!FLOW!02JAN1999!SMIN!!
-----OSS---ZWRITE Unit 71; Verso 4 : !CIP!W3 SW36!FLOW!03JAN1999!SMIN!!
-----DSS---ZWRITE Unit 71, Verso 4 : !CIP!W3SW36!FLOW!04JAN1999!SMIN!!
-----OSS---ZWRITE Unit 71, Verso 4 : !CIP!W3SW36!FLOW!OSJAN1999!SMIN!!
-----OSS---ZWRITE Unit 71, Vera. 4 : !CIP!W3 SW3 6!FLOW!06JAN1999!SMIN!!
-----OSS---ZWRITE Unit 71, Verso 4, !CIP!W3 SW36!FLOW!07JAN1999!SMIN!!
-----OSS---ZWRITE Unit 71, Verso 4: !CIP!W3 SW36!FLOW/ 08JAN1999!SMIN!!
-----OSS---ZWRITE Unit 71, Verso 4, !CIP!CPW3 6!FLOW!OlJAN1999!SMIN!!
- - ~- -,D83-- -ZWRITE Unit 71, Verso 4, !CIP!CPW36!FLOW!02JAN1999!SMIN!!
-----DSS---ZWRITE Unit 71, Verso 4, !CIP!CPW3 6!FLOW!03JAN1999!SMIN!!
-----DSS---ZWRITE Unit 71, Verso 4: !CIP!CPW36!FLOW!04JAN1999!SMIN!!
-----OSS---ZWRITE Unit 71, Verso 4: !CIP!CPW3 6!FLOW!OSJAN1999!SMIN!!
-----OSS---ZWRITE Unit 71, Verso 4, !CIP!CPW3 6!FLOW!06JAN1999!SMIN!!
-----OSS---ZWRITE Unit 71; Verso 4, !CIP!CPW36!FLOW!07JAN1999!SMIN!!
-c---osS---ZWRITE Unit 71, Verso 4, !CIP!CPW36!FLOW!08JAN1999!SMIN!!
-----DSS---ZWRITE 'Unit 71; Verso 4, !CIP!W36W37!FLOW!01JAN1999!SMIN!!
-----OSS---ZWRITE Unit 71; Verso 4, !CIP!W36W37!FLOW!02JAN1999!SMIN!!
-----OSS---ZWRITE Unit 71, Verso 4 : !CIP!W36W37!FLOW!03JAN1999!SMIN!!
-----DSS---ZWRITE Unit 71; Verso 4 : !CIP!W36W37!FLOW!04JAN1999!SMIN!!
-----OSS---ZWRITE Unit 71; Verso 4 : !CIP!W36W37!FLOW!OSJAN1999/SMIN!!
---,--DSS---ZWRITE Unit 7~i Verso 4 : /CIP/W36W37!FLOW/06JAN1999/SMIN/ /

--- - -OSS-- -ZWRITE Unit 71; Verso 4 : !CIP!W36W37!FLOW!07JAN1999!SMIN!!
- - - - -DSS-- - ZWRITE Unit 71; Verso 4: !CIP!W36W37!FLOW!08JAN1999!SMIN!!

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***•
23S KK

237 KO

SRW25

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

STORAGE

VARIABLES
S
o

o.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

262 KK

264 KO

SRW26

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

STORAGE

VARIABLES
5
o

o.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

30S KK

307 KO

SRW43

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

STORAGE

VARIABLES
5
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

•
S76KK

S78 KO

SRWS7

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

STORAGE

VARIABLES
S
o

o.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE



• *** *** *** *** ****** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** **. *** *** *** *** ***

**************

602 KK SRW58 STORAGE

**************

604 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

-----DSS---ZWRITE Unit 71.; Verso 4, /CIP/CPW37 /FLOW/01JAN1999/5MIN/ /
- - - --DSS- - -ZWRITE Unit 71; Verso 4, /CIP /CPW3 7 /FLOW/02JAN1999/5MIN/ /
-----DSS---ZWRITE Unit 71; Verso 4, /CIP /CPW3 7 /FLOW/03JAN1999/5MIN/ /
-- -- -DSS- - - ZWRITE Unit 71; Verso 4, /CIP/CPW37 /FLOW/04JAN1999/5MIN/ /
-- - - -DSS- - - ZWRITE Unit 71; Verso 4, /CIP/CPW37 /FLOW/05JAN1999/5MIN/ /
- -- - -DSS- - - ZWRITE Unit 71; Vers. 4, /CIP/CPW37 /FLOW/06JAN1999/5MIN/ /
-- -- -DSS- - - ZWRITE Unit 71; Verso 4, /CIP/CPW37 /FLOW/07JAN1999/5MIN/ /
-----DSS- - - ZWRITE Unit 71; Verso 4, /CIP/CPW37 /FLOW/08JAN1999/5MIN/ /

1
RUNOFF SUMMARY

FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ WT3 187. 17.00 186. 180. 99. 21.52

ROUTED TO
+ 21A28A 187. 17.42 186. 180. 99. 21.52

HyDROGRAPH AT
+ W28A 508. 12.42 61. 16. 5. .64

2 COMBINED AT
+ CPW28A 507. 12.42 186. 181. 104. .84

ROUTED TO

• + W28A33 424. 12.75 186. 180. 104. .84

HYDROGRAPH AT
+ 1'133 685. 12.42 81. 21. 7. .84

2 COMBINED AT
+ CPW33 790. 12.58 241. 197. 111. 1.68

ROUTED TO
+ 1'1331'135 761. 12.75 238. 196. 110. 1.68

HYDROGRAPH AT
+ 1'135 233. 12.33 26. 7. 2. .28

HYDROGRAPH AT
+ 1'134 255. 12.25 28. 8. 3. .23

ROUTED TO
+ SRW34 O. .00 O. O. O. .23

ROUTED TO
1'1341'135 O. . 00 O . O. O. .23

3 COMBINED AT
+ CPW35 851. 12.67 258. 201. 113. 2.19

ROUTED TO
+ 1'1351'136 799. 13.08 251. 199. 112. 2.19

HYDROGRAPH AT
+ 1'136 496. 12.50 69. 18. 6. .72

2 COMBINED AT
CPW36 931. 13.08 298. 212. 118. 2.91

ROUTED TO
1'1361'137 884. 13.33 294, 211. 118. 2.91

HYDROGRAPH AT
+ 1'137 736. 12.58 113. 30. 10. 1.21

HYDROGRAPH AT
+ 1'122 961. 12.17 92. 27. 9. .78

ROUTED TO

• + 1'1221'123 934. 12.25 92. 27. 9. .78

HYDROGRAPH AT
+ 1'123 1064. 12.17 106. 31. 10. .90
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2 COMBINED AT

ROUTBD TO

HYDROGRAPH AT

2 COMBINBD AT

ROUTBD TO

HYDROGRAPH AT

ROUTBD TO

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAPHAT

3 COMBINBD AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

CPW23

1'1231'124

1'124

CPW24

1'1241'127

1'125

SRW25

1'1251'126

1'126

CPW26

SRW26

1'1261'127

1'127

CPW27

1'1271'144

1'143

SRW43

1'1431'144

1'144

CPW44

1'1441'146

1'145

1'1451'146

1'146

CPW46A

RW46

DW46RE

CPW468

1'1461'154

1'147

1'148

1968.

1783.

547.

2320.

2107.

1037.

o.

714.

710.

o.

o.

495.

2525.

2142.

467.

o.

o.

440.

2572 .

2548.

1151.

994.

957.

1918.

1124.

794.

3331.

3283.

692.

389.

12.25

12.25

12.25

12.25

12.33

12.25

.00

. 00

12.33

12.33

.00

.00

12.25

12.33

12.50

12.08

.00

. 00

12.50

12.50

12.50

12.25

12.58

12.50

12.50

12.50

12.50

12.50

12.58

12.25

12.25

198.

198.

57.

254.

254.

120.

o.

o.

92.

o.

o.

51.

303.

302.

41.

o.

o.

58.

359.

359.

134.

134.

130.

263.

108.

155.

512.

512.

83.

44.

58.

58.

16.

74.

74.

32.

o.

o.

26.

26.

o.

o.

14.

87.

87.

14.

o.

o.

14.

101.

101.

34.

34.

37.

71.

27.

44.

144.

144.

24.

13.

19.

19.

5.

25.

25.

11.

o.

o.

9.

9.

o.

o.

5.

29.

29.

5.

o.

o.

5.

34.

34.

11.

11.

12.

24.

9.

15.

48.

48.

8.

4.

1. 68

1. 68

.47

2.15

2.15

1.10

1.10

1.10

.68

1. 78

1. 78

1.78

.41

4.34

4.34

.21

.21

.21

.60

5.15

5.15

1.03

1. 03

.93

1.96

1. 96

1. 96

7.11

7.11

.67

.35
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+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
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+

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

IiYDROGRAPIi AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

IiYDROGRAPIi AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPIi AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

4 COMBINED AT

ROUTED TO

CPW47

W47W49

W50

W49

CPW49

W49W51

W51

CPW51

W52

CPW52

W52W53

W53

CPW53

RW53

DW53RE

W53W54

W54

CPW54

W54W57

W56

RW56

DW56RE

W56W57

W55

DW55S

DW55RE

W55W57

W57

RW57

DW57RE

CPW57

SRW57

1077.

998.

971.

430.

2214 .

2034.

143.

2144.

850.

2980.

2758.

791.

2902.

665.

2237.

2116.

957.

6076.

5911.

558.

558.

o.

o.

507.

355.

151.

136.

1251.

559.

1251.

6785.

6604.

12.25

12.33

12.42

12.25

12.33

12.50

12.33

12.42

12.42

12.42

12.50

12.17

12.50

12.50

12.50

12.67

12.42

12.58

12..67

12.25

12.25

. 00

. 00

12.25

12.25

12.25

12.58

12.42

12.08

12.42

12.58

12.67

127.

127.

160.

48.

332.

332.

13.

345.

117.

459.

459.

57.

514.

59.

455.

455.

122.

1082.

1081.

39.

39.

O .

o.

56.

24.

31.

31.

148.

37.

121.

1228.

1228.

37.

37.

47.

14.

98.

98.

3.

101.

32.

132.

132.

IS.

147.

IS.

132.

132.

35.

309.

309.

10.

10.

o.

O.

16.

6.

10.

10.

43.

11.

32.

350.

334.

12.

12.

16.

5.

33.

33.

1.

34.

11.

44.

44.

5.

49.

5.

44.

44.

12.

104.

104.

3.

3.

o.

o.

5.

2.

3.

3.

14.

4.

11.

117.

Ill.

1.02

1. 02

1.35

.38

2.75

2.75

.15

2.90

1.12

4.02

4.02

.57

4.59

4.59

4.59

4.59

.98

12.68

12.68

.45

.45

.45

.45

.50

.50

.50

.50

1.16

1.16

1.16

14.79

14.79



ROUTED TO

• + W57W58 6575. 12.67 1228. 334. 111. 14.79

HYDROGRAPH AT
+ W58 166. 12.25 17. 5. 2. .13

2 COMBINED AT
+ CPW58 6608. 12.67 1243. 338. 113. 14.92

ROUTED TO
+ SRWS8 5281. 12.92 1244. 338. 113. 14.92

DIVERSION TO
+ DWs8S 4670. 12.92 1207. 329.. 110. 14.92

HYDROGRAPH AT
+ DWs8SE 611. 12.92 37. 9. 3. 14.92

HYDROGRAPH AT
+ W38 237. 12.33 27. 7. 2. .25

2 COMBINED AT
+ CPW38 657. 12.92 63. 16. 5. 15.17

DIVERSION TO
+ DW38S 467. 12.83 58. 15. 5. 15.17

HYDROGRAPH AT
+ DW38SE ~90. 12.92 5. L O. 15.1.7

ROUTED TO
+ W38W37 78. 13.17 5. 1. O. 15.17

3 COMBINED AT
CPW37 1073. 13.25 390. 236. 127. 19.29

1 SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SRW34
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1164.50 .00 .00
STORAGE O. O. O.

OUTFLOW O. o. O.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF

• OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1170.87 1170.87 17. O. 166.58 .00 .00

PLAN 2 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1164.50 .00 .00
STORAGE O. O. O.

OUTFLOW O. O. O.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1. 00 1170.63 1170.63 16. O. 166.58 .00 .00
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SRW2S

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ............... INITIAL VALUE SP I LLWAY CREST TOP OF DAM
ELEVATION 1443.00 .00 .00
STORAGE O. O. O.
OUTFLOW O. O. O.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1. 00 1459.50 1459. SO 69. O. 166.58 .00 .00

PLAN 2 . . . . . . . . . . . . . . . INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1443.00 .00 .00
STORAGE O. o. O.
OUTFLOW O. O. O.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1. 00 1458.94 1458.94 63. O. 166.58 .00 .00

• 1 SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SRW26
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)



PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1319.00 .00 .00• STORAGE O. O. o.
OUTFLOW O. O. O.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1. 00 1339.05 1339.05 54. O. 166.58 .00 .00

PLAN 2 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1319.00 .00 .00
STORAGE O. O. O.
OUTFLOW O. o. O.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1. 00 1338.00 1338.00 50. O. 166.58 .00 .00
1 SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SRW43

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1272.00 .00 .00
STORAGE O. O. O.

OUTFLOW O. O. O.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1280.93 1280;93 28. O. 166.58 .00 .00

PLAN 2 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1272.00 .00 .00
STORAGE O. O. O.
OUTFLOW O. O. O.

• RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1. 00 1280.74 1280.74 27. O. 166.58 .00 .00
1 SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SRW57

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ................ INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1084.00 .00 .00
STORAGE O. O. O.
OUTFLOW O. O. O.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1. 00 1099.37 1099. 37 87. 7190. 166.58 12.67 .00

PLAN 2 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1084.00 .00 .00
STORAGE O. o. O.
OUTFLOW O. O. O.

RATIO MAXIMUM MAXIMUM ~lAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1. 00 1098.94 1098.94 84. 6624. 166.58 12.67 .00
1 SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS ·FOR STATION SRW58

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1084.00 .00 .00
STORAGE O. O. O.
OUTFLOW O. O. O.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF

• OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1. 00 1097.07 1097. 07 90. 5791. 166.58 12.92 .00



•

•

•

PLAN 2 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1084.00 .00 .00
STORAGE O. o. O.

OUTFLOW O. o. O.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1096.65 1096.65 80. 5298. 166.58 12.92 _00

*** NORMAL END OF HEC-l. ***

-----DSS---ZCLOSE Unit: 7J., File: EX100YR.DSS
Pointer Utilization: .31
Number of Records: 136
File Size: 242.8 Kbytes
Percent Inactive: .0



Technical Data Notebook

Appendix E: Hydraulic Analysis Supporting Documentation (Steady-Flow HEC-RASl

E.1 Roughness Coefficient Estimation

E.2 Cross-Section Plots

Note: Cross-section plots are included in their respective model output in Section £.5

E.3 Expansion and Contraction Coefficients

E.4 Analysis of Structures

Note: No separate hydraulic calculations are included.

E.5 Hydraulic Modeling

E.5.1 Schematic

E.5.2 Report

E.5.3 Summary Table

E.5.4 Cross-Sections

E.5.5 100-Year Profile
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WHITE TANKS FRS NO.3 OUTFALL CHANNEL CLOMR
Duplicate Effective Model Manningls n-Value

River Station LOB Channel ROB
RS n-Value n-Value n-Value

4.152 0.035 0.03 0.06
4.086 0.035 0.03 0.06
4.016 0.035 0.03 0.06
3.93 0.035 0.03 0.06
3.813 0.035 0.03 0.06
3.719 0.035 0.03 0.06
3.625 0.035 0.03 0.06
3.53 0.035 0.03 0.06
3.436 0.035 0.03 0.06
3.342 0.035 0.03 0.06
3.247 0.035 0.03 0.06
3.154 0.035 0.03 0.06
3.059 0.035 0.03 0.06
2.973 0.035 0.03 0.06
2.912 0.035 0.03 0.06
2.86 0.035 0.03 0.06
2.765 0.035 0.03 0.06
2.67 0.035 0.03 0.06
2.576 0.035 0.03 0.06
2.482 0.035 0.03 0.06
2.389 0.035 0.03 0.06
2.296 0.035 0.03 0.06
2.202 0.035 0.03 0.06
2.107 0.035 0.03 0.06
2.008 0.035 0.03 0.06
1.913 0.035 0.03 0.06
1.818 0.035 0.03 0.06
1.725 0.035 0.03 0.06
1.631 0.035 0.03 0.06
1.536 0.035 0.03 0.06
1.443 0.035 0.03 0.06
1.348 0.035 0.03 0.06
1.254 0.035 0.03 0.06
1.159 0.035 0.03 0.06
1.064 0.035 0.03 0.06
1.016 0.025 0.025 0.025
0.969 0.012 0.012 0.012
0.964 Bridge
0.959 0.012 0.012 0.012
0.914 0.016 0.022 0.016



•

•

•

0.857 0.016 0.022 0.016
0.852 Bridge
0.847 0.016 0.022 0.016
0.822 0.016 0.022 0.016
0.792 0.016 0.022 0.016
0.769 0.016 0.022 0.016
0.764 Bridge
0.759 0.016 0.022 0.016
0.722 0.03 0.03 0.04
0.668 0.03 0.03 0.04
0.61 0.03 0.03 0.04

0.566 0.03 0.03 0.04
0.499 0.03 0.03 0.04
0.44 0.03 0.03 0.04

0.348 0.03 0.03 0.04
0.312 0.03 0.03 0.04
0.228 0.03 0.03 0.04
0.142 0.03 0.03 0.04
0.07 0.03 0.03 0.04

0 0.03 0.03 0.04
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WHITE TANKS FRS NO.3 OUTFALL CHANNEL ClOMR
Manning's n-Value

River Station LOB Channel ROB

RS n-Value n-Value n-Value
31266 0.045 0.015 0.045
31216 0.045 0.035 0.045
31204 0.045 0.045 0.045
31000 0.045 0.045 0.045
30812 0.045 0.045 0.045
30802 0,045 0,035 0,045
30801
26495 0.045 0.045 0.045
26475 0,045 0.045 0,045
26200 0.045 0.045 0.045
25900 0,045 0,045 0.045
25600 0.045 0.045 0,045
25299 0.045 0,045 0,045
25195 0,045 0.045 0.045
25000 0.045 0.045 0.045
24700 0.045 0.045 0,045
24400 0,045 0.045 0.045
24081 0,045 0,045 0,045
24061 0.045 0,035 0.045

24052,5
23639 0,045 0.035 0.045
23619 0.045 0,045 0.045
23300 0,045 0.045 0.045
23000 0.045 0,045 0,045
22731 0,045 0.045 0.045
22711 0.045 0,035 0,045

22704.4
22635 0,045 0,035 0,045
22615 0.045 0.045 0.045
22500 0,045 0.045 0.045
22200 0.045 0,045 0.045
21900 0,045 0,045 0,045
21600 0.045 0.045 0.045
21326 0.045 0,045 0.045
21308 0,045 0.015 0.045
21275 0,045 0,015 0.045

21265.8
21136 0,045 0.015 0.045
21135 0,045 0,035 0,045
21124 0.045 0,045 0.045
20850 0,045 0.045 0.045
20580 0,045 0.045 0.045
20550 0,045 0,015 0,045
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WHITE TANKS FRS NO.3 OUTFALL CHANNEL CLOMR
Manning's n-Value

River Station LOB Channel ROB

RS n-Value n-Value n-Value
20538 0.045 0.015 0.045
20532 0.045 0.015 0.045
20502 0.045 0.015 0.045
20501 0.045 0.035 0.045
20486 0.045 0.045 0.045
20300 0.045 0.045 0.045
20077 0.045 0.045 0.045
20048 0.045 0.015 0.045
20036 0.045 0.015 0.045
20030 0.045 0.015 0.045
20000 0.045 0.015 0.045
19999 0.045 0.035 0.045
19984 0.045 0.045 0.045
19650 0.045 0.045 0.045
19310 0.045 0.045 0.045
19277 0.045 0.015 0.045 .
19267 0.045 0.015 0.045
19260 0.013 0.013 0.013
19252 0.013 0.013 0.013
18960 0.013 0.013 0.013
18920 0.013 0.013 0.013
18340 0.013 0.013 0.013
18200 0.045 0.045 0.045
17900 0.045 0.045 0.045
17579 0.045 0.045 0.045
17549 0.045 0.015 0.045
17537 0.045 0.015 0.045
17531 0.045 0.015 0.045
17501 0.045 0.015 0.045
17500 0.045 0.035 0.045
17486 0.045 0.045 0.045
17350 0.045 0.045 0.045
17050 0.045 0.045 0.045
16779 0.045 0.045 0.045
16749 0.045 0.015 0.045
16737 0.045 0.015 0.045
16731 0.045 0.015 0.045
16701 0.045 0.015 0.045
16700 0.045 0.035 0.045
16686 0.045 0.045 0.045
16500 0.045 0.045 0.045
16200 0.045 0.045 0.045
15984 0.045 0.045 0.045
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WHITE TANKS FRS NO.3 OUTFAll CHANNEL ClOMR
Manning's n-Value

River Station LOB Channel ROB

RS n-Value n-Value n-Value
15939 0.045 0.015 0.045
15919 0.045 0.015 0.045

15918.6
15742 0.045 0.015 0.045
15741 0.045 0.035 0.045
15731 0.045 0.045 0.045
15591 0.045 0.045 0.045
15561 0.045 0.015 0.045
15537 0.045 0.015 0.045
15531 0.045 0.015 0.045
15501 0.045 0.015 0.045
15500 0.045 0.035 0.045
15485 0.045 0.045 0.045
15300 0.045 0.045 0.045
15081 0.045 0.045 0.045
15046 0.045 0.015 0.045
15042 0.045 0.015 0.045
15000 0.045 0.045 0.045
14600 0.045 0.045 0.045
14300 0.045 0.045 0.045
14255 0.045 0.045 0.045
14238 0.045 0.045 0.045
14225 0.045 0.045 0.045

14223.6
14175 0.045 0.045 0.045
14150 0.045 0.045 0.045
14100 0.045 0.045 0.045
13900 0.045 0.045 0.045
13600 0.045 0.045 0.045
13296 0.045 0.045 0.045
13266 0.045 0.045 0.045
13248 0.045 0.045 0.045
13235 0.045 0.045 0.045

13233.5
13185 0.045 0.045 0.045
13175 0.045 0.045 0.045
13100 0.045 0.045 0.045
12900 0.045 0.045 0.045
12767 0.045 0.045 0.045
12736 0.045 0.015 0.045
12716 0.045 0.015 0.045
12710 0.045 0.015 0.045
12680 0.045 0.015 0.045
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WHITE TANKS FRS NO.3 OUTFALL CHANNEL CLOMR
Manning's n-Value

River Station LOB Channel ROB

RS n-Value n-Value n-Value
12679 0.045 0.035 0.045
12665 0.045 0.045 0.045
12450 0.045 0.045 0.045
12270 0.045 0.045 0.045
12240 0.045 0.015 0.045
12216 0.045 0.015 0.045
12210 0.045 0.015 0.045
12180 0.045 0.015 0.045
12179 0.045 0.035 0.045
12164 0.045 0.045 0.045
11900 0.045 0.045 0.045
11590 0.045 0.045 0.045
11560 0.045 0.015 0.045
11536 0.045 0.015 0.045
11530 0.045 0.015 0.045
11500 0.045 0.015 0.045
11499 0.045 0.035 0.045
11484 0.045 0.045 0.045
11300 0.045 0.045 0.045
11133 0.045 0.045 0.045
11086 0.045 0.015 0.045
11069 0.045 0.015 0.045
11063 0.045 0.015 0.045
11033 0.045 0.015 0.045
11032 0.045 0.035 0.045
11017 0.045 0.045 0.045
10800 0.045 0.045 0.045
10645 0.045 0.045 0.045
10599 0.045 0.015 0.045
10598
10545 0.045 0.015 0.045
10521 0.045 0.015 0.045
10520 0.045 0.035 0.045
10500 0.045 0.045 0.045
10350 0.045 0.045 0.045
10154 0.045 0.045 0.045
10124 0.045 0.015 0.045
10100 0.045 0.015 0.045
10094 0.045 0.015 0.045
10064 0.045 0.015 0.045
10063 0.045 0.035 0.045
10048 0.045 0.045 0.045
9900 0.045 0.045 0.045
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WHITE TANKS FRS NO.3 OUTFALL CHANNEL CLOMR
Manning's n-Value

River Station LOB Channel ROB

RS n-Value n-Value n-Value
9728 0.045 0.045 0.045
9675 0.045 0.015 0.045
9660 0.045 0.015 0.045
9654 0.045 0.015 0.045
9624 0.045 0.015 0.045
9623 0.045 0.035 0.045
9608 0.045 0.045 0.045
9450 0.045 0.045 0.045
9299 0.045 0.045 0.045
9273 0.045 0.015 0.045
9272
9218 0.045 0.015 0.045
9194 0.045 0.015 0.045
9193 0.045 0.035 0.045
9183 0.045 0.045 0.035
9000 0.045 0.045 0.045
8863 0.045 0.045 0.045
8809 0.045 0.015 0.045
8785 0.045 0.015 0.045
8779 0.045 0.015 0.045
8749 0.045 0.015 0.045
8748 0.045 0.035 0.045
8733 0.045 0.045 0.045
8600 0.045 0.045 0.045
8437 0.045 0.045 0.045
8400 0.045 0.015 0.045
8376 0.045 0.015 0.045
8370 0.045 0.015 0.045
8340 0.045 0.015 0.045
8339 0.045 0.035 0.045
8325 0.045 0.045 0.045
8150 0.045 0.045 0.045
8004 0.045 0.045 0.045
7970 0.045 0.015 0.045
7960 0.045 0.015 0.045

7958.2
7907.3 0.045 0.015 0.045
7886 0.045 0.015 0.045
7885 0.045 0.035 0.045
7876 0.045 0.045 0.045
7700 0.045 0.045 0.045
7425 0.045 0.045 0.045
7376 0.045 0.015 0.045
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WHITE TANKS FRS NO.3 OUTFALL CHANNEL CLOMR
Manning's n-Value

River Station LOB Channel ROB

RS n-Value n-Value n-Value
7358 0.045 0.015 0.045
7352 0.045 0.015 0.045
7322 0.045 0.015 0.045
7321 0.045 0.035 0.045
7306 0.045 0.045 0.045
7150 0.045 0.045 0.045
7030 0.045 0.045 0.045
7000 0.045 0.015 0.045
6982 0,045 0.015 0.045
6976 0.045 0.015 0.045
6946 0.045 0.015 0.045
6945 0.045 0.035 0.045
6930 0.045 0.045 0.045
6800 0.045 0.045 0.045
6700 0.045 0.045 0.045
6673 0.045 0.015 0.045
6663 0.045 0.015 0.045

6661.6
6570 0.035 0.015 0.035
6550 0.035 0.015 0.035
6200 0.035 0.015 0.035
5920 0.035 0.015 0.035
5902 0.035 0.015 0.035
5600 0.035 0.015 0.035
5400 0.035 0.015 0.035

. 5342.1
5220 0.035 0.015 0.035
5193 0.035 0.015 0.035
5181 0.035 0.015 0.035
5100 0.035 0.015 0.035
4800 0.035 0.015 0.035
4748 0.035 0.015 0.035
4740 0.035 0.015 0.035

4729.5
4650 0.035 0.015 0.035
4600 0.035 0.015 0.035
4350 0.035 0.015 0.035
4278 0.035 0.015 0.035
4271
4200 0.035 0.015 0.035
4183 0.035 0.015 0.035
4168 0.035 0.015 0.035
4100 0.035 0.015 0.035
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WHITE TANKS FRS NO.3 OUTFALL CHANNEL CLOMR
Manning's n-Value

River Station LOB Channel ROB

RS n-Value n-Value n-Value
3800 0.035 0.015 0.035
3500 0.035 0.015 0.035
3200 0.035 0.015 0.035
2903 0.035 0.015 0.035
2885 0.035 0.015 . 0.035
2800 0.035 0.015 0.035
2500 0.035 0.015 0.035
2200 0.035 0.015 0.035
1900 0.035 0.015 0.035
1568 0.035 0.015 0.035
1552 0.035 0.015 0.035
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WHITE TANKS FRS NO.3 OUTFALL REMNANT CHANNEL CLOMR
REACH 1

Manning's n-Value Calculation

Reach LOB Channel ROB
Cross Section Base Value(1) Adjustments for Roughness Factors(2) Degree of (0) Calculated (4) Base ValutiN Adjustments for Roughness Factors(2) Degree of (3) Calculated (4) Base Value llJ Adjustments for Roughness Factors(2) Degree of (3) Calculated~#

# Station no n1 n2 n3 n4 Meandering, m n-Value no n1 n2 n3 n4 Meandering, m n -Value no n1 n2 n3 n4 Meandering, m n -Value
1 4700 0.020 0.001 0.001 0.002 0.025 1.0 0.049 0.020 0.001 0.001 0.002 0.010 1.0 0.034 0.020 0.001 0.001 0.002 0.025 1.0 0.049
2 4589 0.020 0.001 0.001 0.002 0.025 1.0 0.049 0.020 0.001 0.001 0.002 0.010 1.0 0.034 0.020 0.001 0.001 0.002 0.025 1.0 0.049

3 4545 0.020 0.001 0.001 0.002 0.025 1.0 0.049 0.020 0.001 0.001 0.002 0.010 1.0 0.034 0.020 0.001 0.001 0.002 0.025 1.0 0.049
4 4532 0.020 0.001 0.001 0.002 0.025 1.0 0.049 0.020 0.001 0.001 0.002 0.010 1.0 0.034 0.020 0.001 0.001 0.002 0.025 1.0 0.049
5 4514 0.020 0.001 0.001 0.002 0.025 1.0 0.049 0.020 0.001 0.001 0.002 0.010 1.0 0.034 0.020 0.001 0.001 0.002 0.025 1.0 0.049

6 4483 0.020 0.001 0.001 0.002 0.025 1.0 0.049 0.020 0.001 0.001 0.002 . 0.010 1.0 0.034 0.020 0.001 0.001 0.002 0.025 1.0 0.049
7 4351 0.020 0.001 0.001 0.002 0.025 . 1.0 0.049 0.020 0.001 0.001 0.002 0.010 1.0 .0.034 0.020 0.001 0.001 0.002 0.025 1.0 0.049
8 3982 0.020 0.001 0.001 0.002 0.025 1.0 0.049 0.020 0.001 0.001 0.002 0.010 1.0 0.034 . 0.020 0.001 0.001 0.002 0.025 1.0 0.049
9 3519 0.020 0.001 0.001 0.002 0.025 1.0 0.049 0.020 0.001 0.001 0.002 0.010 1.0 0.034 0.020 0.001 0.001 0.002 0.025 1.0 0.049

10 3500 0.020 0.001 0.001 0.002 0.025 1.0 0.049 0.020 0.001 0.001 0.002 0.010 1.0 0.034 0.020 0.001 0.001 0.002 0.025 1.0 0.049
11 3313 0.020 0.001 0.001 0.002 0.025 1.0 0.049 0.020 0.001 0.001 0.002 0.010 1.0 0.034 0.020 0.001 0.001 0.002 0.025 1.0 0.049
12 2913 0.020 0.001 0.001 0.002 0.025 1.0 0.049 0.020 0.001 0.001 0.002 0.010 1.0 0.034 0.020 0.001 0.001 0.002 0.025 1.0 0.049
13 2415 0.020 0.001 0.001 0.002 0.025 1.0 0.049 0.020 0.001 0.001 0.002 0.010 1.0 0.034 0.020 0.001 0.001 0.002 0.025 1.0 0.049

Remnant 14 2112 0.020 0.001 0.001 0.002 0.025 1.0 0.049 0.020 0.001 0.001 0.002 0.010 '1.0 0.034 0.020 0.001 0.001 0.002 0.025 1.0 0.049
'Channel 15 2081 0.020 0.001 0.001 0.002 0.025 1.0 0.049 0.020 0.001 0.001 0.002 0.010 1.0 0.034 0.020 0.001 0.001 0.002 0.025 . 1.0 0.049

16 2010 0.020 0.001 0.001 0.002 0.025 1.0 0.049 0.020 0.001 0.001 0.002 0.010 1.0 0.034 0.020 0.001 0.001 0.002 0.025 1.0 0.049
17 1960 0.020 0.001 0.001 0.002 0.025 1.0 0.049 0.020 0.001 0.001 0.002 0.010 1.0 0.034 0.020 0.001 0.001 0.002 0.025 1.0 0.049
18 1751 0.020 0.001 0.001 0.002 0.025 1.0 0.049 0.020 0.001 0.001 0.002 0.010 1.0 0.034 0.020 0.001 0.001 0.002 0.025 1.0 0.049
19 1456 0.020 0.001 0.001 0.002 0.025 1.0 0.049 0.020 0.001 0.001 0.002 0.010 1.0 0.034 0.020 0.001 0.001 0.002 0.025 1.0 0.049
20 1426 0.020 0.001 0.001 0.002 0.025 1.0 0.049 0.020 0.001 0.001 0.002 0.010 1.0 0.034 0.020 0.001 0.001 0.002 0.025 1.0 0.049

21 1354 0.020 0.001 0.001 0.002 0.025 1.0 0.049 0.020 0.001 0.001 0.002 0.010 1.0 0.034 0.020 0.001 0.001 0.002 0.025 1.0 0.049
22 1304 0.020 0.001 0.001 0.002 0.025 1.0 0.049 0.020 0.001 0.001 0.002 0.010 1.0 0.034 0.020 0.001 0.001 0.002 0.025 1.0 0.049
23 1216 0.020 0.001 0.001 0.002 0.025 . 1.0 0.049 0.020 0.001 0.001 0.002 0.010 fo 0.034 0.020 0.001 0.001 0.002 0.025 1.0 0.049
24 1069 0.020 0.001 0.001 0.002 0.025 1.0 0.049 0.020 0.001 0.001 0.002 0.010 1.0 0.034 0.020 0.001 0.b01 0.002 0.025 1.0 0.049
25 1034 0.013 0.000 0.000 0.000 0.000 1.0 0.013 0.013 0.000 0.000 0.000 0.000 1.0 0.013 0.013 O.POO 0.000 0.000 0.000 1.0 0.013
26 1030 0.013 0.000 0.000 0.000 0.000 1.0 0.013 0.013 0.000 0.000 0.000 0.000 1.0 0.013 0.013 0.000 0.000 0.000 0.000 . 1.0 0.013
27 1025 0.013 0.000 0.000 0.000 0.000 1.0 0.013 0.013 0.000 0.000 0.000 0.000 1.0 0.013 0.013 0.000 0.000 . 0.000 0.000 1.0 0.013
28 1020 0.013 0.000 0.000 0.000 0.000 1.0 0.013 0.035 0.000 0.000 0.000 0.000 1.0 0.035 0.013 0.000 0.000 0.000 0.000 1.0 0.013
29 1000 0.013 0.000 0.000 0.000 0.000 1.0 0.013 0.035 0.000 0.000 0.000 0.000 1.0 0.035 0.013 0.000 0.000 0.000 0.000 1.0 0.013

Reference: Phillips, J.V., and Tadayon, S., 2006, Selection of Manning's Roughness Coefficient for Natural and
Constructed Vegetated and Non-Vegetated Channels, and Vegetation Maintenance Plan Guidelines for
Vegetated Channels in Central Arizona: U.S. Geological Survey, Scientific Investigations Report 2006-5108, 41 p.

Notes:
1. no = Base value of n for a straight, uniform channels (Tables 1 and 2)
2. Adjustments for roughness factors other than meanders (Table 3), where:

n1 = Degree of Irregularity

n2 = Variation in channel cross section

n3 = Effect of obstructions
n 4 = Amount of Vegetation

3. m = Degree of meandering (Table 3)
4. n- value = (n 0 + n 1 + n 2 + n 3 + n4)*m
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station Frctn (n/K) n #1 n #2 n #3
22197 n 0.049 0.034 0.049

2 22085 n 0.049 0.034 0.049
3 22067 culvert
4 22041 n 0.049 0.034 0.049
5 22028 n 0.049 0.034 0.049
6 22010 n 0.049 0.034 0.049
7 21993 culvert
8 21979 n 0.049 0.034 0.049
9 21847 n 0.049 0.034 0.049
10 21478 n 0.049 0.034 0.049
11 21016 n 0.049 0.034 0.049
12 21007 culvert
13 20997 n 0.049 0.034 0.049
14 20809 n 0.049 0.034 0.049
15 20709.* n 0.049 0.034 0.049
16 20609. ,~ n 0.049 0.034 0.049
17 20509.* n 0.049 0.034 0.049
18 20409 n 0.049 0.034 0.049
19 19912 n 0.049 0.034 0.049
20 19608 n 0.049 0.034 0.049
21 19578 n 0.049 0.034 0.049
22 19539 culvert
23 19507 n 0.049 0.034 0.049
24 19457 n 0.049 0.034 0.049
25 19247 n 0.049 0.034 0.049
26 18953 n 0.049 0.034 0.049
27 18923 n 0.049 0.034 0.049
28 18888 culvert
29 18850 n 0.049 0.034 0.049

.30 18800 n 0.049 0.034 0.049
31 18713 n 0.049 0.034 0.049
32 18563 n 0.049 0.034 0.049
33 18214 n 0.049 0.034 0.049
34 17914 n 0.049 0.034 0.049
35 17408 n 0.049 0.034 0.049
36 16918 n 0.049 0.034 0.049
37 16832.8* n 0.049 0.034 0.049
38 16747.6* n 0.049 0.034 0.049
39 16662.5* n 0.049 0.034 0.049
40 16577.3* n 0.049 0.034 0.049
41 16492.1* n 0.049 0.034 0.049
42 16407 n 0.049 0.034 0.049
43 15976 n 0.049 0.034 0.049
44 15933 n 0.049 0.034 0.049
45 15886 culvert
46 15855 n 0.049 0.034 0.049
47 15750 n 0.049 0.034 0.049
48 15344 n 0.049 0.034 0.049
49 15022 n 0.045 0.045 0.045
50 14622 n 0.045 0.045 0.045
51 14322 n 0.045 0.045 0.045
52 14277 n 0.045 0.045 0.045
53 14260 n 0.045 0.045 0.045
54 14247 n 0.045 0.045 0.045
55 14223.6 culvert
56 14197 n 0.045 0.045 0.045
57 14122 n 0.045 0.045 0.045
58 13925 n 0.045 0.045 0.045
59 13622 n 0.045 0.045 0.045
60 13318 n 0.045 0.045 0.045

.61 13288 n 0.045 0.045 0.045
62 13270 n 0.045 0.045 0.045
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New Text Document.txt.63 13257 n 0.045 0.045 0.045
64 13233.5 culvert
65 13207 n 0.045 0.045 0.045
66 13122 n 0.045 0.045 0.045
67 12922 n 0.045 0.045 0.045
68 12341 n 0.049 0.034 0.049
69 11844 n 0.049 0.034 0.049
70 11350 n 0.049 0.034 0.049
71 10818 n 0.049 0.034 0.049
72 10316 n 0.049 0.034 0.049
73 9824 n 0.049 0.034 0.049
74 9324 n 0.049 0.034 0.049
75 8824 n 0.049 0.034 0.049
76 8320 n 0.049 0.034 0.049
77 8221. 2* n 0.049 0.034 0.049
78 8122.4* n 0.049 0.034 0.049
79 8023.6* n 0.049 0.034 0.049
80 7924.8* n 0.049 0.034 0.049
81 7826 n 0.049 0.034 0.049
82 7330 n 0.049 0.034 0.049
83 6826 n 0.049 0.034 0.049
84 6310 n 0.035 0.015 0.035
85 5920 n 0.035 0.015 0.035
86 5902 n 0.035 0.015 0.035
87 5600 n 0.035 0.015 0.035
88 5400 n 0.035 0.015 0.035
89 5342.1 culvert
90 5220 n 0.035 0.015 0.035
91 5193 n 0.035 0.015 0.035

. 92 5181 n 0.035 0.015 0.035.93 5100 n 0.035 0.015 0.035
94 4800 n 0.035 0.015 0.035
95 4748 n 0.035 0.015 0.035
96 4740 n 0.035 0.015 0.035
97 4729.5 culvert
98 4650 n 0.035 0.015 0.035
99 4600 n 0.035 0.015 0.035
100 4350 n 0.035 0.015 0.035
101 4278 n 0.035 0.015 0.035
102 4271 culvert
103 4200 n 0.035 0.015 0.035
104 4183 n 0.035 0.015 0.035
105 4168 n 0.035 0.015 0.035
106 4100 n 0.035 0.015 0.035
107 3800 n 0.035 0.015 0.035
108 3500 n 0.035 0.015 0.035
109 3200 n 0.035 0.015 0.035
110 2903 n 0.035 0.015 0.035
111 2885 n 0.035 0.015 0.035
112 2800 n 0.035 0.015 0.035
113 2500 n 0.035 0.015 0.035
114 2200 n 0.035 0.015 0.035
115 1900 n 0.035 0.015 0.035
116 1568 n 0.035 0.015 0.035
117 1552 n 0.035 0.015 0.035
118 1500 n 0.035 0.015 0.035
119 1300 n 0.035 0.015 0.035
120 1000 n 0.035 0.015 0.035
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E.2 Cross-Section Plots

Note: Cross-section plots are included in their respective model output in Section E. 5

• Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Outfall Channel CLOMR
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Technical Data Notebook

______--=E::.:..;.3::...........;E=xpansion and Contraction Coefficients

• Hoskin-Ryan Consultants, Inc. White Tanks FRS NO.3 Outfall Channel CLOMR
HRC 09-077-01



•

•

•

WHITE TANKS FRS NO.3 OUTFALL CHANNEL CLOMR
Duplicate Effective Model Contraction / Expansion Coefficients

River Station
RS Contraction Expansion

4.152 0.1 0.3
4.086 0.1 0.3
4.016 0.1 0.3
3.93 0.1 0.3
3.813 0.1 0.3
3.719 0.1 0.3
3.625 0.1 0.3
3.53 0.1 0.3

3.436 0.1 0.3
3.342 0.1 0.3
3.247 0.1 0.3
3.154 0.1 0.3
3.059 0.1 0.3
2.973 0.1 0.3
2.912 0.1 0.3
2.86 0.1 0.3
2.765 0.1 0.3
2.67 0.1 0.3
2.576 0.1 0.3
2.482 0.1 0.3
2.389 0.1 0.3
2.296 0.1 0.3
2.202 0.1 0.3
2.107 0.1 0.3
2.008 0.1 0.3
1.913 0.1 0.3
1.818 0.1 0.3
1.725 0.1 0.3
1.631 0.1 0.3
1.536 0.1 0.3
1.443 0.1 0.3
1.348 0.1 0.3
1.254 0.1 0.3
1.159 0.1 0.3
1.064 0.1 0.3
1.016 0.1 0.3
0.969 0.3 0.5
0.964 Bridge
0.959 0.3 0.5
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0.914 0.1 0.3
0.857 0.3 0.5
0.852 Bridge
0.847 0.3 0.5
0.822 0.3 0.5
0.792 0.1 0.3
0.769 0.3 0.5
0.764 Bridge
0.759 0.3 0.5
0.722 0.3 0.5
0.668 0.1 0.3
0.61 0.1 0.3
0.566 0.1 0.3
0.499 0.1 0.3
0.44 0.1 0.3

0.348 0.1 0.3
0.312 0.1 0.3
0.228 0.1 0.3
0.142 0.1 0.3
0.07 0.1 0.3
a 0.1 0.3
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WHITE TANKS FRS NO.3 OUTFALL CHANNEL CLOMR
Contraction / Expansion Coefficients

River Station

RS Contraction Expansion
31266 0.1 0.3
31216 0.1 0.3
31204 0.1 0.3
31000 0.1 0.3
30812 0.1 0.3
30802 0.1 0.3
30801 Culvert
26495 0.1 0.3
26475 . 0.1 0.3
26200 0.1 0.3
25900 0.1 0.3
25600 0.1 0.3
25299 0.1 0.3
25195 0.1 0.3
25000 0.1 0.3
24700 0.1 0.3
24400 0.1 0.3
24081 0.1 0.3
24061 0.1 0.3

24052.5 Culvert
23639 0.1 0.3
23619 0.1 0.3
23300 0.1 0.3
23000 0.1 0.3
22731 0.1 0.3
22711 0.1 0.3

22704.4 Culvert
22635 0.1 0.3
22615 0.1 0.3
22500 0.1 0.3
22200 0.1 0.3
21900 0.1 0.3
21600 0.1 0.3
21326 0.1 0.3
21308 0.1 0.3
21275 0.1 0.3

21265.8 Culvert
21136 0.1 0.3
21135 0.1 0.3
21124 0.1 0.3
20850 0.1 0.3
20580 0.1 0.3
20550 0.1 0.3
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WHITE TANKS FRS NO.3 OUTFALL CHANNEL CLOMR
Contraction / Expansion Coefficients

River Station

RS Contraction EXDansion
20538 0.1 0.3
20532 0.1 0.3
20502 0.1 0.3
20501 0.1 0.3
20486 0.1 0.3
20300 0.1 0.3
20077 0.1 0.3
20048 0.1 0.3
20036 0.1 0.3
20030 0.1 0.3
20000 0.1 0.3
19999 0.1 0.3
19984 0.1 0.3
19650 0.1 0.3
19310 0.1 0.3
19277 0.1 0.3
19267 0.1 0.3
19260 0.1 0.3
19252 0.1 0.3
18960 0.1 0.3
18920 0.1 0.3
18340 0.1 0.3
18200 0.1 0.3
17900 0.1 0.3
17579 0.1 0.3
17549 0.1 0.3
17537 0.1 0.3
17531 0.1 0.3
17501 0.1 0.3
17500 0.1 0.3
17486 0.1 0.3
17350 0.1 0.3
17050 0.1 0.3
16779 0.1 0.3
16749 0.1 0.3
16737 0.1 0.3
16731 0.1 0.3
16701 0.1 0.3
16700 0.1 0.3
16686 0.1 0.3
16500 0.1 0.3
16200 0.1 0.3
15984 0.1 0.3
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WHITE TANKS FRS NO.3 OUTFALL CHANNEL CLOMR
Contraction / Expansion Coefficients

River Station

RS Contraction Expansion
15939 0.1 0.3
15919 0.1 0.3

15918.6 Culvert
15742 0.1 0.3
15741 0.1 0.3
15731 0.1 0.3
15591 . 0.1 0.3
15561 0.1 0.3
15537 0.1 0.3
15531 0.1 0.3
15501 0.1 0.3
15500 0.1 0.3
15485 0.1 0.3
15300 0.1 0.3
15081 0.1 0.3
15046 0.1 0.3
15042 0.1 0.3
15000 0.1 0.3
14600 0.1 0.3
14300 0.1 0.3
14255 0.1 0.3
14238 0.1 0.3
14225 0.1 0.3

14223.6 Culvert
14175 0.1 0.3
14150 0.1 0.3
14100 0.1 0.3
13900 0.1 0.3
13600 0.1 0.3
13296 0.1 0.3
13266 0.1 0.3
13248 0.1 0.3
13235 0.1 0.3

13233.5 Culvert
13185 0.1 0.3
13175 0.1 0.3
13100 0.1 0.3
12900 0.1 0.3
12767 0.1 0.3
12736 0.1 0.3
12716 0.1 0.3
12710 0.1 0.3
12680 0.1 0.3
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WHITE TANKS FRS NO.3 OUTFALL CHANNEL CLOMR
Contraction I Expansion CoeffiCients

River Station

RS Contraction Exoansion
12679 0.1 0.3
12665 0.1 0.3
12450 0.1 0.3
12270 0.1 0.3
12240 0.1 0.3
12216 0.1 0.3
12210 0.1 0.3
12180 0.1 0.3
12179 0.1 0.3
12164 0.1 0.3
11900 0.1 0.3
11590 0.1 0.3
11560 0.1 0.3
11536 0.1 0.3
11530 0.1 0.3
11500 0.1 0.3
11499 0.1 0.3
11484 0.1 0.3
11300 0.1 0.3
11133 0.1 0.3
11086 0.1 0.3
11069 0.1 0.3
11063 0.1 0.3
11033 0.1 0.3
11032 0.1 0.3
11017 0.1 0.3
10800 0.1 0.3
10645 0.1 0.3
10599 0.1 0.3
10598 Culvert
10545 0.1 0.3
10521 0.1 0.3
10520 0.1 0.3
10500 0.1 0.3
10350 0.1 0.3
10154 0.1 0.3
10124 0.1 0.3
10100 0.1 0.3
10094 0.1 0.3
10064 0.1 0.3
10063 0.1 0.3
10048 0.1 0.3
9900 0.1 0.3
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WHITE TANKS FRS NO.3 OUTFALL CHANNEL CLOMR
Contraction / Expansion Coefficients

River Station .

RS Contraction Expansion
9728 0.1 0.3
9675 0.1 0.3
9660 0.1 0.3
9654 0.1 0.3
9624 0.1 0.3
9623 0.1 0.3
9608 0.1 0.3
9450 0.1 0.3
9299 0.1 0.3
9273 0.1 0.3
9272 Culvert
9218 0.1 0.3
9194 0.1 0.3
9193 0.1 0.3
9183 0.1 0.3
9000 0.1 0.3
8863 0.1 0.3
8809 0.1 0.3
8785 0.1 0.3
8779 0.1 0.3
8749 0.1 0.3
8748 0.1 0.3
8733 0.1 0.3
8600 0.1 0.3
8437 0.1 0.3
8400 0.1 0.3
8376 0.1 0.3
8370 0.1 0.3
8340 0.1 0.3
8339 0.1 0.3
8325 0.1 0.3
8150 0.1 0.3
8004 0.1 0.3
7970 0.1 0.3
7960 0.1 0.3

7958.2 Culvert
7907.3 0.1 0.3
7886 0.1 0.3
7885 0.1 0.3
7876 0.1 0.3
7700 0.1 0.3
7425 0.1 0.3
7376 0.1 0.3
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WHITE TANKS FRS NO.3 OUTFALL CHANNEL CLOMR
Contraction / Expansion Coefficients

River Station

RS Contraction Expansion
7358 0.1 0.3
7352 0.1 0.3
7322 0.1 0.3
7321 0.1 0.3
7306 0.1 0.3
7150 0.1 0.3
7030 0.1 0.3
7000 0.1 0.3
6982 0.1 0.3
6976 0.1 0.3
6946 0.1 0.3
6945 0.1 0.3
6930 0.1 0.3
6800 0.1 0.3
6700 0.1 0.3
6673 0.1 0.3
6663 0.1 0.3

6661.6 Culvert
6570 0.1 0.3
6550 0.1 0.3
6200 0.1 0.3
5920 0.1 0.3
5902 0.1 0.3
5600 0.1 0.3
5400 0.1 0.3

5342.1 Culvert
5220 0.1 0.3
5193 0.1 0.3
5181 0.1 0.3
5100 0.1 0.3
4800 0.1 0.3
4748 0.1 0.3
4740 0.1 0.3

4729.5 Culvert
4650 0.1 0.3
4600 0.1 0.3
4350 0.1 0.3
4278 0.1 0.3
4271 Culvert
4200 0.1 0.3
4183 0.1 0.3
4168 0.1 0.3
4100 . 0.1 0.3
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WHITE TANKS FRS NO.3 OUTFALL CHANNEL CLOMR
Contraction / Expansion Coefficients

River Station

RS Contraction Expansion
3800 0.1 0.3
3500 0.1 0.3
3200 0.1 0.3
2903 0.1 0.3
2885 0.1 0.3
2800 0.1 0.3
2500 0.1 0.3
2200 0.1 0.3
1900 0.1 0.3
1568 0.1 0.3
1552 0.1 0.3
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WHITE TANKS FRS NO.3 OUTFALL REMNANT CHANNEL CLOMR
Contraction / Expansion Coefficients

River Station

RS Contraction Expansion
4700 0.3 0.5
4589 0.3 0.5

4570.5 Culvert
4545 0.3 0.5
4532 0.3 0.5
4514 0.3 0.5

4496.5 Culvert
4483 0.3 0.5
4351 0.1 0.3
3982 0.1 0.3
3519 0.3 0.5

3510.5 Culvert
3500 0.3 0.5
3313 0.1 0.3
2913 0.1 0.3
2415 0.1 0.3
2112 0.3 0.5
2081 0.3 0.5
2043 Culvert
2010 0.3 0.5
1960 0.1 0.3
1751 0.1 0.3
1456 0.3 0.5
1426 0.3 0.5

1391.38 Culvert .
1354 0.3 0.5
1304 0.1 0.3
1216 0.1 0.3
1069 0.1 0.3
1034 0.1 0.3
1030 0.1 0.3
1025 0.1 0.3
1020 0.1 0.3
1000 0.1 0.3
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•
. . I Exp~nsi on and con1;racti on coeffi ci ents. txt

Rlver Statlon contractlon Expanslon
1 22197 0.3 0.5
2 22085 0.3 0.5
3 22067 culvert
4 22041 0.3 0.5
5 22028 0.3 0.5
6 22010 0.3 0.5
7 21993 cul vert
8 21979 0.3 0.5
9 21847 0.1 0.3
10 21478 0.1 0.3
11 21016 0.3 0.5
12 21007 Cul vert
13 20997 0.3 0.5
14 20809 0.1 0.3
15 20709. * 0.1 0.3
16 20609.* 0.1 0.3
17 20509.* 0.1 0.3
18 20409 0.1 0.3
19 19912 0.1 0.3
20 19608 0.3 0.5
21 19578 0.3 0.5
22 19539 culvert
23 19507 0.3 0.5
24 19457 0.1 0.3
25 19247 0.1 0.3
26 18953 0.3 0.5
27 18923 0.3 0.5
28 18888 culvert
29 18850 0.3 0.5

•

30 18800 0.1 O. 3
31 18713 0.1 0.3
32 18563 0.1 0.3
33 18214 0.1 0.3
34 17914 0.1 0.3
35 17408 0.1 0.3
36 16918 0.1 0.3
37 16832.8* 0.1 0.3
38 16747.6* 0.1 0.3
39 16662.5* 0.1 0.3
40 16577.3* 0.1 0.3
41 16492.1* 0.1 0.3
42 16407 O. 1 O. 3
43 15976 0.3 0.5
44 15933 0.3 0.5
45 15886 Cul vert
46 15855 0.3 0.5
47 15750 0.1 0.3
48 15344 0.1 O. 3
49 15022 0.1 0.3
50 14622 0.1 0.3
51 14322 0.1 0.3
52 14277 0.1 0.3
53 14260 0.1 0.3
54 14247 0.1 0.3
55 14223.6 culvert
56 14197 0.1 0.3
57 14122 0.1 0.3
58 13925 0.1 0.3
59 13622 0.1 0.3
60 13318 0.1 0.3

•
61 13288 0.1 0.3
62 13270 0.1 0.3
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Expansion and Contraction coefficients. txt.63 13257 0.1 0.3
64 13233.5 culvert
65 13207 0.1 0.3
66 13122 0.1 0.3
67 12922 0.1 0.3
68 12341 0.1 0.3
69 11844 0.1 0.3
70 11350 0.1 0.3
71 10818 0.1 0.3
72 10316 0.1 0.3
73 9824 0.1 0.3
74 9324 0.1 0.3
75 8824 0.1 0.3
76 8320 0.1 0.3
77 8221.2* 0.1 0.3
78 8122.4* 0.1 0.3
79 8023.6* 0.1 0.3
80 7924.8* 0.1 0.3
81 7826 0.1 0.3
82 7330 0.1 0.3
83 6826 0.1 0.3
84 6310 0.1 0.3
85 5920 0.1 0.3
86 5902 0.1 0.3
87 5600 0.1 0.3
88 5400 0.1 0.3
89 5342.1 culvert
90 5220 0.1 0.3
91 5193 0.1 0.3
92 5181 0.1 0.3.93 5100 0.1 0.3
94 4800 0.1 0.3
95 4748 0.1 0.3
96 4740 0.1 0.3
97 4729.5 culvert
98 4650 0.1 0.3
99 4600 0.1 0.3
100 4350 0.1 0.3
101 4278 0.1 0.3
102 4271 culvert
103 4200 0.1 0.3
104 4183 0.1 0.3
105 4168 0.1 0.3
106 4100 0.1 0.3
107 3800 0.1 0.3
108 3500 0.1 0.3
109 3200 0.1 0.3
110 2903 0.1 0.3
111 2885 0.1 0.3
112 2800 0.1 0.3
113 2500 0.1 0.3
114 2200 0.1 0.3
115 1900 0.1 0.3
116 1568 0.1 0.3
117 1552 0.1 0.3
118 1500 0.1 0.3
119 1300 0.1 0.3
120 1000 0.1 0.3
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E.4 Analysis of Structures

Note: No separate hydraulic calculations are Included.

White Tanks FRS NO.3 Outfall Channel CLOMR
HRC 09-077-01
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E.5.1 Schematic

White Tanks FRS NO.3 Outfall Channel CLOMR
HRC 09-077-01
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E.5.2 ReID!!!

White Tanks FRS NO.3 Outfall Channel CLOMR
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•

•

Technical Data Notebook

Hoskin-Ryan Consultants, Inc.

E.5.2 ReRQtl
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IOUTFALL CHANNEL I

CLOMRsub. rep

HEC-RAS version 4.1.0 Jan 2010
U. S. Army Corps of Engineers

Hyd ro1ogi c Engi neeri ng center
609 second Street
Davis, california

x X Xxxxxx XXXX XXXX XX xxxx
X X X X X X X X X X
X X X X X X X X X
XXXXXXX xxxx X XXX xxxx xxxxxx XXXX
X X X X X X X X X
X X X X X X X X X X
X X xxxxxx xxxx X X X X xxxxx

PROJECT DATA
project Title: FRS outlet channel CLDMR
proJect File: CLOMRsub.prj
Run Date and Time: 10/14/2011 11:16:21 AM

project in English units

project Description:
proJect: White Tanks FRS #3 Outlet channel 100% Design CLOMR

prepared
by:
Hoski n Ryan consul tants, Inc.
624S N. 24th parkway, suite 100
Phoeni x I

AZ 85016

prepared for:
Flood Control District of Maricopa county
(FCDMC)
2801 W. Durango Street
phoenix, AZ 85009

FCDMC: Contract No.:
2009-c012

FCOMC Project Manager: Gary wesch

Topographic Mpping:

Storm
Event: 100-Year

Discharges were obtained from the HEC-1 model prepared for
this project.

Floodplain = Floodway
Encroachment Method 4 with no surcharge
is used.

PLAN DATA

plan Title: subcritical Flow calc
pl an Fi 1e g: \proj ects\09\09-077 WTo3 Fi na1\05 - Jackrabbi t CLOMR\HEC-RAS\CLOMRSub. pOl

Geometry Title: 100% Design
Geometry File: g:\projects\09\09-077 WTD3 Final\05 - Jackrabbit CLDMR\HEC-RAS\CLOMRsub.g01

Flow Title
Flow File

100-year design flow
g: \proj ects\09\09-077 WTo3 Fi na1\05 - Jackrabbi t CLOMR\HEC-RAS\CLOMRsub. f01

plan Description:
subcritical flow with Manning's n=0.045

plan summary Information:
Number of: cross Sections

culverts
Bridges

258
14
o

Multiple openings
rnline Structures
Lateral Structures

o
o
o

computational Information
water surface calculation tolerance

~~~f~~;1n~~~~~ ~~1~~~;~~~~n~o1
e rance

Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

Computation Options
Critical depth computed only where necessary
conveyance calculation Method: At breaks in n values only
Friction slope Method: Avera~e conveyance
computational Flow Regime: Subcrltical Flow

Encroachment Data
Equal conveyance False
Left offset 0
Ri ght offset 0

River channel Reach FRS3
RS profi 1e Method value1 value2
31266 FLOODWAY 4 0• 31216 FLOOOWAY 4 0
31204 FLOOOWAY 4 0
31000 FLOOOWAY 4 0
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CLOMRsub.rep
30812 FLOODWAY 4 0• 30802 FLOODWAY 4 0
26495 FLOODWAY 4 0
26475 FLOODWAY 4 0
26200 FLOODWAY 4 0
25900 FLOODWAY 4 0
25600 FLOODWAY 4 0
25299 FLOODWAY 4 0
25195 FLOODWAY 4 0
25000 FLOODWAY 4 0
24700 FLOODWAY 4 0
24400 FLOODWAY 4 0
24081 FLOODWAY 4 0
24061 FLOODWAY 4 0
23639 FLOODWAY 4 0
23619 FLOODWAY 4 0
23300 FLOODWAY 4 0
23000 FLOODWAY 4 0
22731 FLOODWAY 4 0
22711 FLOODWAY 4 0
22635 FLOODWAY 4 0
22615 FLOODWAY 4 0
22500 FLOODWAY 4 0
22200 FLOODWAY 4 0
21900 FLOODWAY 4 0
21600 FLOODWAY 4 0
21326 FLOODWAY 4 0
21308 FLOODWAY 4 0
21275 FLOODWAY 4 0
21136 FLOODWAY 4 0
21135 FLOODWAY 4 0
21124 FLOODWAY 4 0
20850 FLOODWAY 4 0
20580 FLOODWAY 4 0
20550 FLOODWAY 4 0
20538 FLOODWAY 4 0
20532 FLOODWAY 4 0
20502 FLOODWAY 4 0
20501 FLOODWAY 4 0
20486 FLOODWAY 4 0
20300 FLOODWAY 4 0
20077 FLOODWAY 4 0
20048 FLOODWAY 4 0
20036 FLOODWAY 4 0
20030 FLOODWAY 4 0
20000 FLOODWAY 4 0
19999 FLOODWAY 4 0
19984 FLOODWAY 4 0
19650 FLOODWAY 4 0
19310 FLODDWAY 4 0
19277 FLOODWAY 4 0
19267 FLODDWAY 4 0• 19260 FLOODWAY 4 0
19252 FLOODWAY 4 0
18960 FLOODWAY 4 0
18920 FLOODWAY 4 0
18340 FLOODWAY 4 0
18200 FLOODWAY 4 0
17900 FLOODWAY 4 0
17579 FLOODWAY 4 0
17549 FLOODWAY 4 0
17537 FLOODWAY 4 0
17531 FLOODWAY 4 0
17501 FLOODWAY 4 0
17500 FLOODWAY 4 0
17486 FLOODWAY 4 0
17350 FLOODWAY 4 0
17050 FLOODWAY 4 0
16779 FLOODWAY 4 0
16749 FLOODWAY 4 0
16737 FLOODWAY 4 0
16731 FLOODWAY 4 0
16701 FLOODWAY 4 0
16700 FLOODWAY 4 0
16686 FLOODWAY 4 0
16500 FLOODWAY 4 0
16200 FLOODWAY 4 0
15984 FLOODWAY 4 0
15939 FLOODWAY 4 0
15919 FLOODWAY 4 0
15742 FLOODWAY 4 0
15741 FLOODWAY 4 0
15731 FLOODWAY 4 0
15591 FLOODWAY 4 0
15561 FLOODWAY 4 0
15537 FLOODWAY 4 0
15531 FLOODWAY 4 0
15501 FLOODWAY 4 0
15500 FLOODWAY 4 0
15485 FLOODWAY 4 0
15300 FLOODWAY 4 0
15081 FLOODWAY 4 0
15046 FLOODWAY 4 0
15042 FLOODWAY 4 0
15000 FLOODWAY 4 0
14600 FLOODWAY 4 0
14300 FLOODWAY 4 0
14255 FLOODWAY 4 0
14238 FLOODWAY 4 0
14225 FLOODWAY 4 0
14175 FLOODWAY 4 0
14150 FLOODWAY 4 0
14100 FLOODWAY 4 0• 13900 FLOODWAY 4 0
13600 FLOODWAY 4 0
13296 FLOODWAY 4 0
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CLOMRSub.rep
13266 FLOODWAY 4 a• 13248 FLOODWAY 4 a
13235 FLOODWAY 4 a
13185 FLOODWAY 4 a
13175 FLOODWAY 4 a
13100 FLOODWAY 4 a
12900 FLOODWAY 4 a
12767 FLOODWAY 4 a
12736 FLOODWAY 4 a
12716 FLOODWAY 4 a
12710 FLOODWAY 4 a
12680 FLOODWAY 4 a
12679 FLOODWAY 4 a
12665 FLOODWAY 4 a
12450 FLOODWAY 4 a
12270 FLOODWAY 4 a
12240 FLOODWAY 4 a
12216 FLOODWAY 4 a
12210 FLOODWAY 4 a
12180 FLOODWAY 4 a
12179 FLOODWAY 4 a
12164 FLOODWAY 4 a
11900 FLOODWAY 4 a
11590 FLOODWAY 4 a
11560 FLOODWAY 4 a
11536 FLOODWAY 4 a
11530 FLOODWAY 4 a
11500 FLOODWAY 4 a
11499 FLOODWAY 4 a
11484 FLOODWAY 4 a
11300 FLOODWAY 4 a
11133 FLOODWAY 4 a
11086 fLOODWAY 4 0
11069 FLOODWAY 4 a
11063 FLOODWAY 4 a
11033 FLOODWAY 4 a
11032 FLOODWAY 4 a
11017 FLOODWAY 4 a
10800 FLOODWAY 4 a
10645 FLOODWAY 4 a
10599 FLOODWAY 4 a
10545 FLOODWAY 4 a
10521 FLOODWAY 4 a
10520 FLOODWAY 4 a
10500 FLOODWAY 4 a
10350 FLOODWAY 4 a
10154 FLOODWAY 4 a
10124 FLOODWAY 4 a
10100 FLOODWAY 4 a
10094 FLOODWAY 4 a
10064 FLOODWAY 4 a
10063 FLOODWAY 4 a• 10048 FLOODWAY 4 a
9900 FLOODWAY 4 a
9728 FLOODWAY 4 a
9675 FLOODWAY 4 a
9660 FLOODWAY 4 a
9654 FLOODWAY 4 a
9624 FLOODWAY 4 a
9623 FLOODWAY 4 a
9608 FLOODWAY 4 a
9450 FLOODWAY 4 a
9299 FLOODWAY 4 a
9273 FLOODWAY 4 a
9218 FLOODWAY 4 a
9194 FLOODWAY 4 a
9193 FLOODWAY 4 a
9183 FLOODWAY 4 a
9000 FLOODWAY 4 a
8863 FLOODWAY 4 a
8809 FLOODWAY 4 a
8785 FLOODWAY 4 a
8779 FLOODWAY 4 a
8749 FLOODWAY 4 a
8748 FLOODWAY 4 a
8733 FLOODWAY 4 a
8600 FLOODWAY 4 a
8437 FLOODWAY 4 a
8400 FLOODWAY 4 a
8376 FLOODWAY 4 a
8370 FLOODWAY 4 a
8340 FLOODWAY 4 a
8339 FLOODWAY 4 a
8325 FLOODWAY 4 a
8150 FLOODWAY 4 a
8004 FLOODWAY 4 a
7970 FLOODWAY 4 a
7960 FLOODWAY 4 a
7907.3 FLOODWAY 4 a
7886 FLOOOWAY 4 a
7885 FLOOOWAY 4 a
7876 FLOOOWAY 4 a
7700 FLOODWAY 4 a
7425 FLOODWAY 4 a
7376 FLOODWAY 4 a
7358 FLOODWAY 4 a
7352 FLOODWAY 4 a
7322 FLOODWAY 4 a
7321 FLOOOWAY 4 a
7306 FLOOOWAY 4 a
7150 FLOODWAY 4 a
7030 FLOOOWAY 4 a
7000 FLOODWAY 4 a• 6982 FLOOOWAY 4 a
6976 FLOODWAY 4 a
6946 FLOODWAY 4 a
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6945 FLOOOWAY 4 0• 6930 FLOODWAY 4 0
6800 FLOOOWAY 4 0
6700 FLOODWAY 4 0
6673 FLOOOWAY 4 0
6663 FLOODWAY 4 0
6570 FLOOOWAY 4 0
6550 FLOOOWAY 4 0
6200 FLOOOWAY 4 0
5920 FLOODWAY 4 0
5902 FLOODWAY 4 0
5600 FLOODWAY 4 0
5400 FLOODWAY 4 0
5220 FLOODWAY 4 0
5193 FLOODWAY 4 0
5181 FLDODWAY 4 0
5100 FLOODWAY 4 0
4800 FLOODWAY 4 0
4748 FLOODWAY 4 0
4740 FLOODWAY 4 0
4650 FLOODWAY 4 0
4600 FLODDWAY 4 0
4350 FLODDWAY 4 0
4278 FLOODWAY 4 0
4200 FLOODWAY 4 0
4183 FLOODWAY 4 0
4168 FLOODWAY 4 0
4100 FLOODWAY 4 0
3800 FLOODWAY 4 0
3500 FLOODWAY 4 0
3200 FLOODWAY 4 0
2903 FLOODWAY 4 0
2885 FLOODWAY 4 0
2800 FLOODWAY 4 0
2500 FLOODWAY 4 0
2200 FLOODWAY 4 0
1900 FLOODWAY 4 0
1568 FLOODWAY 4 0
1552 FLOODWAY 4 0
1500 FLOODWAY 4 0
1300 FLOODWAY 4 0
1000 FLOODWAY 4 0

FLOW DATA

Flow Title: 100-year design flow
Flow File: g:\projects\09\09-0n WT03 Final\05 - Jackrabbit CLOMR\HEC-RAS\CLOMRsub. f01

Flow Data Ccfs)
'I\' ****** 'I\' to' *** "" 'I\' 'I\' 'I\' *** -:: ** -:: >1-* * * * * 'I\' 'I\' 'I\' 'I\' v 'I\' * 'I\' '" 'I\' 'I\' 'I\' 'I\' '1\''':;- 'I\' 'I\' * * "" 'I\' ** 'I\' 'I\' 'I\' 'I\' 'I\' \\' ** 'I\' '" *..'it '" * 'I\' 'I\' 'I\' * * 'I\' * 'I\' 'I\' -,10 'I\'

" River Reach RS" N=0.045 FLOODWAY "
" channel FRS3 31266 187 187 "
" channel FRS3 26495 507 507
" Channel FRS3 19650 739 739
" Channel FRS3 18200 790 790
" Channel FRS3 15919 851 851 "
" channel FRS3 10599 931 931
" channel FRS3 4800 1073 1073
*************R********1l'**'Il-***************************************************

Boundary condi ti ons
****<ft************************'1\'************************ **************************************************
'I\' River Reach profile Upstream Downstream
****,"*****************>\"\'>hhh\"**************1d"***********v********-:r*·:'***********,hhh~**********************

" Channel FRS3 N=0.045 Normal S = 0.001 Known WS = 1048.6 "
*******.;,* ...",,***,1-***,,<***.\,\\,\1-**.,,**,1'**.,<***,,<**10\'**-::********************,h't***********,'r .... *************************
Inline Structure Gate openings
River = channel
Reach = FRS3 RS = 30790
Gate = slide Gate

# open open Ht # Open open Ht
'* *** * * * *****,'r,'r * * ** **** *,..... *** ** * *

o 0

SUMMARY OF MANNING'S N VALUES

River:Channel
**********'*******************************************************
" Reach " River Sta. " n1 n2 n3 "
********.. ***'* '* ... * ... 'if ******* '* '* *** * '* '* * '* '* '* * *v *** '* * '* '* 'it 'it * 'it ** 'it 'it * 'it * '* '* '* 'it '* '* '*
"FRS3 " 31266 " .045" .015- .045"
"FRS3 31216 .045" .035- .045"
"FRS3 31204 .045" .045" .045"
"FRS3 31000 .045" .045" .045"
"FRS3 30812 .045" .045" .045"
"FRS3 30802 .045" .035- .045"
"FRS3 30801 *culvert " " "
"FRS3 26495 " .045" .045" .045"
"FRS3 26475 .045" .045" .045"
"FRS3 26200 .045" .045- .045-
"FRS3 25900 .045" .045" .045"
"FRS3 25600 .045" .045" .045"
"FRS3 25299 .045" .045" .045"
"FRS3 25195 .045" .045" .045"
-FRS3 25000 .045" .045" .045"
"FRS3 24700 .045" .045" .045"
-FRS3 24400 .045" .045" .045-

• -FRS3 24081 .045" .045" .045-
"FRS3 24061 .045- .035" .045"
-FRS3 24052.5 *culvert " " "
"FRS3 23639 - .045- .035" .045-
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CLOMRsub. rep
*FRS3 23619 .045* .045* .045*• *FRS3 23300 .045* .045* .045*
*FRS3 23000 .045* .045* .045*
*FRS3 22731 .045* .045* .045*
*FRS3 22711 .045* .035* .045'
*FRS3 22704.4 *Culvert: * ·*FRS3 22635 * .045* .035' .045*
*FRS3 22615 · .045* .045* .045*
*FRS3 22500 · .045* .045' .045'
*FRS3 22200 .045* .045* .045·
·FRS3 21900 .045* .045* .045·
'FRS3 21600 .045* .045* .045'
'FRS3 21326 .045* .045* .045*
*FRS3 21308 .045* .015' .045'
*FRS3 21275 .045* .015* .045*
*FRS3 21265.8 ·Culvert . ·*FRS3 21136 · .045* .015* .045·
'FRS3 21135 .045' .035* .045'
*FRS3 21124 .045* .045· .045'
*FRS3 20850 .045* .045· .045'
'FRS3 20580 .045* .045* .045*
'FRS3 20550 .045* .015* .045'
'FRS3 20538 .045' .015* .045'
'FRS3 20532 .045' .015' .045'
'FRS3 20502 .045* .015* .045'
'FRS3 20501 .045* .035' .045'
'FRS3 20486 .045* .045* .045'
'FRS3 20300 .045* .045* .045*
'FRS3 20077 .045* .045* .045'
'FRS3 20048 .045* .015* .045'
'FRS3 20036 .045' .015' .045'
'FRS3 20030 .045* .015* .045'
'FRS3 20000 .045* .015* .045 ....
'FRS3 19999 .045' .035* .045'
'FR53 19984 .045* .045* .045'
*FRS3 19650 .045' .045* .045'
'FRS3 19310 .045' .045' .045'
'FRS3 19277 .045' .015* .045'
'FRS3 19267 .045' .015' .045'
'FRS3 19260 .013' .013' .013'
'FRS3 19252 .013' .013' .013'
'FRS3 18960 .013' .013' .013'
'FRS3 18920 .013' .013' .013'
'FRS3 18340 .013* .013' .013'
'FRS3 18200 .045' .045* .045'
'FRS3 17900 .045* .045* .045'
'FRS3 17579 .045* .045* .045'
'FRS3 17549 .045' .015' .045'
'FRS3 17537 .045* .015* .045'
'FRS3 17531 .045* .015* .045'
'FRS3 17501 .045* .015' .045'
'FRS3 17500 .045' .035' .045'• 'FRS3 17486 .045· .045* .045'
'FRS3 17350 .045* .045' .045'
'FRS3 17050 .045' .045' .045'
'FRS3 16779 .045* .045' .045'
'FRS3 16749 .045' .015* .045*
'FRS3 16737 .045' .015' .045'
'FRS3 16731 .045* .015' .045'
'FRS3 16701 .045' .015* .045'
'FRS3 16700 .045* .035' .045'
'FRS3 16686 .045' .045' .045'
'FRS3 16500 .045' .045' .045*
'FRS3 16200 .045' .045' .045'
'FRS3 15984 .045* .045* .045'
'FRS3 15939 .045* .015' .045'
'FRS3 15919 .045' .015' .045*
'FRS3 15918.6 "culvert · ·'FRS3 15742 .045' .015* .045*
'FRS3 15741 .045' .035* .045"
'FRS3 15731 .045* .045* .045*
'FRS3 15591 .045* .045* .045"
'FRS3 15561 .045* .015* .045*
'FRS3 15537 .045' .015* .045*
'FRS3 15531 .045· .015* .045·
'FRS3 15501 .045' .015* .045'
*FRS3 15500 .045* .035* .045·
'FRS3 15485 .045' .045* .045'
*FRS3 15300 .045' .045' .045'
'FRS3 15081 .045' .045* .045'
'FRS3 15046 .045· .015* .045'
'FRS3 15042 .045' .015* .045'
'FRS3 15000 .045' .045' .045'
'FR53 14600 .045' .045' .045'
'FRS3 14300 .045' .045* .045'
'FRS3 14255 .045* .045' .045'
'FRS3 14238 .045* .045· .045'
'FRS3 14225 .045* .045' .045*
·FRS3 14223.6 'Culvert * · ·'FRS3 14175 , .045' .045' .045'
'FRS3 , 14150 .045' .045* .045'
'FRS3 . 14100 .045· .045' .045'
'FRS3 13900 .045' .045* .045'
'FRS3 13600 .045' .045* .045'
'FRS3 13296 .045' .045' .045'
'FRS3 13266 .045' .045* .045'
'FRS3 13248 .045* .045* .045'
'FRS3 13235 .045' .045* .045'
'FRS3 13233.5 'culvert . · ·'FRS3 13185 , .045' .045' .045'
'FRS3 13175 , .045' .045* .045'
'FRS3 13100 .045' .045' .045'

• 'FRS3 12900 .045' .045' .045'
'FRS3 12767 .045' .045' .045'
'FRS3 12736 .045' .015' .045'
'FR53 12716 .045' .015' .045'
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*FRS3 12710 .045* .015* .045*e *FRS3 12680 .045* .015* .045*
*FRS3 12679 .045* .035· .045'
'FRS3 12665 .045· .045* .045·
*FRS3 12450 .045' .045* .045'
'FRS3 12270 .045* .045' .045'
*FRS3 12240 .045' .015* .045'
*FRS3 12216 .045* .015· .045'
*FRS3 12210 .045* .015· .045·
*FRS3 12180 .045* .015* .045*
*FRS3 12179 .045* .035· .045'
*FRS3 12164 .045· .045* .045·
*FRS3 11900 .045* .045* .045'
*FRS3 11590 .045* .045* .045'
*FRS3 11560 .045* .015* .045*
*FRS3 11536 .045* .015· .045*
*FRS3 11530 .045* .015· .045'
*FRS3 11500 .045* .015· .045'
*FRS3 11499 .045* .035' .045·
*FRS3 11484 .045* .045* .045·
*FRS3 11300 .045· .045* .045·
*FRS3 11133 .045* .045· .045·
*FRS3 11086 .045* .015· .045·
*FRS3 11069 .045* .015· .045·
*FRS3 11063 .045* .015' .045·
*FRS3 11033 .045* .015* .045'
*FRS3 11032 .045* .035· .045'
*FRS3 11017 .045* .045' .045'
*FRS3 10800 .045* .045' .045'
'FRS3 10645 .045* .045' .045'
·FRS3 10599 .045* .015· .045'
*FRS3 10598 '~culvert * . .
*FRS3 10545 . .045* .015* .045·
*FRS3 10521 .045* .015' .045·
*FRS3 10520 .045· .035' .045*
*FRS3 10500 .045* .045* .045'
*FRS3 10350 .045' .045* .045'
'FRS3 10154 .045* .045* .045"
*FRS3 10124 .045* .015* .045'
*FRS3 10100 .045* .015· .045'
*FRS3 10094 .045* .015· .045*
*FRS3 10064 .045* .015· .045'
*FRS3 10063 .045* .035· .045*
*FRS3 10048 .045* .045* .045'
*FRS3 9900 .045· .045· .045*
*FRS3 9728 .045* .045· .045'
*FRS3 9675 .045* .015· .045'
*FRS3 9660 .045* .015· .045*
*FRS3 9654 .045* .015· .045*
*FRS3 9624 .045* .015· .045'
*FRS3 9623 .045* .035' .045*
*FRS3 9608 .045· .045· .045'• *FRS3 9450 .045* .045· .045'
*FRS3 9299 .045* .045· .045'
*FRS3 9273 .045* .015' .045*
'FRS3 9272 *culvert * * *
'FRS3 9218 * .045· .015· .045'
*FRS3 9194 .045* .015' .045'
*FRS3 9193 .045* .035· .045'
*FRS3 9183 .045' .045' .035'
*FRS3 9000 .045· .045· .045'
*FRS3 8863 .045* .045· .045'
*FRS3 8809 .045* .015' .045*
*FRS3 8785 .045' .015· .045'
'FRS3 8779 .045· .015· .045'
*FRS3 8749 .045* .015· .045'
'FRS3 8748 .045* .035' .045'
'FRS3 8733 .045* .045· .045*
'FRS3 8600 .045* .045· .045'
*FRS3 8437 .045* .045· .045"
'FRS3 8400 .045* .015* .045*
'FRS3 8376 .045· .015· .045"
*FRS3 8370 .045* .015* .045"
'FRS3 8340 .045* .015· .045'
*FRS3 8339 .045* .035* .045'
'FRS3 8325 .045' .045' .045*
*FRS3 8150 .045* .045· .045*
*FRS3 8004 .045' .045· .045*
*FRS3 7970 .045* .015· .045*
*FRS3 7960 .045· .015* .045*
*FRS3 7958.2 *culvert . , *
*FRS3 7907.3 * .045* .015* .045·
*FRS3 7886 * .045* .015* .045*
'FRS3 7885 .045* .035* .045*
*FRS3 7876 .045* .045* .045'
*FRS3 7700 .045* .045* .045*
'FRS3 7425 .045* .045* .045'
*FRS3 7376 .045* .015* .045*
*FRS3 * 7358 .045* .015* .045'
'FRS3 * 7352 .045* .015' .045'
'FRS3 * 7322 .045* .015' .045'
'FRS3 , 7321 .045* .035' .045'
*FRS3 7306 .045* .045' .045*
*FRS3 7150 .045* .045' .045*
*FRS3 7030 .045* .045* .045'
*FRS3 7000 .045* .015* .045*
*FRS3 6982 .045* .015* .045*
*FRS3 6976 .045* .015* .045*
*FRS3 6946 .045* .015* .045*
*FRS3 6945 .045* .035* .045*
*FRS3 6930 .045* .045* .045*
*FRS3 6800 .045* .045* .045*

• *FRS3 6700 .045* .045* .045*
*FRS3 6673 .045' .015* .045*
*FRS3 6663 .045* .015* .045*
'FRS3 6661. 6 *culvert * * *

page 6



CLOMRsub.rep
*FRS3 6570 .035* .015* .035*• *FRS3 6SS0 .035* .01S· .035*
*FRS3 6200 .035* .015* .035*
*FRS3 S920 * .035* .015* .035*
*FRS3 5902 .035* .015* .035*
*FRS3 5600 .035* .015' .035'
'FRS3 5400 .035* .015* .035*
*FRS3 5342.1 *Culvert . . ,
*FRS3 5220 , .035' .015* .035'
'FRS3 5193 .035' .015' .035'
*FRS3 5181 .035' .015' .035*
'FRS3 5100 .035' .015' .035*
*FRS3 4800 .035' .015' .035'
*FRS3 4748 .035' .015* .035'
*FRS3 4740 .035' .015' .035*
'FRS3 4729.5 'cul vert , , .
*FRS3 46S0 . .035' .015* .035'
'FRS3 4600 .035' .015* .035'
*FRS3 43S0 .035-' .015' .035'
'FRS3 4278 .035-' .015' .035'
'FRS3 4271 11'Culvert * ,
*FRS3 4200 , .035' .015* .035*
*FRS3 4183 * .035* .015· .035'
*FRS3 4168 .035* .015* .035*
*FRS3 4100 .035* .015' .035*
*FRS3 3800 .035* .015* .035*
'FRS3 3500 .035* .015* .035*
*FRS3 3200 .035* .015* .035"
*FRS3 2903 .035* .015* .035*
*FRS3 288S .035* .015* .035*
*FRS3 2800 .035* .015* .035*
*FRS3 2S00 .035* .015* .035·
'FRS3 2200 .03S· .0J.5* .03S·
*FRS3 1900 .035* .015* .035·
*FRS3 1568 .035* .015' .035'
'FRS3 1552 .035' .015' .035'
'FRS3 1500 .035' .015' .035*
'FRS3 1300 .035' .015' .035'
'FRS3 1000 .035' .015' .035'
********lI'**********V*******>1o*"'**>l',hhhh·"hb~****'ll-*******************

********'A************************'~**************************************.:r*****>t*

SUMMARY OF REACH LENGTHS

River: channel
******** *********** ** * * * * * *** 11' * ** ** * '" 11: * ** * * *.". * ..**.". ** .. * * 'I\' * * * * * * * **
* Reach * River Sta. v left * channel * Right *
.. ** 11' *'" ************* ** 1\' ************* 'I\' *** ** * * * .. * **** -r.r* * * * **********
*FRS3 , 31266 , SO' SO' 50*
'FRS3

, 31216 12.7' 12.7' 12.7·
'FRS3 31204 203. s· 203.5' 203.5*• 'FRS3 31000 188.5' 188.5' 188.5*
*FRS3 30812 10.4* 10.4' 10.4*
'FRS3 30802 4306.1* 4306.1* 4306.1*
*FRS3 30801 *Culvert , .
'FRS3 26495 , 20' 20' 20'
'FRS3 26475 . 275' 275' 275*
'FRS3 26200 , 300' 300' 300*
'FRS3 25900 , 300' 300* 300*
*FRS3 25600 * 301* 301* 301*
*FRS3 25299 104* 104' 104*
*FRS3 25195 195* 195* 195*
*FRS3 25000 300' 300* 300*
*FRS3 24700 300' 300' 300*
*FRS3 24400 319* 319' 319*
*FRS3 24081 20* 20* 20*
*FRS3 24061 422' 422* 422*
*FRS3 240S2.S \~cul vert , , *
*FRS3 23639 " 20* 20' 20*
*FRS3 23619 319* 319* 319*
*FRS3 23300 300* 300* 300"
*FRS3 23000 269* 269' 269*
*FRS3 22731 20* 20' 20"
*FRS3 22711 76* 76* 76*
*FRS3 22704.4 *cul vert * *
*FRS3 22635 * 20* 20' 20*
*FRS3 22615 115* 115' 115*
*FRS3 22500 300* 300' 300*
·FRS3 22200 300' 300' 300·
*FRS3 21900 300* 300' 300*
*FRS3 21600 274* 274' 274*
*FRS3 21326 18.2* 18.2* 18.2*
*FRS3 21308 32.9' 32.9* 32.9*
*FRS3 21275 138.9* 138.9* 138.9*
*FRS3 21265.8 *culvert * * *
*FRS3 21136 * 1* l' 1*
*FRS3 21135 20' U' 20*
*FRS3 21124 274' 274' 274*
*FRS3 20850 270* 270' 270*
*FRS3 20580 30' 30' 30*
'FRS3 20550 12* 12' 12'
'FRS3 20538 6* 6' 6'
'FRS3 20532 30* 30' 30'
'FRS3 20502 1* 1* 1*
*FRS3 20501 20* 15' 20'
'FRS3 20486 186* 186' 186'
'FRS3 20300 223* 223' 223*
*FRS3 20077 29* 29' 29'
'FRS3 20048 12* 12* 12'
'FRS3 20036 6* 6' 6*
'FRS3 20030 30* 30' 30'

• 'FRS3 20000 1* 1* 1*
'FRS3 19999 20* IS' 20*
*FRS3 19984 334* 334' 334*
*FRS3 19650 340* 340* 340*
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'FRS3 19310 33' 33' 33'• 'FRS3 19277 10" 10* 10*
"FRS3 19267 7- 7" 7*
"FRS3 19260 8.3' 8.3' 8.3*
*FRS3 19252 291. 7* 291. 7* 291. 7"
*FRS3 18960 40- 40* 40*
*FRS3 18920 580" 580' 580"
*FRS3 18340 140' 140* 140-
*FRS3 18200 300' 300" 300*
*FRS3 17900 " 321* 321* 321*
"FRS3 17579 " 30" 30* 30*
*FRS3 17549 " 12" 12" 12*
"FRS3 17537 6* 6* 6*
"FRS3 17531 30* 30" 30*
"FRS3 17501 1* 1* 1*
"FRS3 17500 20' 14* 20'
"FRS3 17486 136* 136* 136"
·FRS3 17350 300" 300* 300*
·FRS3 17050 271- 271* 271*
'FRS3 16779 30" 30' 30*
*FRS3 16749 12* 12* 12*
'FRS3 16737 6* 6- 6*
'FRS3 16731 5.73" 30" 30-
*FRS3 16701 1* l' 1*
"FRS3 16700 20* 14* 20*
"FRS3 16686 186" 186* 186'
"FRS3 16500 300" 300' 300*
*FRS3 16200 216* 216' 216*
*FRS3 15984 45.3* 45.3* 45.3*
'FRS3 15939 20" 20* 20'
*FRS3 15919 176.3' 176.3' 176.3"
*FRS3 15918.6 :culvert . ·'FRS3 15742 1* 1* 1*
*FRS3 15741 20- 10.4* 20'
*FR53 15731 140* 140' 140*
*FRS3 15591 30* 30' 30'
'FRS3 15561 24* 24* 24"
-FRS3 15537 6- 6* 6*
'FRS3 15531 30- 30' 30"
-FRS3 15501 1* 1* 1*
*FRS3 15500 20* 15* 20"
*FRS3 15485 185' 185· 185'
"FRS3 15300 219* 219· 219"
*FRS3 15081 35* 35* 35'"
*FRS3 15046 4* 4* 4*
*FRS3 15042 42* 42* 42*
'FRS3 15000 400" 400* 400·
"FRS3 14500 300* 300* 300"
"FRS3 14300 45* 45* 45*
·FRS3 14255 17' 17· 17*
*FRS3 14238 13* 13' 13*
'FRS3 14225 50* SO' 50*• 'FRS3 14223.6 '~culvert

'FRS3 14175 · 25' 25* 25'
'FRS3 14150 SO' 50* 50';'
'FRS3 14100 200* 200* 200"
*FRS3 13900 300* 300* 300*
'FRS3 13500 304' 304* 304'
*FRS3 13296 30' 30' 30"
'FRS3 13266 18* 18* 18"
'FRS3 13248 B' 13* 13"
*FRS3 13235 SO, 50* 50*
*FRS3 13233.5 *culvert * * ·'FRS3 13185 · 10* 10' 10*
*FRS3 13175 · 75* 75* 75'
'FRS3 13100 200' 200* 200*
*FRS3 12900 133* 133* 133'
*FRS3 12767 31* 31' 31'
'FRS3 12736 20* 20* 20'
*FRS3 12716 6* 5* 6"
*FRS3 12710 30* 30' 30*
*FRS3 12580 1* 1* 1*
"FRS3 12579 20* 14* 20'
'FRS3 12665 215' 215* 215'
*FRS3 12450 180* 180* 180"
'FRS3 12270 30* 30* 30"
'FRS3 12240 24* 24* 24'
'FRS3 12216 5* 5* 5'
*FRS3 12210 30* 30" 30*
*FRS3 12180 l' F 1*
'FRS3 12179 20* 15* 20"
'FRS3 12164 254" 254* 264"
"FRS3 11900 310" 310' nO"
'FRS3 11590 30* 30* 30"
'FRS3 11560 24* 24' 24'
*FRS3 11536 5" 5* 5"
'FRS3 11530 30' 30* 30'
'FRS3 11500 1* 1* 1*
'FRS3 11499 20' 15* 20*
'FRS3 11484 184' 184' 184'
'FRS3 11300 167' 157* 167"
'FRS3 11133 47.5' 47.5' 47.5'
"FRS3 11086 16.8' 15.8' 15.8'
*FRS3 11069 5' 5* 5*
*FRS3 11063 30* 30' 30*
'FRS3 11033 l' 1* 1*
·FRS3 11032 20' 14.5' 20'
"FRS3 11017 217.2' 217.2' 217.2'
'FRS3 10BOO ISS" 155' 155'
'FRS3 10545 45.9' 45.9* 45.9'
*FRS3 10599 54' 54' 54*
'FRS3 10598 'culvert . ·'FRS3 10545 · 24.3* 24.3' 24.3'• 'FRS3 10521 1* 1* 1*
*FRS3 10520 30' 19.8* 30*
*FRS3 10500 150* 150' 150'
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CLOMRsub. rep
*FRS3 10350 196· 196* 196*• 'FRS3 10154 30' 30' 30*
*FRS3 10124 24' 24* 24*
*FRS3 10100 6' 6' 6*
*FRS3 10094 30' 30* 30*
'FRS3 10064 1* 1* 1*
'FRS3 10063 20' 15-' 20*
'FRS3 10048 148' 148-' 148'
'FRS3 9900 172' 172' 172*
'FRS3 9728 53* 53-' 53*
*FRS3 9675 15-' 15' 15*
'FRS3 9660 6' 6' 6·
'FRS3 9654 30' 30* 30*
*FRS3 9624 1* 1* 1*
*FRS3 9623 20* 15* 20*
'FRS3 9608 158* 158* 158*
'FRS3 9450 151' 151* 151*
'FRS3 9299 26.9' 26.9* 26.9*
'FRS3 9273 54* 54* 54*
'FRS3 9272 ·culvert * ·'FRS3 9218 . 24.3* 24.3* 24.3"
*FRS3 9194 1* 1* l'
'FRS3 9193 20' 9.8* 20"
*FRS3 9183 183* 183* 183'
'FRS3 9000 137* 137* 137'
*FRS3 8863 54' 54* 54"
'FRS3 8809 24' 24* 24*
*FRS3 8785 6* 6' 6*
'FRS3 8779 30* 30* 30"
*FRS3 8749 * 1* 1* 1*
'FRS3 8748 " 20' 15· 20"
'FRS3 8733 133* 133' 133*
*FRS3 8600 163' 163* 163"
'FRS3 8437 37* 37* 37*
·FRS3 8400 24' 24* 24*
*FRS3 8376 6* 6* 6*
'FRS3 8370 30* 30* 30*
*FRS3 8340 1* 1* 1"
*FRS3 8339 20* 14-' 20*
'FRS3 8325 175* 175' 175"
'FRS3 8150 146* 146* 146*
*FRS3 8004 33.6* 33.6* 33.6"
*FRS3 7970 10' 10* 10"
'FRS3 7960 53.1* 53.1* 53.1*
'FRS3 7958.2 "cul vert "
*FRS3 7907.3 " 21. 3* 21. 3' 21. 3*
'FRS3 7886 1* 1* 1*
'FRS3 7885 19* 9* 19*
'FRS3 7876 176' 176* 176"
*FRS3 7700 275* 275* 275"
*FRS3 7425 49" 49* 49*
'FRS3 7376 18* 18' 18"• *FRS3 7358 6* 6* 6'
*FRS3 7352 30* 30* 30'
'FRS3 7322 1* 1* 1"
*FRS3 7321 20* 15* 20'
*FRS3 7306 156' 156* 156*
'FRS3 7150 120* 120* 120*
*FRS3 7030 30' 30' 30'
*FRS3 7000 18* 18* 18'
*FRS3 6982 6* 6* 6"
'FRS3 6976 30* 30* 30*
'FRS3 6946 1* 1* 1"
'FRS3 6945 20* 15* 20'
*FRS3 6930 130* 130* 130"
'FRS3 6800 100' 100* 100"
'FRS3 6700 26.84' 26.84* 26.84•
*FRS3 6673 10* 10* 10'
*FRS3 6663 93.16* 93.16* 93.16"
*FRS3 6661. 6 '~culvert ·'FRS3 6570 , 20' 20* 20"
*FRS3 6550 350-' 350* 350*
*FRS3 6200 280-' 280* 280*
'FRS3 5920 18' 18* 18"
*FRS3 5902 302* 302* 302'
'FRS3 5600 200* 200* 200'
'FRS3 5400 180* 180' 180"
'FRS3 5342.1 'culvert · ·'FRS3 5220 " 27' 27* 27'
'FRS3 5193 12* 12* 12*
*FRS3 5181 81* 81* 81*
*FRS3 5100 300' 300* 300'
·FRS3 4800 52' 52· 52·
·FRS3 4748 8* 8* 8*
*FRS3 4740 90* 90* 90'
·FRS3 4729.5 *culvert · ,
·FRS3 4650 " 50' 50* 50'
'FRS3 4600 250' 250* 250'
·FRS3 4350 72' 72* 72"
'FRS3 4278 78' 78* 78'
*FRS3 4271 ''(culvert · * ,
·FRS3 4200 " 17' 17' 17"
'FRS3 4183 IS' 15· IS'
·FRS3 4168 68' 68* 68'
'FRS3 4100 300' 300* 300*
*FRS3 3800 300' 300* 300*
'FRS3 3500 300' 300* 300'
·FRS3 3200 297' 297* 297'
·FRS3 2903 18' 18* 18"
'FRS3 2885 85' 85* 85'
·FRS3 2800 300' 300' 300"
·FRS3 2500 300' 300' 300"

• 'FRS3 2200 300* 300' 300'
*FRS3 1900 332' 332' 332'
·FRS3 1568 16' 16* 16'
*FRS3 1552 52· 52* 52"
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*FRS3 1500 200* 200* 200*• *FRS3 1300 300* 300* 300'
*FRS3 · 1000 . O' O' O'
********.t****************1l'************************************11:**

'" * {( 'if 1\' 'I\' ***.. '* "' .. * {f *'* .. '" "' ......**..*.. *.. *.... *"" *.. **'" **.... '* .... *....*** .......... * .. ** * .... * *****.... *.. ***..*

SUMMARY OF CONTRACTION ANO EXPANSION COEFFICIENTS
River: Channel

*....*...... 1\' 'It'" "' .. '" '" *** ** '" * * .... '* .. * * * ...... * .. 'if '* .. 'If" ** .. '" * * * * .. * * ** * * *. Reach · River Sta. * Contr. * Expan. .
..* ......**..*..*.. ** ....*.... ********** .. * * .. * .... * * * ** * ...... ** * ** *** ....
*FRS3 · 31266 · .1' .3'
'FRS3 31216 .1* .3'
'FRS3 31204 .1' .3'
'FRS3 31000 .1' .3'
'FRS3 30812 .1* .3*
'FRS3 30802 .1* .3'
'FRS3 30801 *culvert ·'FRS3 26495 · .1* .3'
'FRS3 26475 .1* .3'
'FRS3 26200 .1* .3*
'FRS3 25900 .1* .3*
'FRS3 25600 .1* .3*
'FRS3 25299 .1* .3*
'FRS3 25195 .1* .3'
'FRS3 25000 .1* .3'
'FRS3 24700 .1* .3'
'FRS3 24400 .1* .3*
'FRS3 24081 .1' .3'
'FRS3 24061 .1* .3'
'FRS3 24052.5 '~culvert * .
*FRS3 23639 · .1* .3"
'FRS3 23619 · .1* .3'
'FRS3 23300 .1* .3'
*FRS3 23000 .1' .3"
'FRS3 22731 .1* .3'
*FRS3 22711 .1* .3*
'FRS3 22704.4 'Culvert · .
'FRS3 22635 .1' .3'
'FRS3 22615 .1' .3'
'FRS3 22500 .1' .3*
*FRS3 22200 .1* .3*
'FRS3 21900 .1* .3*
*FRS3 21600 .1* .3*
*FRS3 21326 .1* .3*
'FRS3 21308 .1* .3*
*FRS3 21275 .1' .3*
*FRS3 21265.8 *culvert · *
*FRS3 21136 · .1* .3*

• 'FRS3 21135 .1* .3*
*FRS3 21124 .1* .3'
*FRS3 20850 .1' .3*
'FRS3 20580 .1' .3'
'FRS3 20550 .1' .3'
'FRS3 20538 .1' .3'
'FRS3 20532 .1' .3'
'FRS3 20502 .1* .3'
*FRS3 20501 .1* .3'
*FRS3 20486 .1* .3*
'FRS3 20300 .1* .3'
'FRS3 20077 .1* .3'
'FRS3 20048 .1* .3'
'FRS3 20036 .1* .3'
'FRS3 20030 .1' .3'
'FRS3 20000 .1' .3'
'FRS3 19999 .1* .3'
'FRS3 19984 .1* .3'
'FRS3 19650 .1* .3'
'FRS3 19310 .1":'- .3·:'-
'FRS3 19277 .1* o 3'~

'FRS3 19267 .1' .3'
'FRS3 19260 .1' .3'
'FRS3 19252 .1·:'- .3'
'FRS3 18960 .1' .3'
*FRS3 18920 .1' .3'
'FRS3 18340 .1' .3'
'FRS3 18200 .1* .3'
'FRS3 17900 .1' .3'
'FRS3 17579 .1* .3'
'FRS3 17549 .1' .3'
'FRS3 17537 .1' .3'
'FRS3 17531 .1' .3'
'FRS3 17501 .1' .3'
'FRS3 17500 .1' .3*
'FRS3 17486 .1' .3'
'FRS3 17350 .1* .3'
*FRS3 17050 .1* .3*
*FRS3 16779 .1* .3'
*FRS3 16749 .1' .3*
*FRS3 16737 .1* .3'
*FRS3 16731 .1' .3'
*FRS3 16701 .1* .3*
'FRS3 16700 .1' .3'
*FRS3 16686 .1* .3'
*FRS3 16500 .1* .3'
'FRS3 16200 .1' .3'
'FRS3 15984 .1' .3'
'FRS3 15939 .1' .3'
'FRS3 15919 .1' .3*
'FRS3 15918.6 'A-culvert , *
'FRS3 15742 · .1* .3'• 'FRS3 15741 .1* .3*
'FRS3 15731 .1* .3'
'FRS3 15591 .1* .3'
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*FRS3 15561 .1* .3*• *FRS3 15537 .1* .3*
*FRS3 15531 .1* .3"
*FRS3 15501 .1* .3*
*FRS3 15500 .1* .3*
*FRS3 15485 .1* .3*
*FRS3 15300 .1* .3*
*FRS3 15081 .1* .3*
*FRS3 15046 .1* .3*
*FRS3 15042 .1* .3*
*FRS3 15000 .1* .3*
*FRS3 14600 .1* .3*
*FRS3 14300 .1* .3*
*FRS3 * 14255 .1* .3*
*FRS3 * 14238 .1* .3*
*FRS3 14225 .1* .3*
*FRS3 14223.6 >~culvert * *
*FRS3 14175 .1* .3*
*FRS3 14150 .1* .3*
*FRS3 14100 .1* .3*
*FRS3 13900 .1* .3*
*FRS3 13600 .1* .3*
*FRS3 13296 .1* .3*
*FRS3 13266 .1* .3*
*FRS3 13248 .1' .3·
*FRS3 13235 .1* .3*
*FRS3 13233.5 l~culvert * .
*FRS3 13185 .1* .3*
*FRS3 13175 .1* .3*
*FRS3 13100 .1* .3*
*FRS3 12900 .1* .3''<
*FRS3 12767 .1* .3·
*FRS3 12736 .1* .3-
*FRS3 12716 .1* .3·
*FRS3 12710 .1* .3*
*FRS3 12680 .1* .3·
"FRS3 12679 .1' .3*
*FRS3 12665 .1* .3·
·FRS3 12450 .1* .3"
*FRS3 12270 .1* .3·
*FRS3 12240 .1* .3"
*FRS3 12216 .1* .3·
·FRS3 12210 .1* .3*
·FRS3 12180 .1* .3·
*FRS3 12179 .1* .3·
*FRS3 12164 .1* .3·
*FRS3 11900 .1* .3*
*FRS3 11590 .1* .3*
*FRS3 11560 .1· .3*
·FRS3 11536 .1"' .3*
'FRS3 · 11530 .1* .3·
*FRS3 * 11500 .1* .3*• *FRS3 · 11499 .1* .3*
*FRS3 * 11484 .1* .3*
*FRS3 11300 .1* .3*
*FRS3 11133 .1* .3*
*FRS3 11086 .1* .3*
*FRS3 11069 .1* .3*
*FRS3 11063 .1* .3*
*FRS3 11033 " .1* .3·
*FRS3 11032 . .1* .3*
*FRS3 11017 * .1* .3'
*FRS3 10800 " .1* .3"
*FRS3 10645 .1* .3*
*FRS3 10599 .1· .3·
*FRS3 10598 *Culvert * *
*FRS3 10545 " .1* .3*
*FRS3 10521 .1· .3·
*FRS3 10520 .1* .3*
·FRS3 10500 .1* .3·
*FRS3 10350 .1· .3·
*FRS3 10154 .1* .3''<
*FRS3 10124 .1· .3*
*FRS3 10100 .1· .3*
*FRS3 10094 .1· .3*
*FRS3 10064 .1* .3·
*FRS3 10063 .1* .3·
*FRS3 10048 .1* .3*
*FRS3 9900 .1* .3*
*FRS3 9728 .1' .3·
*FRS3 · 9675 .1* .3*
*FRS3 · 9660 .1* .3·
·FRS3 * 9654 .1* .3·
*FRS3 9624 .1* .3·
·FRS3 9623 .1* .3·
·FRS3 9608 .1* .3·
*FRS3 9450 .1* .3'"
·FRS3 9299 .1· .3·
*FRS3 9273 .1* .3·
*FRS3 9272 '''culvert . "
*FRS3 9218 * .1* .3·
·FRS3 9194 .1* .3·
'FRS3 9193 .1· .3"
*FRS3 9183 .1* .3*
*FRS3 9000 .1* .3·
*FRS3 8863 .1* .3*
*FRS3 8809 .1* .3*
*FRS3 8785 .1* .3''<
*FRS3 8779 .1* .3*
*FRS3 8749 .1* .3''<
*FRS3 8748 .1* .3''<
*FRS3 8733 .1* .3·

• *FRS3 8600 .1* .3*
*FRS3 8437 .1* .3"
*FRS3 8400 .1* .3*
·FRS3 8376 .1* .3'
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·FRS3 8370 .1· .3·e ·FRS3 8340 .1· .3·
·FRS3 8339 .F .3·
·FRS3 8325 .1· .3·
·FRS3 8150 .1· .3·
·FRS3 · 8004 .1· .3·
·FRS3 · 7970 .1· .3·
·FRS3 · 7960 .1· .3*
·FRS3 • 7958.2 *cul vert . *
*FRS3 * 7907.3 * .1* .3·
·FRS3 7886 * .1· .3*
·FRS3 7885 * .1· .3*
·FRS3 7876 * .1· .3*
·FRS3 7700 * .1· .3*
·FRS3 7425 * .1' .3*
·FRS3 7376 .1' .3*
·FRS3 7358 .1' .3*
*FRS3 7352 .F .3*
·FRS3 7322 .1' .3*
*FRS3 7321 .1* .3'
·FRS3 7306 .F .3*
*FRS3 7150 .1* .3*
·FRS3 7030 .1* .3·
*FRS3 7000 .1* .3*
·FRS3 6982 .1* .3*
·FRS3 6976 .1* .3*
*FRS3 6946 .1· .3*
·FRS3 6945 .1* .3*
*FRS3 6930 .1* .3*
*FRS3 6800 .1* .3*
*FRS3 6700 .1* .3*
*FRS3 6673 .1* .3*
·FRS3 6663 .1· .3·
*FRS3 6661. 6 l~cul ve rt * *
*FRS3 6570 " .1* .3·
*FRS3 6550 .1· .3*
*FRS3 6200 .1* .3*
*FRS3 5920 .1* .3*
*FRS3 5902 .1* .3*
·FRS3 5600 .1· .3·
·FRS3 5400 .1* .3·
·FRS3 5342.1 *Culvert * *
·FRS3 5220 * .1· .3*
*FRS3 5193 * .1* .3*
*FRS3 5181 .1· .3*
·FRS3 5100 .1* .3*
·FRS3 4800 .1* .3·
·FRS3 4748 .1· .3*
·FRS3 4740 .1· .3*
·FRS3 4729.5 *culvert . *
·FRS3 4650 * .1· .3*
·FRS3 4600 .1* .3*

e ·FRS3 4350 .1* .3*
·FRS3 4278 .1* .3*
*FRS3 4271 *culvert * *
·FRS3 4200 * .1· .3*
·FRS3 4183 .1* .3*
·FRS3 4168 .1· .3*
*FRS3 4100 .1* .3*
'FRS3 3800 .1· .3*
*FRS3 3500 .1· .3·
·FRS3 3200 .1· .3*
*FRS3 2903 .1· .3*
*FRS3 2885 .1* .3*
*FRS3 2800 .1* .3*
*FRS3 2500 .1* .3*
*FRS3 2200 .1* .3*
*FRS3 1900 .1* .3*
*FRS3 1568 .1* .3*
*FRS3 1552 .1* .3*
*FRS3 1500 .1* .3*
*FRS3 1300 .1* .3*
*FRS3 1000 .1' .3*
******************************************************,..
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IREMNANT CHANNEL I
REMNANTCHANNEL.rep

HEC-RAS version 4.1.0 Jan 2010
U.S. Army Corps of Engineers

Hydrologic Engineering Center
609 Second street
Davis, California
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x X X X X X X X X X
X X X X X X X X X
XXXXXXX xxxx X xxx XXXX XXXXXX XXXX
X X X X X X X X X
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X X XXXXXX xxxx X X X X Xxxxx

PROJECT DATA
project Title: REMNANT CHANNEL
ProJect File: REMNANTCHANNEL.prj
Run Date and Time: 10/14/2011 11: 36: 23 AM

project in English units

proj ect Descri pti on:
proJect: white Tanks FRS #3 Outlet channel 100% Oesign CLOMR - Remnant channel
update

Prepared by:
Hoskin Ryan Consultants, Inc.
6245 N. 24th parkway.
suite 100
phoeni x, AZ 85016

prepared for:
Flood Control District of
Maricopa County (FCDMC)
2801 w. Durango Street
phoeni x, AZ 85009

FCDMC:
Contract No.: 2009-C012

FCDMC project Manager: Gary wesch

Topographi C
Mppi ng:

Storm Event: 100-Year

Discharges were obtained from the HEC-1
model prepared for thi s project.

PLAN DATA

plan Title: REMNANT CHANNEL
pl an Fi 1e g: \proj ects\09\09-077 WT03 Fi na1\05 - Jackrabbi t CLOMR\HEC-RAS\REMNANTCHANNEL. pOl

Geometry Title: REMNANT CHANNEL
Geometry Fi le g: \projects\09\09-077 WT03 Final \05 - Jackrabbi t CLOMR\HEC-RAS\REMNANTCHANNEL. gOl

REMNANT CHANNEL
g:\projects\09\09-077 WT03 Final\05 - Jackrabbit CLOMR\HEC-RAS\REMNANTCHANNEL. f01

Flow Titl e
Flow File

plan summary Information:
Number of: Cross sections

culverts
Bridges

29
5
o

Multiple openings
Inline Structures
Lateral Structures

o
o
o

Computational Information
Water surface calculation tolerance

~~~~~~;ln~~g~~ ~~l ~~~;~~~~n~olerance
Maximum difference tolerance
Flow tole rance factor

0.01
0.01
20
0.3
0.001

o
o

True

computati on Opti ons
Critical depth computed only where necessary
conveyance Calculation Method: Between every coordinate point (HEC2 style)
Friction slope Method: AVerage conveyance
computational Flow Regime: subcntical Flow

Encroachment Data
Equal conveyance
Left offset
Ri ght offset

•
River
RS
4700
4589
4545
4532
4514
4483
4351
3982
3519
3500
3313

JACKRABBIT TRAIL
profi 1e
FLOODWAY
FLOODWAY
FLOODWAY
FLOODWAY
FLOODWAY
FLOODWAY
FLOODWAY
FLOODWAY
FLOOOWAY
FLOODWAY
FLOODWAY

Reach
Method

1
1
1
1
1
1
1
1
1
1
1

REMNANT CHANNEL
value1 value2

965 1060.72
965 1012
965 1010.49
965 1008.44
965 1009.3
964 1008.11

966.65 1012.77
987.17 1039.22
975.41016.13

980.42 1016
984.06 1016.18
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REMNANTCHANNEL.rep
2913 FLOOOWAY 1 979.11 1035

e 2415 FLOODWAY 1 975.33 1022.44
2112 FLOODWAY 1 983.19 1025.4
2081 FLOODWAY 1 978.73 1030
2010 FLOODWAY 1 979.64 1025
1960 FLOODWAY 1 981. 62 1024.12
1751 FLOODWAY 1 985.85 1027.04
1456 FLOODWAY 1 982.94 1021. 33
1426 FLOODWAY 1 981. 25 1026
1354 FLOODWAY 1 980.07 1019.97
1304 FLOODWAY 1 979.65 1021.45
1216 FLOODWAY 1 983 1018.42
1069 FLOODWAY 1 977.21 1023.08
1034 FLOODWAY 1 987.5 1012.5
1030 FLOODWAY 1 987.5 1012.5
1025 FLOODWAY 1 987.5 1012.5
1020 FLOODWAY 1 987.5 1012.5
1000 FLOODWAY 1 987.5 1012.5

****,","*,"**>'r,'r*******~,*,"******,'r,'r,'r***,",'r*,'r,'r*********************,'r*,'r''r**********-::*****

FLOW DATA

Flow Ti t 1e: REMNANT CHANNEL
Flow Fil e : g: \Proj ects\09\09-077 WT03 Fi na1\05 - Jackrabbi t CLOMR\HEC-RAS\REMNANTCHANNEL. f01

Flow Data (ds)
*******,.. ,,,,***,'(**,,,,***,',******,.. *,,<,.. ,.. ,.. ,,,,**,,,,**,.. **********,'r****************,'r**********
* Ri ver Reach RS FLOODPLAIN FLOODWAY *
* JACKRABBIT TRAILREMNANT CHANNEL 4700 25 25 *
* JACKRABBIT TRAILREMNANT CHANNEL 4351 98 98 *
* JACKRABBIT TRAILREMNANT CHANNEL 3982 237 237 *
* JACKRABBIT TRAILREMNANT CHANNEL 3519 237 237
* JACKRABBIT TRAILREMNANT CHANNEL 2913 482 482 *
* JACKRABBIT TRAILREMNANT CHANNEL 2415 482 482 *
* JACKRABBIT TRAILREMNANT CHANNEL 2112 250 250 *

JACKRABBIT TRAILREMNANT CHANNEL 1426 339 339
JACKRABBIT TRAILREMNANT CHANNEL 1354 339 339 *

*****************************************************************************

Boundary condi ti ons
*****'....r**>'r*'.. **********,'r**'hhh'r''r''r''r,'r****,'r,'r*********************,.0'"....'0'<************* ..... *,'1:,'1:** ... ,'1:******************
... River Reach profile upstream Downstream
****,'r,'r*,'r**,'r*****,'r,'r-:I*\'r,'r*,'r*,'r**''r*,'r,'r**,~*~~~~\~***************>,:******,~*".********.,,,\,,*.~***\~\~*******\~*********.~*****

* JACKRABBIT TRAILREMNANT CHANNEL FLOODPLAIN Known WS = 1165.74 *
****>'t>~,'t***>.. ******>.,*,'t**,~>~**, .. ,~,.. *,.. *~~,.. >.. *~.. ~.. ******.:.********** *, ** *.:t.:t*.:t***,~*****,.. ,.. ,'t*************** ***,'t**

***~'r,'t,'r,'r'.'t**,'t,'t*,.. **** .... ,.. ,.. ,.. ,.. \.. *,'r\'r," ... *,'r,"* *,~,,,,.. ~.. **************.:.*,.. *,.. *\.. ,.. *,.. ,.,*****,'.****,.. *.~***, ..

SUMMARY OF MANNING'S N VALUES

• River:JACKRABBIT TRAIL
***'''**,'t******,... **~"'r ..,,,.. **,.. ,.. **** ... *,.. ,.. **,......'r,'' **********,","****,",",'r.,'r*\'r,~, .. *,',*

Reach River Sta. n1 n2 n3
*****************************************************************
*REMNANT CHANNEL " 4700 .049* .034* .049"
*REMNANT CHANNEL * 4589 .049* .034* .049*
*REMNANT CHANNEL * 4570.50 '''cul vert *
*REMNANT CHANNEL ,.. 4545 " .049* .034* .049*
*REMNANT CHANNEL * 4532 .049* .034" .049*
*REMNANT CHANNEL 4514 .049* .034* .049*
*REMNANT CHANNEL * 4496.5 ~"cul vert *
*REMNANT CHANNEL .., 4483 .049* .034* .049*
*REMNANT CHANNEL

., 4351 .049* .034* .049*
*REMNANT CHANNEL * 3982 .049* .034* .049*
*REMNANT CHANNEL * 3519 .049* .034* .049*
*REMNANT CHANNEL 3510.50 '''culvert
*REMNANT CHANNEL " 3500 * .049* .034* .049*
*REMNANT CHANNEL * 3313 .049* .034* .049*
*REMNANT CHANNEL " 2913 .049* .034* .049*
*REMNANT CHANNEL " 2415 .049* .034* .049*
"REMNANT CHANNEL 2112 .049* .034* .049*
*REMNANT CHANNEL " 2081 .049* .034* .049*
*REMNANT CHANNEL 2043 ,'rcul vert * * "
*REMNANT CHANNEL " 2010 " .049* .034* .049*
*REMNANT CHANNEL 1960 .049* .034* .049*
*REMNANT CHANNEL " 1751 .049* .034* .049*
*REMNANT CHANNEL .., 1456 .049* .034* .049*
*REMNANT CHANNEL 1426 .049* .034* .049*
*REMNANT CHANNEL 1391. 38 *Cul vert * *
*REMNANT CHANNEL -:. 1354 * .049* .034* .049*
*REMNANT CHANNEL 1304 .049* .034* .049*
*REMNANT CHANNEL " 1216 .049* .034* .049*
*REMNANT CHANNEL * 1069 .049* .034* .049*
*REMNANT CHANNEL " 1034 .013* .013* .013*
*REMNANT CHANNEL " 1010 .013* .013" .013"
*REMNANT CHANNEL * 1025 .013* .013* .013*
*REMNANT CHANNEL 1020 .013* .035* .013*
*REMNANT CHANNEL 1000 .013* .035* .013"
****** ... ,.. ******************~ .. ,.. ,.. *,.. ******,.. ********,'r**''r,'r*******'''******

********************************************************************************

SUMMARY OF REACH LENGTHS
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13*
18"
31"

111"
44*

*
13*
18"
31*

111*
44*

*

111*
44*

*cul vert *
* 13*

18*
31*

4700
4589
4570.50
4545
4512
4514

*REMNANT CHANNEL *
*REMNANT CHANNEL *
*REMNANT CHANNEL *
*REMNANT CHANNEL *
*REMNANT CHANNEL *
·REMNANT CHANNEL *

River: JACKRABBIT TRAIL
**** ************* ** ****,.. **,.. ***,.. ,.. ***********,.. ********.'r,"**,,,,,,,,,*

Reach River SU. "Left * Channel " Right
******,,,***,,,****,'l*-:'**'''**'''***'''>'''''''''''*'~***'''***********,.. ,.. ****,'t**,'r******

"
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·REMNANT CHANNEL • 4496.5 ·Culvert
REM~ANTCHANNEL.rep

e ·REMNANT CHANNEL • 4483 · 132· 132· 132·
*REMNANT CHANNEL ~ 4351 · 369· 369· 369·
·REMNANT CHANNEL • 3982 463· 463· 463·
·REMNANT CHANNEL • 3519 19· 19· 19'
·REMNANT CHANNEL • 3510.50 ·culvert · , .
·REMNANT CHANNEL • 3500 · 187* 187' 187·
*REMNANT CHANNEL -:. 3313 400· 400' 400·
·REMNANT CHANNEL ' 2913 498· 498· 498'
·REMNANT CHANNEL • 2415 30F 303' 303·
·REMNANT CHANNEL • 2112 3F 31' 310
·REMNANT CHANNEL • 2081 7F 710 71·
·REMNANT CHANNEL ' 2043 ·culvert ··REMNANT CHANNEL • 2010 · 50· 50· 50·
·REMNANT CHANNEL • 1960 · 209· 209· 209·
·REMNANT CHANNEL • 1751 · 295' 295- 295·
·REMNANT CHANNEL • 1456 30· 30' 30'
*REMNANT CHANNEL '* 1426 72· 72' 72'
'REMNANT CHANNEL ' 1391. 38 ·Culvert · , ,
·REMNANT CHANNEL • 1354 , 50· 50· 50'
·REMNANT CHANNEL • 1304 88· 88· 88·
·REMNANT CHANNEL • 1216 147· 147· 147·
·REMNANT CHANNEL • 1069 42· 35· 27·
·REMNANT CHANNEL • 1034 4· 4· 4·
·REMNANT CHANNEL • 1030 5· 5· 5·
·REMNANT CHANNEL • 1025 5· 5· 5·
·REMNANT CHANNEL • 1020 20· 20· 20·
·REMNANT CHANNEL • 1000 " . "
******************************************************* .... *********

*******\'r**,'(,'r**U******,'r*****,'(,'(,'r''(''(''(''(''r,'r,'rl'r."************************,,<*,,,*********..\-***,"

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: JACKRABBIT TRAIL

** ******** >\' *** ***** .... *** .... *"' .... * ***,., * .'r*1l' **,'( *** * *****.:r***** *
Reach River Sta. * Contr. * Expan.

*********"'******************,'r**,'r,'r*''r''r*******************
·REMNANT CHANNEL * 4700 .3" .5*
·REMNANT CHANNEL * 4589 .3· .5*
·REMNANT CHANNEL * 4570.50 'culvert . ·*REMNANT CHANNEL .... 4545 · .3' .5·
·REMNANT CHANNEL • 4532 .3· .5·
·REMNANT CHANNEL * 4514 .3- .5·
-REMNANT CHANNEL • 4496.5 *culvert - ·-REMNANT CHANNEL * 4483 · .3· .5·
'REMNANT CHANNEL * 4351 .1· .3·
*REMNANT CHANNEL .... 3982 .1' .3·
·REMNANT CHANNEL • 3519 .3- .5·
·REMNANT CHANNEL * 3510.50 'culvert * ··REMNANT CHANNEL * 3500 · .3· .5·
'REMNANT CHANNEL * 3313 .1- .Fe ·REMNANT CHANNEL * 2913 .1- .3·
·REMNANT CHANNEL • 2415 .F .3·
·REMNANT CHANNEL • 2112 .3· .5'
·REMNANT CHANNEL • 2081 .3· .5·
-REMNANT CHANNEL * 2043 'Culvert - ·'REMNANT CHANNEL ' 2010 · .3· .5·
·REMNANT CHANNEL • 1960 .F .3-
·REMNANT CHANNEL * 1751 .1- .3·
-REMNANT CHANNEL 1456 .3- .5·
·REMNANT CHANNEL - 1426 .3- .5·
-REMNANT CHANNEL 1391. 38 -Culvert . ··REMNANT CHANNEL * 1354 .3- .5'
·REMNANT CHANNEL • 1304 .1- .3'
·REMNANT CHANNEL • 1216 .1' .3'
·REMNANT CHANNEL • 1069 .1· .3·
·REMNANT CHANNEL • 1034 .1· .3·
·REMNANT CHANNEL • 1030 .1· .3'
·REMNANT CHANNEL • 1025 .1· .3'
·REMNANT CHANNEL . 1020 .1· .3·
·REMNANT CHANNEL • 1000 .1· .3·
****************************************************** ....
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Jackrabbi t CLOMR\HEC-RAS\Jackrabbi LEXi sti ngcondi ti ons. gOl

IEXISTING CONDITIONS MODEL I

Jackrabbi LEXi sti ngConditi ons. rep

HEC-RAS version 4.1.0 Jan 2010
U. S. Army Corps of Engineers

Hydrologic Engineering Center
609 second Street
Davi s, Cal iforni a

x X XXXXXX XXXX XXXX xx XXXX
x X X X X X X X X X
X X X X X X X X X
xxxxxxx xxxx X xxx XXXX xxxxxx xxxx
X X X X X X X X X
X X X X X X X X X X
X X xxxxxx xxxx X X X X xxxxx

PROJECT DATA
project Title: Jackrabbit Trail WaSh_Existing condition
proJect File: JackrabbiLExistingconditions.prj
Run Date and Time: 10/14/2011 8:16:15 AM

project in English units

project Description:
proJect: white Tanks FRS #3 Outlet channel 100% Design
CLOMR

Existing/pre-project Hydraulic Model

prep~red by:
Hosk," Ryan
consultants, Inc.
6245 N. 24th Parkway, suite 100
phoenix, AZ
85016

Prepared for:
Flood Control District of Maricopa county (FCDMC)
2801
W. Durango Street
Phoenix, AZ 85009

FCDMC: contract No.: 2009-c012

FCDMC
project Manager: Gary wesch

Topographi c Mppi ng:

Storm Event:
100-Year

oischarges were obtained from the HEC-1 model prepared by HDR.

PLAN DATA

plan Title: subcritical Flow calc
plan File g:\Projects\09\09-077 WTo3 Final\05 - Jackrabbit CLOMR\HEC-RAS\JackrabbiLExistingconditions.p01

Geometry Title: Existing conditions
Geometry Fil e : g: \Proj ects\09\09-077 WT03 F; na1\05

Flow Title
Flow File

Existing Conditions
g: \proj ects\09\09-077 WTo3 Fi na1\05 - Jackrabbi t CLOMR\HEC-RAs\Jackrabbi LExi sti ngcondi ti ons. f01

plan summary Information:
Number of: Cross Sections

Culverts
Bri dges

109
11
o

Multiple openings
Inline Structures
Lateral Structures

o
o
o

computational Information
Water surface calculation tolerance

~~~f~~~1n~~g~~ ~~1~~~~~~~~n~o1
e rance

Maxi mum di ffe rence tole rance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

•

computation Options
Critical depth computed only where necessary
conveyance calculation Method: At breaks in n values only
Friction slope Method: AVerage Conveyance
Computational Flow Regime: Subcntical Flow

Encroachment Data
Equal conveyance True
Left Offset 0
Right offset 0

River Jack Rabbit Trai Reach Exi st condi ti ons
RS profile Method value1 value2
22197 FLOODWAY 1 975 1025
22085 FLOODWAY 1 965 1019
22041 FLOODWAY 1 964 1008.7
22028 FLOODWAY 1 964.6 1007.2
22010 FLOODWAY 1 964 1008.5
21979 FLOODWAY 1 964.23 1007.33
21847 FLOODWAY 1 967 1023.8
21478 FLOODWAY 1 968.5 1021. 2
21016 FLOODWAY 1 974.92 1016.73
20997 FLOODWAY 1 979.89 1017
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•

•

20809 FLOOOWAY
20709. * FLOOOWAY
20609.* FLOODWAY
20509. * FLOODWAY
20409 FLOODWAY
19912 FLOODWAY
19608 FLOODWAY
19578 FLOODWAY
19507 FLOODWAY
19457 FLOODWAY
19247 FLOODWAY
18953 FLOODWAY
18923 FLOODWAY
18850 FLOODWAY
18800 FLOODWAY
18713 FLOODWAY
18563 FLOODWAY
18214 FLOODWAY
17914 FLOODWAY
17408 FLOODWAY
16918 FLOODWAY
16832.8*FLOODWAY
16747.6*FLOODWAY
16662.5*FLOODWAY
16577.3*FLOODWAY
16492.1*FLOODWAY
16407 FLOODWAY
15976 FLOODWAY
15933 FLOODWAY
15855 FLOODWAY
15750 FLOODWAY
15344 FLOODWAY
15022 FLOODWAY
14622 FLOODWAY
14322 FLOODWAY
14277 FLOODWAY
14260 FLOODWAY
14247 FLOODWAY
14197 FLOOOWAY
14122 FLOODWAY
13925 FLOODWAY
13622 FLOODWAY
13 318 FLOODWAY
13288 FLOODWAY
13270 FLOODWAY
13257 FLOOOWAY
13207 FLOODWAY
13122 FLOODWAY
12922 FLOODWAY
12341 FLOODWAY
11844 FLOODWAY
11350 FLOODWAY
10818 FLOODWAY
10316 FLOODWAY
9824 FLOODWAY
9324 FLOODWAY
8824 FLOODWAY
8320 FLOODWAY
8221. 2" FLOODWAY
8122.4* FLOODWAY
8023.6* FLOODWAY
7924.8* FLOODWAY
7826 FLOODWAY
7330 FLOODWAY
6826 FLOODWAY
6310 FLOODWAY
5920 FLOODWAY
5902 FLOODWAY
5600 FLOODWAY
5400 FLOODWAY
5220 FLOODWAY
5193 FLOODWAY
5181 FLOODWAY
5100 FLOODWAY
4800 FLOODWAY
4748 FLOODWAY
4740 FLOODWAY
4650 FLOODWAY
4600 FLOODWAY
4350 FLOODWAY
4278 FLOODWAY
4200 FLOODWAY
4183 FLOODWAY
4168 FLOODWAY
4100 FLOODWAY
3800 FLOODWAY
3500 FLOODWAY
3200 FLOODWAY
2903 FLOODWAY
2885 FLOODWAY
2800 FLOODWAY
2500 FLOODWAY
2200 FLOODWAY
1900 FLOODWAY
1568 FLOODWAY
1552 FLOODWAY
1500 FLOODWAY
1300 FLOODWAY
1000 FLOODWAY

FLOW DATA

Flow Ti t 1e: Exi sti ng condi ti ons

1 983.58 1016.75
1 983.49 1019.65
1 983.081023.24
1 981.49 1029.3
1 979.32 1037
1 974.56 1D20
1 982.41025.93
1 978.35 1021.4
1 979.3 1D20.5
1 976.93 1028.64
1 978.84 1030.12
1 972.93 1025.21
1 974.36 1021.2
1 978.5 1021. 61
1 973.77 1027.12
1 971.12 1025.6
1 984.671031.83
1 969.32 1012.91
1 962.44 1010.2
1 9701038.33
1967.9 1D32
1 954.62 1049.45
1 943.511054.95
1 932.461060.55
1 922.02 1066.2
1 911.81 1071. 88
1 901.85 1077.56
1 965 1130
1 987.9 1155
1 991. 07 1016.32
1 989.01 1050
1 978.45 1185.03
1 959.91 1043.4
1 954.71 1038.11
1 955.56 1030.53
1 973.62 1011.83
1 973.561011.85
1 973.591011.98
1 972.D21014.35
1 952.23 1034.71
1 953.231036.68
1953.711037.61
1 956.991036.94
1 978.76 1016.7
1 978.62 1016.87
1 978.61 1016.77
1 978.681016.07
1 937.35 1044.02
1 942.11 1047.96
1 976.23 1017.4
1 978.69 1017.11
1 981. 89 1020
1 988 1041
1 980.98 1030
1 968.89 1015
1 982.811023.84
1 966.08 1165
1 963.12 1085.6
1 961. 42 1092.76
1 961.33 1101.9
1 960.281132.42
1 959.72 1164.18
1 960.63 1160
1 955.43 1034.14
1 984.591029.91
1 973.711025.23
1 976.26 1027.8
1 976.441028.04
1 976.23 1029.13
1 973.341034.69
1 978.361035.46
1 978.42 1035.65
1 979.64 1034.89
1 972.011037.38
1 973.09 1041.7
1 971. 55 1044.61
1 966.55 1043.27
1 968 1047.83
1 970 1020.48
1 976.04 1024.22
1 961. 03 1037
1 973.33 1032.13
1 971.13 1031.74
1 964.96 1038.21
1 966.27 1038.31
1 972.461025.55
1 975.36 1026.41
1 975.58 1026.83
1 975.23 1027.98
1 975.9 1026.76
1 975.15 1028.53
1 973.77 1026.67
1 972.61027.46
1 973 . 77 1027.06
1 967.531042.47
1 961.671045.57
1 956.95 1060.86
1 961. 32 1072. OS
1 953 1075.66

Jackrabbi LEXi sti ngcondi ti ons. rep
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Jackrabbi LEXi sti ngcondi tions. rep
Flow File: g:\projects\09\09-077 WT03 Final\05 - Jackrabbit CLOMR\HEC-RAS\JackrabbiLExistingconditions. f01

Flow Data Ccfs)
~ ~ .. 'It' 'I\' * '1\ 1\> 'I\' 'I\' *'I\' *...... 'I\' 'I\' 'I\' * 'I\' 'I\' '1\'''*...... 'I\' 'I\' 'I\' * 'I\' 'I\' **** 'I\' **>l' **** '* **'I\' 'I\' * ':I: * -:: ** '1\''' 'I\' * 'I\' * * 'I\' *;\- 'I\' * 'I\' 'I\' 'I\' 'I\' * 'I\' 'I\' 'I\': ~~~rRabbit Trai~;~~~ conditions~~197 :Existing condi~6on FLOO~~A~ "
" Jack Rabbit TraiExist conditions21847 " 128 128
" Jack Rabbit TraiExist conditions21478 275 275
" Jack Rabbi t Trai Exi st condi ti ons21016 310 310 "
" Jack Rabbit TraiExist conditions19912 558 558 "

Jack Rabbit TraiExist conditions19608 609 609 "
Jack Rabbit TraiExist conditions18953 672 672 "
Jack Rabbit TraiExist Conditions18563 795 795 "
Jack Rabbit TraiExist conditions17408 " 985 985

" Jack Rabbit TraiExist conditions15855 " 784 784
" Jack Rabbit TraiExist conditions15750 " 794 794
" Jack Rabbit TraiExist conditions15022 " 828 828
" Jack Rabbit TraiExist conditions14122 " 851 851 "
" Jack Rabbit TraiExist conditions13622 " 865 865 "
" Jack Rabbit TraiExist conditions13122 " 966 966 •
- Jack Rabbit TraiExist conditions12341 982 982 -

Jack Rabbit TraiExist conditions11350 1000 1000 "
Jack Rabbit TraiExist conditions10818 1050 1050 "
Jack Rabbit TraiExist Conditions9324 1094 1094 "
Jack Rabbit TraiExist conditions8320 1190 1190 "
Jack Rabbit TraiExist Conditions6310 1484 1484 •
Jack Rabbit TraiExist conditions4650 1597 1597 "

**********'lddn'd~*********,h~****,~**,hhhhh~******************************** ... *****

Boundary condi ti ons
***,'(***,,,*'Il***,.. ****1,,'< ... ·.... ****** ... *,'r***.'(,'(,'<,.. **********,'r*** ..... *********,.. ,'r*,'r*******,'r*******,'r***,'r******************
'I\' Ri ver Reach Prof; 1e Upst ream Downstream
***,'r*,'r***********,'r***'~************1'r\'rl'r*************,....... *******.-'"****,,,**********,'r*********>\-************"'**""**
'I\' Jack Rabbit Tra;Exist Condit;onsEx;sting condition 'I\' Known WS = 1048.6 *
**************************1'r******1'r.'r***********************·x*·x.'r***********************,'r*************** ***
Inline structure Gate Openings
Ri ve r = Channel
Reach = FRS3 RS = 30790
Gate = slide Gate

# Open open Ht # Open open Ht
*********..,..,.., *"*"* **"* * ***** **"*"* * *"* *o 0

SUMMARY OF MANNING'S N VALUES

River: Jack Rabbit Trai
****-:. **-:. *.., -:. ******-:. '* ********"* *"*"*"* '* 1l' ********* * **..,****"*"* *"* *'* -:. * * -:. * -:. *-:.
" Reach , River Sta. " n1 " n2 . n3 .
*.**-:.. *****..,.., ****-:. -:. * '* * -:. * *.., -:. *'* 1l' *"* 1l' 1l' ***********"* *****"* '* * ****-:. *-:. * -:. **
ll'Exist conditions* 22197 " .049· .034' .049'
ll'Exist condi ti ons* 22085 .049· .034' .049·
*Exist conditions* 22067 *cu1 vert "

, ·*Exist Candi ti ons* 22041 , .049' .034· .049'
ll'Exist condi ti ons* 22028 .049" .034· .049-
*Exist Condi ti ons* 22010 .049- .034' .049·
*Exist conditions'* 21993 ll'cu1 vert - · "*Exist condi ti ons· 21979 - .049- .034' .049·
*Exist condi ti ons'* 21847 .049- .034· .049"
*Exist condi ti ons'* 21478 .049- .034· .049·
*Exi st condi ti ons'* 21016 .049' .034· .049·
*Exist conditions* 21007 ·cul vert " · ·*Exist conditions* 20997 " .049· .034· .049·
*Exist Conditions* 20809 .049· .034· .049·
*Exist conditions* 20709 .• .049- .034· .049·
*Exist Conditions* 20609.· .049' .034· .049·
*Exist conditions* 20509. ,> .049' .034' .049·
ll'Exist conditions* 20409 .049" .034" .049·
*Exist condi ti ons* 19912 .049· .034· .049·
*Exist Conditions* 19608 .049" .034· .049·
*Exi st conditions* 19578 .049' .034' .049·
*Exist condi ti ons* 19539 '>Culvert . · "
*Exist conditions* 19507 ,> .049- .034· .049·
*Exist conditions* 19457 .049" .034· .049"
*Exist Conditions" 19247 .049' .034· .049·
*Exist conditions* 18953 .049" .034· .049·
-Exist conditions' 18923 .049' .034" .049·
*Exist conditions" 18888 "culvert - " ·*Exi st conditions* 18850 , .049" .034· .049-
*Exist Conditions* 18800 .049- .034· .049"
-Exist conditions" 18713 .049· .034" .049'
*Exist conditions* 18563 .049' .034- .049·
*Exist condi ti ons* 18214 .049- .034" .049"
*Exist conditions* 17914 .049· .034· .049·
*Exist conditions* 17408 .049· .034' .049'
*Exist condi ti ons* 16918 .049" .034' .049'
*Exist condi ti ons* 16832.8' .049· .034' .049'
*Exist Conditions* 16747.6' .049" .034- .049-
*Exist condi ti ons* 16662.5' .049' .034· .049'
*Exist condi ti ons* 16577.3" .049· .034' .049·
*Exist condi ti ons-:r 16492.1' .049" .034' .049·
*Exist Condi ti ons-:r 16407 .049" .034- .049"
*Exist condi ti ons" 15976 .049" .034' .049·
'trExist condi ti ons* 15933 .049" .034' .049'
*Exist condi ti ons· 15886 'cul vert , , ·*Exist conditions· 15855 , .049" .034' .049'
*Exist condi ti ons-:r 15750 .049· .034' .049'
'trExist condi ti ons* 15344 .049' .034' .049'
*Exist conditions'* 15022 .045' .045' .045'
'trExist condi ti ons* 14622 .045" .045- .045'
*Exi st conditions* 14322 .045' .045- .045"
*Exist condi ti ons* 14277 .045· .045" .045'
'trExist conditions* 14260 .045· .045- .045"
*Exi st conditions* 14247 .045" .045" .045"
'Exist conditions· 14223.6 ·Culvert • • •
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(onditions-:.
Jackrabbi~Ex;stingConditions.rep

-:'Exist 14197 .045· .045· .045'• *Exist condi ti ons· 14122 .045· .045' .045'
*Exi st candi ti ans-:' 13925 .045· .045· .045·
·Exist Condi ti ons· 13622 .045· .045· .045·
*Exist (andi ti ons-:' 13318 .045· .045· .045·
*Exist Condi ti ons· 13288 .045· .045· .045·
*Exist Candi ti ans-:' 13270 .045· .045· .045'
*Exist condi ti ans-:' 13257 .045· .045· .045·
*Exist candi ti ans-:' 13233.5 #Culvert · . ·*Exist Candi ti ons# 13207 · .045· .045· .045'
*Ex;st condi ti ons-:' 13122 · .045' .045' .045·
*Exist conditions'" 12922 · .045' .045· .045·
"'Exist conditions'" 12341 · .049' .034' .049'
"'Exist condi ti ons'" 11844 .049' .034' .049'
*Exist conditions'" 11350 .049· .034· .049·
*Exist conditions.er 10818 .049' .034' .049·
*Exist conditions'" 10316 .049· .034' .049'
#Exist Candi ti ons.er 9824 .049· .034' .049'
*Exist condi ti ons' 9324 .049· .034' .049·
*Exist candi ti ons-:' 8824 .049· .034' .049·
*Exist Candi ti ons· 8320 .049· .034' .049'
*Exist candi ti ons* 8221.2" .049· .034' .049·
*Exist candi ti ons* 8122.4* .049' .034· .049'
*Exist Candi ti ons* 8023.6* .049' .034· .049*
*Exi st Candi ti ons* 7924.8* .049' .034' .049'
*Exi st candi ti ans* 7826 .049' .034' .049'
*Exist candi ti ons' 7330 .049· .034' .049*
*Exist Candi ti ons'": 6826 .049' .034' .049*
*Exist (andi ti ons''t 6310 .035' .015' .035·
*Exi st (andi ti ans* 5920 .035· .015' .035*
*Exi st Candi ti ans··'t 5902 .035' .015' .035*
*Exist. (andi ti ons* 5600 .035· .015· .035*
*Exist Condi ti ons' 5400 .035' .015' .035'
*Exist (andi ti ans* 5342.1 ''tculvert · ·'Exist (ondi ti ons* 5220 · .035· .015' .035·
*Exist (andi ti ons-:' 5193 .035· .015' .035'
*Exist candi ti ans* 5181 .035' .015' .035·
*Exist candi ti ans* 5100 .035' .015' .035·
*Exist Condi ti ons* 4800 .035· .015· .035·
*Exist Candi ti ans-:' 4748 .035· .015· .035·
*Exist condi ti ons* 4740 .035' .015' .035·
*Exist condi ti ons' 4729.5 "'culvert · ·*Exist Candi ti ons* 4650 · .035· .015· .035·
*Exist Candi ti ons-:' 4600 .035· .015· .035*
*Exist Candi ti ons-:' 4350 .035· .015· .035·
*Exist condi ti ons* 4278 .035· .015· .035*
*Exist condi ti ons' 4271 *culvert · . ·*Ex;st candi ti ans* 4200 · .035· .015· .035*
*Exist canditians'k 4183 · .035· .015· .035·
*Exist Candi t; ons.er 4168 .035' .015· .035·
*Exist Conditions.er 4100 .035' .015· .035·

• *Ex;st conditions* 3800 .035· .015· .035·
*Ex;st condi t; ons1't 3500 .035· .015· .035·
*Ex;st condi ti ons":' 3200 .035' .015· .035'
*Exist Condi ti ons* 2903 .035' .015' .035'
*EX;st conditions· 2885 .035' .015' .035*
*Ex;st conditions* 2800 .035· .015· .035*
*Exist conditions'" 2500 .035· .015· .035·
>'tExist condit;ons1't 2200 .035· .015· .035·
*Ex;st Cendit;ons* 1900 .035· .015· .035'
*Ex;st cendi t; ons'ti" 1568 .035' .015· .035'
*Exist conditions* 1552 .035' .015· .035'
*Exist conditions· 1500 .035' .015· .035*
>'tEx;st Condit;ons'k 1300 .035' .015· .035*
*Exist conditions* 1000 · .035' .015' .035'
**********1't,... ****************.'t************>'t***>'t>'t******************

******************-:r*********.hh... **** .... -:r***************************************,h't**

SUMMARY OF REACH LENGTHS

River: Jack Rabbit Trai
*******,'r************.:r********,'t.'t,'t*,'t****************************..:.**

Reach River Sta. Left • channel • Right •
********************.~****,'t**>'t,... ********* ...*** ...***.er***********-:r*****
*Exist conditions' 22197 · 111' 111* 111*
*Exist. (andi t; ons'" 22085 44' 44' 44'
*Ex;st conditions* 22067 'culvert · · ·*Exist condi ti ons· 22041 · 13· 13· 13'
*Exist Condi ti ons* 22028 · 18· 18' 18'
*Ex;st condi ti ons* 22010 31· 31· 31'
*Ex;st condi ti ons· 21993 ·culvert · • ·*Exist condi ti ons-:' 21979 · 132' 132· 132'
>'tExist condi ti ons-:' 21847 369' 369· 369'
""Exist Cendi t; ons-:' 21478 463' 463· 463'
>'tExist condi ti ons-:' 21016 19' 19· 19'
>'tExist condi ti ons-:' 21007 'Culvert · · ·*Ex;st conditions':' 20997 · 187· 187' 187'
*Exist conditions'" 20809 100' 100' 100'
*Exist conditions' 20709.' 100' 100' 100'
*Exist Cond; ti ons-:' 20609.' 100' 100' 100'
*Ex;st conditions-:' 20509 .• 100' 100' 100'
*Exist conditions'" 20409 498' 498' 498'
*Exist conditions.er 19912 303' 303' 303'
*Ex;st conditions':' 19608 31· 31· 31'
*Exist cond; ti ons'" 19578 71· 71· 71'
':'Exist condi ti ons' 19539 'culvert · ·*Exist (and; ti ons':' 19507 , 50' 50· 50'
*Exist (and; ti ons* 19457 209' 209' 209'
*Exi st cond; ti ons-:' 19247 295' 295' 295*
':'Ex;st conditions* 18953 30' 30' 30'
*Ex;st cond; ti ons# 18923 72' 72' 72'
"'Ex;st condi ti ons'l't 18888 'culvert · · ·• *Ex;st condi ti ons* 18850 · 50· 50' 50'
*Exist (andi ti ons* 18800 88' 88· 88'
'Exist condi ti ons* 18713 150' 150' 150'
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*Exist conditions*
Jackrabbi LEXi sti ngcondi ti ons. rep

18563 349* 349* 349*• *Exist condi ti ons· 18214 300* 300· 300·
*Exist condi ti ons* 17914 506* 506* 506·
*Exist condi ti ons* 17408 490* 490* 490*
*Exist Condi ti ons* 16918 85.17* 85.17· 85.17·
*Exist condi ti ons* 16832.8* 85.17" 85.1F 85.1F
*Exist condi ti ons* 16747.6" 85.17" 85.17* 85.17*
*Exist condi ti ons* 16662.5" 85.17* 85.1F 85.17*
*Exist condi ti ons* 16577.3* 85.17* 85.17* 85.17·
*Exist condi ti ons* 16492.1* 85.17" 85.17* 85.17*
*Exist condi ti ons* 16407 431* 431* 431*
"'Exist condi ti ons* 15976 43* 43* 43*
"'Exist. conditions* 15933 78* 78* 78*
"'Exist. condi ti ons* 15886 l~cul vert. *
*Exist conditions* 15855 " lOS" 105* 105*
'lloExist conditions* 15750 406" 406* 406*
*Exist conditions"" 15344 322* 322* 322*
*Exist conditions"" 15022 400* 400* 400*
*Exist Conditions* 14622 300* 300* 300*
*Exist conditions' 14322 45* 45* 45*
*Exist conditions"" 14277 17* 17" 17*
*Exist. condi ti ons~1 14260 IF B· 13*
*Exist. condi ti ons·:t 14247 50* 50* 50-'
*Exist conditions"" 14223.6 'Culvert .
*Exist conditions* 14197 * 75* 75· 75*
*Exist. condi ti ons~1 14122 * 200* 200· 200*
*Exist condi ti ons* 13925 300* 300' 300*
*Exist condi ti ons·:t 13622 304· 304· 304*
*Exist. conditions* 13318 30* 30* 30"
*Exist. condi ti onso'l 13288 18* 18' 18"
*Exist (ondi ti ons* 13270 B' B' 13*
1I'Exist conditions* 13257 50* SO' SO"
*Exist Conditions' 13233.5 *culvert * . "
*Exist (onditions* 13207 . 85" 85' 85"
*Exist condi ti ons* 13122 200' 200* 200'
*Exi st condi ti ons'~ 12922 581' 581* 581"
*Exist. condi ti ons" 12341 497· 497' 497"
*Exi st conditions* 11844 494* 494-' 494"
*Exist. Condi ti ons" 11350 532* 532· 532"
*Exist. Condi ti ons' 10818 502· 502" 502"
*Exi st conditions" 10316 492· 492* 492"
*Exi st condi ti ons\~ 9824 500* 500· SOD'
*Exist conditions* 9324 500' 500* SOD"
*Exist conditions* 8824 504* 504" 504"
·Exist condi ti ons·:t 8320 98.8* 98.8* 98.8"
*Exist condi ti ons"" 8221. 2* 98.8' 98.8* 98.8"
*Exist condi ti ons* 8122.4* 98.8" 98.8· 98.8*
*Exist Condi ti ons* 8023.6* 98.8· 98.8* 98.8"
*Exist condi ti ons"" 7924.8" 98.8· 98.8· 98.8*
*Exist condi ti ons* 7826 496" 496* 496"
*Exist condi ti ons·:1 7330 504* 504* 504'
'Exist condi ti ons·:1 6826 516· 516* 516*• *Exist condi ti onso'l 6310 390· 390* 390*
*Exist condit.ions"" 5920 18' 18* 18·
*Exist condi t.i ons* 5902 302* 302* 302*
*Exist condi ti on 5"'1 5600 200· 200* 200·
*Exist condi t.i ons* 5400 180· 180* 180*
*Exist (ondi ti on 5"'1 5342.1 '~culvert *
*Exist condi ti ons* 5220 27* 27* 27*
*Exist condi ti ons* 5193 12· 12" 12"
*Exist. condi ti ons* 5181 81* 81* 81"
*Exist condi ti ons* 5100 300* 300* 300*
*Exist condi ti ons* 4800 52* 52· 52*
*Exist (ondi ti ons* 4748 8· 8* 8*
*Exist conditions"" 4740 90· 90* 90*
*Exi st condi ti ons* 4729.5 *culvert . *
*Exist conditions' 4650 * 50· SO· 50*
*Exist conditions* 4600 . 249.99· 249.99· 249.99*
*Exist. Conditions' 4350 * 72" 72· 72*
*Exist (onditions* 4278 78* 78· 78*
*Exist condi ti ons'~ 4271 *Culvert * * "
*Exist conditions"" 4200 " 17* 17* 17*
*Exist conditions"" 4183 1F 15· 15*
'll'"Exist condi ti ons"" 4168 68* 68· 68*
*Exist conditions' 4100 300* 300* 300'
*Exist conditions* 3800 300-' 300* 300*
"'Exist conditions ..... 3500 300* 300' 300*
'll'"Exist condi ti ons" 3200 297* 297· 297*
*Exist conditions* 2903 18* 18· 18*
*Exist condi ti ons* 2885 85· 85* 85*
*Exist conditions ..... 2800 300· 300* 300*
'll'"Exist conditions' 2500 300* 300· 300*
*Exi st condi ti ons* 2200 300* 300* 300*
'll'"Exist. conditions' 1900 332· 332* 332*
*Exist. condi ti ons" 1568 16* 16· 16*
'll'"Exist condi ti ons* 1552 52' 52' 52*
'll'"Exist conditions' 1500 200· 200' 200"
'll'"Exist conditions* 1300 300* 300* 300*
*Exist conditions* 1000 * 0* 0* 0*
***** .... ***********************************************************

********************************************************************************

SUMMARY OF CONTRACTION ANO EXPANSION COEFFICIENTS
River: Jack Rabbit Trai

~****,h~****'~**>~******'~********'~**'~*******************""*

Reach River st.a. * Contr. >'< Expan.
**'llo***,"***,~***>"*\'<****'~******'~***'~'';:*'';:******** 'll'"******'llo***

*Exist conditions'" 22197 .3' .5*
*Exist. conditions* 22085 .3* .5*
*Exist conditions"" 22067 'cul vert " *
"'Exist conditions* 22041 * .3* .5*• "'Exi st conditions"" 22028 .3* .5*
*EX;st conditions* 22010 .3' . S'~

'Exist condi ti ons* 21993 "culvert * "
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~Exist condi ti ons*
Jackrabbi LEXi sti ngcondi ti ons. rep

21979 .3' .5'• ~Exist condi ti ons' 21847 .1· .3'
*Exist condi ti on 5"" 21478 .1· .3'
*Exist condi ti ons* 21016 .3' .5·
*Exist condi ti ons' 21007 ·Culvert · ·*Exist Condi ti ons' 20997 · .3' .5'
*Exist. condit.ions~ 20809 .1' .3'
*Exist. condit.ions'A' 20709.·· .1' .3'
*Exist. condi t.i ons* 20609.·· .1' .3'
'A'Exist. conditions' 20509.· .1' .3'
*Exist. conditions" 20409 .1· .3'
'A'Exist. conditions'A' 19912 .1' .3·
*Exi st condit.ions* 19608 .3' .5'
*Exist conditions' 19578 .3' .5'
*Exist conditions" 19539 "'culvert · ·~Exist conditions' 19507 · .3' .5'
*Exist conditions* 19457 .1' .3'
"'Exist conditions* 19247 .1' .3'
~Exist conditions* 18953 .3' .5'"
*Exist conditions"" 18923 .3· .5*
*Exist conditions* 18888 'A'culvert · ·*Exist conditions* 18850 · .3' .5·
""Exist conditions'" 18800 .1* .3·
*Exist conditions* 18713 .1' .3·
*Exist conditions"" 18563 .1* .3*
"'Exist conditions* 18214 .1* .3*
"Exist conditions"" 17914 .1* .3*
*Exist conditions' 17408 .1* .3*
*Exist conditions"" 16918 .1* .3'
*Exist condi ti ons"" 16832.8"· .1* .3'
*Exist conditions' 16747.6*' .1* .3'
>l-Exist conditions"" 16662.5'" .1* .3'
'Exist conditions* 16577.3** .1* .3*
*Exist conditions"" 16492.1** .1* .3'
*Exist conditions' 16407 • .1' .3'
*Exist conditions* 15976 .3' .5*
*Exist conditions"" 15933 .3* .5*
>l-Exist conditions' 15886 'Culvert · *
*Exist conditions* 15855 * .3' .5·
*Exist conditions' 15750 .1* .3*
*Exist conditions* 15344 .1* .F
~Exist conditions"" 15022 .1* .3'
"Exist conditions"" 14622 · .1' .3'
*Exist conditions* 14322 · .1* .3'
"Exist conditions* 14277 .1' .3'
"Exist conditions* 14260 .1' .3'
"Exist conditions' 14247 .1· .3'
"Exist conditions"" 14223.6 *culvert · *
*Exist conditions· 14197 * .1' .3'
*Exist conditions"" 14122 .1· .3'
*Exist conditions* 13925 .1· .3'

• "Exist conditions"" 13622 .1' .3'
*Exist condi ti ons* 13318 .1' .3'
*Exist conditions* 13288 .1* .3'
*Exist conditions* 13270 .1' .3*
*Exist Condi ti ons* 13257 .1' .3'
'*Exist conditions* 13233.5 *Culvert · ·*Exist conditions'* 13207 * .1' .3'
*Exist condi ti ons* 13122 .1* .3'
"Exist conditions* 12922 .1' .3'
*Exist Condi ti ons* 12341 .1* .3'
*Exist condi ti ons'* 11844 .1' .3*
*Exist condi ti ons'* 11350 .1* .3'
*Exist conditions* 10818 .1* .3'
'Exi st conditions' 10316 .1* .3'
*EX;St. conditions* 9824 .1' .3'
*Exi st conditions* 9324 .1' .3'
*Exist condit.ions"" 8824 .1* .3*
*Exist. condi t.i ons-;' 8320 .1* .3'
*Exi st. condi ti ons-;' 8221. 2* " .1' .3'
*Exi st conditions"" 8122.4" · .1' .3'
*Exist conditions' 8023.6* * .1' . 3'~

*Exist conditions' 7924.8* * .1' .3'
*Ex;st conditions* 7826 .1* .3'
~Exi st. conditions"" 7330 .1* .3'
'Exi st conditions' 6826 .1' .3*
~Exist conditions* 6310 .1' .3*
*Exist. conditions· 5920 .1* .3'
~Exist. conditions"" 5902 .1' .3"
*Exist conditions* 5600 .1' .3·
*Exist conditions* 5400 .1* .3*
*Exist conditions" 5342.1 'cul vert · *
*Exist conditions' 5220 · .1* .3·
*Exist conditions* 5193 · .1* .3'
>l-Exist conditions* 5181 · .1' .3'
*Exi st condi t.i ons* 5100 .1* .3'
*Exist. conditions' 4800 .1* .3'
*Exist condi ti ons* 4748 .1' .3·
*Exist condi ti on 5"" 4740 .1' .3'
*Exist condi ti ons* 4729.5 *culvert · ·*Exist condi ti ons'* 4650 · .1* .3'
*Exist conditions* 4600 .1' .3'
~Exist conditions* 4350 .1' .3'
*Exist condi ti ons* 4278 .1' .3'
*Exist conditions* 4271 'culvert · ·*Exist conditions* 4200 · .1' .3·
*Exist conditions* 4183 .1' .3'
*Exist conditions* 4168 .1' .3'
*Exist conditions"" 4100 .1' .3'
*Exist conditions"" 3800 .1' .3'
*Exist conditions"" 3500 .1· .3'
*Exist conditions"" 3200 .1' .3*

• *Exist conditions"" 2903 .1· .3'
*Exist conditions"" 2885 .1* .3'
*Exist conditions* 2800 .1* .3·
'Exist conditions" 2500 .1· .3'
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•

•

Jackrabbi LExi sti ngcondi ti ons. rep
*EX s't cand; ti ons* 2200 .1*.3*
·EX st condi ti ons· 1900 .1*.3·
*EX s't cend; t; on5* 1568 .1*.3*
·EX st conditions· 1552 .1· .3·
·EX st condi ti ons· 1500 .1·.3·
·EX st conditions· 1300 .1* .3·
*EX st conditions* 1000" .1* . 3*
*** ***************************************************
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•
IDUPLICATE EFFECTIVE MODEL I

195w. rep

HEC-RAS version 4.1.0 Jan 2010
U.S. Army Corps of Engineers

Hyd ro1ogi c Eng; neer; ng Cente r
609 Second Street
Davis, california

x X XXxxxx XXXX XXXX XX XXXX
X X X X X X X X X X
X X X X X X X X X
XXXXXXX xxxx X xxx xxxx XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X xxxxxx XXXX X X X X XXXXX

PROJECT OATA
project Title: 195w
proJect File: 195w.prj
Run Date and Time: 10/14/20112:51:57 PM

project in English units

project Descri ption:
WHITE TANKS / AGUA FRIA AREA DRAINAGE MASTER STUDY

100 - YEAR
STORM EVENT FLOODPLAIN RUN FILE: 4.H2I

JACKRABBIT TRAIL WASH
(WASH 4) - WHITE TANK STRUCTURE #4 NORTH TO

MEDLOCK DRIVE.

Jackrabbi t CLOMR\HEC-RAS\DUp1i cate Effecti ve Model \195w. gOl

o
o
o

0.01
0.01
20
0.3
0.001

Multiple openings
rnline Structures
Lateral Structures

57
o
3

195W
g:\projects\09\09-077 WTo3 Final\05 - Jackrabbit CLOMR\HEC-RAS\Duplicate Effective Model\195W.fOl

PLAN DATA

plan Title: 195w
pl an Fi 1e g: \Proj ects\09\09-077 WTo3 Fi na1\05 - Jackrabbi t CLOMR\HEC-RAS\DUp1i cate Effecti ve Model \195w. pOl

Geometry Title: 195W
Geometry Fi 1e g: \projects\09\09-077 WT03 Fi na1\05

Flow Titl e
Flow File

plan summary Information:
Numbe r of: cross Sect; ons

culverts
Bridges

Computational Information
Water surface calculation tolerance

~~~~~~;1n~;C~~ ~f1~~~~~~i~n~o1
e ranee

Maximum difference tolerance
Flow tolerance factor

•
o
o

True

Computation options
cri ti ca1 depth computed only where necessary
conveyance Calculation Method: Between every coordinate point (HEC2 style)
Friction slope Method: AVerage conveyance
computati ona1 Flow Regi me: Subcrl ti ca1 Flow

Encroachment Data
Equa1 conveyance
Left Offset
Ri ght Offset

•

River
RS
o
0.07
0.142
0.228
0.312
0.348
0.44
0.499
0.566
0.61
0.668
0.722
0.759
0.764
0.769
0.792
0.822
0.847
0.852
0.857
0.914
0.959
0.964
0.969
1.016
1.064
1.159
1. 254
1. 348
1.443
1. 536
1.631

RIVER-1
profi 1e
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 Reach-1
Method value1 value2

1 9906.9710159.09
1 9910.9610051.54
1 9942.810105.32
1 9940.7210151.41
1 9964.5410109.65
1 9969.9210091.41
1 9974.8610065.28
1 995510030.97
1 9940.3210035.81
1 9957.2210039.59
1 9967.18 10040
19950.1810029.91
1 9972.7210027.45
o
1 9972.6710027.17
19974.5210025.55
1 9974.5210025.55
1 9973.8910026.71
o
1 9973.8210026.81
1 9954.8 10050
1 9973.3710026.73
o
1 9973.3510026.75
1 9971. 6810307.46
1 9972.8410034.32
1 9970.6210076.92
1 996510030.03
1 9981. 8910068.66
1 9970.88 10075
1 9961. 8610085.96
1 996410119.84
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195w.rep
1. 725 PF 2 1 995010064.99• 1. 818 PF 2 1 9954.2410035.52
1.913 PF 2 1 9978.0510041.95
2.008 PF 2 1 9953.7710059.34
2.107 PF 2 1 995010063.51
2.202 PF 2 1 9975.3 10039.4
2.296 PF 2 1 9968.3 10060
2.389 PF 2 1 9950.08 10050
2.482 PF 2 1 9923.0910026.91
2.576 PF 2 1 991510052.32
2.67 PF 2 1 9921. 0210036.54
2.765 PF 2 1 9930.3910058.45
2.86 PF 2 1 9934.26 10050
2.912 PF 2 1 9963.0910025.47
2.973 PF 2 1 9955.7610098.48
3.059 PF 2 19959.25 10050
3.154 PF 2 1 9975.8 10033.8
3.247 PF 2 1 9963.2910016.04
3.342 PF 2 1 9974.9410020.06
3.436 PF 2 1 9981.0310033.59
3.53 PF 2 1 9969.33 10080
3.625 PF 2 19963.55 10080
3.719 PF 2 1 9968.09 10100
3.813 PF 2 19986.22 10055
3.93 PF 2 1 9986.0110035.96
4.016 PF 2 1 9961. 38 10060
4.086 PF 2 1 996510043.82
4.152 PF 2 1 993010104.94

********************************************************************************

FLOW DATA

Flow Title: 19SW
Flow F; 1e : g :\projects\09\09-077 WT03 F; nal \05 - Jackrabb; t CLOMR\HEC-RAS\oupl; cate Effect; ve Model \195w. f01

Flow oata (cfs)
**********,~,~..'t*** ..'t,'t,'t**,'t****,'t*,'tl't ..'t''t,'t,'t,'t,'t,'t ,'t,'t**************~.***,'t ..'r*-.'r ..'r**,'r*,'r,'r**~.*,'(*,'r,'r >'1"

•

• R;ver Reach RS PF 1 PF 2 •
• RIVER-1 Reach-1 4.152 187 187 •
• RIVER-1 Reach-1 4.086 68 68 *
* RIVER-1 Reach-1 4.016 221 221 *
* RIVER-1 Reach-1 3.719 594 594 "
• RIVER-1 Reach-1 3.342 726 726 •
• RIVER-1 Reach-1 2.912 915 915 *
* RIVER-1 Reach-1 2.482 1105 1105 •

RIVER-1 Reach-1 1.725 955 955 •
RIVER-1 Reach-1 1. 254 1186 1186 •
RIVER-1 Reach-1 0.499 963 963 *

* RIVER-1 Reach-1 0.348 1093 1093
*****************************************************************************

Boundary cond; t; ons
****,'r*,'r*,'r,'r,'r,"','r***,,<,',*,'r***,'r,'r**,'r,'r*,'<,'r,'r,'r***,.. ,,,********************,,,*,,,*,',*,',***,,<,'<1,**,...'r****.'r,'r*,'r**************,'<*,'r***
* River Reach profile Upstream Downstream
***,'r ..'t;'r ..'r*,'r'.'r,'r,'r**,~,',*,~-.',.:r.:r**,~ ..~~'r*,'r,'r*,'r,'r,'r,'r,'r'fr**,~*********,'r**.::**.'r**,'r*****,"r ..'r-.'r***.'r*********,'r,'r**~'r*~'r*******.::**********
• RIVER-1 Reach-1 PF 1 Normal S = 0.00591 •
* RIVER-1 Reach-1 PF 2 Known WS = 1038.61 *
*****,hh~*,~**,'r**,'r***-.h'r-.h'r*~~*,hhhh'r,'r,h'rlh'r******** ******************,h'r**·:r·:r************,~,'r~'rl'r~'r***** **************

**,~*,'r****,'r**,'r,'r,'r**.'r~'r*******,'r,'r,'r*,'r,'r'i.. ,'r*.'r,'r**********************,'r,'r*,'r.'r**-.'r*-.'r******,'r****

SUMMARY OF MANNING'S N VALUES

R;ver: RIVER-1
*****,~*.'r-.'r-.'r***********,'r*,'r*,'r,'r,'r,'r,'r,~****,'r-.'r**** ************.'r**.:r**,'r*****

Reach R;ver Sta. n1 n2 n3
*****************************************************************

•

*Reach-1
*Reach-l
*Reach-1
*Reach-1
'Reach-1
'Reach-1
*Reach-1
*Reach-1
*Reach-1
*Reach-1
*Reach-1
*Reach-1
*Reach-1
*Reach-1
*Reach-1
*Reach-1
*Reach-1
'Reach-1
*Reach-1
*Reach-1
*Reach-1
*Reach-1
*Reach-1
*Reach-1
*Reach-1
*Reach-1
*Reach-1
*Reach-1
*Reach-1
*Reach-1
*Reach-1
'Reach-1
*Reach-1
*Reach-1
*Reach-1
*Reach-1
*Reach-1

4.152
4.086
4.016
3.93
3.813
3.719
3.625
3.53
3.436
3.342
3.247
3.154
3.059
2.973
2.912
2.86
2.765
2.67
2.576
2.482
2.389
2.296
2.202
2.107
2.008
1.913
1. 818
1. 725
1.631
1. 536
1. 443
1. 348
1. 254
1.159
1. 064
1. 016
0.969

.035*

.035'

.035*

.035'

.035*

.035*

.035*

.035"

.035'

.035*

.035*

.035*

.035'

.035*

.035*

.035'

.035'

.035*

.035*

.035*

.035*

.035*

.035*

.035*

.035*

.035'

.035*

.035*

.035*

.035*

.035*

.035*

.035*

.035*

.035*

.025*

.012*

.03*

.03*

.03*

.03*

.03*

.03*

.03*

.03*

.03*

.03*

.03*

.03'

.03*

.03*
· 03*
.03*
.03*
.03*
.03*
· 03"
.03*
.03*
.03*
.03*
.03*
.03*
.03*
.03*
.03*
.03*
.03*
.03*
· 03"
.03"
.03'

.025*

.012'

.06'

.06'

.06'

.06'

.06'

.06'

.06'

.06"

.06'

.06'

.06*

.06*

.06'

.06'

.06'

.06'

.06'

.06'

.06'

.06"

.06'

.06'

.06'

.06"

.06'

.06'

.06'

.06*

.06'

.06'

.06"

.06'

.06'

.06'

.06'
.025*
. 012*
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• *Reach-1 0.964 *Bridge
*Reach-1 0.959 * .012* .012* .012'
*Reach-1 0.914 .016*.022*.016'
*Reach-1 0.857 * .016* .022' .016*
*Reach-1 0.852 *Bridge * *
*Reach-1 0.847 * .016* .022* .016'
*Reach-1 0.822 .016*.022*.016'
*Reach-1 0.792 .016* .022' .016*
*Reach-1 0.769 .016* .022' .016*
*Reach-1 0.764 *Bri dge * •
*Reach-1 0.759 * .016* .022* .016*
*Reach-1 0.722 * .03* .03' .04*
*Reach-1 0.668 * .03* .03' .04*
*Reach-1 0.61 .03* .03* .04'
*Reach-1 0.566 .03*.03*.04*
*Reach-1 0.499 .03*.03' .04*
*Reach-1 0.44 .03*.03'.04'
*Reach-1 0.348 .03*.03*.04*
*Reach-1 0.312 .03*.03'.04'
*Reach-1 0.228 .03*.03'.04'
*Reach-1 0.142 .03* .03' .04'
*Reach-1 0.07 .03* .03' .04*
*Reach-1 0 .03*.03*.04*
********.************************,~**,~R***************************

195w.rep

•

SUMMARY OF REACH LENGTHS

River: RIVER-1
******,·n'r************;hh"'*****,h·n~*,~,·dt\~,~,"******* *****,'r"'*"************

~••**.~!!~~**********~i~!r*~~!;******~!f!***:*S~!2~~1.:**~i2~!***
*Reach-1 4.152 350' 350' 350'
'Reach-1 4.086 370' 370* 370*
*Reach-1 4.016 455* 455' 455'
'Reach-1 3.93 615' 615' 615'
'Reach-1 3.813 500* 500' 500'
*Reach-1 3.719 495* 495* 495*
'Reach-1 3.625 500* 500* 500*
*Reach-1 3.53 500' 500* 500*
*Reach-1 3.436 495* 495' 500'
'Reach-1 3.342 500* 500' 500*
*Reach-1 3.247 490' 490* 490*
'Reach-1 3.154 505' 505' 505*
'Reach-1 3.059 450* 450' 450'
'Reach-1 2.973 300* 300' 300*
*Reach-1 2.912 300' 300' 300*
*Reach-1 2.86 500* 500' 500'
*Reach-1 2.765 500* 500' 500*
*Reach-1 2.67 500* 500* 500*
*Reach-1 2.576 495* 495' 495*
*Reach-1 2.482 490* 490' 490*
*Reach-1 2.389 490* 490' 490*
*Reach-1 2.296 500* 500* 500*
*Reach-1 2.202 500* 500* 500*
*Reach-1 2.107 525* 525' 525*
*Reach-1 2.008 500* 500* 500*
*Reach-1 1.913 500* 500* 500*
*Reach-1 1. 818 490* 490* 490*
*Reach-1 1. 725 500* 500' 500*
'Reach-1 1.631 500* 500' 500'
*Reach-1 1. 536 490* 490* 490*
'Reach-1 1.443 500* 500' 500*
*Reach-1 1. 348 500* 500' 500*
'Reach-1 1.254 500* 500' 500*
'Reach-1 1.159 500* 500' 500*
*Reach-1 1.064 253' 253* 253*
*Reach-1 1.016 250* 250' 250*
*Reach-1 0.969 52* 52* 52'
*Reach-1 0.964 *Bri dge * * *
*Reach-1 0.959" 240* 240* 240*
*Reach-1 0.914 301* 301* 301*
*Reach-1 0.857 52* 52' 52*
*Reach-1 0.852 *Bridge * * *
*Reach-1 0.847 * 130* 130* 130*
*Reach-1 0.822 160* 160* 160*
*Reach-1 0.792 120* 120* 120*
*Reach-1 0.769 52* 52* 52'
*Reach-1 0.764 *Bridge' * ,
*Reach-1 0.759 * 200* 200' 200'
*Reach-1 0.722 280* 285* 280*
*Reach-1 0.668 305* 305* 305*
*Reach-1 0.61 230* 230* 230*
*Reach-1 0.566 350* 355' 350'
*Reach-1 0.499 325* 310* 225*
*Reach-1 0.44 510* 490* 410*
*Reach-1 0.348 160* 190* 300*
*Reach-1 0.312 420* 440* 460*
*Reach-1 0.228 450* 455* 450*
*Reach-1 0.142 380* 380* 380*
*Reach-1 0.07 370* 370* 370'
*Reach-1 0 0* 0* 0*
... * * '* **off 'If *** 'ldf -:. * * *.** * ** '" * * '* 'if.'" * * * * * 'I\' * * ...

•
SUMMARY OF CONTRACTION ANO EXPANSION COEFFICIENTS
River: RIVER-1

**********1\'>l'••• *************,hhl,***.hhhl'*****************
... Reach ... River Sta. ... Contr. '" Expan. ...
****.************************************************* ...
*Reach-1 * 4.152 * .1* .3*
*Reach-1 4.086 .1* .3*
'Reach-1 4.016 .1* .3'
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19sw. rep
·Reach-1 3.93 .1· .3·• ·Reach-1 3.813 .1· .3·
·Reach-1 3.719 .1· .3·
·Reach-1 3.625 .1· .3·
*Reach-l 3.53 .1· .3·
·Reach-1 3.436 .1· .3·
*Reach-l 3.342 .1· .3*
·Reach-1 3.247 .1· .3·
·Reach-1 3.154 .1· .3·
*Reach-l 3.059 .F .3·
·Reach-1 * 2.973 .1* .F
·Reach-1 · 2.912 .1· .F
·Reach-1 · 2.86 .F .3·
·Reach-1 2.765 .F .3·
·Reach-1 2.67 .F .3*
·Reach-1 2.576 .1· .3·
·Reach-1 2.482 .F .3*
·Reach-1 * 2.389 .1· .3*
·Reach-1 · 2.296 .1· .3·
*Reach-1 * 2.202 .1· .3·
·Reach-1 2.107 .1· .3·
·Reach-1 2.008 .1· .3·
·Reach-1 1.913 .1· .3·
·Reach-1 1.818 .F .3·
·Reach-1 1. 725 .1· .3·
·Reach-1 1.631 .1· .3·
·Reach-1 1. 536 .1· .3·
·Reach-1 1.443 .1· .3·
·Reach-1 1.348 .1· .3·
·Reach-1 1.254 .1· .3·
·Reach-1 1.159 .1· .3·
*Reach-l 1.064 .1· .3·
*Reach-l 1.016 .1· .3·
·Reach-1 0.969 .3· .5·
·Reach-l 0.964 :8ri dge * *
*Reach-l 0.959 .3· .5·
*Reach-l 0.914 .1* .3·
*Reach-1 0.857 .3* .5·
·Reach-1 0.852 :sridge . .
·Reach-1 0.847 .3· .5·
·Reach-1 0.822 .3· .5·
.:tReach-l 0.792 .1· .3·
·Reach-1 0.769 .3· .5·
"Reach-1 0.764 :8ridge . .
"Reach-1 0.759 .3* .5"
·Reach-1 0.722 .3* .5·
"Reach-1 0.668 .F .3·
·Reach-1 0.61 .1· .3·
"Reach-1 0.566 .F .F
·Reach-1 0.499 .F .3·
·Reach-1 0.44 .F .3·
·Reach-1 0.348 .1* .3"• ·Reach-1 0.312 .1· .3·
·Reach-1 0.228 .1· .3·
*Reach-l 0.142 .1· .3·
·Reach-1 0.07 .1· .3·
·Reach-1 0 .1· .3*
*******************************************************
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Technical Data Notebook

Hoskin-Ryan Consultants, Inc.

E.5.3 Summary Table

White Tanks FRS NO. 3 Outfall Channel CLOMR
HRC 09-077-01



HEC-RAS Plan· Subcrilical River· Channel Reach· FRS3

IOUTFALL CHANNEL I

•

Reach River Sta QTolal Min Ch EI W.S. Elev CriIW.S. E.G. Elev E.G. Slope VelChnl Flow Area TopWidlh Froude # Chi

(cfs) (tt) (tt) (tt) (tt) (ftlfl) (ttls) (sqtt) (tt)

FRSJ 31266 187.00 1187.60 1191.51 1191.67 0.000291 3.18 58.82 15.10 0.28
FRSJ 31266 187.00 1187.60 1191.51 1191.67 0.000291 3.18 58.82 15.10 0.28

FRS3 31216 187.00 1187.55 1191.56 1191.62 0.000495 1.96 95.18 23.81 0.17
FRS3 31216 187.00 1187.55 1191.56 1191.62 0.000495 1.96 95.18 23.81 0.17

FRSJ 31204 187.00 1187.54 1191.58 1191.60 0.000271 1.20 155.50 44.91 0.11
FRSJ 31204 187.00 1187.54 1191.58 1191.60 0.000271 1.20 155.50 44.91 0.11

FRSJ 31000 187.00 1187.33 1191.59 1191.59 0.000007 0.21 891.31 237.79 0.02
FRSJ 31000 187.00 1187.33 1191.59 1191.59 0.000007 0.21 891.31 237.79 0.02

FRSJ 30812 187.00 1187.14 1191.56 1191.58 0.000292 1.29 144.89 37.88 0.12
FRSJ 30812 187.00 1187.14 1191.56 1191.58 0.000292 1.29 144.89 37.88 0.12

FRS3 30802 187.00 1187.13 1191.48 1188.67 1191.57 0.000835 2.49 75.01 17.32 0.21
FRSJ 30802 187.00 1187.13 1191.48 1188.67 1191.57 0.000835 2.49 75.01 17.32 0.21

FRS3 30801 Culvert

FRS3 26495 507.00 1181.63 1186.88 1187.09 0.002282 3.66 138.71 30.06 0.30

FRS3 26495 507.00 1181.63 1186.88 1187.09 0.002282 3.66 138.71 30.06 0.30

FRSJ 26475 507.00 1181.61 1186.93 1187.02 0.001076 2.38 212.77 63.29 0.23
FRS3 26475 507.00 1181.61 1186.93 1187.02 0.001076 2.38 212.77 63.29 0.23

FRSJ 26200 507.00 1181.33 1186.64 1186.73 0.001056 2.35 215.50 64.48 0.23
FRSJ 26200 507.00 1181.33 1186.64 1186.73 0.001056 2.35 215_50 64.48 0.23

FRSJ 25900 507.00 1181.03 1186.32 1186.41 0.001088 2.38 213.32 64.30 0.23
FRSJ 25900 507.00 1181.03 1186.32 1186.41 0.001088 2.38 213.32 64.30 0.23

FRS3 25600 507.00 1180.73 1185.99 1186.08 0.001120 2.40 211.10 64.02 0.23

FRS3 25600 507.00 1180.73 1185.99 1186.08 0.001120 2.40 211.10 64.02 0.23

FRSJ 25299 507.00 1180.43 1185.66 1185.74 0.001084 2.35 215.29 65.69 0.23
FRSJ 25299 507.00 1180.43 1185.66 1185.74 0.001084 2.35 215.29 65.69 0.23

FRSJ 25195 507.00 1180.28 1185.54 1185.63 0.001118 2.36 214.96 67.06 0.23
FRSJ 25195 507.00 1180.28 1185.54 1185.63 0.001118 2.36 214.96 67.06 0.23

FRSJ 25000 507.00 1180.08 1185.37 1185.43 0.000878 2.02 250.73 82.76 0.20
FRSJ 25000 507.00 1180.08 1185.37 1185.43 0.000878 2.02 '250.73 82.76 0.20

FRSJ 24700 507.00 1179.78 1185.08 1185.16 0.000954 2.19 231.01 71.48 0.22
FRSJ 24700 507.00 1179.78 1185.08 1185.16 0.000954 2.19 231.01 71.48 0.22

FRSJ 24400 507.00 1179.48 1184.81 1184.88 0.000872 2.07 244.99 77.58 0.21
FRSJ 24400 507.00 1179.48 1184.81 1184.88 0.000872 2.07 244.99 77.58 0.21

FRSJ 24081 507.00 1179.16 1184.52 1184.60 0.000892 2.18 232.94 69.22 0.21
FRSJ 24081 507.00 1179.16 1164.52 1164.60 0.000892 2.18 232.94 69.22 0.21

FRSJ 24061 507.00 1179.14 1184.34 1181.83 1184.56 0.001489 3.78 134.12 29.15 0.31
FRSJ 24061 507.00 1179.14 1184_34 1181.83 1184.56 0.001489 3.78 134.12 29.15 0.31

FRSJ 24052.5 Culvert

FRSJ 23639 507.00 1178.33 1183.75 1183.94 0.001237 3.53 143.80 30.13 0.28
FRSJ 23639 507.00 1178.33 1183.75 1183.94 0.001237 3.53 143.80 30.13 0.28

FRSJ 23619 507.00 1178.31 1183.81 1183.88 0.000921 2.24 226.44 65.90 0.21
FRSJ 23619 507.00 1178.31 1183.81 1183.88 0.000921 2.24 226.44 65.90 0.21

FRSJ 23300 507.00 1178.09 1183.52 1183.59 0.000899 2.18 232.49 69.27 0.21
FRSJ 23300 507.00 1178.09 1183.52 1183.59 0.000899 2.18 232.49 69.27 0.21

FRSJ 23000 507.00 1177.88 1183.22 1183.30 0.001048 2.34 216.26 64.69 0.23
FRSJ 23000 507.00 1177.88 1183.22 1183.30 0.001048 2.34 216.26 64.69 0.23

FRSJ 22731 507.00 1177.69 1182.93 1183.02 0.001080 2.32 218.46 68.10 0.23
FRSJ 22731 507.00 1177.69 1182.93 1183.02 0.001080 2.32 218.46 68.10 0.23

FRSJ 22711 507.00 1177.68 1182.75 1180.37 1182.98 0.001550 3.80 133.46 30.11 0.32



•

HEC·RAS Plan' Suberitical River' Channel Reach' FRS3 (Continued)

Reach River Sta o Total Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope VelChnl Flow Area Top Width Froude # Chi
(cfs) (~) (~) (~) (~) (ftI~) (ftls) (sq~) (~)

FRS3 22711 507.00 1177.68 1182.75 1180.37 1182.98 0.001550 3.80 133.46 30.11 0.32

FRS3 22704.4 Culvert

FRS3 22635 507.00 1176.86 1182.22 1182.42 0.001281 3.57 142.20 30.12 0.29
FRS3 22635 507.00 1176.86 1182.22 1182.42 0.001281 3.57 142.20 30.12 0.29

FRS3 22615 507.00 1176.84 1182.29 1182.36 0.000926 2.19 231.95 70.47 0.21
FRS3 22615 507.00 1176.84 1182.29 1182.36 0.000926 2.19 231.95 70.47 0.21

FRS3 22500 507.00 1176.76 1182.18 1182.26 0.000926 2.20 230.28 69.18 0.21
FRS3 22500 507.00 1176.76 1182.18 1182.26 0.000926 2.20 230.28 69.18 0.2f

FRS3 22200 507.00 1176.55 1181.87 1181.96 0.001055 2.35 215.69 84.60 0.23
FRS3 22200 507.00 1176.55 1181.87 1181.96 0.001055 2.35 215.69 84.60 0.23

FRS3 21900 507.00 1176.34 1181.53 1181.63 0.001180 2.45 207.19 63.53 0.24
FRS3 21900 507.00 1176.34 1161.53 1181.63 0.001160 2.45 207.19 63.53 0.24

FRS3 21600 507.00 1176.13 1181.14 1181.24 0.001392 2.60 195.32 62.04 0.26
FRS3 21600 507.00 1176.13 1181.14 1181.24 0.001392 2.60 195.32 62.04 0.26

FRS3 21326 507.00 1175.93 1180.69 1180.81 0.001739 2.81 180.22 59.97 0.29
FRS3 21326 507.00 1175.93 1160.69 1180.81 0.001739 2.81 180.22 59.97 0.29

FRS3 21308 507.00 1175.91 1179.05 1179.05 1180.62 0.003499 10.08 50.28 16.08 1.01
FRS3 21308 507.00 1175.91 1179.05 1179.05 1180.62 0.003499 10.06 50.28 16.08 1.01

FRS3 21275 507.00 1173.05 1177.17 1176.19 1176.08 0.001567 7.66 66.19 16.12 0.67
FRS3 21275 507.00 1173.05 1177.17 1176.19 1178.08 0.001567 7.66 66.19 16.12 0.67

FRS3 21265.8 Culvert

FRS3 21136 507.00 1172.50 1176.69 1176.97 0.000087 2.23 226.95 51.73 0.19
FRS3 21136 507.00 1172.50 1176.69 1176.97 0.000087 2.23 226.95 51.73 0.19

FRS3 21135 507.00 1172.19 1176.87 1176.97 0.000677 2.48 204.16 52.51 0.22
FRS3 21135 507.00 1172.19 1176.87 1176.97 0.000677 2.48 204.16 52.51 0.22

FRS3 21124 507.00 1172.16 1176.87 1176.96 0.001201 2.32 218.69 74.17 0.24
FRS3 21124 507.00 1172.16 1176.87 1176.96 0.001201 2.32 218.69 74.17 0.24

FRS3 20850 507.00 1171.89 1176.57 1176.65 0.001034 2.21 229.89 75.19 0.22
FRS3 20850 507.00 1171.89 1176.57 1176.65 0.001034 2.21 229.89 75.19 0.22

FRS3 20580 507.00 1171.62 1176.25 1176.34 0.001266 2.41 210.14 69.69 0.24
FRS3 20580 507.00 1171.62 1176.25 1176.34 0.001266 2.41 210.14 69.69 0.24

FRS3 20550 507.00 1171.59 1174.79 1174.79 1176.15 0.003274 9.38 54.08 20.08 1.01
FRS3 20550 507.00 1171.59 1174.79 1174.79 1176.15 0.003274 9.38 54.06 20.08 1.01

FRS3 20538 507.00 1169.59 1173.87 1174.56 0.001184 6.69 75.80 20.12 0.61
FRS3 20538 507.00 1169.59 1173.67 1174.56 0.001184 6.69 75.80 20.12 0.61

FRS3 20532 507.00 1169.59 1173.99 1174.50 0.000754 5.74 88.30 20.13 0.46
FRS3 20532 507.00 1169.59 1173.99 1174.50 0.000754 5.74 88.30 20.13 0.46

FRS3 20502 507.00 1169.55 1174.27 1174.38 0.000119 2.65 191.30 40.63 0.22
FRS3 20502 507.00 1169.55 1174.27 1174.38 0.000119 2.65 191.30 40.63 0.22

FRS3 20501 507.00 1169.55 1174.22 1174.37 0.001107 3.12 162.34 41.30 0.26
FRS3 20501 507.00 1169.55 1174.22 1174.37 0.001107 3.12 162.34 41.30 0.26

FRS3 20486 507.00 1169.54 1174.25 1174.33 0.001181 2.32 218.12 72.73 0.24
FRS3 20486 507.00 1169.54 1174.25 1174.33 0.001181 2.32 218.12 72.73 0.24

FRS3 20300 507.00 1169.36 1174.04 1174.12 0.001103 2.22 228.87 78.20 0.23

FRS3 20300 507.00 1169.36 1174.04 1174.12 0.001103 2.22 226.87 78.20 0.23

FRS3 20077 507.00 1169.13 1173.77 1173.86 0.001247 2.39 212.34 70.78 0.24
FRS3 20077 507.00 1169.13 1173.77 1173.86 0.001247 2.39 212.34 70.78 0.24

FRS3 20048 507.00 1169.11 1172.31 1172.31 1173.67 0.003276 9.38 54.07 20.08 1.01

FRS3 20048 507.00 1169.11 1172.31 1172.31 1173.67 0.003276 9.38 54.07 20.08 1.01



•

HEC·RAS Plan· Subcrilical River· Channel Reach· FRS3 (Continued)

Reach RiverSta a Tola! Min Ch EI W.S. Elev CriIW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi

(cfs) (n) (n) (n) (n) (Wn) (Ws) (sqn) (n)

FRS3 20036 507.00 1167.11 1172.24 1172.70 0.000652 5.46 92.83 20.14 0.45

FRS3 20036 507.00 1167.11 1172.24 1172.70 0.000652 5.46 92.83 20.14 0.45

FRS3 20030 507.00 1167.11 1172.30 1172.67 0.000467 4.87 104.15 20.15 0.38

FRS3 20030 507.00 1167.11 1172.30 1172.67 0.000467 4.87 104.15 20.15 0.38

FRS3 ooסס2 507.00 1167.07 1172.49 1172.58 0.000078 2.30 220.08 40.65 0.17

FRS3 ooסס2 507.00 1167.07 1172.49 1172.58 0.000078 2.30 220.08 40.65 0.17

FRS3 19999 507.00 1167.07 1172.47 1172.57 0.000653 2.64 192.37 41.33 0.22

FRS3 19999 507.00 1167.07 1172.47 1172.57 0.000653 2.64 192.37 41.33 0.22

FRS3 19984 507.00 1167.06 1172.49 1172.55 0.000646 1.92 263.47 73.93 0.18

FRS3 19984 507.00 1167.06 1172.49 1172.55 0.000646 1.92 263.47 73.93 0.18

FRS3 19650 739.00 1166.73 1172.15 1172.25 0.001128 2.51 294.35 84.67 0.24

FRS3 19650 739.00 1166.73 1172.15 1172.25 0.001128 2.51 294.35 84.67 0.24

FRS3 19310 739.00 1166.41 1171.65 1171.79 0.001613 2.97 248.49 72.06 0.28

FRS3 19310 739.00 1166.41 1171.65 1171.79 0.001613 2.97 248.49 72.06 0.28

FRS3 19277 739.00 1166.45 1171.15 1171.71 0.000709 6.03 122.48 26.13 0.49

FRS3 19277 739.00 1166.45 1171.15 1171.71 0.000709 6.03 122.48 26.13 0.49

FRS3 19267 739.00 1165.45 1171.28 1171.65 0.000374 4.86 152.13 26.17 0.36

FRS3 19267 739.00 1165.45 1171.28 1171.65 0.000374 4.86 152.13 26.17 0.36

FRS3 19260 739.00 1165.45 1171.28 1168.38 1171.65 0.000282 4.86 151.99 26.15 0.36

FRS3 19260 739.00 1165.45 1171.28 1168.38 1171.65 0.000282 4.86 151.99 26.15 0.36

FRS3 19252 739.00 1165.42 1169.47 1169.47 1171.48 0.002641 11.38 64.95 16.10 1.00

FRS3 19252 739.00 1165.42 1169.47 1169.47 1171.48 0.002641 11.38 64.95 16.10 1.00

FRS3 18960 739.00 1164.35 1168.40 1168.40 1170.41 0.002641 11.38 64.95 16.10 1.00

FRS3 18960 739.00 1164.35 1168.40 1168.40 1170.41 0.002641 11.38 64.95 16.10 1.00

FRS3 18920 739.00 1161.06 1165.68 1165.11 1167.22 0.001801 9.96 74.23 16.12 0.82

FRS3 18920 739.00 1161.06 1165.68 1165.11 1167.22 0.001801 9.96 74.23 16.12 0.82

FRS3 18340 739.00 1159.88 1164.95 1163.93 1166.23 0.001382 9.07 81.51 16.13 0.71

FRS3 18340 739.00 1159.88 1164.95 1163.93 1166.23 0.001382 9.07 81.51 16.13 0.71

FRS3 18200 790.00 1159.69 1165.69 1165.75 0.000555 1.96 402.05 98.16 0.17

FRS3 18200 790.00 1159.69 1165.69 1165.75 0.000555 1.96 402.05 98.16 0.17

FRS3 17900 790.00 1159.39 1165.43 1165.53 0.000967 2.51 314.85 80.36 0.22

FRS3 17900 790.00 1159.39 1165.43 1165.53 0.000967 2.51 314.85 80.36 0.22

FRS3 17579 790.00 1159.07 1165.12 1165.22 0.000971 2.52 313.41 79.63 0.22

FRS3 17579 790.00 1159.07 1165.12 1165.22 0.000971 2.52 313.41 79.63 0.22

FRS3 17549 790.00 1159.04 1163.17 1163.17 1165.00 0.003248 10.86 72.76 20.11 1.01

FRS3 17549 790.00 1159.04 1163.17 1163.17 1165.00 0.003248 10.86 72.76 20.11 1.01

FRS3 17537 790.00 1157.04 1162.44 1163.44 0.001337 8.03 98.41 20.15 0.64

FRS3 17537 790.00 1157.04 1162.44 1163.44 0.001337 8.03 98.41 20.15 0.64

FRS3 17531 790.00 1157.04 1162.59 1163.37 0.000934 7.09 111.43 20.16 0.53

FRS3 17531 790.00 1157.04 1162.59 1163.37 0.000934 7.09 111.43 20.16 0.53

FRS3 17501 790.00 1157.00 1163.01 1163.18 0.000138 3.24 244.03 40.67 0.23

FRS3 17501 790.00 1157.00 1163.D1 1163.18 0.000138 3.24 244.03 40.67 0.23

FRS3 17500 790.00 1157.00 1162.96 1163.17 0.001114 3.66 215.80 41.34 0.28

FRS3 17500 790.00 1157.00 1162.96 1163.17 0.001114 3.66 215.80 41.34 0.28

FRS3 17486 790.00 1156.99 1163.02 1163.12 0.001000 2.56 308.81 78.38 0.23

FRS3 17486 790.00 1156.99 1163.02 1163.12 0.001000 2.56 308.81 78.38 0.23

FRS3 17350 790.00 1156.86 1162.89 1162.99 0.000975 2.52 313.88 80.26 0.22

FRS3 17350 790.00 1156.86 1162.89 1162.99 0.000975 2.52 313.88 80.26 0.22

FRS3 17050 790.00 1156.56 1162.60 1162.70 0.000972 2.51 314.36 80.33 0.22
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HEC RAS Plan· Suberilical River· Channel Reach· FRS3 (Continued)

Reach River Sta o Tolal Min Ch EI W.S. Elev CriIW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area TopWidlh Froude # Chi
(cfs) (II) (II) (II) (II) (ftllI) (ftls) (sqll) (II)

FRS3 17050 790.00 1156.56 1162.60 1162.70 0.000972 2.51 314.36 80.33 0.22

FRS3 16779 790.00 1156.29 1162.35 1162.44 0.000921 2.45 322.77 82.52 0.22
FRS3 16779 790.00 1156.29 1162.35 1162.44 0.000921 2.45 322.77 82.52 0.22

FRS3 16749 790.00 1156.26 1160.39 1160.39 1162.22 0.003248 10.86 72.76 20.11 1.01
FRS3 16749 790.00 1156.26 1160.39 1160.39 1162.22 0.003248 10.86 72.76 20.11 1.01

FRS3 16737 790.00 1154.26 1160.00 1160.88 0.001103 7.51 105.20 20.16 0.58
FRS3 16737 790.00 1154.26 1160.00 1160.88 0.001103 7.51 105.20 20.16 0.58

FRS3 16731 790.00 1154.26 1160.12 1160.82 0.000801 6.72 117.60 20.17 0.49

FRS3 16731 790.00 1154.26 1160.12 1160.82 0.000801 6.72 117.60 20.17 0.49

FRS3 16701 790.00 1154.22 1160.49 1160.64 0.000121 3.10 254.65 40.68 0.22

FRS3 16701 790.00 1154.22 1160.49 1160.64 0.000121 3.10 254.65 40.68 0.22

FRS3 16700 790.00 1154.22 1160.45 1160.64 0.000955 3.48 226.90 41.35 0.26
FRS3 16700 790.00 1154.22 1160.45 1160.64 0.000955 3.48 226.90 41.35 0.26

FRS3 16686 790.00 1154.21 1160.51 1160.60 0.000829 2.39 330.16 80.53 0.21

FRS3 16686 790.00 1154.21 1160.51 1160.60 0.000829 2.39 330.16 80.53 0.21

FRS3 16500 790.00 1154.03 1160.36 1160.45 0.000791 2.34 338.26 82.67 0.20

FRS3 16500 790.00 1154.03 1160.36 1160.45 0.000791 2.34 338.26 82.67 0.20

FRS3 16200 790.00 1153.73 1160.16 1160.23 0.000632 2.05 386.22 97.95 0.18

FRS3 16200 790.00 1153.73 1160.16 1160.23 0.000632 2.05 386.22 97.95 0.18

FRS3 15984 790.00 1153.52 1160.00 1160.08 0.000736 2.29 345.12 82.23 0.20
FRS3 15984 790.00 1t53.52 1160.00 1160.08 0.000736 2.29 345.12 82.23 0.20

FRS3 15939 790.00 1153.48 1157.69 1157.69 1159.81 0.003581 11.69 67.60 16.11 1.01
FRS3 15939 790.00 1153.48 1157.69 1157.69 1159.81 0.003581 11.69 67.60 16.11 1.01

FRS3 15919 851.00 1151.88 1158.07 1156.31 1159.21 0.001393 8.54 99.66 16.18 0.61
FRS3 15919 851.00 1151.88 1158.07 1156.31 1159.21 0.001393 8.54 99.66 16.18 0.61

FRS3 15918.6 Culvert

FRS3 15742 851.00 1151.09 1157.80 1157.89 0.000066 2.45 346.78 51.77 0.17
FRS3 15742 851.00 1151.09 1157.80 1157.89 0.000066 2.45 346.78 51.77 0.17

FRS3 15741 851.00 1151.06 1157.77 1157.89 0.000512 2.74 310.90 52.56 0.20
FRS3 15741 851.00 1151.06 1157.77 1157.89 0.000512 2.74 310.90 52.56 0.20

FRS3 15731 851.00 1151.06 1157.79 1157.87 0.000690 2.26 376.41 87.25 0.19

FRS3 15731 851.00 1151.06 1157.79 1157.87 0.000690 2.26 376.41 87.25 0.19

FRS3 15591 851.00 1150.92 1157.69 1157.78 0.000697 2.29 371.30 84.78 0.19
FRS3 15591 851.00 1150.92 1157.69 1157.78 0.000697 2.29 371.30 84.78 0.19

FRS3 15561 851.00 1150.89 1155.50 1155.50 1157.54 0.003360 11.48 74.14 18.13 1.00
FRS3 15561 851.00 1150.89 1155.50 1155.50 I t57.54 0.003360 11.48 74.14 18.13 1.00

FRS3 15537 851.00 1146.89 1151.62 1151.49 1153.55 0.003072 11.13 76.46 18.13 0.96
FRS3 15537 851.00 1146.89 1151.62 1151.49 1153.55 0.003072 11.13 76.46 18.13 0.96

FRS3 15531 851.00 1146.89 1152.05 1153.34 0.001734 9.13 93.23 18.15 0.71

FRS3 15531 851.00 1146.89 1152.05 1153.34 0.001734 9.13 93.23 18.15 0.71

FRS3 15501 851.00 1146.85 1152.81 1153.00 0.000164 3.52 241.78 40.67 0.25
FRS3 15501 851.00 1146.85 1152.81 1153.00 0.000164 3.52 241.78 40.67 0.25

FRS3 15500 851.00 1146.85 1152.75 1152.99 0.001344 3.99 213.06 41.34 0.31

FRS3 15500 851.00 1146.85 1152.75 1152.99 0.001344 3.99 213.06 41.34 0.31

FRS3 15485 851.00 1146.85 1152.81 1152.94 0.001273 2.90 293.81 73.97 0.26

FRS3 15485 851.00 1146.85 1152.81 1152.94 0.001273 2.90 293.81 73.97 0.26

FRS3 15300 851.00 1146.66 1152.56 1152.70 0.001328 2.94 289.53 73.62 0.26

FRS3 15300 851.00 1146.66 1152.56 1152.70 0.001328 2.94 289.53 73.62 0.26

FRS3 15081 851.00 1146.44 1152.26 1152.40 0.001415 3.01 283.16 73.02 0.27
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HEC·RAS Plan- Subcritical River' Channel Reach' FRS3 (Continued)

Aeach River Sta QTolal Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi
(cts) (ft) (ft) (tt) (ft) (lVtt) (tvs) (sqft) (ft)

FAS3 15081 851.00 1146.44 1152.26 1152.40 0.001415 3.01 283.16 73.02 0.27

FAS3 15046 851.00 1146.41 1150.23 1150.23 1152.15 0.003244 11.12 76.50 20.10 1.00
FAS3 15046 851.00 1146.41 1150.23 1150.23 1152.15 0.003244 11.12 76.50 20.10 1.00

FAS3 15042 851.00 1146.00 1149.82 1149.82 1151.74 0.003242 11.12 76.51 20.10 1.00
FAS3 15042 851.00 1146.00 1149.82 1149.82 1151.74 0.003242 11.12 76.51 20.10 1.00

FAS3 15000 851.00 1145.98 1150.57 1150.70 0.001610 2.98 285.86 83.62 0.28
FAS3 15000 851.00 1145.98 1150.57 1150.70 0.001610 2.98 285.86 83.62 0.28

FAS3 14600 851.00 1145.55 1149.91 1150.05 0.001673 3.02 282.22 83.56 0.29
FAS3 14600 851.00 1145.55 1149.91 1150.05 0.001673 3.02 282.22 83.56 0.29

FAS3 14300 851.00 1145.30 1148.97 1149.25 0.004594 4.26 199.91 75.43 0.46
FAS3 14300 851.00 1145.30 1148.97 1149.25 0.004594 4.26 199.91 75.43 0.46

FAS3 14255 851.00 1144.86 1147.49 1147.49 1148.75 0.025980 8.99 94.70 38.22 1.01
FAS3 14255 851.00 1144.86 1147.49 1147.49 1148.75 0.025960 6.99 94.70 36.22 1.01

FRS3 14238 851.00 1141.44 1145.95 1146.34 0.004120 5.01 169.96 38.29 0.42
FAS3 14238 851.00 1141.44 1145.95 1146.34 0.004120 5.01 169.96 38.29 0.42

FAS3 14225 851.00 1141.43 1145.90 1143.91 1146.28 0.004063 4.97 171.09 38.39 0.42
FAS3 14225 851.00 1141.43 1145.90 1143.91 1146.26 0.004063 4.97 171.09 38.39 0.42

FAS3 14223.6 Culvert

FAS3 14175 851.00 1141.28 1145.46 1145.88 0.004777 5.20 163.63 42.32 0.47
FAS3 14175 851.00 1141.28 1145.46 1145.86 0.004777 5.20 163.63 42.32 0.47

FAS3 14150 851.00 1140.86 1145.34 1145.76 0.004607 5.21 163.45 42.17 0.47
FAS3 14150 651.00 1140.66 1145.34 1145.76 0.004607 5.21 163.45 42.17 0.47

FAS3 14100 851.00 1140.60 1145.36 1145.54 0.001982 3.19 266.59 82.20 0.31
FAS3 14100 851.00 1140.60 1145.36 1145.54 0.001982 3.19 266.59 62.20 0.31

FAS3 13900 851.00 1140.60 1145.01 1145.16 0.001745 3.06 278.06 63.14 0.29
FAS3 13900 851.00 1140.60 1145.01 1145.16 0.001745 3.06 278.08 63.14 0.29

FAS3 13600 851.00 1140.28 1144.50 1144.64 0.001705 3.03 280.56 83.61 0.29
FAS3 13600 651.00 1140.28 1144.50 1144.64 0.001705 3.03 280.56 63.61 0.29

FAS3 13296 651.00 1139.96 1143.66 1143.90 0.003701 3.91 217.66 79.70 0.42
FAS3 13296 851.00 1139.96 1143.66 1143.90 0.003701 3.91 217.86 79.70 0.42

FAS3 13266 651.00 1139.67 1142.30 1142.30 1143.56 0.025636 9.01 94.48 37.94 1.01
FAS3 13266 651.00 1139.67 1142.30 1142.30 1143.56 0.025636 9.01 94.48 37.94 1.01

FAS3 13248 651.00 1136.01 1141.16 1141.48 0.002799 4.43 192.16 36.17 0.35
FAS3 13248 651.00 1136.01 1141.16 1141.46 0.002799 4.43 192.16 36.17 0.35

FAS3 13235 851.00 1135.87 1141.15 1136.44 1141.44 0.002584 4.31 197.32 36.09 0.33
FAS3 13235 851.00 1135.67 1141.15 1138.44 1141.44 0.002564 4.31 197.32 38.09 0.33

FAS3 13233.5 Culvert

FAS3 13185 651.00 1135.99 1140.92 1141.26 0.003289 4.70 181.16 37.30 0.36
FAS3 13185 851.00 1135.99 1140.92 1141.26 0.003269 4.70 181.16 37.30 0.38

FAS3 13175 851.00 1134.89 1140.92 1141.22 0.002715 4.40 193.50 37.30 0.34
FAS3 13175 651.00 1134.89 1140.92 1141.22 0.002715 4.40 193.50 37.30 0.34

FAS3 13100 851.00 1134.76 1140.96 1141.05 0.000851 2.43 352.14 95.06 0.21
FAS3 13100 851.00 1134.76 1140.96 1141.05 0.000851 2.43 352.14 95.06 0.21

FAS3 12900 851.00 1134.46 1140.80 1140.89 0.000764 2.30 369.96 90.35 0.20
FAS3 12900 851.00 1134.46 1140.80 1140.89 0.000764 2.30 369.96 90.35 0.20

FAS3 12767 851.00 1134.34 1140.64 1140.76 0.001141 2.81 302.54 73.20 0.24

FAS3 12767 651.00 1134.34 1140.64 1140.76 0.001141 2.81 302.54 73.20 0.24

FAS3 12736 851.00 1134.29 1136.62 1138.62 1140.53 0.003218 11.09 76.73 20.12 1.00
FAS3 12736 851.00 1134.29 1138.62 1136.62 1140.53 0.003216 11.09 76.73 20.12 1.00
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HEC RAS Plan'Suberitical River' Channel Reach' FRS3 (Continued)

Reach River Sta a TOlal Min Ch EI W.S. Elev CrilW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi

(cfs) (ft) (ft) (ft) (ft) (ftItt) (tVs) (sqft) (ft)

FRS3 12716 851.00 1130.97 1137.20 1138.05 0.000989 7.39 115.11 20.18 0.55

FRS3 12716 851.00 1130.97 1137.20 1138.05 0.000989 7.39 115.11 20.18 0.55

FRS3 12710 851.00 1130.97 1137.30 1138.00 0.000744 6.69 127.23 20.18 0.47

FRS3 12710 851.00 1130.97 1137.30 1138.00 0.000744 6.69 127.23 20.18 0.47

FRS3 12680 851.00 1130.93 1137.68 1137.83 0.000113 3.11 273.81 40.67 0.21

FRS3 12680 851.00 1130.93 1137.68 1137.83 0.000113 3.11 273.81 40.67 0.21

FRS3 12679 851.00 1130.93 1137.64 1137.82 0.000860 3.45 246.64 41.36 0.25
FRS3 12679 851.00 1130.93 1137.64 1137.82 0.000860 3.45 246.64 41.36 0.25

FRS3 12665 851.00 1130.92 1137.68 1137.79 0.001033 2.69 316.14 76.03 0.23

FRS3 12665 851.00 1130.92 1137.68 1137.79 0.001033 2.69 316.14 76.03 0.23

FRS3 12450 851.00 1130.71 1137.48 1137.57 0.000923 2.51 339.71 84.01 0.22

FRS3 12450 851.00 1130.71 1137.48 1137.57 0.000923 2.51 339.71 84.01 0.22

FRS3 12270 851.00 1130.53 1137.28 1137.40 0.001034 2.69 316.07 76.02 0.23
FRS3 12270 851.00 1130.53 1137.28 1137.40 0.001034 2.69 316.07 76.02 0.23

FRS3 12240 851.00 1130.50 1135.09 1135.09 1137.15 0.003399 11.52 73.85 18.13 1.01

FRS3 12240 851.00 1130.50 1135.09 1135.09 1137.15 0.003399 11.52 73.85 18.13 1.01

FRS3 12216 851.00 1126.50 1132.52 1133.65 0.001426 8.52 99.90 18.17 0.64

FRS3 12216 851.00 1126.50 1132.52 1133.65 0.001426 8.52 99.90 18.17 0.64

FRS3 12210 851.00 1126.50 1132.67 1133.58 0.001042 7.62 111.68 18.18 0.54

FRS3 12210 851.00 1126.50 1132.67 1133.58 0.001042 7.62 111.68 18.18 0.54

FRS3 12180 851.00 1126.46 1133.19 1133.34 0.000114 3.12 273.17 40.67 0.21

FRS3 12180 851.00 1126.46 1133.19 1133.34 0.000114 3.12 273.17 40.67 0.21

FRS3 12179 851.00 1126.46 1133.15 1133.34 0.000867 3.46 245.97 41.36 0.25

FRS3 12179 851.00 1126.46 1133.15 1133.34 0.000867 3.46 245.97 41.36 0.25

FRS3 12164 851.00 1126.45 1133.19 1133.30 0.001045 2.70 314.87 75.89 0.23

FRS3 12164 851.00 1126.45 1133.19 1133.30 0.001045 2.70 314.87 75.89 0.23

FRS3 11900 851.00 1126.19 1132.95 1133.04 0.000877 2.43 350.84 87.80 0.21
FRS3 11900 851.00 1126.19 1132.95 1133.04 0.000877 2.43 350.84 87.80 0.21

FRS3 11590 851.00 1125.88 1132.63 1132.75 0.001034 2.69 316.08 76.02 0.23

FRS3 11590 851.00 1125.88 1132.63 1132.75 0.001034 2.69 316.08 76.02 0.23

FRS3 11560 851.00 1125.85 1130.44 1130.44 1132.50 0.003398 11.52 73.86 18.13 1.01

FRS3 11560 851.00 1125.85 1130.44 1130.44 1132.50 0.003398 11.52 73.86 18.13 1.01

FRS3 11536 851.00 1121.85 1127.94 1129.04 0.001376 8.41 101.18 18.17 0.63
FRS3 11536 851.00 1121.85 1127.94 1129.04 0.001376 8.41 101.18 18.17 0.63

FRS3 11530 851.00 1121.85 1128.09 1128.97 0.001012 7.54 112.84 18.18 0.53
FRS3 11530 851.00 1121.85 1128.09 1128.97 0.001012 7.54 112.84 18.18 0.53

FRS3 11500 851.00 1121.81 1128.59 1128.74 0.000111 3.09 275.31 40.67 0.21
FRS3 11500 851.00 1121.81 1128.59 1128.74 0.000111 3.09 275.31 40.67 0.21

FRS3 11499 851.00 1121.81 1128.56 1128.74 0.000843 3.43 248.20 41.36 0.25

FRS3 11499 851.00 1121.81 1128.56 1128.74 0.000843 3.43 248.20 41.36 0.25

FRS3 11484 851.00 1121.80 1128.59 1128.70 0.001009 2.67 318.75 76.26 0.23

FRS3 11484 851.00 1121.80 1128.59 1128.70 0.001009 2.67 318.75 76.26 0.23

FRS3 11300 851.00 1121.62 1128.41 1128.52 0.001012 2.67 318.57 76.29 0.23

FRS3 11300 851.00 1121.62 1128.41 1128.52 0.001012 2.67 318.57 76.29 0.23

FRS3 11133 851.00 1121.45 1128.22 1128.34 0.001105 2.82 301.83 70.85 0.24

FRS3 11133 851.00 1121.45 1128.22 1128.34 0.001105 2.82 301.83 70.85 0.24

FRS3 11086 851.00 1121.41 1126.00 1126.00 1128.06 0.003399 11.52 73.85 18.13 1.01

FRS3 11086 851.00 1121.41 1126.00 1126.00 1128.06 0.003399 11.52 73.85 18.13 1.01

FRS3 11069 851.00 1118.61 1125.59 1126.41 0.000911 7.26 117.26 18.17 0.50



•

•

•

HEC RAS Plan'Subcrilical River' Channel Reach' FRS3 (Continued)

Reach RiverSta a Tolal Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi

(cts) (tt) (tt) (tt) (tt) (ftIft) (Ws) (sq tt) (tt)

FRS3 11069 851.00 1118.61 1125.59 1126.41 0.000911 7.26 117.26 18.17 0.50

FRS3 11063 851.00 1118.61 1125.68 1126.37 0.000716 6.65 127.88 18.18 0.44

FRS3 11063 851.00 1118.61 1125.68 1126.37 0.000716 6.65 127.88 18.18 0.44

FRS3 11033 851.00 1118.59 1126.07 1126.19 0.000083 2.80 303.63 40.69 0.18

FRS3 11033 851.00 1118.59 1126.07 1126.19 0.000083 2.80 303.63 40.69 0.18

FRS3 11032 851.00 1118.59 1126.04 1126.19 0.000602 3.07 277.46 41.38 0.21

FRS3 11032 851.00 1118.59 1126.04 1126.19 0.000602 3.07 277.46 41.38 0.21

FRS3 11017 851.00 1118.56 1126.08 1126.16 0.000630 2.24 380.04 83.16 0.18

FRS3 11017 851.00 1118.56 1126.08 1126.16 0.000630 2.24 380.04 83.16 0.18

FRS3 10800 851.00 1118.35 1125.96 1126.03 0.000552 2.09 406.87 89.69 0.17

FRS3 10800 851.00 1118.35 1125.96 1126.03 0.000552 2.09 406.87 89.69 0.17

FRS3 10645 851.00 1118.20 1125.90 1125.95 0.000399 1.86 457.63 94.24 0.15

FRS3 10645 851.00 1118.20 1125.90 1125.95 0.000399 1.86 457.63 94.24 0.15

FRS3 10599 931.00 1118.17 1124.49 1122.87 1125.79 0.001574 9.15 101.76 16.18 0.64

FRS3 10599 931.00 1118.17 1124.49 1122.87 1125.79 0.001574 9.15 101.76 16.18 0.64

FRS3 10598 Culvert

FRS3 10545 931.00 1114.91 1120.76 1122.28 0.001951 9.89 94.15 16.17 0.72

FRS3 10545 931.00 1114.91 1120.76 1122.28 0.001951 9.89 94.15 16.17 0.72

FRS3 10521 931.00 1114.91 1121.75 1121.85 0.000074 2.64 353.29 51.77 0.18

FRS3 10521 931.00 1114.91 1121.75 1121.85 0.000074 2.64 353.29 51.77 0.18

FRS3 10520 931.00 1114.63 1121.73 1121.85 0.000505 2.81 331.10 52.57 0.20

FRS3 10520 931.00 1114.63 1121.73 1121.85 0.000505 2.81 331.10 52.57 0.20

FRS3 10500 931.00 1114.61 1121.73 1121.83 0.000898 2.57 362.35 64.36 0.22

FRS3 10500 931.00 1114.61 1121.73 1121.83 0.000898 2.57 362.35 84.36 0.22

FRS3 10350 931.00 1114.46 1121.59 1121.70 0.000922 2.61 356.78 83.45 0.22

FRS3 10350 931.00 1114.46 1121.59 1121.70 0.000922 2.61 356.78 83.45 0.22

FRS3 10154 931.00 1114.26 1121.41 1121.51 0.000934 2.63 354.28 82.08 0.22

FRS3 10154 931.00 1114.26 1121.41 1121.51 0.000934 2.63 354.28 82.08 0.22

FRS3 10124 931.00 1114.23 1119.09 1119.09 1121.26 0.003376 11.82 78.74 18.13 1.00

FRS3 10124 931.00 1114.23 1119.09 1119.09 1121.26 0.003376 11.82 78.74 18.13 1.00

FRS3 10100 931.00 1110.23 1116.66 1117.83 0.001400 8.69 107.18 18.18 0.63

FRS3 10100 931.00 1110.23 1116.66 1117.83 0.001400 8.69 107.18 18.18 0.63

FRS3 10094 931.00 1110.23 1116.80 1117.75 0.001047 7.83 118.89 18.19 0.54

FRS3 10094 931.00 1110.23 1116.80 1117.75 0.001047 7.83 118.89 18.19 0.54

FRS3 10064 931.00 1110.20 1117.35 1117.51 0.000114 3.21 290.08 40.68 0.21

FRS3 10064 931.00 1110.20 1117.35 1117.51 0.000114 3.21 290.08 40.68 0.21

FRS3 10063 931.00 1110.20 1117.31 1117.50 0.000845 3.54 263.21 41.37 0.25

FRS3 10063 931.00 1110.20 1117.31 1117.50 0.000845 3.54 263.21 41.37 0.25

FRS3 10048 931.00 1110.19 1117.36 1117.46 0.000918 2.61 357.01 82.56 0.22

FRS3 10048 931.00 1110.19 1117.36 1117.46 0.000918 2.61 357.01 82.56 0.22

FRS3 9900 931.00 1110.04 1117.24 1117.33 0.000833 2.48 375.72 87.48 0.21

FRS3 9900 931.00 1110.04 1117.24 1117.33 0.000833 2.48 375.72 87.48 0.21

FRS3 9728 931.00 1109.87 1117.06 1117.17 0.000989 2.76 337.60 75.49 0.23

FRS3 9728 931.00 1109.87 1117.06 1117.17 0.000989 2.76 337.60 75.49 0.23

FRS3 9675 931.00 1109.85 1114.71 1114.71 1116.88 0.003380 11.83 78.71 18.13 1.00

FRS3 9675 931.00 1109.85 1114.71 1114.71 1116.88 0.003380 11.83 78.71 18.13 1.00

FRS3 9660 931.00 1107.35 1114.26 1115.26 0.001125 8.03 115.92 18.17 0.56

FRS3 9660 931.00 1107.35 1114.26 1115.26 0.001125 8.03 115.92 18.17 0.56

FRS3 9654 931.00 1107.35 1114.37 1115.21 0.000873 7.33 126.99 18.18 0.49



•

•

•

HEC·RAS Plan· Subcritical River· Channel Reach· FRS3 (Conlinued)

Reach River Sta QTolal Min Ch EI W.S. Elev CriIW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Frouce # Chi

(cfs) (ft) (ft) (ft) (ft) (ftIft) (ttls) (sq ft) (ft)

FRS3 9654 931.00 1107.35 1114.37 1115.21 0.000873 7.33 126.99 18.18 0.49

FRS3 9624 931.00 1107.35 1114.85 1114.99 0.000099 3.06 304.29 40.69 0.20

FRS3 9624 931.00 1107.35 1114.85 1114.99 0.000099 3.06 304.29 40.69 0.20

FRS3 9623 931.00 1107.35 1114.81 1114.99 0.000717 3.35 277.92 41.38 0.23

FRS3 9623 931.00 1107.35 1114.81 1114.99 0.000717 3.35 277.92 41.38 0.23

FRS3 9608 931.00 1107.27 1114.86 1114.95 0.000733 2.43 382.48 82.69 0.20

FRS3 9608 931.00 1107.27 1114.86 1114.95 0.000733 2.43 382.48 82.69 0.20

FRS3 9450 931.00 1107.12 1114.75 1114.84 0.000699 2.39 389.67 83.60 0.20

FRS3 9450 931.00 1107.12 1114.75 1114.84 0.000699 2.39 389.67 83.60 0.20

FRS3 9299 931.00 1106.99 1114.67 1114.74 0.000526 2.12 439.04 91.25 0.17

FRS3 9299 931.00 1106.99 1114.67 1114.74 0.000526 2.12 439.04 91.25 0.17

FRS3 9273 931.00 1106.97 1113.29 1111.67 1114.60 0.001576 9.16 101.69 16.16 0.64

FRS3 9273 931.00 1106.97 1113.29 1111.67 1114.60 0.001578 9.16 101.69 16.16 0.64

FRS3 9272 Culvert

FRS3 9218 931.00 1103.23 1109.47 1110.81 0.001637 9.28 100.33 16.16 0.66

FRS3 9218 931.00 1103.23 1109.47 1110.81 0.001637 9.28 100.33 16.16 0.66

FRS3 9194 931.00 1103.23 1110.33 1110.43 0.000066 2.54 367.06 51.78 0.17

FRS3 9194 931.00 1103.23 1110.33 1110.43 0.000066 2.54 367.06 51.78 0.17

FRS3 9193 931.00 1103.23 1110.31 1110.43 0.000511 2.82 329.86 52.57 0.20

FRS3 9193 931.00 1103.23 1110.31 1110.43 0.000511 2.62 329.86 52.57 0.20

FRS3 9183 931.00 1103.17 1110.31 1110.42 0.000863 2.56 364.06 84.29 0.22

FRS3 9183 931.00 1103.17 1110.31 1110.42 0.000863 2.56 364.06 84.29 0.22

FRS3 9000 931.00 1102.96 1110.14 1110.25 0.000957 2.68 347.14 79.23 0.23

FRS3 9000 931.00 1102.96 1110.14 1110.25 0.000957 2.68 347.14 79.23 0.23

FRS3 8863 931.00 1102.84 1110.00 1110.11 0.000976 2.74 339.58 75.90 0.23

FRS3 8863 931.00 1102.84 1110.00 1110.11 0.000976 2.74 339.58 75.90 0.23

FRS3 8809 931.00 1102.79 1107.65 1107.65 1109.82 0.003378 11.83 78.72 18.13 1.00
FRS3 8809 931.00 1102.79 1107.65 1107.65 1109.82 0.003378 11.83 78.72 18.13 1.00

FRS3 8765 931.00 1098.79 1105.15 1106.35 0.001442 8.78 106.07 18.18 0.64

FRS3 8765 931.00 1098.79 1105.15 1106.35 0.001442 8.78 106.07 18.16 0.64

FRS3 6779 931.00 1096.79 1105.31 1106.27 0.001072 7.90 117.86 16.19 0.55

FRS3 8779 931.00 1096.79 1105.31 1106.27 0.001072 7.90 117.66 16.19 0.55

FRS3 8749 931.00 1096.76 1105.86 1106.02 0.000116 3.23 268.21 40.66 0.21

FRS3 8749 931.00 1096.76 1105.86 1106.02 0.000116 3.23 268.21 40.66 0.21

FRS3 8746 931.00 1098.76 1105.62 1106.02 0.000664 3.56 261.27 41.37 0.25

FRS3 8748 931.00 1096.76 1105.82 1106.02 0.000664 3.56 261.27 41.37 0.25

FRS3 8733 931.00 1096.75 1105.67 1105.96 0.000970 2.69 345.99 79.40 0.23

FRS3 8733 931.00 1098.75 1105.67 1105.98 0.000970 2.69 345.99 79.40 0.23

FRS3 8600 931.00 1096.61 1105.76 1105.85 0.000654 2.49 373.94 68.09 0.21

FRS3 8600 931.00 1098.61 1105.76 1105.85 0.000654 2.49 373.94 88.09 0.21

FRS3 8437 931.00 1098.45 1105.59 1105.71 0.000957 2.68 347.63 79.53 0.23

FRS3 8437 931.00 1098.45 1105.59 1105.71 0.000957 2.68 347.63 79.53 0.23

FRS3 8400 931.00 1096.41 1103.27 1103.27 1105.44 0.003362 11.83 76.69 18.13 1.00

FRS3 8400 931.00 1098.41 1103.27 1103.27 1105.44 0.003382 11.83 76.69 18.13 1.00

FRS3 8376 931.00 1094.41 1100.66 1102.02 0.001387 8.66 107.55 18.18 0.63

FRS3 8376 931.00 1094.41 1100.66 1102.02 0.001367 8.66 107.55 18.16 0.63

FRS3 6370 931.00 1094.41 1101.00 1101.95 0.001039 7.81 119.22 18.19 0.54

FRS3 6370 931.00 1094.41 1101.00 1101.95 0.001039 7.81 119.22 18.19 0.54

FRS3 8340 931.00 1094.38 1101.54 1101.70 0.000113 3.20 290.69 40.66 0.21



•

•

•

HEC-RAS Plan· Subcritical River· Channel Reach· FRS3 (Continued)

Reach River Sta Olotal Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area lop Width Froude # Chi

(cfs) (ft) (ft) (It) (It) (ttllt) (ttls) (sq It) (It)

FRS3 8340 931.00 1094.38 1101.54 1101.70 0.000113 3.20 290.69 40.68 0.21

FRS3 8339 931.00 1094.38 1101.50 1101.70 0.000839 3.53 263.85 41.37 0.25

FRS3 8339 931.00 1094.38 1101.50 1101.70 0.000839 3.53 263.85 41.37 0.25

FRS3 8325 931.00 1094.37 1101.55 1101.66 0.000940 2.67 349.26 79.39 0.22

FRS3 8325 931.00 1094.37 1101.55 1101.66 0.000940 2.67 349.26 79.39 0.22

FRS3 8150 931.00 1094.19 1101.39 1101.50 0.000931 2.66 350.52 79.55 0.22

FRS3 8150 931.00 1094.19 1101.39 1101.50 0.000931 2.66 350.52 79.55 0.22

FRS3 8004 931.00 1094.05 1101.26 1101.37 0.000841 2.56 363.22 80.52 0.21

FRS3 8004 931.00 1094.05 1101.26 1101.37 0.000841 2.56 363.22 80.52 0.21

FRS3 7970 931.00 1094.03 1098.79 1098.73 1101.09 0.003510 12.19 76.37 16.12 0.99

FRS3 7970 931.00 1094.03 1098.79 1098.73 1101.09 0.003510 12.19 76.37 16.12 0.99

FRS3 7960 931.00 1093.14 1099.47 1097.84 1100.77 0.001577 9.15 101.70 16.16 0.64

FRS3 7960 931.00 1093.14 1099.47 1097.84 1100.77 0.001577 9.15 101.70 16.16 0.64

FRS3 7958.2 Culvert

FRS3 7907.3 931.00 1091.88 1098.01 1099.40 0.001721 9.45 98.52 16.15 0.67

FRS3 7907.3 931.00 1091.88 1098.01 1099.40 0.001721 9.45 98.52 16.15 0.67

FRS3 7886 931.00 1091.76 1098.91 1099.00 0.000065 2.52 369.35 51.78 0.17

FRS3 7886 931.00 1091.76 1098.91 1099.00 0.000065 2.52 369.35 51.78 0.17

FRS3 7885 931.00 1091.76 1098.88 1099.00 0.000500 2.80 332.22 52.57 0.20

FRS3 7885 931.00 1091.76 1098.88 1099.00 0.000500 2.80 332.22 52.57 0.20

FRS3 7876 931.00 1091.76 1098.89 1098.99 0.000836 2.48 375.81 87.71 0.21

FRS3 7876 931.00 1091.76 1098.89 1098.99 0.000836 2.48 375.81 87.71 0.21

FRS3 7700 931.00 1091.58 1098.72 1098.83 0.000964 2.69 346.04 79.10 0.23

FRS3 7700 931.00 1091.58 1098.72 1098.83 0.000964 2.69 346.04 79.10 0.23

FRS3 7425 931.00 1091.30 1098.45 1098.57 0.000951 2.68 347.99 79.42 0.23

FRS3 7425 931.00 1091.30 1098.45 1098.57 0.000951 2.68 347.99 79.42 0.23

FRS3 7376 931.00 1091.25 1096.11 1096.11 1098.28 0.003379 11.83 78.72 18.13 1.00

FRS3 7376 931.00 1091.25 1096.11 1096.11 1098.28 0.003379 11.83 78.72 18.13 1.00

FRS3 7358 931.00 1088.25 1094.62 1095.81 0.001437 8.77 106.20 18.18 0.64

FRS3 7358 931.00 1088.25 1094.62 1095.81 0.001437 8.77 106.20 18.18 0.64

FRS3 7352 931.00 1088.25 1094.77 1095.74 0.001070 7.89 117.99 18.19 0.55
FRS3 7352 931.00 1088.25 1094.77 1095.74 0.001070 7.89 117.99 18.19 0.55

FRS3 7322 931.00 1088.22 1095.33 1095.49 0.000116 3.23 288.42 40.68 0.21

FRS3 7322 931.00 1088.22 1095.33 1095.49 0.000116 3.23 288.42 40.68 0.21

FRS3 7321 931.00 1088.22 1095.29 1095.48 0.000862 3.56 261.48 41.37 0.25

FRS3 7321 931.00 1088.22 1095.29 1095.48 0.000862 3.56 261.48 41.37 0.25

FRS3 7306 931.00 1088.21 1095.33 1095.45 0.000961 2.69 346.27 78.93 0.23

FRS3 7306 931.00 1088.21 1095.33 1095.45 0.000961 2.69 346.27 78.93 0.23

FRS3 7150 931.00 1088.05 1095.19 1095.30 0.000935 2.64 353.12 81.41 0.22
FRS3 7150 931.00 1088.05 1095.19 1095.30 0.000935 2.64 353.12 81.41 0.22

FRS3 7030 931.00 1087.93 1095.08 1095.18 0.000924 2.62 355.63 82.20 0.22
FRS3 7030 931.00 1087.93 1095.08 1095.18 0.000924 2.62 355.63 82.20 0.22

FRS3 7000 931.00 1087.90 1092.76 1092.76 1094.93 0.003382 t 1.83 78.69 18.13 1.00

FRS3 7000 931.00 1087.90 1092.76 1092.76 1094.93 0.003382 11.83 78.69 18.13 1.00

FRS3 6982 931.00 1084.90 1091.32 1092.49 0.001405 8.70 107.05 18.18 0.63

FRS3 6982 931.00 1084.90 1091.32 1092.49 0.001405 8.70 107.05 18.18 0.63

FRS3 6976 931.00 1084.90 1091.46 1092.42 0.001050 7.84 118.77 18.19 0.54

FRS3 6976 931.00 1084.90 1091.46 1092.42 0.001050 7.84 118.77 18.19 0.54

FRS3 6946 931.00 1084.87 1092.01 1092.17 0.000114 3.21 289.85 40.68 0.21



•

HEC RAS Plan'Suberitical River' Channel Reach' FRS3 (Continued)

Reach River Sta a Total Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi
(cfs) (ft) (ft) (ft) (ft) (tvft) (tvs) (sq ft) (ft)

FRS3 6946 931.00 1084.87 1092.01 1092.17 0.000114 3.21 289.85 40.68 0.21

FRS3 6945 931.00 1084.87 1091.97 1092.17 0.000847 3.54 262.98 41.37 0.25
FRS3 6945 931.00 1084.87 1091.97 1092.17 0.000847 3.54 262.98 41.37 0.25

FRS3 6930 931.00 1084.86 1092.02 1092.13 0.000944 2.66 349.40 79.74 0.22
FRS3 6930 931.00 1084.86 1092.02 1092.13 0.000944 2.66 349.40 79.74 0.22

FRS3 6800 931.00 1084.73 1091.91 1092.01 0.000874 2.54 366.29 84.97 0.22
FRS3 6800 931.00 1084.73 1091.91 1092.01 0.000874 2.54 366.29 84.97 0.22

FRS3 6700 931.00 1084.63 1091.84 1091.93 0.000685 2.33 399.08 87.61 0.19
FRS3 6700 931.00 1084.63 1091.84 1091.93 0.000685 2.33 399.08 87.61 0.19

FRS3 6673 931.00 1084.60 1089.30 t089.30 1091.66 0.003628 12.33 75.49 16.12 1.00
FRS3 6673 931.00 1084.60 1089.30 1089.30 1091.66 0.003628 12.33 75.49 16.12 1.00

FRS3 6663 931.00 1083.60 1089.93 1088.30 1091.23 0.001572 9.15 101.80 16.18 0.64
FRS3 6663 931.00 1083.60 1089.93 1088.30 1091.23 0.001572 9.15 101.80 16.18 0.64

FRS3 6661.6 Culvert

FRS3 6570 931.00 1083.15 1087.28 1087.28 1089.31 0.003125 11.42 81.49 20.28 1.00
FRS3 6570 931.00 1083.15 1087.28 1087.28 1089.31 0.003125 11.42 81.49 20.28 1.00

FRS3 6550 931.00 1083.13 1086.04 1086.95 0.001783 7.66 121.48 47.62 0.85
FRS3 6550 931.00 1083.13 1086.04 1086.95 0.001783 7.66 121.48 47.62 0.85

FRS3 6200 931.00 1082.12 1085.03 1085.03 1086.18 0.002586 8.60 108.28 47.51 1.00
FRS3 6200 931.00 1082.12 1085.03 1085.03 1086.18 0.002586 8.60 108.28 47.51 1.00

FRS3 5920 931.00 1080.77 1083.66 1083.66 1084.81 0.002615 8.60 108.20 47.71 1.01
FRS3 5920 931.00 1080.77 1083.66 1083.66 1084.81 0.002615 8.60 108.20 47.71 1.01

FRS3 5902 931.00 1076.00 1078.92 1078.78 1079.95 0.002157 8.14 114.44 47.40 0.92
FRS3 5902 931.00 1076.00 1078.92 1078.78 1079.95 0.002157 8.14 114.44 47.40 0.92

FRS3 5600 931.00 1075.31 1078.32 1078.12 1079.31 0.002005 7.96 117.01 47.46 0.89
FRS3 5600 931.00 1075.31 1078.32 1078.12 1079.31 0.002005 7.96 117.01 47.46 0.89

FRS3 5400 931.00 1074.96 1078.24 1077.64 1078.89 0.001232 6.50 143.24 54.81 0.71
FRS3 5400 931.00 1074.96 1078.24 1077.64 1078.89 0.001232 6.50 143.24 54.81 0.71

FRS3 5342.1 Culvert

FRS3 5220 931.00 1073.37 1076.46 1077.14 0.001373 6.65 140.Q7 54.98 0.73
FRS3 5220 931.00 1073.37 1076.46 1077.14 0.001373 6.65 140.07 54.98 0.73

FRS3 5193 931.00 1073.47 1076.01 1076.01 1077.06 0.002736 8.22 113.26 54.83 1.01
FRS3 5193 931.00 1073.47 1076.01 1076.01 1077.06 0.002736 8.22 113.26 54.83 1.01

FRS3 5181 931.00 1070.26 1072.87 1072.65 1073.75 0.001976 7.54 123.49 53.13 0.87
FRS3 5181 931.00 1070.26 1072.87 1072.65 1073.75 0.001976 7.54 123.49 53.13 0.87

FRS3 5100 931.00 1069.87 1072.96 1073.54 0.001159 6.12 152.10 61.07 0.68
FRS3 5100 931.00 1069.87 1072.96 1073.54 0.001159 6.12 152.10 61.07 0.68

FRS3 4800 1073.00 1069.10 1071.88 1071.88 1072.97 0.002639 8.39 127.84 59.35 1.01
FRS3 4600 1073.00 1069.10 1071.88 1071.88 1072.97 0.002639 8.39 127.84 59.35 1.01

FRS3 4748 1073.00 1069.09 1071.81 1071.71 1072.75 0.002279 7.80 137.64 64.09 0.94
FRS3 4748 1073.00 1069.09 1071.81 1071.71 1072.75 0.002279 7.80 137.64 64.09 0.94

FRS3 4740 1073.00 1067.33 1072.31 1069.75 1072.52 0.000210 3.68 291.29 68.44 0.31
FRS3 4740 1073.00 1067.33 1072.31 1069.75 1072.52 0.000210 3.68 291.29 68.44 0.31

FRS3 4729.5 Culvert

FRS3 4650 1073.00 1066.87 1072.06 1072.23 0.000165 3.29 325.77 75.71 0.28
FRS3 4650 1073.00 1066.87 1072.06 1072.23 0.000165 3.29 325.77 75.71 0.28

FRS3 4600 1073.00 1066.72 1070.57 1070.57 1072.07 0.002382 9.86 110.73 41.16 0.99

FRS3 4600 1073.00 1066.72 1070.57 1070.57 1072.07 0.002382 9.86 110.73 41.16 0.99



•

HEC-RAS Plan· Subcritical River· Channel Reach· FRS3 (Continued)

Reach RiverSta QTotal MinCh EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi
(cIs) (ft) (ft) (ft) (ft) (ftIft) (ftIs) (sqft) (ft)

FRS3 4350 1073.00 1065.64 1068.45 1068.45 1069.75 0.002565 9.14 117.42 45.73 1.01
FRS3 4350 1073.00 1065.64 1068.45 1068.45 1069.75 0.002565 9.14 117.42 45.73 1.01

FRS3 4278 1073.00 1065.04 1068.42 1067.67 1068.95 0.000965 5.80 185.05 69.73 0.63
FRS3 4278 1073.00 1065.04 1068.42 1067.67 1068.95 0.000965 5.80 185.05 69.73 0.63

FRS3 4271 Culvert

FRS3 4200 1073.00 1064.55 1067.15 1068.02 0.001910 7.48 143.37 58.74 0.84
FRS3 4200 1073.00 1064.55 1067.15 1068.02 0.001910 7.48 143.37 58.74 0.84

FRS3 4183 1073.00 1064.14 1066.88 1066.88 1067.96 0.002871 8.35 128.56 60.54 1.01
FRS3 4183 1073.00 1064.14 1066.88 1066.88 1067.96 0.002871 8.35 128.56 60.54 1.01

FRS3 4168 1073.00 1060.61 1063.88 1064.30 0.000678 5.20 206.24 70.46 0.54
FRS3 4168 1073.00 1060.61 1063.88 1064.30 0.000678 5.20 206.24 70.46 0.54

FRS3 4100 1073.00 1060.04 1063.85 1064.25 0.000600 5.09 210.71 67.74 0.51
FRS3 4100 1073.00 1060.04 1063.85 1064.25 0.000600 5.09 210.71 67.74 0.51

FRS3 3800 1073.00 1059.76 1062.62 1062.62 1063.84 0.002589 8.86 121.06 50.38 1.01
FRS3 3800 1073.00 1059.76 1062.62 1062.62 1063.84 0.002589 8.86 121.06 50.38 1.01

FRS3 3500 1073.00 1056.41 1059.51 1059.51 1060.77 0.002527 8.99 119.31 47.83 1.00

FRS3 3500 1073.00 1056.41 1059.51 1059.51 1060.77 0.002527 8.99 119.31 47.83 1.00

FRS3 3200 1073.00 1054.86 1057.99 1057.99 1059.25 0.002540 9.00 119.22 47.96 1.01

FRS3 3200 1073.00 1054.86 1057.99 1057.99 1059.25 0.002540 9.00 119.22 47.96 1.01

FRS3 2903 1073.00 1054.01 1056.89 1056.89 1058.12 0.002545 8.91 120.46 49.48 1.01
FRS3 2903 1073.00 1054.01 1056.89 1056.89 1058.12 0.002545 8.91 120.46 49.48 1.01

FRS3 2885 1073.00 1049.49 1052.44 1052.44 1053.70 0.002546 9.00 119.22 47.91 1.01
FRS3 2885 1073.00 1049.49 1052.44 1052.44 1053.70 0.002546 9.00 119.22 47.91 1.01

FRS3 2800 1073.00 1048.25 1051.87 1052.74 0.001462 7.49 143.30 49.94 0.78

FRS3 2800 1073.00 1048.25 1051.87 1052.74 0.001462 7.49 143.30 49.94 0.78

FRS3 2500 1073.00 1047.85 1051.49 1052.31 0.001314 7.25 148.04 50.Q7 0.74
FRS3 2500 1073.00 1047.85 1051.49 1052.31 0.001314 7.25 148.04 50.07 0.74

FRS3 2200 1073.00 1047.61 1051.17 1051.92 0.001191 6.96 154.24 51.64 0.71

FRS3 2200 1073.00 1047.61 1051.17 1051.92 0.001191 6.96 154.24 51.64 0.71

FRS3 1900 1073.00 1047.22 1050.14 1050.14 1051.36 0.002556 8.89 120.75 49.96 1.01
FRS3 1900 1073.00 1047.22 1050.14 1050.14 1051.36 0.002556 8.89 120.75 49.96 1.01

FRS3 1568 1073.00 1046.68 1048.93 1048.93 1049.89 0.002729 7.87 136.33 71.96 1.01
FRS3 1568 1073.00 1046.68 1048.93 1048.93 1049.89 0.002729 7.87 136.33 71.96 1.01

FRS3 1552 1073.00 1043.68 1048.58 1048.73 0.000149 3.07 349.60 84.01 0.27
FRS3 1552 1073.00 1043.68 1048.58 1048.73 0.000149 3.07 349.60 84.01 0.27

FRS3 1500 1073.00 1043.36 1048.61 1048.70 0.000100 2.51 427.31 103.86 0.22
FRS3 1500 1073.00 1043.36 1048.61 1048.70 0.000100 2.51 427.31 103.86 0.22

FRS3 1300 1073.00 1042.30 1048.61 1048.68 0.000066 2.17 496.95 119.24 0.18
FRS3 1300 1073.00 1042.30 1048.61 1048.68 0.000066 2.17 496.95 119.24 0.18

FRS3 1000 1073.00 1040.47 1048.60 1043.66 1048.66 0.000041 2.03 615.38 150.00 0.15
FRS3 1000 1073.00 1040.47 1048.60 1043.66 1048.66 0.000041 2.03 615.38 150.00 0.15



•

•

IREMNANT CHANNEL I

HEC RAS Plan' REMNANT CHAN River' JACKRABBIT TRAIL Reach' REMNANT CHANNEL

Reach RiverSla a Tolal Min Ch EI W.S. Elev CrilW.S. E.G. Elev E.G. Slope Vel Chnl Row Area Top Width Froude # Chi

(cfs) (II) (II) (tl) (II) (fUll) (tUs) (sq II) (II)

REMNANT CHANNEL 4700 25.00 1185.82 1188.39 1188.39 0.000001 0.09 370.69 273.06 0.01

REMNANT CHANNEL 4700 25.00 1185.82 1188.47 1188.48 0.000004 0.15 191.tO 95.72 0.02

REMNANT CHANNEL 4589 25.00 1185.60 1188.39 1186.83 1188.39 0.000036 0.42 112.84 112.02 0.05

REMNANT CHANNEL 4589 25.00 1185.60 1188.46 1186.83 1188.47 0.000151 0.88 46.73 47.00 0.10

REMNANT CHANNEL 4570.50 Culvert

REMNANT CHANNEL 4545 25.00 1185.50 1188.38 1186.52 1188.38 0.000025 0.37 118.64 104.70 0.04

REMNANT CHANNEL 4545 25.00 1185.50 1188.46 1186.52 1188.46 0.000062 0.60 59.34 45.49 0.07

REMNANT CHANNEL 4532 25.00 1186.34 1188.38 1188.38 0.000035 0.38 109.88 102.25 0.05

REMNANT CHANNEL 4532 25.00 1186.34 1188.45 1188.46 0.000099 0.66 51.89 43.44 0.09

REMNANT CHANNEL 4514 25.00 1186.64 1188.38 1187.40 1188.38 0.000053 0.44 99.50 102.55 0.06

REMNANT CHANNEL 4514 25.00 1186.64 1188.45 1187.40 1188.46 0.000196 0.86 44.30 44.30 0.12

REMNANT CHANNEL 4496.5 Culvert

REMNANT CHANNEL 4483 25.00 1186.23 1188.34 1186.97 1188.34 0.000054 0.51 94.60 102.63 0.06

REMNANT CHANNEL 4483 25.00 1186.23 1188.43 1186.97 1188.44 0.000138 0.84 46.71 44.11 0.10

REMNANT CHANNEL 4351 96.00 1165.46 1166.27 1166.69 1186.30 0.000433 1.59 106.23 121. 17 0.16

REMNANT CHANNEL 4351 96.00 1185.46 1188.31 1186.69 1188.36 0.000758 2.03 60.96 46.12 0.23

REMNANT CHANNEL 3982 237.00 1164.73 1166.91 1166.91 1167.40 0.011262 6.37 50.85 52.05 0.66

REMNANT CHANNEL 3982 237.00 1184.73 1167.40 1166.90 1167.60 0.003673 4.32 76.14 52.05 0.52

REMNANT CHANNEL 3519 237.00 1182.64 1166.76 1165.21 1166.61 0.000337 1.92 169.66 113.15 0.16

REMNANT CHANNEL 3519 237.00 1182.64 1187.18 1185.21 1187.23 0.000265 1.89 142.64 40.73 0.16

REMNANT CHANNEL 3510.50 Culvert

REMNANT CHANNEL 3500 237.00 1181.73 1185.07 1185.07 1186.70 0.011186 10.25 23.12 41.56 0.99

REMNANT CHANNEL 3500 237.00 1181.73 1165.07 1185.07 1186.70 0.011186 10.25 23.12 35.58 0.99

REMNANT CHANNEL 3313 237.00 1180.75 1183.37 1183.73 0.004551 4.93 53.28 32.12 0.59

REMNANT CHANNEL 3313 237.00 1180.75 1183.45 1183.76 0.003965 4.73 55.86 32.12 0.55

REMNANT CHANNEL 2913 482.00 1178.29 1181.83 1181.26 1182.15 0.003646 5.19 126.06 73.95 0.55

REMNANT CHANNEL 2913 482.00 1178.29 1161.66 1161.22 1162.22 0.003640 5.36 114.95 55.89 0.56

REMNANT CHANNEL 2415 482.00 1175.59 1176.42 1178.42 1179.26 0.010141 7.83 74.71 47.10 0.89

REMNANT CHANNEL 2415 482.00 1175.59 1178.43 1178.43 1179.26 0.009947 7.78 75.26 47.11 0.88

REMNANT CHANNEL 2112 250.00 1172.54 1174.55 1173.91 1174.76 0.003564 3.96 68.53 42.21 0.51

REMNANT CHANNEL 2112 250.00 1172.54 1174.55 1173.91 1174.76 0.003571 3.96 68.46 42.20 0.51

REMNANT CHANNEL 2081 250.00 1172.34 1174.52 1173.65 1174.65 0.001922 3.01 90.94 61.33 0.36

REMNANT CHANNEL 2061 250.00 1172.34 1174.52 1173.65 1174.65 0.001953 3.04 89.88 51.26 0.36

REMNANT CHANNEL 2043 Culvert

REMNANT CHANNEL 2010 250.00 1171.79 1173.68 1173.24 1174.07 0.003407 3.69 75.26 52.46 0.49

REMNANT CHANNEL 2010 250.00 1171.79 1173.87 1173.24 1174.07 0.003476 3.72 73.78 45.36 0.50

REMNANT CHANNEL 1960 250.00 1171.84 1173.57 1173.84 0.004971 4.36 62.97 42.50 0.59

REMNANT CHANNEL 1960 250.00 1171.64 1173.57 1173.64 0.004971 4.36 62.97 42.50 0.59

REMNANT CHANNEL 1751 250.00 1170.64 1172.76 1173.00 0.003199 3.95 70.39 41.19 0.49

REMNANT CHANNEL 1751 250.00 1170.64 1172.78 1173.00 0.003197 3.95 70.40 41.19 0.49

REMNANT CHANNEL 1456 250.00 1169.47 1172.02 1172.21 0.002207 3.64 74.98 38.38 0.42

REMNANT CHANNEL 1456 250.00 1169.47 1172.02 1172.21 0.002204 3.64 75.01 38.39 0.42

REMNANT CHANNEL 1426 339.00 1169.36 1171.65 1171.09 1172.11 0.003217 4.15 86.93 51.34 0.49

REMNANT CHANNEL 1426 339.00 1169.38 1171.65 1171.09 1172.11 0.003245 4.17 85.86 44.74 0.50

REMNANT CHANNEL 1391.38 Cuivert

REMNANT CHANNEL 1354 339.00 1169.11 1171.30 1170.76 1171.67 0.004951 5.02 72.72 39.91 0.61

REMNANT CHANNEL 1354 339.00 1169.1 I 1171.30 1170.76 1171.67 0.004954 5.02 72.71 39.90 0.61

REMNANT CHANNEL 1304 339.00 1166.68 1171.06 1171.43 0.004490 4.68 75.77 41.60 0.56

REMNANT CHANNEL 1304 339.00 1168.68 1171.08 1171.43 0.004493 4.88 75.76 41.80 0.59



•

HEC RAS Plan' REMNANT CHAN River' JACKRABBIT TRAIL Reach' REMNANT CHANNEL (Continued)

Reach RiverSta a Tolal Min Ch EI W.S. Elev CriIW.S. E.G. Elev E.G. Slope Vel Chnl Row Area Top Width Froude # Chi

(cts) (ft) (ft) (ft) (ft) (ft/ft) (IVs) (sq ftl (ft)

REMNANT CHANNEL 1216 339.00 1167.94 1170.00 1170.00 1170.75 0.013626 7.01 50.57 35.75 0.97

REMNANT CHANNEL 1216 339.00 1167.94 1170.00 1170.00 1170.75 0.013612 7.01 50.56 35.42 0.97

REMNANT CHANNEL 1069 339.00 1167.00 1168.98 1169.36 0.005500 5.12 75.25 45.87 0.64
REMNANT CHANNEL 1069 339.00 1167.00 1168.98 1169.36 0.005496 5.12 75.27 45.87 0.64

REMNANT CHANNEL 1034 339.00 1166.50 1168.28 1168.28 1169.18 0.002448 7.61 44.56 25.00 1.00

REMNANT CHANNEL 1034 339.00 1166.50 1168.28 1168.28 1169.18 0.002448 7.61 44.56 25.00 1.00

REMNANT CHANNEL 1030 339.00 1164.48 1166.26 1166.26 1167.16 0.002459 7.62 44.50 25.00 1.01

REMNANT CHANNEL 1030 339.00 1164.48 1166.26 1166.26 1167.16 0.002459 7.62 44.50 25.00 1.01

REMNANT CHANNEL 1025 339.00 1162.45 1165.61 1165.90 0.000409 4.29 79.11 25.00 0.42

REMNANT CHANNEL 1025 339.00 1162.45 1165.61 1165.90 0.000409 4.29 79.11 25.00 0.42

REMNANT CHANNEL 1020 339.00 1160.20 1165.75 1165.84 0.000551 2.44 138.66 25.00 0.18

REMNANT CHANNEL 1020 339.00 1160.20 1165.75 1165.84 0.000551 2.44 138.66 25.00 0.18

REMNANT CHANNEL 1000 339.00 1160.00 1165.74 1161.78 1165.83 0.000499 2.36 143.50 25.00 0.17

REMNANT CHANNEL 1000 339.00 1160.00 1165.74 1161.78 1165.83 0.000499 2.36 143.50 25.00 0.17



•

•

IEXISTING CONDITIONS MODELl

HEC-RAS Plan'Subcritical River' Jack Rabbit Trai Reach' Exist Conditions

Reach RiverSta o Totat Min Ch EI W.S. Elev CrilW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi

(cfs) (ft) (ft) (ft) (ft) (ftIft) (ftIs) (sqft) (ft)

Exist Conditions 22197 40.00 1185.82 1188.36 1188.36 0.000004 0.15 362.93 271.29 0.02

Exisl Conditions 22197 40.00 1185.95 1188.79 1188.79 0.000037 0046 103.86 50.00 0.05

Exist Conditions 22085 40.00 1185.60 1188.35 1187.12 1188.36 0.000116 0.75 108.26 112.02 0.09
Exist Conditions 22085 40.00 1185.60 1188.77 1187.12 1188.78 0.000178 1.04 67.10 54.00 0.11

Exist Conditions 22067 Culvert

Exist Conditions 22041 40.00 1185.50 1188.35 1186.74 1188.36 0.000073 0.63 115.79 104.59 0.07

Exist Conditions 22041 40.00 1185.50 1188.73 1186.74 1188.74 0.000098 0.81 71.70 44.70 0.09

Exisl Conditions 22028 40.00 1186.34 1188.35 1188.35 0.000100 0.64 107.54 102.15 0.08
Exist Conditions 22028 40.00 1186.34 1188.73 1188.74 0.000145 0.88 63.50 42.60 0.11

Exist Conditions 22010 40.00 1186.64 1188.35 1187.66 1188.35 0.000159 0.75 96.97 102044 0.10

Exist Conditions 22010 40.00 1186.64 1188.72 1187.66 1188.73 0.000258 1.09 57.00 44.50 0.14

Exisl Conditions 21993 Culvert

Exist Conditions 21979 40.00 1186.23 1188.35 1187.22 1188.35 0.000143 0.83 96049 102.66 0.10
Exist Conditions 21979 40.00 1186.23 1188.69 1187.22 1188.70 0.000209 1.11 57.90 43.10 0.13

Exist Conditions 21847 128.00 1185046 1188.21 1188.27 0.000894 2.24 99.74 120041 0.26

Exist Conditions 21847 128.00 1185046 1188.57 1188.63 0.000665 2.13 84.59 56.80 0.23

Exist Conditions 21478 275.00 1184.73 1187.31 1187.08 1187048 0.003801 4.29 124046 157042 0.53

Exisl Conditions 21478 275.00 1184.73 1187.68 1187.12 1187.94 0.003697 4.73 82.53 52.70 0.54

Exist Conditions 21016 310.00 1182.64 1186.87 1185.21 1186.95 0.000546 2048 181.79 114.70 0.22

Exist Conditions 21016 310.00 1182.64 1187041 1185.21 1187049 0.000407 2.34 153.85 41.81 0.20

Exist Conditions 21007 Cuivert

Exist Conditions 20997 310.00 1181.73 1185.21 1185.21 1185045 0.002212 4.08 87041 42.78 0043

Exist Conditions 20997 310.00 1181.73 1185.21 1185.21 1185.45 0.002247 4.11 84.59 37.11 0.43

Exist Conditions 20809 310.00 1180.75 1183.53 1183.13 1184.06 0.006141 6.00 58041 33.17 0.69

Exisl Conditions 20809 310.00 1180.75 1183.53 1183.13 1184.06 0.006139 6.00 58042 33.17 0.69

Exist Conditions 20709: 310.00 1180.14 1182.92 1182.55 1183043 0.006256 5.94 59.67 36.16 0.69

Exisl Conditions 20709: 310.00 1180.14 1182.92 1182.55 1183043 0.006254 5.94 59.67 36.16 0.69

Exist Conditions 20609: 310.00 1179.52 1182.33 1181.98 1182.80 0.006097 5.77 62.74 40.16 0.68

Exist Conditions 20609: 310.00 1179.52 1182.33 1181.98 1182.81 0.006041 5.75 62.95 40.16 0.68

Exist Conditions 20509: 310.00 1178.90 1181.88 1181.38 1182.25 0.004584 5.13 73.85 47.81 0.59
Exist Conditions 20509: 310.00 1178.90 1181.91 1181.38 1182.26 0.004380 5.05 75.12 47.81 0.58

Exist Conditions 20409 310.00 1178.29 1181.75 1180.73 1181.91 0.001801 3.58 120.62 82.18 0.38

Exist Conditions 20409 310.00 1178.29 1181.76 1180.73 1181.93 0.001850 3.64 111.54 57.68 0.39

Exisl Conditions 19912 558.00 1175.59 1178.61 1178.61 1179.54 0.010322 8.31 83.84 48.88 0.91

Exist Conditions 19912 558.00 1175.59 1178.63 1178.63 1179.55 0.010063 8.24 83.59 45044 0.90

Exist Conditions 19608 609.00 1172.54 1176.76 1174.87 1176.99 0.001374 4.13 177.97 58.65 0.36

Exist Conditions 19608 609.00 1172.54 1176.95 1174.89 1177.17 0.001230 4.03 172.64 43.53 0.34

Exist Conditions 19578 609.00 1172.34 1176.79 1174.45 1176.90 0.000677 2.98 309.12 175.75 0.25

Exist Conditions 19578 609.00 1172.34 1176.93 1174.53 1177. 12 0.001056 3.56 183.64 43.05 0.30

Exisl Conditions 19539 Culvert

Exist Conditions 19507 609.00 1171.79 1175.25 1174.12 1175.58 0.002793 4.92 142.85 115.95 0049

Exist Conditions 19507 609.00 1171.79 1175.27 1174.13 1175.68 0.003197 5.30 127.32 41.20 0.53

Exist Conditions 19457 609.00 1171.84 1174.96 1174.03 1175.39 0.003643 5.58 128.69 51.70 0.56

Exist Conditions 19457 609.00 1171.84 1175.13 1174.03 1175.51 0.002987 5.24 137.51 51.71 0.51

Exist Conditions 19247 609.00 1170.64 1174043 1173.06 1174.77 0.002302 4.99 147.38 51.28 0046

Exist Conditions 19247 609.00 1170.64 1174.74 1173.06 1175.02 0.001693 4.52 163.53 51.28 0040

Exist Conditions 18953 672.00 1169047 1173.62 1172.27 1174.04 0.002542 5.51 146.92 52.28 0049



•

•

•

HEC·RAS Plan· Subcritical River' Jack Rabbit Trai Reach· Exist Conditions (Continued)

Reach River Sta o Totat Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi

(cfs) (tt) (tt) (tt) (tt) (ttltt) (ttls) (sq tt) (tt)

Exist Conditions 18953 672.00 1169.47 1174.29 1172.27 1174.57 0.001397 4.53 181.93 52.28 0.37

Exist Conditions 18923 672.00 1169.38 1173.64 1171.91 1173.90 0.001507 4.24 176.80 121.58 0.37
Exist Conditions 18923 672.00 1169.38 1174.28 1171.86 1174.51 0.001044 3.89 187.34 46.84 0.32

Exist Conditions 18888 Culvert

Exist Conditions 18850 672.00 1169.11 1172.82 1171.63 1173.26 0.002954 5.58 147.14 158.80 0.52

Exist Conditions 18850 672.00 1169.11 1172.82 1171.63 1173.26 0.002925 5.55 136.53 43.11 0.52

Exisl Conditions 18800 672.00 1168.68 1172.72 1171.34 1173.09 0.002411 5.21 153.63 53.35 0.47

Exisl Conditions 18800 672.00 1168.68 1172.72 1171.34 1173.09 0.002410 5.21 153.64 53.35 0.47

Exisl Conditions 18713 672.00 1167.94 1172.56 1170.89 1172.89 0.001878 4.90 163.39 54.49 0.42

Exist Conditions 18713 672.00 1167.94 1172.56 1170.89 1172.89 0.001878 4.90 163.39 54.48 0.42

Exist Conditions 18563 795.00 1167.00 1171.77 1170.81 1172.46 0.003864 7.25 141.84 47.16 0.61
Exist Conditions 18563 795.00 1167.00 1171.77 1170.81 1172.46 0.003864 7.25 141.83 47.16 0.61

Exist Conditions 18214 795.00 1165.03 1169.56 1169.26 1170.59 0.007576 8.22 103.72 43.59 0.80
Exist Conditions 18214 795.00 1165.03 1169.56 1169.27 1170.59 0.007571 8.22 103.74 43.59 0.80

Exist Conditions 17914 795.00 1164.00 1168.01 1167.27 1168.64 0.005008 6.38 127.34 47.76 0.65

Exist Conditions 17914 795.00 1164.00 1168.01 1167.25 1168.64 0.005024 6.39 127.20 47.75 0.65

Exist Conditions 17408 985.00 1162.00 1165.37 1164.80 1165.99 0.005454 6.45 164.97 70.12 0.67

Exist Conditions 17408 985.00 1162.00 1165.38 1164.80 1166.00 0.005356 6.42 165.67 68.33 0.67

Exist Conditions 16918 985.00 1159.94 1163.02 1162.30 1163.51 0.004594 5.64 178.94 76.47 0.61

Exist Conditions 16918 985.00 1159.94 1163.48 1162.37 1163.91 0.003298 5.28 190.92 64.10 0.52

Exist Conditions 16832.8· 985.00 1159.62 1162.87 1161.75 1163.17 0.002531 4.36 231.30 99.32 0.46

Exist Conditions 16832.8· 985.00 1159.62 1163.48 1161.75 1163.67 0.001290 3.55 288.71 94.83 0.34

Exist Conditions 16747.6· 985.00 1159.29 1162.80 1161.25 1162.98 0.001367 3.40 297.19 111.44 0.34

Exist Conditions 16747.6· 985.00 1159.29 1163.45 1161.25 1163.57 0.000701 2.77 370.01 111.44 0.25

Exist Conditions 16662.5" 985.00 1158.97 1162.76 1160.78 1162.87 0.000763 2.70 374.92 128.09 0.26

Exist Conditions 16662.5· 985.00 1158.97 1163.44 1160.78 1163.51 0.000404 2.22 461.67 128.09 0.19

Exist Conditions 16577.3· 985.00 1158.65 1162.74 1160.34 1162.81 0.000443 2.18 464.27 144.18 0.20

Exist Conditions 16577.3· 985.00 1158.65 1163.43 1160.34 1163.48 0.000244 1.82 563.70 144.18 0.15

Exist Conditions 16492.1· 985.00 1158.32 1162.73 1159.91 1162.78 0.000268 1.79 564.40 160.08 0.16

Exist Conditions 16492.1· 985.00 1158.32 1163.42 1159.91 1163.46 0.000154 1.51 675.90 160.07 0.12

Exist Conditions 16407 985.00 1158.00 1162.72 1159.49 1162.75 0.000169 1.50 675.02 175.71 0.13

Exist Conditions 16407 985.00 1158.00 1163.42 1159.49 1163.45 0.000101 1.28 798.11 175.71 0.10

Exist Conditions 15976 985.00 1157.40 1162.61 1162.65 0.000374 2.09 759.32 353.97 0.19

Exist Conditions 15976 985.00 1157.40 1163.32 1163.37 0.000315 2.15 600.78 165.00 0.18

Exist Conditions 15933 985.00 1157.00 1162.27 1161.53 1162.54 0.003064 5.28 299.16 328.09 0.50

Exist Conditions 15933 985.00 1157.00 1163.24 1161.44 1163.34 0.000836 3.26 476.71 167.10 0.27

Exist Conditions 15886 Culvert

Exist Conditions 15855 784.00 1152.00 1157.75 1158.96 0.009131 8.83 88.75 25.25 0.83

Exist Conditions 15855 784.00 1152.00 1157.88 1159.00 0.008161 8.51 92.13 25.25 0.79

Exist Conditions 15750 794.00 1154.00 1157.18 1156.89 1157.79 0.007535 7.48 161.81 99.74 0.78

Exist Conditions 15750 794.00 1154.00 1157.20 1157.94 0.008436 7.95 132.34 60.99 0.83

Exist Conditions 15344 794.00 1150.94 1154.51 1154.51 1155.07 0.005937 6.39 184.59 206.58 0.69

Exist Conditions 15344 794.00 1150.94 1154.53 1154.53 1155.06 0.005772 6.32 187.44 206.58 0.68

Exist Conditions 15022 828.00 1146.39 1150.55 1150.68 0.001648 2.97 278.78 83.49 0.29

Exist Conditions 15022 828.00 1146.39 1150.55 1150.68 0.001648 2.97 278.78 83.49 0.29

Exisl Conditions 14622 828.00 1145.62 1149.88 1150.02 0.001655 2.98 278.24 83.40 0.29

Exist Conditions 14622 828.00 1145.62 1149.88 1150.02 0.001655 2.98 278.23 83.40 0.29



HEC RAS Plan· Suberitical River· Jack Rabbit Trai Reach· Exist Conditions (Continued)

Reach River Sta OTolal Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi

(cfs) (tt) (tt) (ft) (It) (ftIft) (tVs) (sc It) (It)

Exist Conditions 14322 828.00 1145.48 1148.92 1149.21 0.004984 4.33 191.26 74.97 0.48

Exist Conditions 14322 828.00 1145.48 1148.92 1149.21 0.004985 4.33 191.25 74.96 0.48

Exisl Conditions 14277 828.00 1144.86 1147.45 1147.45 1148.68 0.026049 8.90 93.01 38.22 1.01

Exist Conditions 14277 828.00 1144.86 1147.45 1147.45 1148.68 0.026041 8.90 93.02 38.21 1.01

Exist Condilions 14260 828.00 1141.44 1145.92 1146.29 0.003968 4.90 169.02 38.29 0.41

Exist Conditions 14260 828.00 1141.44 1145.92 1146.29 0.003969 4.90 169.02 38.29 0.41

Exisl Conditions 14247 828.00 1141.43 1145.88 1143.86 1146.24 0.003904 4.86 170.24 38.39 0.41

Exist Conditions 14247 828.00 1141.43 1145.88 1143.86 1146.24 0.003905 4.86 170.24 38.39 0.41

Exist Conditions 14223.6 Culvert

Exist Conditions 14197 828.00 1141.28 1145.47 1145.87 0.004493 5.05 163.97 42.32 0.45

Exist Conditions 14197 828.00 1141.28 1145.47 1145.87 0.004493 5.05 163.96 42.32 0.45

Exist Conditions 14122 851.00 1141.30 1145.42 1145.58 0.002053 3.23 263.80 82.48 0.32

Exist Conditions 14122 851.00 1141.30 1145.42 1145.58 0.002053 3.23 263.80 82.48 0.32

Exist Conditions 13925 851.00 1140.78 1145.05 1145.20 0.001735 3.05 278.92 83.45 0.29

Exist Conditions 13925 851.00 1140.78 1145.05 1145.20 0.001735 3.05 278.92 83.45 0.29

Exisl Conditions 13622 865.00 1140.28 1144.54 1144.68 0.001707 3.05 283.60 83.89 0.29

Exist Conditions 13622 865.00 1140.28 1144.54 1144.68 0.001707 3.05 283.60 83.89 0.29

Exisl Conditions 13318 865.00 1139.96 1143.70 1143.94 0.003661 3.91 221.00 79.95 0.41

Exist Conditions 13318 865.00 1139.96 1143.70 1143.94 0.003660 3.91 221.02 79.95 0.41

Exisl Conditions 13288 865.00 1139.67 1142.33 1142.33 1143.60 0.025753 9.05 95.56 37.94 LOt

Exist Conditions 13288 865.00 1139.67 1142.33 1142.33 1143.60 0.025805 9.06 95.50 37.94 1.01

Exist Conditions 13270 865.00 1136.01 1141.72 1141.98 0.002116 4.06 212.97 38.25 0.30

Exist Conditions 13270 865.00 1136.01 1141.72 1141.98 0.002116 4.06 212.97 38.25 0.30

Exist Conditions 13257 865.00 1135.87 1141.70 1138.47 1141.95 0.001966 3.96 218.30 38.16 0.29

Exist Conditions 13257 865.00 1135.87 1141.70 1138.47 1141.95 0.001966 3.96 218.30 38.16 0.29

Exist Conditions 13233.5 Culvert

Exist Conditions 13207 865.00 1135.99 1141.52 1141.80 0.002387 4.25 203.47 37.38 0.32

Exisl Conditions 13207 865.00 1135.99 1141.52 1141.80 0.002387 4.25 203.47 37.38 0.32

Exist Conditions 13122 966.00 1135.83 1141.54 1141.64 0.000782 2.47 397.95 106.67 0.21

Exisl Conditions 13122 966.00 1135.83 1141.54 1141.64 0.000782 2.47 397.95 106.67 0.21

Exist Conditions 12922 966.00 1135.21 1141.40 1141.48 0.000709 2.33 414.58 102.96 0.20

Exist Conditions 12922 966.00 1135.21 1141.40 1141.48 0.000709 2.33 414.59 102.97 0.20

Exist Conditions 12341 982.00 1135.00 1139.55 1138.91 1140.45 0.006923 7.60 129.23 41.17 0.76

Exist Conditions 12341 982.00 1135.00 1139.55 1138.91 1140.45 0.006913 7.60 129.29 41.17 0.76

Exist Conditions 11844 982.00 1131.20 1135.80 1135.31 1136.81 0.007702 8.06 121.86 38.41 0.80

Exist Conditions 11844 982.00 1131.20 1135.80 1135.30 1136.81 0.007708 8.06 121.83 38.41 0.80

Exist Conditions 11350 1000.00 1127.55 1132.44 1131.74 1133.39 0.006190 7.82 129.42 43.39 0.73

Exisl Conditions 11350 1000.00 1127.55 1132.45 1131.74 1133.40 0.006176 7.82 128.64 38.11 0.73

Exist Conditions 10818 1050.00 1123.70 1127.56 1127.56 1128.71 0.013064 8.62 121.77 60.94 1.00

Exist Conditions 10818 1050.00 1123.70 1127.55 1127.55 1128.71 0.013089 8.64 121.59 52.39 1.00

Exist Conditions 10316 1050.00 1119.48 1123.15 1122.59 1123.90 0.006693 6.95 151.10 54.55 0.74

Exist Conditions 10316 1050.00 1119.48 1123.31 1122.64 1124.07 0.006212 6.98 150.44 49.02 0.70

Exist Conditions 9824 1050.00 1115.00 1119.74 1119.12 1120.68 0.006366 7.81 140.67 68.45 0.74

Exist Conditions 9824 1050.00 1115.00 1119.77 1119.12 1120.84 0.006835 8.31 130.96 46.11 0.74

Exist Conditions 9324 1094.00 1111.00 1114.88 1114.88 1116.28 0.012370 9.47 115.47 41.03 1.00

Exisl Conditions 9324 1094.00 1111.00 1114.88 1114.88 1116.28 0.012375 9.48 115.45 41.03 1.00

Exist Conditions 8824 1094.00 1106.83 1110.99 1110.99 1111.64 0.006303 7.16 232.39 219.38 0.72

Exist Conditions 8824 1094.00 1106.83 1110.99 1110.99 1111.64 0.006221 7.12 232.12 198.51 0.72
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•

•
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HEC·RAS Plan· Suberitical River· Jack Rabbit Trai Reach· Exist Conditions (Continued)

Reach River Sta a Tolal Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl AowArea Top Width Froude # Chi

(cfs) (tt) (tt) (tt) (tt) (IVtt) (IVs) (sq tt) (It)

Exisl Conditions 8320 1190.00 1101.88 1106.29 1106.29 1107.27 0.009078 8.02 164.57 122.48 0.85

Exist Conditions 8320 1190.00 1101.88 1106.33 1106.33 1107.27 0.008612 7.88 169.08 122.48 0.83

Exist Conditions 8221.2" 1190.00 1100.99 1105.43 1105.43 1106.36 0.008100 7.91 180.63 131.35 0.82

Exist Conditions 8221.2" 1190.00 1100.99 1105.49 1105.49 1106.36 0.007499 7.70 187.61 131.34 0.79

Exist Conditions 8122.4" 1190.00 1100.10 1104.51 1104.51 1105.43 0.007817 8.00 190.65 140.58 0.81

Exist Conditions 8122.4" 1190.00 1100.10 1104.61 1104.61 1105.42 0.006810 7.62 203.76 140.57 0.76

Exist Conditions 8023.6" 1190.00 1099.20 1103.65 1103.65 1104.48 0.006846 7.83 216.70 172.14 0.77

Exist Conditions 8023.6" 1190.00 1099.20 1103.75 1103.75 1104.48 0.005915 7.42 232.84 172.14 0.71

Exist Conditions 7924.8" 1190.00 1098.31 1102.76 1102.76 1103.46 0.005758 7.48 255.49 204.46 0.71

Exist Conditions 7924.8" 1190.00 1098.31 1102.82 1102.82 1103.46 0.005220 7.20 267.62 204.46 0.68

Exist Conditions 7826 1190.00 1097.42 1101.80 1101.80 1102.45 0.005433 7.48 276.45 220.36 0.69

Exist Conditions 7826 1190.00 1097.42 1101.80 1101.80 1102.44 0.005320 7.40 272.43 199.37 0.69

Exist Conditions 7330 1190.00 1093.00 1097.98 1097.24 1098.87 0.005355 7.67 173.35 102.43 0.69
Exist Conditions 7330 1190.00 1093.00 1098.01 1097.24 1098.88 0.005229 7.61 175.22 78.71 0.68

Exist Conditions 6826 1190.00 1089.00 1093.44 1093.44 1095.11 0.011420 10.39 117.21 45.32 0.97

Exist Conditions 6826 1190.00 1089.00 1093.49 1093.49 1095.11 0.010970 10.26 119.10 45.32 0.95

Exist Conditions 6310 1484.00 1082.95 1086.69 1086.69 1088.18 0.002397 9.79 151.65 51.52 1.01

Exist Conditions 6310 1484.00 1082.95 1086.71 1086.71 1088.18 0.002363 9.74 152.33 51.52 1.00

Exist Conditions 5920 1484.00 1080.77 1084.53 1084.53 1086.02 0.002420 9.80 151.42 51.54 1.01

Exist Conditions 5920 1484.00 1080.77 1084.53 1084.53 1086.02 0.002424 9.81 151.34 51.53 1.01

Exisl Conditions 5902 1484.00 1076.00 1079.95 1079.67 1081.20 0.001819 8.98 165.27 51.59 0.88

Exist Conditions 5902 1484.00 1076.00 1079.94 1079.65 1081.20 0.001822 8.98 165.17 51.58 0.88

Exist Conditions 5600 1484.00 1075.31 1079.64 1080.66 0.001339 8.11 183.08 52.89 0.77

Exist Conditions 5600 1484.00 1075.31 1079.63 1080.66 0.001345 8.12 182.82 52.87 0.77

Exist Conditions 5400 1484.00 1074.96 1079.69 1078.48 1080.35 0.000785 6.52 227.61 61.35 0.60

Exist Conditions 5400 1484.00 1074.96 1079.69 1078.48 1080.35 0.000785 6.52 227.60 61.35 0.60

Exist Conditions 5342.1 Culvert

Exist Conditions 5220 1484.00 1073.37 1077.29 1076.74 1078.27 0.001430 7.95 186.61 57.10 0.78

Exisl Conditions 5220 1484.00 1073.37 1077.29 1076.74 1078.27 0.001431 7.95 186.59 57.10 0.78

Exist Conditions 5193 1484.00 1073.47 1076.79 1076.79 1078.18 0.002514 9.46 156.87 57.24 1.01

Exist Conditions 5193 1484.00 1073.47 1076.79 1076.79 1078.18 0.002516 9.46 156.83 57.23 1.01

Exist Conditions 5181 1484.00 1070.26 1073.74 1073.44 1074.91 0.001821 8.69 170.86 55.26 0.87

Exist Conditions 5181 1484.00 1070.26 1073.82 1074.93 0.001685 8.48 175.06 5525 0.84

Exist Conditions 5100 1484.00 1069.87 1073.92 1074.68 0.001053 6.96 213.21 65.38 0.68

Exist Conditions 5100 1484.00 1069.87 1073.99 1074.71 0.000989 6.82 217.48 65.37 0.66

Exist Conditions 4800 1484.00 1069.10 1073.83 1074.37 0.000638 5.87 252.92 68.62 0.54

Exist Conditions 4800 1484.00 1069.10 1073.91 1074.42 0.000598 5.75 258.02 68.61 0.52

Exist Conditions 4748 1484.00 1069.09 1073.87 1074.31 0.000505 5.34 278.12 73.06 0.48

Exist Conditions 4748 1484.00 1069.09 1073.94 1074.37 0.000475 5.24 283.46 73.06 0.47

Exist Conditions 4740 1484.00 1067.33 1074.04 1070.29 1074.23 0.000144 3.57 415.48 76.73 0.27

Exist Conditions 4740 1484.00 1067.33 1074.10 1070.29 1074.29 0.000139 3.53 420.45 76.72 0.27

Exist Conditions 4729.5 Culvert

Exist Conditions 4650 1597.00 1066.87 1073.35 1073.56 0.000156 3.74 431.06 90.96 0.28

Exist Conditions 4650 1597.00 1066.87 1073.41 1073.63 0.000160 3.81 422.21 79.83 0.28

Exist Conditions 4600 1597.00 1066.72 1071.57 1071.57 1073.39 0.002105 10.89 157.81 53.23 0.97

Exist Conditions 4600 1597.00 1066.72 1071.62 1071.62 1073.45 0.002049 10.95 157.51 50.48 0.94

Exisl Conditions 4350 1597.00 1065.64 1069.27 1069.27 1070.90 0.002396 10.24 155.88 48.19 1.00
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HEC RAS Plan'Subcritical River' Jack Rabbit Trai Reach' Exist Conditions (Continued)

Reach River Sta a Tota! Min Ch EI W.S. Etev CritW.S. E.G. Elev E.G. Slope Vel Chnl Row Area Top Width Froude # Chi

(cfs) (ft) (ft) (tt) (tt) (ttltt) (ttls) (50 tt) (tt)

Exisl Conditions 4350 1597.00 1065.64 1069.27 1069.27 1070.90 0.002398 10.25 155.84 48.18 1.00

Exist Conditions 4278 1597.00 1065.04 1069.86 1068.29 1070.34 0.000538 5.52 289.43 75.97 0.50

Exist Conditions 4278 1597.00 1065.04 1069.86 1068.29 1070.34 0.000538 5.52 289.43 75.97 0.50

Exist Conditions 4271 Culvert

Exist Conditions 4200 1597.00 1064.55 1067.66 1067.54 1068.98 0.002307 9.23 173.08 58.79 0.95

Exist Conditions 4200 1597.00 1064.55 1067.65 1067.54 1068.98 0.002315 9.24 172.88 58.79 0.95

Exisl Conditions 4183 1597.00 1064.14 1067.53 1067.53 1068.93 0.002674 9.50 168.04 60.61 1.01

Exisl Conditions 4183 1597.00 1064.14 1067.54 1067.54 1068.93 0.002644 9.47 168.64 60.61 1.00

Exisl Conditions 4168 1597.00 1060.61 1064.86 1065.38 0.000601 5.77 276.54 73.25 0.52

Exist Conditions 4168 1597.00 1060.61 1064.86 1065.37 0.000602 5.78 276.36 73.25 0.52

Exist Conditions 4100 1597.00 1060.04 1064.82 1065.33 0.000571 5.73 278.83 72.04 0.51

Exist Conditions 4100 1597.00 1060.04 1064.82 1065.33 0.000572 5.73 278.63 72.03 0.51

Exist Conditions 3800 1597.00 1059.76 1063.39 1063.39 1064.92 0.002411 9.94 160.71 53.09 1.01
Exist Conditions 3800 1597.00 1059.76 1063.40 1063.40 1064.92 0.002384 9.90 161.28 53.09 1.00

Exist Conditions 3500 1597.00 1056.41 1060.31 1060.31 1061.88 0.002366 10.05 158.90 51.06 1.00

Exist Conditions 3500 1597.00 1056.41 1060.31 1060.31 1061.88 0.002373 10.06 158.76 51.04 1.01

Exist Conditions 3200 1597.00 1054.86 1058.79 1058.79 1060.36 0.002378 10.05 158.87 51.26 1.01

Exist Conditions 3200 1597.00 1054.86 1058.79 1058.79 1060.36 0.002386 10.06 158.70 51.24 1.01

Exist Conditions 2903 1597.00 1054.01 1057.67 1057.67 1059.21 0.002380 9.96 160.40 52.75 1.01

Exist Conditions 2903 1597.00 1054.01 1057.67 1057.67 1059.21 0.002382 9.96 160.35 52.75 1.01

Exist Conditions 2885 1597.00 1049.49 1053.24 1053.24 1054.81 0.002381 10.07 158.53 50.86 1.01

Exisl Conditions 2885 1597.00 1049.49 1053.24 1053.24 1054.81 0.002388 10.08 158.40 50.85 1.01

Exist Conditions 2800 1597.00 1048.25 1052.72 1053.85 0.001471 8.55 186.88 53.39 0.80

Exist Conditions 2800 1597.00 1048.25 1052.72 1053.85 0.001471 8.55 186.88 53.38 0.80

Exist Conditions 2500 1597.00 1047.85 1052.33 1053.41 0.001354 8.37 190.87 52.90 0.78

Exist Conditions 2500 1597.00 1047.85 1052.33 1053.41 0.001354 8.37 190.87 52.90 0.78

Exist Conditions 2200 1597.00 1047.61 1051.99 1053.00 0.001246 8.05 198.36 54.86 0.75

Exist Conditions 2200 1597.00 1047.61 1051.99 1053.00 0.001246 8.05 198.35 54.86 0.75

Exist Conditions 1900 1597.00 1047.22 1050.91 1050.91 1052.44 0.002388 9.93 160.86 53.29 1.01

Exist Conditions 1900 1597.00 1047.22 1050.91 1050.91 1052.44 0.002388 9.93 160.84 53.29 1.01

Exist Conditions 1568 1597.00 1046.68 1049.53 1049.53 1050.75 0.002515 8.85 180.44 74.94 1.01

Exist Conditions 1568 1597.00 1046.68 1049.53 1049.53 1050.75 0.002521 8.86 180.29 74.93 1.01

Exist Conditions 1552 1597.00 1043.68 1048.55 1048.88 0.000336 4.60 347.11 83.90 0.40

Exist Conditions 1552 1597.00 1043.68 1048.55 1048.88 0.000335 4.60 347.45 83.90 0.40

Exist Conditions 1500 1597.00 1043.36 1048.61 1048.83 0.000219 3.73 428.10 103.90 0.32

Exist Conditions 1500 1597.00 1043.36 1048.62 1048.83 0.000219 3.73 428.52 103.91 0.32

Exist Conditions 1300 1597.00 1042.30 1048.62 1048.78 0.000146 3.22 498.07 119.54 0.27

Exist Conditions 1300 1597.00 1042.30 1048.62 1048.78 0.000146 3.22 496.61 110.73 0.27

Exist Conditions 1000 1597.00 1040.47 1048.60 1044.35 1048.74 0.000090 3.02 615.37 150.00 0.22

Exist Conditions 1000 1597.00 1040.47 1048.60 1044.35 1048.74 0.000092 3.05 576.63 122.66 0.22
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IDUPLICATE EFFECTIVE MODEL

HEC RAS Plan' Imported Pia River' RIVER 1 Reach' Reach 1

Reach RiverSla o Tolal MinCh EI W.S. Etev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area TopWidlh Froude # Chi

(cfs) (ft) (ft) (tl) (ft) (tVft) (tVs) (sqft) (ft)

Reach-1 4.152 187.00 1183.00 1185.66 1185.67 0.000222 1.02 225.08 174.59 0.14

Reach·l 4.152 187.00 1183.00 1185.69 1185.71 0.000206 1.00 231.21 174.94 0.14

Reach-l 4.086 68.00 1184.30 1185.54 1185.56 0.001148 1.28 52.92 78.71 0.28

Reach·l 4.086 68.00 1184.30 1185.59 1185.61 0.000916 1.20 56.68 78.82 0.25

Reach-l 4.016 221.00 1182.80 1184.56 1184.29 1184.68 0.003215 3.09 100.70 145.29 0.51

Reach-l 4.016 221.00 1182.80 1184.58 1184.29 1184.73 0.003521 3.28 81.95 98.62 0.53

Reach-l 3.93 221.00 1180.20 1182.80 1182.31 1183.06 0.003869 4.10 59.05 SO.03 0.58

Reach-l 3.93 221.00 1180.20 1182.82 1182.31 1183.07 0.003741 4.05 59.78 49.95 0.57

Reach-l 3.813 221.00 1176.80 1178.75 1178.75 1179.16 0.012127 5.19 48.19 69.12 0.95

Reach-l 3.813 221.00 1176.80 1178.74 1178.74 1179.17 0.012830 5.32 45.35 59.15 0.97

Reach-l 3.719 594.00 1174.00 1176.79 1176.47 1177.03 0.003016 4.24 221.33 259.72 0.53

Reach-l 3.719 594.00 1174.00 1176.94 1176.32 1177.20 0.002805 4.30 173.90 131.91 0.52

Reach-l 3.625 594.00 1172.30 1174.17 1174.17 1174.56 0.009483 5.34 148.57 217.89 0.87

Reach-1 3.625 594.00 1172.30 1174.13 1174.13 1174.64 0.012132 5.89 112.44 116.15 0.98

Reach-l 3.53 594.00 1169.90 1172.70 1172.85 0.001438 3.43 225.92 145.50 0.38

Reach-l 3.53 594.00 1169.90 1172.71 1172.87 0.001446 3.45 215.03 110.67 0.39

Reach-l 3.436 594.00 1167.70 1170.71 1170.49 1171.43 0.007085 6.86 89.92 52.38 0.83

Reach-l 3.436 594.00 1167.70 1170.69 1170.49 1171.43 0.007288 6.92 89.02 52.08 0.84

Reach-l 3.342 726.00 1163.10 1166.03 1166.03 1167.04 0.010758 8.07 89.92 45.16 1.01

Reach-l 3.342 726.00 1163.10 1166.05 1166.05 1167.04 0.010451 8.00 90.71 45.12 0.99

Reach-l 3.247 726.00 1159.40 1163.21 1162.53 1163.81 0.004000 6.25 122.00 52.75 0.65

Reach-l 3.247 726.00 1159.40 1163.21 1162.53 1163.81 0.003975 6.24 122.26 52.75 0.65

Reach-l 3.154 726.00 1157.30 1159.84 1159.84 1160.70 0.011268 7.42 97.83 58.00 1.01

Reach-l 3.154 726.00 1157.30 1159.83 1159.83 1160.70 0.011391 7.45 97.45 57.92 1.01

Reach· 1 3.059 726.00 1155.00 1158.15 1158.31 0.001623 3.58 268.93 146.10 0.41

Reach-l 3.059 726.00 1155.00 1158.21 1158.42 0.001885 3.92 216.03 90.75 0.44

Reach-l 2.973 726.00 1154.00 1156.84 1157.19 0.004142 5.02 189.87 142.64 0.63

Reach-l 2.973 726.00 1154.00 1156.83 1157.18 0.004281 5.08 187.37 142.38 0.64

Reach-1 2.912 915.00 1150.60 1154.12 1154.12 1155.15 0.010562 8.15 112.75 62.74 1.00

Reach-l 2.912 915.00 1150.60 1154.14 1154.14 1155.14 0.010078 8.03 114.54 62.38 0.98

Reach-l 2.86 915.00 1149.70 1152.11 1151.70 1152.52 0.004982 5.32 211.93 243.47 0.68

Reach-l 2.86 915.00 1149.70 1152.12 1152.55 0.005087 5.38 187.89 115.74 0.69

Reach-l 2.765 915.00 1147.20 1149.93 1150.22 0.004128 4.39 208.30 128.12 0.61

Reach-l 2.765 915.00 1147.20 1149.93 1150.23 0.004114 4.39 208.47 128.06 0.61

Reach·l 2.67 915.00 1145.50 1147.77 1148.12 0.004288 3.98 196.60 115.46 0.60

Aeach-l 2.67 915.00 1145.50 1147.77 1148.12 0.004301 3.98 196.39 115.37 0.60

Reach-1 2.576 915.00 1142.80 1146.44 1146.65 0.002025 3.64 251.46 137.01 0.44

Reach-l 2.576 915.00 1142.80 1146.45 1146.66 0.001994 3.62 252.99 137.32 0.44

Reach-l 2.482 1105.00 1140.70 1143.70 1143.66 1144.44 0.011732 7.08 159.48 103.92 1.01

Reach-l 2.482 1105.00 1140.70 1143.68 1143.66 1144.44 0.012121 7.16 157.68 103.57 1.03

Reach-l 2.389 1105.00 1137.20 1140.49 1140.13 1141.07 0.004433 6.68 217.32 148.58 0.69

Reach-l 2.389 1105.00 1137.20 1140.53 1141.10 0.004249 6.61 209.67 99.92 0.68

Reach-l 2.296 1105.00 1133.70 1137.41 1137.41 1138.35 0.006907 8.10 168.96 120.23 0.85

Reach-l 2.296 1105.00 1133.70 1137.36 1137.36 1138.36 0.007393 8.30 159.30 91.07 0.88

Reach-l 2.202 1105.00 1129.50 1133.92 1133.50 1134.92 0.005043 8.22 155.01 63.84 0.76

Reach-l 2.202 1105.00 1129.50 1133.88 1133.50 1134.91 0.005252 8.33 152.47 63.24 0.77

Reach-1 2.107 1105.00 1126.50 1131.06 1131.06 1132.01 0.006751 8.07 167.14 114.46 0.85

Reach-1 2.107 1105.00 1126.50 1131.10 1131.10 1132.00 0.006293 7.88 172.56 113.51 0.82

Reach-l 2.008 1105.00 1121.00 1125.31 1125.31 1126.31 0.006418 8.30 165.64 105.66 0.84

Reach-l 2.008 1105.00 1121.00 1125.37 1125.37 1126.30 0.005975 8.10 171.16 105.57 0.81
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HEC·RAS Plan' Imported Pia River·RIVER·l Reach' Reach·l (Continued)

Reach River Sta QTotal Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chl
(cfs) (ft) (h) (h) (h) (ftlft) (fils) (sqh) (h)

Reach·l 1.913 1105.00 1117.50 1121.18 1121.17 1122.43 0.008062 9.08 132.39 63.61 0.93
Reach· 1 1.913 1105.00 1117.50 1121.20 1121.20 1122.43 0.007888 9.02 133.54 63.90 0.92

Reach·l 1.818 1105.00 1114.20 1117.42 1117.42 1118.44 0.007614 8.39 149.55 81.63 0.90
Reach· 1 1.818 1105.00 1114.20 1117.45 1117.45 1118.44 0.007314 8.28 151.84 81.28 0.88

Reach·1 1.725 955.00 1110.00 1113.26 1113.26 1114.10 0.006555 8.17 161.15 114.45 0.84
Reach·l 1.725 955.00 1110.00 1113.30 1113.30 1114.10 0.006112 7.97 166.32 114.99 0.81

Reach· 1 1.631 955.00 1105.10 1108.29 1108.29 1109.00 0.006696 7.93 198.29 155.96 0.84
Reach· 1 1.631 955.00 1105.10 1108.31 1108.31 1109.00 0.006572 7.88 199.98 155.84 0.84

Reach· 1 1.536 955.00 1100.10 1103.63 1103.63 1104.45 0.007083 7.82 170.83 124.38 0.86
Reach· 1 1.536 955.00 1100.10 1103.70 1103.70 1104.44 0.006304 7.50 179.36 124.10 0.81

Reach·l 1.443 955.00 1095.60 1098.91 1098.91 1099.74 0.007262 7.52 161.22 141.22 0.86
Reach·l 1.443 955.00 1095.60 1098.88 1098.88 1099.74 0.007689 7.66 149.83 103.76 0.88

Reach·l 1.348 955.00 1091.50 1094.63 1094.21 1095.25 0.005450 6.34 156.48 86.98 0.74
Reach· 1 1.348 955.00 1091.50 1094.60 1094.21 1095.24 0.005646 6.41 154.44 86.16 0.75

Reach· 1 1.254 1186.00 1085.80 1090.49 1090.49 1091.83 0.008004 9.32 133.02 64.85 0.92
Reach· 1 1.254 1186.00 1085.80 1090.53 1090.53 1091.83 0.007714 9.21 135.13 65.03 0.91

Reach· 1 1.159 1186.00 1082.50 1085.86 1085.81 1086.80 0.007620 8.18 182.21 105.75 0.89
Reach-l 1.159 1186.00 1082.50 1085.85 1085.85 1086.80 0.007769 8.23 180.79 105.35 0.90

Reach·l 1.064 1186.00 1077.60 1081.46 1081.46 1082.79 0.008261 9.41 138.09 61.83 0.95
Reach· 1 1.064 1186.00 1077.60 1081.52 1081.52 1082.79 0.007617 9.17 142.30 61.48 0.91

Reach·l 1.016 1186.00 1075.60 1079.40 1079.40 1079.86 0.002538 6.28 281.96 338.85 0.63
Reach·l 1.016 1186.00 1075.60 1079.42 1079.42 1079.86 0.002385 6.12 291.05 335.78 0.61

Reach· 1 0.969 1186.00 1073.50 1076.86 1076.00 1077.54 0.000662 6.61 179.39 53.40 0.64
Reach·l 0.969 1186.00 1073.50 1076.86 1076.00 1077.54 0.000663 6.61 179.30 53.40 0.84

Reach·l 0.964 Bridge

Reach· 1 0.959 1186.00 1072.50 1074.98 1074.98 1076.23 0.001749 8.95 132.45 53.37 1.00
Reach· 1 0.959 1186.00 1072.50 1074.99 1074.99 1076.23 0.001731 8.92 132.90 53.36 1.00

Reach· 1 0.914 1186.00 1070.50 1073.40 1073.40 1074.07 0.003600 7.07 190.59 145.04 0.82
Reach· 1 0.914 1186.00 1070.50 1073.38 1073.38 1074.22 0.004215 7.61 163.57 94.75 0.89

Reach·1 0.857 1186.00 1065.40 1070.13 1067.95 1070.48 0.000772 4.78 248.14 53.75 0.39
Reach· 1 0.857 1186.00 1065.40 1070.12 1067.95 1070.48 0.000778 4.79 247.36 52.99 0.39

Reach·' 0.852 Bridge

Reach·l 0.847 1186.00 1065.10 1068.01 1067.65 1068.97 0.003685 7.84 151.31 52.74 0.82
Reach-l 0.847 1186.00 1065.10 1068.01 1067.64 1068.97 0.003684 7.84 151.32 52.74 0.82

Reach·l 0.822 1186.00 1084.40 1067.61 1068.49 0.003044 7.53 157.48 52.02 0.76
Reach· 1 0.822 1186.00 1064.40 1067.61 1068.50 0.003036 7.55 157.15 51.03 0.76

Reach· 1 0.792 1186.00 1063.50 1067.43 1068.00 0.001561 6.08 195.11 53.36 0.56
Reach· 1 0.792 1186.00 1063.50 1067.42 1068.01 0.001574 6.13 193.37 51.03 0.56

Reach·1 0.769 1186.00 1062.80 1067.46 1065.28 1067.81 0.000760 4.71 251.61 55.17 0.39
Reach·l 0.769 1186.00 1062.80 1067.46 1065.30 1067.81 0.000763 4.72 251.17 54.50 0.39

Reach·1 0.764 Bridge

Reach·l 0.759 1186.00 1062.60 1065.25 1065.08 1066.31 0.004604 8.28 143.27 54.73 0.90

Reach· 1 0.759 1186.00 1062.60 1065.20 1065.05 1066.30 0.004840 8.41 141.05 54.72 0.92

Reach· 1 0.722 1186.00 1061.00 1063.93 1063.93 1084.91 0.010987 7.93 149.62 78.99 1.01

Reach· 1 0.722 1186.00 1061.00 1064.14 1084.93 0.007912 7.14 166.00 79.73 0.87

Reach·' 0.668 1186.00 1057.70 1061.47 1061.47 1062.35 0.007181 7.96 183.79 121.65 0.87

Reach·l 0.668 1186.00 1057.70 1061.43 1061.43 1062.50 0.008490 8.56 150.94 72.43 0.94

Reach·l 0.61 1186.00 1055.80 1058.63 1058.63 1059.68 0.008926 8.27 148.79 82.07 0.95



•

•

•

HEC·RAS Plan· Imported Pia River· RIVER· 1 Reach· Reach· 1 (Continued)
Reach River Sta QTolal MinCh EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude#Chl

(cfs) (ft) (ft) (ft) (ft) (ftIft) (ftls) (sqft) (ft)

Reach· 1 0.61 1186.00 1055.80 1058.66 1058.66 1059.68 0.008543 8.15 151.20 82.37 0.93

Reach· 1 0.566 1186.00 1053.80 1057.16 1057.55 0.002490 5.03 242.06 95.44 0.52
Reach· 1 0.566 1186.00 1053.80 1057.16 1057.55 0.002497 5.03 241.83 95.41 0.52

Reach·l 0.499 963.00 1052.90 1056.31 1056.65 0.002475 4.74 203.49 75.95 0.51
Reach-l 0.499 963.00 1052.90 1056.29 1056.64 0.002535 4.77 201.99 75.89 0.51

Reach·l 0.44 963.00 1051.80 1054.69 1054.52 1055.37 0.007699 6.67 148.26 90.44 0.85
Reach· 1 0.44 963.00 1051.80 1054.74 1054.51 1055.38 0.007052 6.49 152.66 90.42 0.82

Reach· 1 0.348 1093.00 1048.00 1052.03 1052.55 0.004571 6.18 212.96 121.55 0.69
Reach· 1 0.348 1093.00 1048.00 1051.96 1052.52 0.005050 6.41 204.68 118.33 0.72

Reach·l 0.312 1093.00 1046.00 1050.55 1050.55 1051.41 0.006818 7.57 164.68 145.15 0.84
Reach·l 0.312 1093.00 1046.00 1050.63 1050.63 1051.41 0.005939 7.22 177.01 145.11 0.78

Reach·' 0.228 1093.00 1044.50 1046.49 1046.42 1046.97 0.009482 5.57 206.32 210.99 0.88

Reach·' 0.228 1093.00 1044.50 1046.49 1046.43 1046.97 0.009581 5.59 205.55 210.57 0.89

Aeach·1 0.142 1093.00 1041.50 1043.81 1044.11 0.004309 4.35 251.43 162.52 0.62
Reach·l 0.142 1093.00 1041.50 1043.82 1044.11 0.004290 4.34 251.76 162.52 0.61

Reach· 1 0.07 1093.00 1039.50 1041.15 1041.07 1041.72 0.009721 6.11 183.84 140.52 0.91
Reach·l 0.07 1093.00 1039.50 1041.15 1041.07 1041.72 0.009718 6.11 183.86 140.52 0.91

Reach·l 0 1093.00 1037.00 1038.61 1038.36 1038.87 0.005912 4.08 270.15 252.20 0.68
Reach·! 0 1093.00 1037.00 1038.61 1038.36 1038.87 0.005914 4.08 270.12 252.12 0.68
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E.5.4 Cross-Sections

White Tanks FRS NO.3 Outfall Channel CLOMR
HRC 09-077-01
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IOUTFALL CHANNEL I

FRS Outlet Channel CLOMR Plan: Subcritical Flow Calc 10/14/2011

IE Channel FRS3 )1
1200 Legend

Main Channel Distance (tt)

Ground

+
Crit N=0.045

EG N=0.045

•
Crit FLOODWAY

EG FLOODWAY
•

WS FLOODWAY

WS N=0.045

3500030000250002000015000100005000
1040" i I I I

o

1060

1080

1100

1140

1160

1180

e II 1120

OJ
W

•



•
IREMNANT CHANNEL I

REMNANT CHANNEL Plan: REMNANT CHANNEL 10/14/2011
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IEXISTING CONDITIONS MODEL I
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Jackrabbit Trail Wash_Existing Condition Plan: Subcritical Flow Calc 10/14/2011
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Technical Data Notebook

• Appendix F: Erosion and Sediment Transportation Supporting Documentation

Note: Erosion and Sediment Transportation analysis Supporting Documentation can be found in
Appendix A. 2. 2. The FCDMC will perform regular maintenance to remove sediment from the channel
and basin.

•

• Hoskin-Ryan Consultants, Inc. White Tanks FRS NO.3 Outfall Channel CLOMR
HRC 09-077-01
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Sediment Storage

Notes:

e e

• The annual sediment yield and the IDO-year event yield were provided. Per the District,
the storage volume is required to be not less than the I OO-year eventyield.

• The velocities in washes and storage area are compared. The velocities in washes were from DDMSW outputs, and the
velocities in storage area were estimated based on discharges and flow areas which are listed below the table.

• In-line sediment trapping basins were provided for Wash SFOT, SF08, SFI4 and SFIT. Those basins were one foot deep.
• Culvert # 7 was designed to divert flow from the existing channel east of Litchfield Heights to Reach 6. The drop-inlet crest of Culvert # 7was set at one foot above

the bot/om of the existing channel. Sediment is assumed to deposit at sediment storage basin #3 upstream of the drop inlet.
• The sediment of small quantities brought by side flows other than SFO 7, SF08, SF14 and SF 17 will be partly trapped at the drop structure aprons where velocities

are below 3 fps.

Velocities (Ips) Sediment Quantity Required (Acre·ll) Sediment Storage Provided (Acre-II) (5)
Sediment Storage

Basin 10 Side Flow
In Washes In Storage

100-Yr Event Annual Total
Basin Depth, Bottom Area, A1 Surface Area,

Volume Provided
Excess (Acre-It)

Area h (II) (Acres) A2 (Acres)
1 SF07 6.1 0.9 (1) 0.199 0.049 0.248 1.0 0.143 0.351 0.239 0,040
2 SF08 6.7 1.6 (2) 0.169 0.056 0.225 1.0 0093 0.288 0.182 0.013
3 SF14 6.2 3 131 0.219 0.045 0.264 1.0 0.240 0.299 0.269 0.050
4 SF17 6.7 0.9[41 0.140 0.037 0.177 1.0 0.108 0.304 0.198 0,058

[I] Discharge =500 cfs, average flow area = 600 sq ft
[2] Discharge = 700 cfs, average flow area =450 sq ft
[3] Discharge = 300 cfs (with 256 cfs being diverted by Culvert #7), average flow area = 100 sq ft
[4] Discharge =241 +300=541 cfs, flow area = 600 sq ft
[5] Volume computations are based upon Conic Method where Volume = h/3(A 1+A2+(A1 *A2) ~ 0.5)
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Technical Data Notebook

• Appendix G: Operations and Maintenance Manual

•

• Hoskin-Ryan Consultants, Inc. White Tanks FRS NO.3 Outfall Channel CLOMR
HRC 09-077-01
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• 1 INTRODUCTION

The White Tanks FRS No 3 Outfall Channel (WT30C) is an approximately five mile long

channel and pipe system capable of handling, either the discharge from the FRS#3 Principal Spillway

or, the full 1DO-year flood flows which enter the channel along its length. The WT30C extends south

from the Principal Spillway of White Tanks Flood Retarding Structure No. 3 (FRS#3) to the White

Tanks Flood Retarding Structure NO.4 (FRS#4) concrete inlet channel.

...

FIGURE 1 . LOCATION AND VICINITY MAP

•

•
1
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• 1.1 Location

The project lies along the Jackrabbit Trail corridor between FRS#3 and FRS#4, from

approximately Roosevelt Street to approximately one mile north of the Bethany Home Road alignment.

This channel lies within the jurisdictions of the Town of Buckeye and unincorporated Maricopa County.

Jackrabbit Trail is maintained by the Maricopa County Department of Transportation (MCDOT), and is

within a right-of-way strip of varying dimensions along its length.

1.2 Directions

To arrive at the WT30C, travel west on 1-10 to Jackrabbit Trail (Exit 121). The WT30C lies on

the west side of Jackrabbit Trail.

Driving directions to W McDowell Rd ,& N
Jackrabbit Tra.il, Buckeye, AZ 85396

• Suggested routes

1.I-·IOW

23.5mi

2. '/if Buckeye Rd and 1-10 '!if

23.2 mi

(iiJ .28Q1 W Durango St

Y Phoenix, AZ 85009

30 mins

40 min::: in tr7Jfic

35 mins.

•

1, He'8d ,east on W Durango st towar(J S 27tt!
Aye

2. Take the 'lst left onto S 27th Ave

3. Turn left to merge cntol-10 1N to'.'.'8rc Los
Angeles

4. ake exit 121 fer Jackrabbit Trail

5. urn right at N 195th Avem Jackrabbit Trail

® 'IN McDowell Rd & N Jackrabbit Trail

Y Buckeye, AZ B5396

2
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• The WT30C continues northward on the west side of Jackrabbit Trail until approximately the

Sells Drive alignment (north of Indian School Road). At this point it continues underneath the road

within a concrete box culvert and emerges approximately 900 feet north on the east side of Jackrabbit

Trail. The channel continues north on the east side of Jackrabbit Trail, crosses Camelback Road, and

through the Arroyo Mountain Estates subdivision. At approximately the Missouri Avenue alignment,

the channel crosses diagonally across Jackrabbit Trail and continues north on the west side.

Pavement on Jackrabbit Trail ends at this location.

The channel terminates at the Bethany Home Road alignment, where it crosses the Emergency

Spillway of FRS#3 through two underground pipes. Access to this area is restricted to the District.

•

•

The O&M road circumnavigates the Emergency Spillway to the east and continues on to the Principal

Spillway. Roadway access to the manholes of the underground pipes is from four (4) spur roads to

the south.

1.3 Description

The upstream end of the WT30C connects to the FRS#3 Principal Spillway. The downstream

end of the WT30C connects to the previously-existing FRS#4 concrete-lined inlet channel

approximately 0.25 miles north of McDowell Road. North of the Bethany Home Road alignment, the

WT30C transitions from an open channel to two (2) pipes. The pipes cross the FRS#3 emergency

spillway, parallel the dam, and outlet to a basin at the Principal Spillway. Connection to the main

outflow at the FRS#3 Principal Spillway is via rectangular concrete channel.

The project has been divided into nine (9) Reaches, each of which has its own channel cross-

section and right-of-way requirements. Each of the Reaches are described as follows.

3
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1.3.1 Reach 1

Reach 1 extends from the FRS#4 inlet channel, upstream to a point approximately

1,300 feet north of McDowell Road. The existing FRS#4 inlet channel is concrete-lined and

trapezoidal in shape, and is located within District or ADOT right-of-way.

1.3.2 Reach 2

Reach 2 extends from the south side of Palm Lane, north to the south side of Thomas

Road, along the west side of Jackrabbit Trail. The channel is unlined with grade control

structures, and a design slope of 0.0010 ft/ft. The District owns a 138 feet wide strip of right-

of-way through this reach; however, future dedication of a full 65 feet of half-street right-of-

way to MCDOT will reduce this to 129 feet. The O&M road is limited to the east side of the

channel.

Culvert structures in this reach include crossings of Palm Lane, Encanto Boulevard and

Virginia Avenue. The channel in this reach is an unlined, earthen conveyance channel with six

(6) grade control structures. A paved O&M road is located on the east side of the channel.

1.3.3 Reach 3

Reach 3 extends from the south end of the Thomas Road culvert crossing, north to the

south end of the Pasqualetti Mountain Ranch subdivision, within an existing 129 foot-wide

right-of-way. The channel in this reach is an unlined, earthen conveyance channel with four

(4) grade control structures. A paved O&M road is located on the east side of the channel.

1.3.4 Reach 4

Reach 4 runs through the Pasqualetti Mountain Ranch, within an existing 129 foot-

wide drainage easement, and extends north to the south side of Indian School Road. Culvert

--,_..._-
4
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structures in this reach include Thomas Road, Osborn Road and Clarendon Avenue. The

channel in this reach is an unlined, earthen conveyance channel with one (1) grade control

structure and one (1) flow restriction structure. The concrete box culvert segment begins

approximately 500 feet south of Minnezona Avenue, crosses to the east side of Jackrabbit

Trail, and continues to approximately 400 feet north of Minnezona Avenue. The unlined,

earthen conveyance channel segment lies east of Jackrabbit Trail, extends from approximately

400 feet north of Minnezona Avenue to the south side of the Camelback Road culvert crossing,

and has two (2) drop structures. A paved O&M road is located on the east side of the channel.

1.3.5 Reach 5

Reach 5 extends from Indian School Road to south of Minnezona Avenue. Right-of-

way is 214 feet in width, except a strip adjacent to Jackrabbit Trail, which is privately owned

until the 65 feet is dedicated in the future. Access easements for O&M access cross this

property. There is an abandoned well at approximately Station 230+00.

At the north end of this reach (Sells Road), the main channel transitions to concrete

box culverts under Jackrabbit Trail.

Culvert structures in this reach include Indian School Road. The channel in this reach

is an unlined, earthen conveyance channel with three (3) grade control structures. Asediment

basin is located at the north end of this reach at the confluence of two drainageways and abox

culvert that conveys the main flow. The concrete box culvert segment begins approximately

500 feet south of Minnezona Avenue, crosses to the east side of Jackrabbit Trail, and

continues to approximately 400 feet north of Minnezona Avenue. The unlined, earthen

conveyance channel segment lies east of Jackrabbit Trail, extends from approximately 400 feet

5
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north of Minnezona Avenue to the south side of the Camelback Road culvert crossing, and has

two (2) drop structures.

A paved O&M road is located on the west side of the channel, and an unpaved O&M

road is located on the east side of the channel.

1.3.6 Reach 6

Reach 6 extends from approximately 500 feet south of Minnezona Avenue to the south

end of the Camelback Road culvert crossing. The channel in Reach 6 lies on the east side of

Jackrabbit Trail. Right-of-way is 224 feetwhich includes 10 feet for future road widening.

A 16' x 7' concrete box culvert segment begins approximately 500 feet south of

Minnezona Avenue, crosses to the east side of Jackrabbit Trail, and continues to

approximately 400 feet north of Minnezona Avenue.

The unlined, earthen conveyance channel segment lies east of Jackrabbit Trail, extends

from approximately 400 feet north of Minnezona Avenue to the south side of the Camelback

Road culvert crossing, and has two (2) drop structures.

A cross-drainage culvert (2-48-inch pipes) north of Meadowbrook Avenue conveys

flow from the west side of Jackrabbit Trail to the channel. At this location, a sedimentation

basin is located within a drainage easement. In addition, a local collection channel along the

west side of Jackrabbit Trail intercepts runoff generated within the Litchfield Heights

subdivision and conveys it south. This local channel extends from Sells Road to approximately

300 feet north of MeadowbrookAvenue and lies within MCDOT right-of-way.

Culvert structures in this reach include two (2) crossings of Jackrabbit Trail. The

channel in this reach is an unlined, earthen conveyance channel with two (2) grade control

6
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• structures. A paved O&M road is located on the east side of the channel, and an unpaved

O&M road is located on the west side of the channel.

1.3.7 Reach 7

Reach 7 extends from the south end of the Camelback Road culvert crossing, north

through the Arroyo Mountain Estates subdivision on the east side of Jackrabbit Trail, to the

Missouri Road alignment A perimeter theme wall and landscape around the perimeter of

Jackrabbit Estates are maintained by the Home Owners Association (HOA).

The channel in this reach is an unlined, earthen conveyance channel with two (2)

concrete box culverts located at Camelback Road and Colter Street, and asingle drop structure

•

•

built at the Camelback Road culvert crossing. Additionally, two sets of storm drain pipes outlet

to the channel from the west, at approximately 600 feet and 800 feet north of Colter Street

A paved O&M road lies along the west side of the channel and is through a gate just

north of Camelback Road, through gates on either side of Colter Street, or from Missouri

Avenue.

1.3.8 Reach 8

Reach 8 extends from the north side of Arroyo Mountain Estates (Missouri Avenue

alignment) to the Bethany Home Road alignment The channel in this reach is an unlined,

earthen conveyance channel which ties into the two pipes that cross under the emergency

spillway within Reach 9. At the south end of Reach 8, the WT30C crosses to the west side of

Jackrabbit Trail through concrete box culverts. A paved O&M road is located on the east side

of the channel, and an unpaved O&M road is located on the west side of the channel. Three

•• Hoskin· Ryan Consultants, Inc.
('U~~U"t a/;g;ri::p:j;lJ SiJii,f]Of.¥
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• (3) spillway structures enter the WT30C from the west, conveying flows from three washes

into the channel.

The channel crosses Jackrabbit Trail to the west side through (2) 10'xT box culverts.

A diagonal portion of right-of-way crosses through property currently owned by the Maricopa

County Municipal Water District. This right-of-way on the west side of Jackrabbit Trails is 224

feet in width and is adjacent to an additional 88 feet of MCDOT right-of-way.

Currently, Jackrabbit Trail does not exist in this location. The future Jackrabbit

Parkway will cross the channel south of Bethany Home Road. Culverts will be required at this

crossing in the future, however this roadway is only in the planning stages and its alignment is

•

•

not set.

1.3.9 Reach 9

Reach 9 extends from the Bethany Home Road alignment, northeast and parallel to the

FRS#3 dam, to the Principal Spillway located west of the Beardsley Canal. A 66-inch and a

l8-inch diameter pipe convey the flow from the Principal Spillway under the emergency

spillway, and outlet to an earthen channel in Reach 8, downstream of the emergency spillway.

The pipes across the emergency spillway will be constructed from concrete since a flexible

pipe is not required in this area. The pipes are bedded and capped with a controlled low

strength material (CLSM). The Principal Spillway consists of two 48-inch diameter gated

pipes. Flow from the west pipe is directed to a basin via a rectangular concrete channel,

which connects to the Principal Spillway structure. Flows into the basin are directed to the

west, into the Reach 9 pipes described above.

8
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• The east Principal Spillway pipe is intended as a wasteway outlet, to be operated in the

event that the downstream outfall channel is not complete, or if FRS#4 is unable to accept

additional discharge. Outflow from this pipe is directed to the east via grading and landscape

mounding. Riprap is placed at the outlet to prevent erosion adjacent to the outlet channel.

Two culverts route flows away from the toe of the dam and under the main conveyance pipes.

The slope of the two main pipes within Reach 9 will accommodate the risk of long-

term subsidence. Monitoring of long-term movementrequires periodic measurements to the

pipe invert at benchmark manhole locations.

2 INSPECTIONS

•
2.1 Inspection and Maintenance

Items directly associated with FRS#3 and FRS#4 are not included in this Operations and

•

Maintenance Manual and their respective maintenance plans should be referred to for those facilities.

The items that are to be inspected and maintained as part of the WT30C are listed below:

• Concrete-lined channel within Reach 1, downstream of Palm Lane
• Unlined, earthen channel within Reaches 2to 9.
• Low Flow Channel within Reaches 2 to 8.
• All culvert crossings to be maintained by MCDOT.
• Drop Structures within Reaches 2 to 8.
• Side Inflow Spillways within Reaches 2 to 8.
• Dual HOPE Pipes within Reach 9.
• Dual CIPP Pipes within Reach 9.
• Storm drain inlets and culverts not within MCDOT right-of-way.
• Plain and Grouted Riprap.
• Spillway Channel connected to the Principal Spillway in Reach 9.
• Sedimentation Basins located within the WT30C in Reaches 5 and 8.
• Bypass pipe culverts under the two main pipes in Reach 9.
• Storm drain pipes collecting local flows from the west within Reaches 6 and 7.

...~~._"."'''''''.1>. _
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• • Localized flow channel within Litchfield Heights, Reach 6.
• Sedimentation basin at north end of Reach 5 (Sta 231 +00).
• Sedimentation basin within Reach 6 (Sta. 244+00).
• Landscape within Reaches 2 to 9, excluding Reach 7. Reach 7 shall be maintained by the

Arroyo Mountain Estates HOA.
• O&M Roads within Reaches 2 to 9.
• Fencing and gates within Reaches 2 to 9.
• Headwalls and trash racks.
• Retaining Wall on east side of Reach 7.

The following items are to be maintained by others, as described:

Arroyo Mountain Estates HOA (Contact: Melanie Veach (602) 288-2663)

• Landscape and Irrigation between Jackrabbit Trail and the Western Split Face Wall, from

•

•

Camelback Road to Missouri Ave. (Reach 7)

• Split-Face Wall on east side of WT30C in Reach 7

Maricopa County Department of Transportation (Contact: Tom Sonnemann (602)506-8600 )

• All culvert crossings along the length of the project.

Parameters for inspection and maintenance are noted in the subsequent sections. A plan set and

special provisions should be used in conjunction with this manual.

2.2 Monitoring

Monitoring of the WT30C is to be accomplished to identify and report abnormal conditions

between scheduled inspections. Trained personnel will perform monitoring while carrying out their

routine duties. Irregularities are to be reported as soon as they are discovered along with a

remediation plan.

IIIE Hoskin· Ryan Consultants, Inc,
ueci;i'if' fJr;~.'~-~r:U??9 HJ.if::'; J
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• 2.3 Survey

Survey elevations were recorded at the manhole locations along the two main pipes in Reach

9. These locations shall be surveyed on an annual basis to determine if potential setting within the

fissure risk zone adjacent to the FRS#3 dam has occurred. This data will be sent to the FeD Dams

Branch Manager for review and record.

2.4 Inspection Schedule

Special inspections will be conducted immediately following severe storms, earthquakes,

vandalism, and other significant events. Regular inspections shall be completed quarterly in the first

year following construction, and on an annual basis thereafter.

•

•

3 MAINTENANCE

3.1 Fencing and Access Barriers

Inspect all gates, bollards, and fencing at least once each year and replace posts and

appurtenances as needed. Repairs shall be made as soon as possible to continue to protect the

property against unauthorized access. See O&M road section on authorized access for public use of

the O&M road as a multi-use trail.

3.1.1 Gates

All gates should be closed and locked.

3.1.2 Bollards

All collapsible bollards should be exercised during annual inspections and special

inspections. Bollards should be kept in an upright, closed and locked position.

III .
• Hoskin· Ryan Consultants, Inc.
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• 3.2 O&M Road

Maintain the asphalt,or decomposed granite, surface over the O&M road in a drivable

condition. The O&M road, also serves as a multi-use trail, in places. Maintain pedestrian and bicycle

access to and along the trail in these areas and repair any surface damage to the asphalt that may

cause injury during trail use. Remove obstructions to the passage of vehicles and bicycles. Shoulder

erosion within 1-foot of the roadway and more than 8" wide and 6" deep shall be repaired. Roadway

repairs shall conform to Section 321 of the Special Provisions.

3.3 Concrete Structures

The concrete structures in the WT30C include:

•

•

• Concrete-lined channel within Reach 1

• Culvert crossings, which will be maintained by MCDOT where crossing all east-west

streets or across Jackrabbit Trail

• Drop Structures within Reaches 2 to 6

• Side Inflow Spillways within Reaches 2to 8

• Dual CIPP Pipes within Reach 9

• Spillway Channel connected to the Principal Spillway in Reach 9

Erosion and Scour

Check the soil around the structures for erosion and check the structure for possible scour.

Erosion repairs are to be made by replacing lost material with compacted earth. If severe scour has

occurred, repair the concrete to restore the original form and function. It is extremely important to re-

establish concrete cover over steel reinforcing bars corrosion. If steel corrosion has occurred, further

chipping of concrete may be needed to uncover non-corroded zones prior to patching. All repairs shall

be finished to match adjacent surface treatment (i.e. - painted, stained, etc.) .

III .
• Hoskin· Ryan Consultants, Inc.
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• Refer to the section on the side inlet spillways for additional information regarding the

intentional "weathered" appearance of the spillway step faces.

Settlement

Check structures for settling and report any settlement to the District Facilities Manager.

Cracking

Concrete shall be visually inspected for spalls, cracks, misalignment, or structural breakage.

Spalls deeper than one (1) inch and cracks less than O.25-inch shall be repaired with cement mortar

and sealing compound respectively. Cracks greater than 0.25-inch, misalignments of more than 0.5-

inch, and any structural breakage shall be measured, monitored, and repaired as determined by the

•

•

District Facilities Management Branch. All repairs shall be finished to match adjacent surface

treatment (Le. - painted, stained, etc.) .

Refer to the section on the side inlet spillways for additional information regarding the

intentional "weathered" appearance of the spillway step faces.

Exposed joints shall be visually inspected. Any joints where the sealing compound or joint

filler is missing shall be repaired with materials similar to that used in original construction. Any joints

found to have opened more than one (1) inch shall be measured and promptly repaired. All repairs

shall be finished to match adjacent surface treatment (Le. - painted, stained, etc.).

Vandalism

Inspect structures for the evidence of vandalism. Clean or paint over the surface of any

markings in accordance with Section 505 of the Special Provisions. If concrete components have

been damaged or broken, make concrete patching and repairs to restore original form and function. It

13
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• is extremely important to re-establish concrete cover over steel reinforcing bars so that corrosion does

not take place. If steel corrosion has occurred, further chipping of concrete may be required to

remove corrosion prior to patching.

Railing, Access Barriers and Trash Racks

All railing shall be visually inspected and repaired or replaced if it is damaged or improperly

removed. All stained surfaces shall be cleaned and re-stained if surface shows signs of exposed

galvanized steel. Bent or damaged railing shall be restored or replaced to its original configuration.

Replacement pipe shall meet the original plans and special provisions.

Sediment and Debris

•

•

Inspect structures for sediment deposits that are greater than 2-inches or that cause ponding

that does not infiltrate within 36 hours of wetting. Remove all debris and sediment that might affect

the operation of the structure.

Animal Burrows

Check around the structure for animal burrows such as ground squirrel and gophers. If animal

burrows are observed, notify the District Environmental Programs Manager to determine if species

require special consideration and handling such as burrowing owls or other protected species. Follow

District Environmental Staff direction regarding relocation or other handling of protected species.

Following clearing of burrows, treat and control for rodent activity, excavate holes, refill, and compact

to the original required density. Replace any lost or displaced erosion protection.

3.3.1 Side Inlet Spillways

Inspect structures for sediment deposits greater than 2-inches in depth. Some

sediment deposited on the structure is desirable and should be left in place. Inspect the

14
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structure for erosion at the base of the structure between the riprap and the toe-down wall.

Re-grade soil and replace riprap to the depth

required on the construction plans,

The face of the structure has been

designed to replicate weathered, exposed

bedrock. Figure 2 shows an example of the

desirable step-face surface treatment.

Aesthetictreatment is designed to

penetrate +/- 3 inches into the concrete face.

Further weathering that does not penetrate to the

Figure 2 - Example of Desirable Spillway reinforcing is acceptable. It is extremely
Step-face Surface Treatment

important that no steel reinforcing be exposed.

Re-establish concrete cover over steel reinforcing bars so that corrosion does not take place.

If steel corrosion has occurred, further chipping of concrete may be required to remove

corrosion prior to patching. Refinish the repairs using a simulated desert varnish to match

adjacent coloration.

3.3.2 Drop Structures

Inspect the drop structures for sediment and trash build-up. Remove sediment and

trash.
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• 3.3.3 Culverts

Culvert inlets and outlets should be inspected for sedimentation buildup that inhibits

the flow or alters the grade. Remove excess soil and re-grade the channel bottom to match

grade specified on the construction plans.

3.4 Channel and Overbank Areas

All exposed earth or rock mulch along the length of the channel should be physically inspected

and observations made for any disturbances.

Cracking or Settlement

Any observed cracks or settlement observed during inspections shall be reviewed by a

•

•

Geotechnical Engineer to determine if conditions warrant additional investigations. Follow the

Engineer's instructions for the repair of the channel embankments and replace soil that has been

misplaced or removed.

Erosion

Determine if the disturbance is due to surface conditions and is likely to happen again. If so,

take corrective actions such as re-grading or filling to prevent similar occurrences.

Animal Burrows

Check for animal burrows such as ground squirrel and gophers within the channel

embankment. If animal burrows are observed, notify the District Environmental Programs Manager to

determine if species require special consideration and handling such as burrowing owls or other

protected species. Follow District Environmental Staff direction regarding relocation or other handling

of protected species. Following clearing of burrows, treat and control for rodent activity, excavate

1&' .• Hoskin· Ryan Consultants, Inc.
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• holes, refill, and compact to the original required density. Replace any lost or displaced erosion

protection.

Dumped Riprap

Dumped riprap shall be inspected for deterioration and damages. Reposition riprap to maintain

configuration as shown on the plans. Riprap shall conform to the requirements of Section 220 of the

Special Provisions.

3.5 Low Flow Channel

The low flow channel is designed to naturalize and establish itself within the channel bottom.

Sediment deposits and low flow bank erosion or collapse are acceptable and part of the design intent

•

•

for the project. Do not repair low flow to its original alignment. Low flow repair is only required where

sediment deposits cause water ponding that fails to infiltrate within 36 hours of wetting, or where

erosion of the main channel banks occurs. Remove debris and obstructions from the low flow that

impede channel function.

3.6 Vegetation

The channel is designed for Manning's 'n' Coefficients ranging from 0.020 to 0.045, with

0.035 being the optimal operating coefficient. Vegetation within the channel is intended to provide

engineering benefits to control flow velocities and should be maintained in accordance with the

following guidelines. Original planting layouts are shown on the planting plan and should be referred to

in the event that tree removal is required from within the channel to ensure that desirable tree

groupings can be identified from undesirable trees that require removal.

'~,,~¥: .. __ ."f})<),'U'<Jf,_,<m__I!'i«~~._~__•__...._*,~ _~'f<~.·~-"'~~~~_.__M • • ~
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• Wildlife Protection

All birds, except pigeons, house sparrows, European starlings, grackles, and quail, are

protected by the Migratory Bird Treaty Act (16 U.S.C. 703-712; Chapter 128; as amended). It is

especially important to avoid disturbing active bird nests (those with eggs or hatchlings present)

during Arizona's breeding bird season (roughly February through June in Maricopa County, however an

individual nest is only active for 30-45 days). Additionally, burrowing owls are present in many project

sites where vegetation is sparse. In the event that vegetation removal is planned, the District biologist

should assess the potential impact of extensive maintenance and vegetation removal on the sensitive

bird species, and where necessary, prepare an action plan to minimize the impact. It is the

•

•

responsibility of O&M staff to notify the District Environmental Program Manager immediately if

burrowing owls or active nests are found within the project limits during planned vegetation clearing or

maintenance. It may be necessary to delay removal of vegetation to avoid disturbing nesting birds.

Maintenance staff is to be familiar with the requirements of and follow State, County, and Local

guidelines and regulations dealing with sensitive wildlife species.

3.6.1 Initial Installation

Tall pot trees have been planted within the channel bottom along the low flow channel.

Trees have been planted in groupings, with the average distance between each group being

120-foot from center-of-grouping to center-of-grouping. These trees are to be allowed to

mature.

Hydroseed has been applied throughout the extents of the project. The plant species

included in the plant mix include native trees, shrubs, grasses, and wildflowers. These plants

should be allowed to mature and grow. Intentional species include those listed in Table 1.

•E Hoskin· Ryan Consultants, Inc.
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• Figure 3 schematically shows the relationship of the plant material to the various

channel elements at the time of initial installation:

Table 1: Intentional Landscape Vegetation Species

•

•

Botanical Name Common Name Pure Live Seed
(pounds/Acre)

Trees
Cercidiummicrophyllum Foothills Paloverde 0.5
Prosopisvelutina Velvet Mesquite 0.5
Shrubs
Acacia greggii Catclaw Acacia 0.5
Ambrosia deltoidea Triangle Bursage 2.0
Atriplexpolycarpa Desert Saltbush 0.5
Calliandraeriophylla Fairy Duster 0.5
Encelia farinose Brittlebush 1.0
Larreatridentata Creosote 0.5
Sennacovesii Senna 0.25
Annuals and Perennials
Aristidapurpurea Purple Three-Awn 0.25
Baileyamultiradiata Desert Marigold 0.25
Boutelouaaristidoides Needle Grama 0.2
Eschscholtziamexicana Mexican Gold Poppy 0.5
Penstemonparryi Parry Penstemon 0.5
Plantagoinsularis Indian Wheat 0.5
Lesquerellagordoni Bladder Pod 0.5
Lupinussparsiflorus Desert Lupine 0.5
Sphaeralceaambigua Globe Mallow 0.25
Sporoboliscryptandrus Sand Dropseed 1.0

•• Hoskin· Ryan Consultants,lnc.
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Figure 3 -Initial Installation
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3.6.2 Moderate Plant Establishment

Tall pot trees planted at the time of project construction are to be allowed to mature.

New trees that begin to grow within the channel bottom should be evaluated and removed if

they increase the obstruction of the channel by more than 10%. New trees that begin to grow

on the overbank area should be allowed to grow.

Remove chicken wire cages from tall pots and recycle or dispose of wire after 2 years

of growth or as otherwise directed by the District Landscape Architect or Environmental

Programs Managers.

Shrub material included in the hydroseed mix will mature more quickly than the tall

pots. Shrub material within the channel bottom should be allowed to grow unless determined

by the Facility Management Branch and verified by the District Landscape Architecture staff

that shrub material should be removed for public health and safety.

Shrub material on the overbank area should be maintained to not obstruct access

along the O&M road, hinder visibility at road intersections and other points of traffic conflict, or

otherwise create an unsafe condition.

Figure 4 schematically shows the relationship of the plant material to the various

channel elements at the time of moderate plant establishment.
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Figure 4 - Moderate Plant Establishment
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• 3.6.3 Full Plant Establishment and Desirable Maintenance Condition

Tall pot trees planted at the time of project construction within the low flow channel

shall be considered fully establishedfor pruning purposes at such time that the tree reaches a

height of 8-foot and/or a width of 5-foot. Lower branches of the tree shall be removed to

either 1/3 the height of the tree, or up to 6-foot above channel grade, whichever is

less.Continue to remove new trees that begin to grow within the channel bottom. New trees

that begin to grow on the overbank area should be allowed to grow.

Tree branches or foliage that reduces roadway clearance to less than 14 feet above the

road surface or which reduces the width to less than 12 feet will require trimming or removal.

•

•

Shrub material within the channel bottom should be allowed to grow unless determined

by the Facility Management Branch and verified by the District Landscape Architecture staff

that shrub material should be removed for public health and safety.

Shrub material on the overbank area should be maintained to not obstruct access

along the O&M road, hinder visibility at road intersections and other points of traffic conflict, or

otherwise create an unsafe condition.

Figure 5 schematically shows the desirable final establishment and maintenance of the

plant material as they relate to the various channel elements.
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Figure 5 - Full Plant Establishment and Maintenance
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4It 4 PERSONNEL

All personnel involved in conducting inspections and performing O&M activities shall be

properly trained and equipped. Any questions arising as to safety of current conditions of the

WT30Cshouid be reported immediately.

5 RECORDS

As-Built drawings have been completed as a part of the construction project. If there are

significant changes to the project after construction, these plans should be updated and kept on record

at the District.
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