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CERTIFIED MAIL IN REPLY REFER TO: 
RETURN RECEIPT REQUESTED Case Nos. : 97-09-61 613, 97-09-830P, 

and 97-09-83 1P 
The Honorable Skip Rimsza 
Mayor, City of Phoenix Community: City of Phoenix, Arizona 

- 200 West Washiigton Street Community No. : 04005 1 
Phoenix, Arizona 85003 Panel Affected: 04013C1670 E 

Effective Date of 
This Revision: AUGo 7 199l 
102-I-A-C 

Dear Mayor Rirnsza: - b 

This responds to requests that the Federal Emergency Management Agency (FEMA) revise the effective Flood 
Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report for Maricopa County, Arizona and 
Incorporated Areas (the effective FIRM and FIS report for your community), in accordance with Part 65 of 
the National Flood Insurance Program (NFIP) regulations. In a letter dated March 13, 1997, and two letters 
dated May 22, 1997, Mr. Hasan Mushtaq, P.E., Engineering Division, Flood Control District of Maricopa 
County, requested that FEMA revise the FIRM and FIS report to show the effects of channel improvements 
along Myrtle Avenue Wash from the Arizona Canal Diversion Channel (ACDC) to approximately 100 feet 
downstream of 19th Street (Case No. 97-09-616P), updated topography and construction of a 5-foot-diameter , 
reinforced-concrete pipe under Lincoln Drive along Flynn Lane Wash (Case No. 97-09-830P), and channel 
improvements along Dreamy Draw Wash East from the ACDC to approximately 900 feet upstream of Morten 
Avenue (Case No. 97-09-83 1 P) . 

All data required to complete our review of these requests were submitted with letters from Mr. Mushtaq. 

We have completed our review of the submitted data and the flood data shown on the effective FIRM and FIS 
report. We have revised the FIRM and FIS report to modifj the elevations, floodplain and floodway boundary 
delineations, and zone designations of the flood having a 1-percent chance of being equaled or exceeded in any 
given year (base flood) along Myrtle Avenue Wash, Flynn Lane Wash, and Dreamy Draw Wash East. As 
a result of the modifications along Myrtle Avenue Wash, the channel shifted to the south; the base flood 
elevations (BFEs) increased in some areas and decreased in other areas; the width of the Special Flood Hazard 
Area (SFHA), the area that would be inundated by the base flood, increased in some areas and decreased in 
other areas; and the width of the regulatory floodway decreased. As a result of the modifications along Flynn 
Lane Wash, the BFEs increased in some areas and decreased in other areas, the SFHA width increased in 
some areas and decreased in other areas, and the floodway width decreased. The area along the right 
overbank (looking downstream) along Flynn Lane Wash from approximately 870 feet downstream to 
approximately 150 feet upstream of Lincoln Drive designated Zone AE, an area that would be inundated by 

a the base flood with BmEs determined, was redesignated Zone A 0  (Depth I), an area that would be inundated 
by the base flood with an average depth of 1 foot. As a result of the modifications along Dreamy Draw Wash 
East, the channel shifted to the east, the BFEs increased in some areas and decreased in other areas, the SFHA 
width increased in some areas and decreased in other areas, and the floodway width decreased. The 



modifications are shown on the enclosed annotated copy of FIRM Panel 04013C1670 E; Profile Panels 130P 
and 131P for Dreamy Draw Wash East, 140P for Flynn Lane Wash, and 235P and 236P for Myrtle Avenue 
Wash; and affected portions of the Summary of Discharges Table and Floodway Data Table. This Letter of . . , ..- . 

Map Revision (LOMR) hereby revises the above-referenced panel of the effective FIRM and the affected 
portions of the FIS report, both dated September 30, 1995. 

The modifications are effective as of the date shown above. The map panel as listed above and as modified 
by this letter will be used for all flood insurance policies and renewals issued for your community. 

The following table is a partial listing of existing and modified BFEs: 

Existing BEE Modified BFE 
Location (feet)* (feet) * 

Myrtle Avenue Wash: 
At 17th Street 
Approximately 900 feet upstream of 17th Streef 

- 
None 
1,281 

Flynn Lane Wash: 
Approximately 270 feet upstream of 21st Street 1,276 1,277 
Approximately 300 feet upstream of Lincoln Drive 1,316 1,313 
Right overbank (looking downstream), approximately 

870 feet downstream of Lincoln Drive 1,283 # 1 
Right overbank (looking downstream), approximately 

150 feet upstream of Lincoln Drive 1,313 # 1 

Dreamy Draw Wash East: 
At 16th Street 1,244 1,243 
Approximately 150 feet upstream of Morten Avenue 1,272 1,273 

*Referenced to the National Geodetic Vertical Datum, rounded to the nearest whole foot 
#Depth in feet above ground 

Public notification of the proposed modified BFEs will be given in m e  Arizona Republic on or about August 22 
and August 29, 1997. A copy of this notification is enclosed. In addition, a notice of changes will be 
published in the Federal Register. Within 90 days of the second publication in The Arizona Republic, a citizen 
may request that FEMA reconsider the determination made by this LOMR. Any request for reconsideration 
must be based on scientific or technical data. All interested parties are on notice that, until the 90-day period 
elapses, the determination to modify the BFEs presented in this LOMR may itself be modified. 

Because this LOMR will not be printed and distributed to primary users, such as local insurance agents and 
mortgage lenders, your community will serve as a repository for these new data. We encourage you to 
disseminate the information reflected by this LOMR throughout the community, so that interested persons, 
such as property owners, local insurance agents, and mortgage lenders, may benefit from the information. 
We also encourage you to prepare a related article for publication in your community's local newspaper. This 
article should describe the assistance that officials of your community will give to interested persons by 
providing these data and interpreting the NFIP maps. 



The date for the next preliminary FIRM and FIS report for Maricopa County, Arizona and Incorporated Areas 
is fall 1997. This LOMR will not be included in the preliminary FIRM and FIS report; however, it will be 
incorporated before the FIRM and FIS report become effective. 

The floodway is provided to your community as a tool to regulate floodplain development. Therefore, the 
floodway modifications described in this LOMR, while acceptable to FEMA, must also be acceptable to your 
community and adopted by appropriate community action, as specified in Paragraph 60.3(d) of the NFIP 
regulations. 

This LOMR is based on minimum floodplain management criteria established under the NFIP. Your 
community is responsible for approving all floodplain development, and for ensuring all necessary permits 
required by Federal or State law have been received. State, county, and community officials, based on 
knowledge of local conditions and in the interest of safety, may set higher standards for construction in the 
SFHA. If the State, county, or community has adopted more restrictive or comprehensive floodplain 
management criteria, these criteria take precedence over the minimum NFIP criteria. 

The basis of this LOMR is, in whole or in part, a channel-modification project. NFIP regulations, a s  cited 
in Paragraph 60.3(b)(7), require that comrnuniti;~ ensure that the flood-carrying capacity within the altered 
or relocated portion of any watercourse is maintained. This provision is incorporated into your community's 
existing floodplain management regulations. Consequently, the ultimate responsibility for maintenance of the 
modified channel rests with your community. 

This determination has been made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public 
Law 93-234) and is in accordance with the National Flood Insurance Act of 1968, as amended (Title XI11 of 
the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U. S. C. 4001 -4128, and 44 CFR 
Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as amended, communities 
participating in the NFIP are required to adopt and enforce floodplain management regulations that meet or 
exceed minimum NFIP criteria. These criteria are the minimum and do not supersede any State or local 
requirements of a more stringent nature. This includes adoption of the effective FIRM to which the regulations 
apply and the modifications described in this LOMR. Our records show that your community has met this 
requirement. 

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

Ms. Dorothy M. Lacey 
Director, Mitigation Division 

Federal Emergency Management Agency, Region IX 
The Presidio of San Francisco, Building 105 

San Francisco, California 941 29- 1250 
(415) 923-7177 



If you have any questions regarding floodplain management regulations for your community or the NFIP in 
general, please contact the CCO for your community at the telephone number cited above. If you have any 
technical questions regarding this LOMR, please contact Mr. John Magnotti of our staff in Washington, DC, 
either by telephone at (202) 646-3932 or by facsimile at (202) 646-4596. . . - .--. 

Enclosures 

cc: Mr. Raymond U. Acuiia, P.E. 
Floodplain Manxer 
City of Phoenix 

Mr. Hasan Mushtaq, P.E. 
Engineering Division 
Flood Control District of Maricopa County 

Ms. Teri S. Mintz, P.E. 
Water Resources Engineer 
David Evans and Associates, Inc. 



CHANGES ARE MADLIN DETERMINATIONS OF BASE FLOOD ELEVATIONS FOR THE CITY OF 

@ PHOENIX, MARICOPA COUNTY, ARIZONA, UNDER THE NATIONAL FLOOD INSURANCE 
PROGRAM 

On September 30, 1995, the Federal Emergency Management Agency identified Special Flood Hazard Areas 
(SFHAs) in the City of Phoenix, Maricopa County, Arizona, through issuance of a Flood Insurance Rate Map . .-- 

(FIRM). The Mitigation Directorate has determined that modification of the elevations of the flood having 
a 1-percent chance of being equaled or exceeded in any given year (base flood) for certain locations in this 
community is appropriate. The modified base flood elevations (BFEs) revise the FIRM for the community. 

The changes are being made 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 XI11 of the 
Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 4001-4128, and 44 CFR 
Part 65. 

Hydraulic analyses were performed to incorporate channel improvements along Myrtle Avenue Wash, updated 
topography and construction of a 5-foot-diameter, reinforced-concrete pipe under Lincoln Drive along Flynn 
Lane Wash, and channel improvements along Dreamy Draw Wash East and have resulted in a revised 
delineation of the regulatory floodway and SFHA boundaries and revised BFEs for Myrtle Avenue Wash, 
Flynn Lane Wash, and Eeamy Draw Wash East. The table below indicates existing and modified BFEs for 
selected locations along the affected lengths of the flooding source(s) cited above. 

Existing BFE Modified BFE 
Location (feet)* (feet)* 

@ Myrtle Avenue Wash: 
At 17th Street 
Approximately 900 feet upstream of 17th Street 

None 
1,281 

Flynn Lane Wash: 
Approximately 270 feet upstream of 21st Street 1,276 1,277 
Approximately 300 feet upstream of Lincoln Drive 1,316 1,313 
Right overbank (looking downstream), approximately 

870 feet downstream of Lincoln Drive 1,283 # 1 
Right overbank (looking downstream), approximately 

150 feet upstream of Lincoln Drive 1,313 #1 

Dreamy Draw Wash East: 
At 16th Street 
Approximately 150 feet upstream of Morten Avenue 

"National Geodetic Vertical Datum, rounded to nearest whole foot 
#Depth in feet above ground 

Under the above-mentioned Acts of 1968 and 1973, the Mitigation Directorate must develop criteria for 
floodplain management. To participate in the National Flood Insurance Program (NFIP), the community must 
use the modified BFEs to administer the floodplain management measures of the NFIP. These modified BFEs 
will also be used to calculate the appropriate flood insurance premium rates for new buildings and their 

@ contents and for the second layer of insurance on existing buildings and contents. 
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Upon the second publication of notice of these changes in this newspaper, any person has 90 days in which 
he or she can request, through the Chief Executive Officer of the community, that the Mitigation Directorate 
reconsider the determination. Any request for reconsideration must be based on knowledge of changed 
conditions or new scientific or technical data. All interested parties are on notice that until the 90-day period 
elapses, the Mitigation Directorate's determination to modify the BFEs may itself be changed. 

Any person having knowledge or wishing to comment on these changes should immediately notify: 

The Honorable Skip Rirnsza 
Mayor, City of Phoenix 
200 West Washington Street 
Phoenix, AZ 85003 



1 LIMITOF DETAILED STUDY 

MAP LEGEND 
Revised Floodway 

Revised 100-Year Floodplain 

Revised 500-Yeor Floodplain 



Table 3. Summary of Discharges (~ont 'dl 

Drainage Area Peak Discharges (cf s) 
Floodinp Source and Location (Square Miles1 10-Year 50-Year 100-Year 500-Year 

Atchison, Topeka & Santa Fe 
Railway Channel 
At confluence with Agua Fria River 
At Olive and 75th Avenues 
At Peoria and 83rd Avenues 
At Hawkins Road 

Echo Canyon Wash 
At Mouth 5.1 2,00,0 4,600 6,600 18,000 
200 feet east of 40th Street 4.3 1,900 4,200 5,900 14,000 
At McDonald Drive 3.5 1,600 3,500 4,900 10,200 
At Tatum Road 1.9 1,200 2,550 3,600 8,650 

Southern Pacific Railroad 
At Apache Road 
At Miller Road 

VI 
o\ At Ray Road 

At Railroad Spur 
1.0 mile north of Guadalupe Road 
0.25 mile south of Western Canal 
At Airport Entrance 

Southern Pacific Railroad Spur 
At Ray Road 

Apache Creek (Apache Junction Alluvial Fan) 
At U.S. Highway 80 and 108th Street 2.64 433 83 1 1,021 ,- 1 

 ream^ Draw Wash East 
At Mouth 0.38- - - -  1 ---I 1,530 
500 feet upstream of 16th Street - - - 1 300 750 1,000 

Flynn Lane Wash 
~t Flynn Lane and Lincoln Drive 
At Ocotillo Road 

'NO t Computed 



Table 3. Summary of Discharges (~ont 'dl 

Drainage Area Peak Discharges (cf s) 
Flooding Source and Location (square ~iles) 10-Year 50-Year 100-Year 500-Year 

Granite Reef Wash 
Pima Road 
McDowell Road 
Van Buren Street 

Indian Bend Wash 
Scottsdale Road 44.26 3,400 11,000 
Indi'an Bend Road 59.6 3,500 12,000 
Indian School Road 100.0 4,000 14,000 
Downstream limit of McKellips Lake, 
Just upstream of McKellips Road  ridge 107.0 4,000 14,000 

At 32nd Street 2.77 1,000 1,400 
At 36th Street 9.17 *' 2,000 3,500 
At Cactus Road 15.07 1,500 5,600 

20,000 42,000 
2,400 5,500 
6,000 15,500 
9,000 21,000 

/ REVISED DATA 

Myrtle Avenue Wash 
VI ) At Mouth 0.87 ---I - - -  1 665 
4 - - -  - - - -  

' , 3 0 0  I U~stream of Mvrtle Avenue - - - 1 6 0 U  I, UUV I 
I - - --  .- - 

Tenth Street Wash 
At Cheryl Drive 
At Hatcher Road 
At Alice Avenue 
At Griswold Road 

Wash B 
At a point 1,100 feet downstream of 
124th Street 

At a point 4,500 feet downstream of 
124th Street 

At a point 4,500 feet downstream of 
124th Street 

At a point 5,500 feet downstream of 
124th Street 

'~ot Computed 



CROSS SECTION 

'combined Floodvay for Dreamy Draw Wash East and Myrtle Avenue Wash 

REVISED D A T A  

A 
B 
L 
E 

5 
i L 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

FLOODWAY DATA 

DREAMY DRAW WASH EAST - ECHO CANYON WASH - FLYNN 
LANE WASH 



I 
A FEDERAL EMERGENCY MANAGEMENT AGENCY 
B FLOODWAY DATA 
L 
E MARICOPA COUNTY, AZ 
5 AND INCORPORATED AREAS 



-we-- 100 YEba FLOOD 
--- 50 YEAR FLOOD 
------- 10 YEblZ moD 

STREAMBED 
CROSS SECTION 

I STREAM DISTANCE IN MILES ABOVE MOUTH I130P I 



I STREAM DISTANCE IN MILES ABOVE MOUTH I131P 
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I ------- 10 YEba FLOOD 
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STREAM DISTANCE IN MILES ABOVE MOUTH 
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500 YEdR m O D  
---- loo YEAR r n 0 D  
-3- SOYEARFLOOD 

- - - -. - - - 10 YEW FLOOD 

CROSS SECTION 
LOCAWON I 



Federal Emergency Management Agency 

e Washington, D.C. 20472 

August 1, 1997 

Mr. George W. Krall, P.E. 
Associate 
D.N.A. Inc. 
340 East Willetta Street 
Phoenix. Arizona 85004 

IN REPLY REFER TO: 
Case No. : 97-09-666R 
Community: City of Phoenix, Arizona 
Community No. : 04005 1 

Dear Mr. Krall: 

This acknowledges receipt of additional data in support of your request for a Conditional Letter of Map 
Revision for the above-referenced community. Our review of the data submitted indicates we have the 
minimum data needed to continue our evaluation. If we need additional data to complete our evaluation, or 
if delays are encountered, we will notify you in writing within 30 days of the date of this letter. 

If you write to us about your request, please include the case number shown above in your letter. If you have 
any questions about the status of your request, please call our Technical Evaluation Contractor, Michael Baker 
Jr., Inc. The Revisions Coordinator for your state, Mr. Edward Mifflin, may be reached at (703) 317-6227. 

Sincerely, 

cc: Mr.RaymondU.Acuiia,P.E. 
Floodplain Manager 
City of Phoenix Street Transportation 

Department 

Mr. Hasan Mushtaq, P.E. [/ 
Engineering Division 
Flood Control District of 

Maricopa County 

Frederick H. Sharrocks, Jr., Chief 
Hazard Identification Branch 
Mitigation Directorate 
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Federal Emergency Management Agency 

r )  Washington,  D.C. 20472 

JUNl6 1997 
Mr. George W. Krall, P.E. 
Associate 
D.N.A. Inc. 
340 East Willetta Street 
Phoenix, Arizona 85004 

IN REPLY REFER TO: 
Case No. : 97-09-666R 
Community: City of Phoenix, Arizona 
Community No. : 04005 1 

Dear Mr. Krall: 

This is in reference to your March 24, 1997, request for a Conditional Letter of Map Revision for Maricopa 
County, Arizona and Incorporated Areas, which is the effective Flood Insurance Rate Map for your 
community. In our earlier letter to you, we indicated additional data might be required to complete our review 
of the request. The data required to complete our review, which must be submitted within 90 days of the date 
of this letter, are explained below. 

The submitted report entitled "Final Hydrology Report for the Legends, " prepared by D.N. A. Inc., dated 
March 1997, includes existug and proposed conditions HEC-2 hydraulic computer models for Dreamy Draw 
Wash East in the vicinity of the proposed site. Based on the hydraulic models, it appears the proposed channel 
modifications within the regulatory floodway will cause increases in the elevations of the flood having a 
l-percent chance of being equaled or exceeded in any given year (base flood) outside the limits of the proposed 
site. Section 65.12 of the National Flood Insurance Program regulations (copy enclosed) describes the types 
of information required when a community proposes to permit encroachments upon an adopted regulatory 
floodway that will cause an increase in base flood elevations (BFEs). Before we can complete our review of 
your request, we must receive the information required under Section 65.12, including an evaluation of 
alternatives that would not result in BFE increases; documentation of individual legal notice to all impacted 
property owners explaining the impact of the proposed action on their property; and certification that no 
structures are located in areas that would be affected by the increased BFEs. 

Please note that we recently received a request from the Flood Control District of Maricopa County (FCDMC) 
to revise the flood hazard information along Dreamy Draw Wash East. The hydraulic analysis submitted by 
the FCDMC could affect the BEES for existing conditions calculated in the March 1997 report. If the 
proposed encroachments for the Legends subdivision will result in any increase in BFEs compared to existing 
conditions, the requirements of Section 65.12 described above must be met. 

Please send the required data directly to our Technical Evaluation Contractor at the following address: 

Michael Baker Jr . , Inc. 
360 1 Eisenhower Avenue, Suite 600 

Alexandria, Virginia 22304 

Attention: Mr. Edward Mifflin 
(703) 3 17-6227 

For identification purposes, you must include the case number referenced above on all correspondence. 
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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 submittallpayment 
procedures, including the flat review and processing fee for requests of this type established by the revised fee 
schedule that became effective on October 1, 1996. A copy of the notice summarizing the revised fee 
schedule, which was published in the Federal Register, is enclosed for your information. 

If you have any questions regarding this matter, please contact Mr. John Magnotti of our staff in Washington, 
DC, either by telephone at (202) 646-3932 or by facsimile at (202) 646-4596. 

Sincerely, 

Frederick H. Sharroch, Jr., Mief 
Hazard Identification Branch 
Mitigation Directorate 

cc: Mr. Raymond U. Acuiia, P.E. 
Floodplain Manager 
City of Phoenix Street Transportation 

Department 

Mr. Hasan Mushtaq, P.E. 
Engineering Division 
Flood Control District of Maricopa County 



Maricopa County 

2801 West Durango Street a Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 

Fax (602) 506-4601 
TT (602) 506-5859 

BOARD OF DIRECTORS 
Betsey Bayless 

Jan Brewer 
Fulton Brock 
Don Stapley 

Mary Rose Garrido Wilcox 

Shiela Norlin 
Michael Baker Jr., Inc. 
3601 Eisenhower Avenue 
Suite 600 
Alexandria, Virginia 22304 

Re : LOMR request for Dreamy Draw Wash East Case No.: 97-09-83 1P 
FIRM Map Panel 1670 E (9-30-1995) Community: City of Phoenix, Arizona 
W e n  replytng, please refer to : Community NO.: 04005 1 
FCD Contract No. FCD 94-51 

3 16-FEE 

Dear Ms. Norlin : 

This is in response to a request for addtional information, from your office via telephone conversation, on the Letter 
of Map Revision (LOMR) request submitted, dated May 22, 1997, for a revision to the Flood Insurance Rate Map 
(FIRM) for Maricopa County, Arizona and Incorporated Areas. Pertinent information about the request is listed 
below : 

Identifier : Dreamy Draw Wash East . . 
Flooding Source : Dreamy Draw Wash East 
FIRM Panel Affected : 04013C1670 E (9-30-1995) 

The following information are submitted in response to the telephone requests from your office: 

1. Revised pages 4 through 6 of Form 4. 
. . 

2. Revised flood profiles. 

3. Hardcopy of revised HEC-2 input/output. 

4. Revised Exihibit A. 

5. A 3-1/2" diskette with the revised HEC-2 input/out files, updated forms, flood profiles, and Exhibit A. 

Following items are also discussed in relation to the submitted documents. 

ITEM 

I .  A careful evaluation of the existing floodplain maps and the proposed floodplain/floodway delineation 
shows that the cross-section locations were incorrectly identified on the proposed floodplain maps. The 
cross section locations have been relocated to match the existing floodplain maps. As a result of this 
revision, the above-mentioned items are submitted. 



Should additional information be required, please contact either Ms. Teri Mintz, P.E., Water Resources Engineer, 
David Evans and Associates, Inc., at (602)-956-9850 or Hasan Mushtaq, P.E., Project Manager, Engineering Division, 
Flood Control District of Maricopa County at (602)-506-1501. 

Sincerely, 

Hasan Mushtaq, P.E. 
Engineering Division 

Enclosures 

Copy to : Terri Miller, State Coordinator, NFIP 
Arizona Department of Water Resources 
500 North 3rd Street, Phoenix, Arizona 85004 

Ray Acuna, P.E., Floodplain Manager 
City of Phoenix 
200 West Washington Street, Phoenix, Arizona 85004 

Teri Mintz, P.E., Water Resources Engineer 
David Evans & Associates, Inc. 
2929 East Camelback Road, Suite 240, Phoenix, Arizona 85016 

f 

Coord: 

Info: 



Federal Emergency Management Agency 

e Washington, D.C. 20472 

June 6, 1997 

Mr. Hasan Mushtaq, P.E. IN REPLY REFER TO: 
Engineering Division Case No. : 97-09-831P 
Flood Control District of Maricopa County Community: City of Phoenix, Arizona 
2801 West Durango Street Community No. : 04005 1 
Phoenix, Arizona 85009-6399 

3 16-FEE 

Dear Mr. Mushtaq: 

This responds to your request dated May 22, 1997, for a revision to the Flood Insurance Rate Map (FIRM) 
for Maricopa County, Arizona and Incorporated Areas, which is the effective FIRM for your community. 

To minimize the financial burden on the policyholders while maintaining the National Flood Insurance 
Program (NFIP) as self-sustaining, the Federal Emergency Management Agency (FEMA) implemented a 
procedure to recover costs associated with reviewing and processing requests for modifications to published 
flood information and maps. Effective October 1, 1996, FEMA revised the fee schedule, establishing flat 
review and processing fees for most types of requests. Effective March 10, 1997, FEMA modified the fee 
schedule that became effective on October 1. A copy of the notice published in the Federal Register is 
enclosed for your information. The fee for your request is $3,700, and must be submitted before we can begin 
processing your request. Payment of this fee must be made in the form of a check or money order, made 
payable in U.S. funds to the National Flood Insurance Program, or credit card payment. For identification 
purposes, the case number referenced above must be included on the check or money order. 

If you choose to forward your payment using the U.S. Postal Service, please send it to the following address: 

Federal Emergency Management Agency 
Fee-Collection System Administrator 

P.O. Box 3173 
Merrifield, VA 221 16-3 173 

If you choose to forward your payment using an overnight service, please send it to the following address: 

Fee-Collection System Administrator 
C/O Dewberry & Davis, METS Division 

8401 Arlington Boulevard 
Fairfax, VA 22031 

Upon receipt of the requested payment, we will begin our technical review of your request. When you write 
to us about your request, please include the case number referenced above in your letter. Unless otherwise 
directed by you in writing, we will keep the submitted data in our files. 



If you have any questions concerning the processing of your request, please contact our Technical Evaluation 
Contractor at the following address: Michael Baker Jr., Inc., 3601 Eisenhower Avenue, Suite 600, 
Alexandria, Virginia 22304. The Revisions Coordinator for your state, Mr. Edward Mifflin, may be reached 
at (703) 317-6227. If you have any questions regarding FEMA policy or the NFIP in general, please contact 
Mr. John Magnotti of our staff in Washington, DC, either by telephone at (202) 646-3932 or by facsimile at 
(202) 646-4596. 

Sincerely, 

Frederick H. Sharrocks, Jr . , Chief 
Hazard Identification Branch 
Mitigation Directorate 

Enclosure 

cc: Mr. Raymond U. Acuiia, P. E. 
Floodplain Manager 
City of Phoenix Street Transportation 

Department 

Ms. Teri Mintz, P.E. 
Water Resources Engineer 
David Evans & Associates, Inc. 



FEDERAL EMERGENCY MANAGEMENT AGENCY ANNOUNCES 
CHANGES IN USER FEES FOR FLOOD MITIGATION PRODUCTS 

On August 30, 1996, FEMA published an Interim Final Rule in the Federal Regzster that 
detailed how and why the Federal Emergency Management Agency (FEMA) changed the fee 
schedule for several of the products it provides to the public in support of the National Flood 
Insurance Program (NFIP). These changes, which became effective on October 1, 1996, 
were made (1) to simplify existing administrative procedures for individuals who request 
Letters of Map Change and Flood Insurance Study support information and archived data - 
from FEMA and (2) to help maintain the NFIP as a self-supporting, nontaxpayer-fbnded 
program. On August 30, 1996, FEMA also published a notice in the Federal Register 
announcing the revised fee schedule for the following NFIP products: 

e Conditional Letters of Map Amendment 

Conditional Letters of Map Revision Based on Fill 

Conditional Letters of Map Revision 

Letters of Map Revision Based on Fill 
Letters of Map Revision 

Physical Map Revisions 

Flood Insurance Study Support Information and Archived Data Products 

FEMA recently determined it was appropriate to refine the criteria for assessing fees for map 
change requests and to revise the fee schedule itselfbefore publishing a Final Rule and final 
fee schedule notice in the Federal Regrster. The most significant revision FEMA made is the 
restoration of fee exemptions for: (1) Map change requests based on federally sponsored 
flood-control projects where 50 percent or more of the project's costs are federally fbnded; 
and (2) Map change requests based on detailed hydrologic and hydraulic studies conducted 
by Federal, State, or local agencies to replace approximate studies conducted by FEMA and 
shown on the effective FIRM. These and other revisions are documented in the Final Rule 
and the enclosed Notice. The Notice and Final Rule both were published in the Federal 
Register on February 6, 1997. 

Individuals who do not have a subscription to the Federal Regrsfer may obtain this 
information through FEMAYs World Wide Web site (http:/www.fema.gov/MIT/feesch.htm) 
or by calling the FEMA Fax-on-Demand, at (202) 646-3362, and requesting Document 
Number 2001 8. Hard copies of the Final Rule also may be obtained, free of charge, by 
contacting Ms. Imelda Edwards at the address shown below. 

Federal Emergency Management Agency 
Hazard Identification & Risk Assessment Division 

500 C Street SW. 
Washington, DC 20472 

Telephone: (202) 646-3 860 
Facsimile: (202) 646-4596 



f Federal Register / Vol. 62, No. 25 / Thursday, February 6, 1997 / Notices 5739 

FEDERAL EMERGENCY A prirnary component of the fees is sector labor rate charged to FEMA ($50 
MANAGEMENTAGENCY the prevailing private-sector rates per hour) will be used to calculate the 

charged to FEMA for labor and total reimbursable fees. 
Fee Schedule for Processing Requests materials. Because these rates and the Fee Schedule for Requesb for for Map Changes and for Flood actual review and processing costs may 
Insurance Study Backup Data for vary from year to year, FEMA will Conditional Letters of Map Amendment 

Fiscal Year 1997 evaluate the fees at the end of each and Conditional and Final Letters of 

fiscal year and publish revised fee Map Revision Based on Fill 
AMNcY: Federal Emergency schedules, when needed, as notices in Based on a review of actual cost data 
Management Agency (FEMA). the Federal Register. for Fiscal Year 1995, FEMA established 
ACTION: Notice. 

Simplification of Fee Schedule for the following flat user fees, which are to 

SUMMARY: This notice contains the conditional and Final Map Changes be submitted requesters with 
requests dated October 1, 1996 or bter: 

revised fee schedules for processing The existing fee collection process is Request for single-lotlsingle-structure certain requests for changes to National complex and its administration requires CLOMA, CLOMR-F, and LOMR-F, Flood Insurance Program (NFIP) maps time-intemive efforts on the part of 
and for processing requests for Flood FEMA. It also increases the time $400 
Insurance Study (FlS) backup data. The required to pmvide the requesters with Request for multi~le-lOt/multiple- 
changes in the fee schedules will allow the product they require. The current structure CLOMA, $700 
FEMA to reduce further the expenses to system requires requesters to submit an for multi~le-lOt/multi~le- 
the NFIP by recovering more fully the initial fee that is not intended to cover structure CLOMR-F and LOMR-F, 
costs associated with (1) pmcessing the full review and processing costs or $800 
conditional and final map change the cartographic production costs. Request for single-lotjsingle-structure 
requests and (2) retrieving, reproducing, Requesters subsequently receive LOMR-F based on as-built 
and distributing technical and invoices for the balances. The current information (CLOMR-F previously 
administrative support data related to system is complicated further by the issued by FEMA), $300 
FIS analyses and mapping. pre-authorized spending limits placed Request for multiple-lot/multiple- 
DATES: The revised fee schedules are on each product. When F E W  structure LOMR-F based on as-built 
effective for all requests dated October determines t h e  limits will be information (CLOMR-F previously 
1, 1996 or later. exceeded, written authorization to issued by FEMA), $700 

FOR FURTHER INFORMAllON CONTACT: prweed must be obtained Fee Schedule for Requests for Map 
Frederick H. Shamocks, Jr., Chief, can pmceed with its review. Processing Revisions 
Hazard Identification Branch, 500 C of the request is delayed until the 
Street SW., Washington, DC 20472, written authorization is received. Unless the request is otherwise 

FEMA has streamlined the process by exempted under 44 CFR 72.5, requesters ('02) 646-2756 Or by at (202) (1) charging flat user fees for most map must submit the flat user fees shown 646-4596 (not toll-free calls). 
change products and services; (2) below with requests for LOMRs and 

SUW LEMENTARY INFOWHATION: This requiring full payment of fees before PMRs dated October 1, 1996 or later that 
notice contains the revised fee work is begun on most map change are not based on structural measures on 
schedules for processing certain requests; (3) consolidating similar alluvial fans. These fees are based on a 
requests for changes NFIP maps and products or services into a limited review of actual cost data for Fiscal Year 
for processing requests for FIS backup number of user fee categories; and (4) 1995. 
data. The revised schedule for map limiting the number of products for 
changes is effective for all requests which requesters may receive 

Request based on bridge, culvert, 
dated October 1, 1996, or later, in channel, or combination thereof, 

exemptions fmm payment of fees. As a $3,700 accordance with the final rule for requesters know the cost of most Request based on levee, berm, or other changes to 44 CFR parts 65* and 72 products before FEMA begins work. structural measure, $4,300 published in this edition of The initial fee for requests for LOMb Reques( based on informtion the Federal Register, and supersedes the and C L O M ~  based on structural 
current fee schedule established on June measures on alluvial fans has been submitted as followup to CLOMR, 
30, 1992. $2,300 maintained because (1) such requests 

Request based =lely on submission of The revised fee schedule for requests are rare, (2) the FEMA review for these 
for FIS backup data also is effective for requests is usually very complex, and more detailed data, $2,300 

requeJu dated October Igg6 or (3) the costs involved in processing the Fee Schedule for Requests for 
later, and supersedes the current fee requests can fluctuate significantly. Conditional Map Revisions 
schedule published in the Federal 
Register on June 30, 1992. Fees for Conditional and Final Map Unless the request is otherwise 

The basis for the fee schedule for Revisions Based on Structural exempted under 44 CFR 72.5, requesters 
requests for Conditional Letters of Map on Alluvial Fans must submit the flat user fees shown 
Amendment (CLOMAs), Conditional Based on a review of actual cost data below with requests for CLOMRs dated 
Letters of Map Revision Based on Fill for Fiscal Year 1995, FEMA established October 1, 1996 or later that are not 
(CLOMR-Fs), Conditional Letters of $5,000 as the initial fee for requests for based on structural measures on alluvial 
Map Revision (CLOMRs), Letters of Map LOMRs and CLOMRs based on fans. These fees are based on a review 

evision Based on Fill (LOMR-Fs), structural measures on alluvial fans. of actual cost data for Fiscal Year 1995. 
tters of Map Revision (LOMRs), and FEMA will recover the remainder of the Request based on new hydrology, 

hysical Map Revisions (PMRs) and for review and processing costs by bridge, culvert, channel, or 
the fee schedule for requests for FIS invoicing the requester before issuing a combination thereof, $3,100 
backup data is provided in the -- determination letter, consistent with Request based on levee, berm, or other 
separately published final rule. current practice. The prevailing private- structural measure, $3,300 
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Fee Schedule for Requests for Flood 
Insurance Study Backup Data 

Requesters must submit the user fees 
shown below with requests for FlS 
backup data dated October 1,1996 or 
later. These fees are based on a review 
of actual cost data for Fiscal Year 1995. 
They are based on the complete 
recovery of FEMA's costs for retrieving, 
reproducing, and distributing the data, 
as well as a pro rata share of the costs 
for maintaining the data and operating 
the fee reimbursement system. 

As under the previous fee schedule, 
all entities except FEMA's Study 
Contractors, FEMA's Technical 
Evaluation Contractors, and the Federal 
agencies involved in performing FISs 
(i.e., U.S. Army Corps of Engineers, U.S. 
Geological Survey, Natural Resources 
Conservation Service, and Tennessee 
Valley Authority) will be charged for 
requests for FIS backup data. The only 
other exception is that one copy of the 
FIS backup data will be provided to a 
community free of charge if'the data are 
requested during the statutory 90day 
appeal period for an initial or revised 
FIS for that community. 

FEMA has established seven 
categories into which requests for FIS 
backup data are separated. These 
cate odes are: 

(lf category 1-paper copies, 
microfiche, or diskettes of hydrologic 
and hydraulic backup data for current or 
previously effective FIS 

(2) Category 2-Paper or mylar copies 
of topographic mapping developed 
during FlS process 
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(3) Category 3-Paper copies or vary. Therefore, FEMA established flat 
microfiche of survey notes developed user fees for these categories of requests. 
during FIS process The flat user fees are shown below. 

(4) Category 4-Paper copies of 
individual Letters of Map Change Request Under Category 4 

(5) Category 5-Paper copies of First letter. $ 40 
preliminary map panels Each additional letter, $10 

(6) Category 6-Computer tapes of 
Digital Line Graph files Request Under Category 5 

(7) Category 7--Computer diskettes First oanel. f 35 
I - - -  

and user'sminuals ~ O ~ - F E M A  program E~~. additional panel, I~ 
(e.g., Wave Height, Wave Runup, 
Alluvial Fan) Request Under Category 6 (per countv). - -  - 

$150 A non-ref"ndab1e fee of $90, to cover 
. 

the preliminary costs of research and Request Under Category 7 (per copy), 
retrieval, must be submitted to initiate $25 
requests for data under Categories 1,2, 
and 3. The total casts of processing Payment Submission Requirements 
requests in Categories 1,2,  and 3 above 
will vary based on the complexity of the 
research involved in retrieving the data 
and the volume and medium of data to 
be reproduced and distributed. The 
initial fee will be applied against the 
total costs to process the request, and 
FEMA will invoice the requester for the 
balance before the data are pmvided. No 
data will be pmvided to a recluester 
until all reqiired fees have b&n paid. 

No initial fee is required to initiate a 
request for data under Categories 4 
through 7. Requesters will be notified by 
telephone about the availability of 
materials and the fees associated with 
requested data. As with requests for data 
under Categories 1,2, and 3, no data 
will be provided to requesters until all 
required fees are paid. 

The costs for processing requests 
under Categories 4 through 7 will not 

Fee payments must be made in 
advance of services being iendered. 
These payments shall be made in the 
form of a check or money order or by 
credit card payment. Checks and money 
orders must be made payable, in U.S. 
funds, to the National Flood Insurance 
Program. FEMA will provide receipts to 
requesters for their records or billing 
purp-. 

The fees collected will be deposited to 
the National Flood Insurance Fund, 
which is the source of funding for 
providing these services. 

Dated: January 28, 1997. 
Richard W. Krimrn. 
Executive Associate Director, Mitigation 
Directorate. 
[FR Doc. 97-2964 Filed 2-5-97; 8:45 am] 
BILLNO CODE 6718-M-P 



FLOOD CONTROL DISTRICT 
of 

Maricopa County BOARD OF DIRECTORS 

Betsey Bayless 
2801 West Durango Street Phoenix, Arizona 85009-6399 Jan Brewer 

Telephone (602) 506-1 501 Fulton Brock 
Fax (602) 506-4601 Don Stapley 

(602) 506-5859 Mary Rose Garrido Wilcox 

MAY 2 2 199? 
Frederick H. Sharrocks, Jr., Chief 
Hazard Identification Branch 
Mitigation Directorate 
Federal Emergency Management Agency 
500 C Street SW 
Washington, D.C. 20472 

Attn : Mr. John Magnotti 

Re : LOMR request for Dreamy Draw Wash East 
FIRM Map Panel 1670 E (9-30-1995) 
When replylt~g, please refer to : 
FCD Contract No. FCD 94-51 

Dear Mr. Sharrocks : 

This reauest is for a revision to the Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and 
Inccrporated Areas. Pertinent information about the request is listed below : 

Identifier : Dreamy Draw Wash East 

Flooding Source : Dreamy Draw Wash East 

FIRM Panel Affected : 04013C1670 E (9-30-1995) 

T h s  is a request for a LOMR for dreamy Draw Wash East, whch is located entirely within .the City of 
Phoenix, Arizona. The wash flows in a south-westerly direction and discharges into the Arlzona Canal 
Diversion Channel (ACDC), constructed by the U.S. Army Corps of Engineers as part of the Plan 6, Greater 
Phoenix Area Including New kver  flood mitigation program. 

The following information is submitted in support of the LOMR request : 

1. A payment of $3,700 in the form of a check is included. 

2. FEMA application form (Revision Requestor and Community Official Form, E b b i t  1). 

3. A notarized copy of the public notice (Exhibit 2). 

4. A complete set of LOMR application forms(Exhibit 3). 

5. Revised profile plot showing the match point locations (Exhibit 4). 



6. 

7. 

Revised Floodplain/floodway boundary annotated on the FIRM panel 1670 E (1"=1000', Exhibit 5). 

Photographs of the Myrtle Avenue Wash from approximately 700' upstream of Morten Avenue, at 

the upper limit of the study to the Spillway into the ACDC (Exhibit 6). 

8. As-built plans for the spillways at the ACDC by the US Army Corps of Engineers (sheets 29/30 and 

76 of 90, Exhibit 7). 

9. Hydraulic plan and profile for the spillways at the ACDC by the US Army Corps of Engineers (plates 

4 and 11, Exhibit 8). 

10. A copy of the letter, stating that the As-built plans were prepared by the Corps of Engineers (Exhibit 

9). 

11. A complete set of survey notes (Exhibit 10). 

12. Flood insurance study work maps including previous approximate delineation of Myrtle Avenue 

Wash (1"=100' scale, Exhibit 11). 

13. Cross-section location Map for Dreamy Draw Wash East (lU=5O'and 1"=20' scale, Exhibit 12). 

14. Available topographic mapping (1"=400t) of Dreamy Draw Wash East and vicinity (sheet 76 of 111, 

Exhibit 13). 

15. Hard copy input/output of the duplicate effective and the revised HEC-2 model (Exhibit 14). 

16. Four 3-1/2" diskettes with the duplicate effective and the revised HEC-2 model, and other necessary 
information (Exhibit 15). 

Following items are also discussed in relation to the LOMR application. 

ITEM 

1. Starting Water Surface Elevation for the HEC-2 model was established based on critical depth at the 
ACDC Spillway. The computed critical depth was 1241.0'. 

2. The As-built plans for the different reaches of the ACDC were prepared by the US Army Corps of 
Engineers. As such, the As-built plans (sheet 29, 30 and 76 of 90, Exhibit 9), submitted with this 
application package, are not certified by registered professional engineer. A copy of the letter, stating 
that these As-built plans were prepared by the US army Corps of Engineers, is included in this 
submittal as a supporting document (Exhibit 11). 

3. Results from a split flow analysis, that was performed (model MA19REV.HC2, from Myrtle Avenue 
LOMR submittal) as part of the Myrtle Avenue Letter of Map Revision, show that approximately 532 
cfs. of flow leaves the Myrtle Avenue Wash, spilling into Dreamy Draw Wash East, in the westerly 
direction. This flow no longer returns to the Myrtle Avenue Wash. Therefore, 532.0 cfs of flow is 
added to the D~eamy Draw Wash approximately at cross section 0.166. 

4. It is proposed that the existing Zone AE, northwest of 16th Street and the Myrtle Avenue alignment 
should remain due to the minor wash draining that area, west of 16th Street. This watershed was not 
analyzed as part of this study and; therefore, should remain unchanged. The base flood elevation 
in this area is 1242 which is very close to the base flood elevation of 1241.29 found in the revised 
model at about the same location. A transition is made between the existing and revised floodplain 
delineation. 

5. The Dreamy Draw East Wash revised model vertically ties in to the duplicate effective model within 



0.45' at cross section 0.59. The floodway and floodplain widths, upstream of Morton Avenue are 
shown to be equal in Exhibit A. The difference between the floodplain and floodway becomes 
insignificant at 1"=1000'. 

Should additional information be required, please contact either Ms. Teri Mintz, P.E., Water Resources 
Engineer, David Evans and Associates, Inc., at (602)-956-9850 or Hasan Mushtaq, P.E., Project Manager, 
Engineering Division, Flood Control District of Maricopa County at (602)-506-1501. 

Sincerely, 

Hasan Mushtaq, P.E. 
Engineering Division 

Enclosures 

Copy to : Terri Miller, State Coordinator, NFIP 
Arizona Department of Water Resources 
500 North 3rd Street, Phoenix, Arizona 85004 

Ray Acuna, P.E., Floodplain Manager 
City of Phoenix 
200 West Washington Street, Phoenix, Arizona 85004 

Teri Mintz, P.E., Water Resources Engineer 
David Evans & Associates, Inc. 
2929 East Camelback Road, Suite 240, Phoenix, Arizona 85016 

Coord : r g  
Info : 



FEDERAL EMERGENCY MANAGEMENT AGENCY 

APPLICATION FOR 
LETTER OF MAP REVISION 

DREAMY DRAW WASH EAST 

Prepared by 

DAVID EVANS AND ASSOCIATES, INC. 
2929 East Camelback Road, Suite 240 

Phoenix, Arizona 85016 

Submitted by 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
2801 West Durango Street 

Phoenix, Arizona 85009 



EXHIBIT 1 



ATTENTION 

The fdlowing forms are a digital version of the Application/Certification 
forms d@@oped by the Federal Emergency Management Agency for 
requesting revisions to the National Flood Insurance Program maps. 
The format contained on following forms matches that of FEMA Form 
81-89 Series, dated October 1994; with OMB Burden Number 3067- 
01 48, which expires July 31 pq 997. 

Since the foms have been reviewed and approved by the Office of 
Management and Budget the digital version must not be altered in any 
manner. - 

After completing the form please copy to a 3.5" or 5.25" diskette. The 
diskette should be included with your request along with a hardcopy of 
the completed forms. Please note that there are places for signatures 
on the hardcopy of this page and all the forms. 

I cerbfy that the attached forms have not been altered in any manner. 

/ 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
MITIGATION DIRECTORATE * 



Public reporting burden for this form is estimated to average 2.1 3 hours per response. The burden estimate includes 
the time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any 
suggestions for reducing this burden to: Information Collections Management, Federal Emergency Management 
Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Papetwork 
Reduction Project (3067-0148), Washington, DC 20503. 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
REVISION REQUESTOR AND COMMUNITY OFFICIAL FORM 

1. OVERVIEW 
1. The basis for this revision request is (are): (check all that apply) 

PUBLIC BURDEN DISCLOSURE NOTICE 

O.M.B. Burden No. 3067-0148 
Expires July 31, 1997 

X Riverine - 
- Coastal 
- Alluvial Fan 
- Shallow Flooding (e.g. Zones 

A 0  and AH) 
- Lakes 

FEMA USE ONLY 

X Physical change - 
- Existing 

Proposed 
- improved methodology 

Improved data 
- Floodway revision 
- Other 

Explain 
2. Flooding Source: Dreamy Draw East Watershed 
3. Project Namelldentifier: Dreamy Draw Wash East 
4. FEMA zone designations affected:E 

(example: A, AH, AO, A1-A30, A99, AE, V, V1-30, VE, B, C, D, X) 
5. The NFIP map panel(s) affected for all impacted communities is (are): 

Affected by 
windlwave action 
- Yes 
- No 

Community 
No. 

EX:480301 
480287 

040051 

- Other (describe) 

- Channelization 
- LeveelFloodwall 

X Bridge/Culvert - 
- Dam 
- Coastal 
- Fill 
- Pump Station 
- None 
- Channel Relocation 
- Excavation 
- Other (describe) 

6. The area of revision encompasses the following types of flooding, structures, and associated disciplines: 
(check all that apply) 

Types of Flooding Structures Disciplines* 

Community 
Name 

Katy, City 
Harris County 
Phoenix, City 

X Water Resources - 
- Hydrology 

X Hydraulics - 
- Sediment Transport 

Interior Drainage 
- structural 
- Geotechnical 
- Land Surveying 
- Other (describe) 

I *Attach completed "Certification by Registered Professional Engineer and/or Land Surveyor" Form for each I 

County 

Harris, Fort Bend, 
Harris 
Maricopa 

I discipline checked. (Form 2) 
2. FLOODWAY INFORMATION 

Revision Requestor and Community Official Form Form 1 Page 1 of 4 

State 

TX 
TX 
AZ 

Map 
No. 

480301 
48201 C 

04013C 

Panel 
No. 

0005D 
0220G 

1670 E 

Effective 
Date 

02/08/83 
09/28/90 

09/30/95 



Attach copy of either a public notice distributed by the community stating the community's intent to revise the floodway 
or a statement by the community that it has notified all affected property owners and affected adjacent jurisdictions. 

9. Does the State have jurisdiction over the floodway or its adoption by communities participating in the NFIP?- 
Yes No 

If yes, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of 
the approval of the revised floodway by the appropriate State agency. 

3. PROPOSED ENCROACHMENTS 
10. With floodways: I 

1A. Does the revision request involve fill, new construction, substantial improvement, or other development in 
the floodway? X Yes - No 

1 B. If yes, does the development cause the 100-year water-surface elevation to increase at any location by 
more than 0.000 feet? - Yes X No 

1 11. Without floodways: I 
2A. Does the revision request involve fill, new construction, substantial improvement, or other development in 

the 100-year floodplain? - Yes - No 
2B. If yes, does the cumulative effect of all development that has occurred since the effective SFHA was 

originally identified cause the 100-year water-surface elevation to increase at any location by more than one 
foot (or other surcharge limit if community or state has adopted more stringent criteria)? 

I - Yes -No I 
I If the answer to either Items 1 B or 2B is yes, please provide documentation that all requirements of Section 65.12 of 

the NFlP regulations have been met, regarding evaluation of alternatives, notice to individual legal property owners, I 
( concurrence of CEO, and certification that no insurable structures are impacted. I 

4. REVISION REQUESTOR ACKNOWLEDGMENT 
12. Having read NFlP Regulations, 44 CFR Ch. I, parts 59, 60, 61, and 72, 1 believe that the proposed revision 

is is not in compliance with the requirements of the aforementioned NFlP Regulations. 
5. COMMUNITY OFFICIAL ACKNOWLEDGMENT 

13. Was this revision request reviewed by the community for compliance with the community's adopted floodplain 
management ordinances? Yes - No 

14. Does this revision request have the endorsement of the community? Yes - No 

I If no to either of the above questions, please explain: I 
I Please note that community acknowledgmeni andlor notification is required for all requests as outlined in Section 65.4 ( 
I (b) of the NFlP Regulations. 1 

6. OPERATION AND MAINTENANCE r 15. Does the physical change involve a flood control structure (e.g., levees, floodwalls, channelization, basins, I 
I dams)? 2 Yes - No I 
I If yes, please provide the following information for each of the new flood control structures: I 

A. Inspection of the flood control project will be conducted periodically by Flood Control District of 
(entity) 

Maricopa County with a maximum interval of three months between inspections. 
B. Based on the results of scheduled periodic inspections, appropriate maintenance of the flood control 

facilities will be conducted by Flood control District of Maricopa County 
(entity) 

to ensure the integrity and degree of flood protection of the structure. 
I C. A formal plan of operation, including documentation of the flood warning system, specific actions and I 

assignments of responsibility by individual name or title, and provisions for testing the plan at intervals not less 
than one year, X has has not been prepared for the flood control structure. 

Revision Requestor and Community Official Form Form 1 Page 2 of 4 



Attach operation and maintenance plans 
7. REQUESTED RESPONSE FROM FEMA 

r? 

\ 

16. After examining the pertinent NFlP regulations and reviewing the document entitled "Appeals, Revisions, and 
Amendments to Flood Insurance Maps: A Guide for Community Officials," dated January 1990, this request is 

D. The community is willing to assume responsibility for performing - overseeing compliance with the 
maintenance and operation plans of the Dreamv Draw East S~illwav 

(Name) 
flood control structure. If not performed promptly by an owner other than the community, the community 
will provide the necessary services without cost to the Federal government. 

I '  for a: 

- a. CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would 
justify a map revision (LOMR or PMR), or proposed hydrology changes (see 44 CFR Ch. I, 
Parts 60, 65, and 72). 

X b. LOMR A letter from FEMA officially revising the current NFIP map to show changes to floodplains, 
floodways, or flood elevations. LOMRs typically depict decreased flood hazards. (See 44 
CFR Ch. I Parts 60 and 65.) 

- c. PMR A reprinted NFlP map incorporating changes to floodplains, floodways, or flood elevations. 
Because of the time and cost involved to change, reprint, and redistribute an NFlP map, a 
PMR is usually processed when a revision reflects increased flood hazards or large-scope 
changes. (See 44 CFR Ch. I, Parts 60 and 65.) 

1 -  d. Other: Describe: 
1 I 

8. FORMS INCLUDED 1 17. Form 2 entitled, "Certification by Registered Professional Engineer and/or Land Surveyof must be submitted. 

The following forms should be included with this request if (check the included forms): 

Hydrologic analysis for flooding source differs from that - Hydrologic Analysis Form 
used to develop FIRM (Form 3) 

Hydraulic analysis for riverine flooding differs from that 
used to develop FlRM 

The request is based on updated topographic 
information or a revised floodplain or floodway 
delineation is requested 

X Riverine Hydraulic Analysis Form - 
(Form 4) 

X Riverine/Coastal Mapping Form - 
(Form 5) 

I The request involves any type of channel modification - Channelization Form (Form 6) I 
The request involves new bridge or culvert or revised - X BridgeICulvert Form 
analysis of an existing bridge or culvert (Form 7) 

The request involves a new revised levee/floodwall 
system 

- Levee/Floodwall System Analysis Form 
(Form 8)  

I The request involves analysis of coastal flooding - Coastal Analysis Form (Form 9) I 
The request involves coastal structures credited as 
providing protection from the 100-year flood 

- Coastal Structures (Form 10) 

1 The request involves an existing, proposed. or modified - Dam Form (Form 11) I 

Revision Requestor and Community Official Form Form 1 Page 3 of 4 
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dam 

The request involves structures credited as providing - Alluvial Fan Flooding Form 
protection from the 100-year flood on an alluvial fan (Form 12) 



I 9. INITIAL REVIEW FEE 

a8. The minimum initial review fee for the appropriate request category has been included. - X Yes -No 
Initial fee amount: $ 3700.00 

I 

19. This request is for a project that is for public benefit and is primarily intended for flood loss reduction to insurable 
structures in identified flood hazard areas which were in existence prior to the commencement of construction of 
the flood control project. - Yes No 

20. This request is to correct map errors, to include the effects of natural changes within the areas of special flood 
hazards, or solely to provide mwe detailed data. - Yes -No 

Note: I understand that my signature indicates that all 
information submitted in support of this request is correct. 

Note: Signature indicates that the community under- 
stands, from the revision requestor, the impacts of the 
revision on flooding conditions in the community. 

$,'..~L ! i 
,,,> \ 1.: P E 

U;'u La,,- i i,:+*t,+Li4 

Printed Name and Title of Revision Requestor 

F 
tkux.. 

ame and Title a( Com 

I Company Name . 

Does this request impact any other communities: - Yes X N o  

f?qiX 
{ Community Name * 

b o z  5 ~ b  1 5 0 1  3-* 2/-4 y 
Date ' Telephone No. 

If yes, attach letters from all affected jurisdictions acknowledging revision request and approving changes to floodway, if 
applicable. 

'Date 

Note: Although a photograph of physical changes is not required, it may be helpful for FEMA's review. 

Revision Requestor and Community Official Form Form 1 Page 4 of 4 
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A N N O U N C E M E N T  OF,' 
F L O O a  "AXARD STJDY 

The Cltv of Phoenix, under 
authorl tv- of the Natlonal . 
Fi& 1n;urance Act of 1968 
(P.L 90-Ma),  as amended,. 
and the Flood Disaster Pro- 
tectior Act  of 1973 (P.L: 
93-23-43, Is authorizlno a re- 
~ t & v  ot t he  Mvrt le Avenue 

Countv and performed b v .  
David Evans and AsMClateS. - - 
Inc. . 
The poipose of this re-study _ _  _ . ._ - - - 
is b re-delineate. the flood- 
plaln/floodwav, considering 
the effech of the S~ i l lwav  at 
the ACDC. These flood el* 
vations wlll be used by ' t he '  
Cltv of Phomlx to carrv out '  
floodplain manapement re- 
sponsiblilnes and bv  the Fed- 
e r a l  E m e r g e n c y  
M a n a g e m e n t  A g e n c y  
(FEMA) to determine flood 
insurance rates under the 
Natlonal F b o d  insurance 
Prwrarn  (NFIP).. 
This announcement is I* 
tended to notltv the commu- 
ni ty 'o f  -revisions to. the 
flood~lain/tloodwaV bound- 
aries of the Myrt le Avenue- 
Wash and Dreamy Draw 
Wash East. Any Interested- 
person, who mav have anv 
relevant facts and technical 
data concerning local flood , 
hazards, Is reauested to Dro- 
vide such information to the ' 
Cltv ot Phoenix. These should 
be directed to MC Ravmond . 
U. Acuna, P.E., Floodplain ' 
Manager, 200 West Wash- ' 
lngton -Street, 9th. Floor. 
Phoenlx, Arizona 85003. t e b .  
phone (602). 262-4960,. ,tax ; 
(602)  262-7322.. . 
publlshe& ~ e p t e r n k  5;,1996: 

ARIZONA BUSINESS GAZETTE 
PO BOX 194 

Phoenix, Arizona 8500 1-0 194 
(602) 271-7300 

STATE OF AFLIZONA 
COUNTY OF MAFUCOPA > SS. 

TOM BIANCO, being first duly sworn, upon oath 
deposes and says: That he is the legal advertising - 
manager of the Anzona Business Gazette, a newspaper 
of general circulation in the county of Maricopa, State 
of h z o n a ,  published at Phoenix, Arizona, and that the 
copy hereto attached is a true copy of the 
advertisement published in the said paper on the dates 
indicated. 

Sworn to before m e  this 
5th day of 
September  A. D. 1996 



EXHIBIT 3 



Introduction 

David Evans and Associates was contracted by the Flood Control District of Maricopa 
County (FCDMC) to analyze Dreamy Draw Wash East and revise the Flood Insurance 
Rate Map (FIRM) as necessary. This new analysis has been performed due to the 
construction of the Arizona Canal Diversion Channel (ACDC) and the construction of 
channel improvements along the reach. The ACDC was built in 1994 by the US Army 
Corps of Engineers. It was designed to convey runoff that ponds upstream of the 
Arizona Canal, an irrigation distribution system in Phoenix. 

Area Studied 

Detailed hydraulic analysis was performed along Dreamy Draw Wash East between 
Frier Drive and the spillway into the ACDC, which is located at the downstream 
portion of a previously studied reach of Dreamy Draw Wash East. The aerial 
topographic maps used in the design and construction of the ACDC were used to 
supplement the required ground information (GR cards) used in the revised HEC-2 
model. 

Several changes to the topography have occurred since the original flood insurance 
study performed by FEMA. The changes involve the construction of a commercial 
building at the northeast corner of Myrtle Avenue and 16th Street and a realignment of 
the conveyance channel around the site along its eastern and southern boundary. 
Another change to the topography was the construction of a commercial building along 
the west side of 16th Street at Myrtle Avenue. The building includes a culvert-like 
conveyance channel under the building, that directs flow from Dreamy Draw Wash 
East through the spillway into the ACDC. Another change that occurred since the 
original study was channelization upstream of Morten Avenue which includes another 
culvert-like conveyance channel under a building. 

Hvdraulic Analvsis 

A duplicate effective model was prepared using the data available from the Federal 
Emergency Management Agency (FEMA). The data was provided to FCDMC on 
microfiche. A revised model was prepared using the current, more detailed 
topography. Exhibit B, located in the back pocket, shows the detailed survey 
information at the downstream end of the study, including the spillway. Exhibit C, 
also located in the back pocket, shows the detailed survey information at the upstream 
portion of the study. The remaining topographic information was based on the 
topographic drawing used for the design and construction of the ACDC. The extent of 
the study was from approximately 700 feet upstream of Morten Avenue to the spillway 
into the ACDC. 



The Manning roughness coefficients utilized in the new analysis are 0.013 for the 
concrete spillway, 0.015 for the roadway, 0.022 for dirt covering, 0.025 to 0.04 for 
overbank ranging from sparse to relatively dense vegetation, and 0.06 for thicker 
vegetation with some trees. 

The starting water surface elevations for the HEC-2 model were established based on 
critical depth at the ACDC spillways. Due to better topographic information, 35 cross 
sections were modeled in the new analysis as compared to the 12 in the duplicate 
effective model. The cross sections are located on the 1" = 100' scale topographic map 
located in the back pocket. Due to the new topographic data and the location and 
alignment of cross sections, comparing water surface elevations of cross sections by 
numerical order from the effective model compared to the revised model may not be 
relevant. 

The revised model includes an additional 536 cfs from downstream of cross section 
.I66 to account for the flow that spills out of Myrtle Avenue Wash. This results in 
1536 cfs downstream of cross section .I66 and 1000 cfs upstream of cross section .166. 

Results 

Due to the topographic changes in the study area, the alignment of the revised 
floodplain boundary has been altered. Refer to Exhibit A and Figures 1 and 2 for a 
summary of the existing and revised floodplain. The Dreamy Draw Wash East 
floodplain ties into the Myrtle Avenue revised floodplain based on our recent LOMR 
submittal. 

The Dreamy Draw Wash East revised model ties in vertically into the duplicate 
effective model at cross section 0.59 within 0.45 foot. The floodway and floodplain 
boundaries upstream of Morton Avenue are shown to be the same on Exhibit A, 
following the same graphical representation as the existing FIRM panel. Once the 
floodplain and floodway boundaries are reduced to a 1" = 1000' exhibit, no difference 
is visible. 

The existing Zone AE northwest of 16th Street and the Myrtle Avenue alignment 
should remain due to the minor wash west of 16th Street. This watershed was not 
analyzed as part of this study and; therefore, should remain unchanged. The base flood 
elevation in this area is 1242 which is very close to the base flood elevation of 1241.29 
found in the revised model at about the same location. 



I ENGINEER I I 1 

FEDERALEMERGENCYMANAGEMENTAGENCY 
CERTIFICATION BY REGISTERED PROFESSIONAL 

ANDIOR LAND SURVEYOR FORM I 1 
PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 0.23 hours per response. The burden estimate includes 
the time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any 
suggestions for reducing this burden to: Information Collections Management, Federal Emergency Management 
Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork 
Reduction Proiect (3067-01481. Washinaton. DC 20503. 

O.M.B. Burden No. 3067-0148 
~ x p t e ~  J* 31,1997 

I 1. This certification is in amdance  with 44 CFR Ch. I, Section 65.2 I 

FEMA USE ONLY 1 

2. 1 am licensed with an expertise in: hvdraulics 
[example: water resources (hy&~logy, hydraulics, sediment transport, interior drainage)' structural, 
geotechnical, land surveying.] 

1 3. 1 have 6 years experience in the expertise listed above. I 1 4. I have prepared - reviewed the attached supporting data and analyses related to my expertise. I 1 5. 1 -X- have - have not visited and physically viewed the project. I 
6. In my opinion, the following analyses and/or designs, islare being certified: Revised flood~lan due to construction 

of s~illwav into ACDC. In addition, channelization was constructed around commercial site at northeast comer of 
16th St. & Myrtle Ave. and uDstream of Morten Avenue. 

7. Based upon the following review, the modifications in place have been constructed in general accordance with 
plans and specifications. 

J Basis for above statement: (check all that apply) 

a. - Viewed all phases of actual construction. 
b. - Compared plans and specifications with as-built survey information. 
c. Examined plans and specifications and compared with completed projects. 
d. Other: Performed to~oara~hic survev as Dart of flood~lain delineation Drocess. 

8. All information submitted in support of this request is 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. 

I Name: Teri S. Mintz 

Title: Water Resource Enaineer 

Registration No.: 30013 Expiration Date: 3/31/99 

State: Arizona 

'Specify Subdiscipline 

Seal 
(Optional) 

3, Note: Insert not applicable (NIA) when statement does not apply. 

FEMA Form 81-89A, AUG 93 C e r t i f i  by Registered Professional 
Engineer andlor Land Surveyor Form Form 2 



Community Name: Phoenix 

Flooding Source: Dreamv Draw East Watershed 
(One form for each floodng source) 

FEMA USE ONLY FEDERAL EMERGENCY MANAGEMENT AGENCY 
RlVERlNE HYDRAULIC ANALYSIS FORM 

Project Namelldentifier: Dreamv Draw Wash East 
1. REACH TO BE REVISED 

Downstream Limit: 0.001 1 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes 
the time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any 
suggestions for reducing this burden to: Information Collections Management, Federal Emergency Management 
Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Papelwork 
Reduction Project (3067-0148), Washington, DC 20503. 

O.M.B. Burden No. 3067-0148 
mi res  JUIY 31, 1997 

I Upstream Limit: 0.59 1 
2. EFFECTIVE FIS 

I 1 I - Not studied I 
I - Studied by approximate methods I 
I Downstream limit of study: 

Upstream limit of study: 

X Studied by detailed methods - 
Downstream limit of study: .150 
Upstream limit of study: J7J 

I Floodway delineated 

Downstream limit of Floodway: .A50 
Upstream limit of Floodway: . 7 7 c  

3. HYDRAULIC ANALYSIS 

Why is the hydraulic analysis different from that used to develop the FIRM? (Check all that apply) 

Not studied in FIS - 

- Improved hydrologic datalanalysis. Explain: 

- Improved hydraulic analysis. Explain: 

X Flood control structure. Explain: Construction of Arizona Canal Division (ACDC) & spillway. Also, a - 
realinnment of the channel was done due to construction at the northeast corner of 16th St. & Mrytle 
Ave. and upstream of Morten Ave. 

- Other. Explain: 

I 
1 

FEMA Form 81-89C, AUG 93 Riverine Hydraulic Analysis Form Form 4 Page 1 of 6 



3. RlVERlNE HYDRAULIC ANALYSIS FORM 
Models Submitted 

For areas which have detailed flooding: 
Full input and output listings along with files on diskette (if available) for each of the models listed below (items 1, 2, 3, 
4, and 5)  and summary of the source of input parameters used in the models must be provided. The summary must 
include a corn~lete description of any changes made from model to model (e.g., duplicate effective model to corrected 
effective model). At a minimum, the Duplicate Effective (item 1) and the Revised or Post-Project Conditions (item 4) 
models must be submitted. See instructions for directions on when other models may be required. 

For areas which do not have detailed flooding: 
Only the 100-year flood profile is required. A hydraulic model is not required for areas which do not have detailed 
flooding; however, BFEs may not be added to the revised FIRM. If a hydraulic model is developed for the area, items 
3 and 4 below must be submitted. 

1. Duplicate Effective Model 

Copies of the hydraulic analysis used in the effective FIS, referred to 
as the effective models (lo-, 50-, 100-, and 500-year multi-profile 
runs and the floodway run) must be obtained and then reproduced 
on the requestor's equipment to produce the duplicate effective 
model. This is required to assure that the effective model input data 
has been transferred correctly to the requestor's equipment and to 
assure that the revised data will be integrated into the effective data 
to provide a continuous FIS model upstream and downstream of the 
revised reach. 

2. Corrected Effective Model 

Natural 

X - 

Natural 

The duplicate effective or corrected model is modified to produce 
the existina or pre-~roiect conditions model to reflect any modifi- 
cations 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. If no modification has occurred 
since the date of the effective model, then this model would be 
identical to the corrected effective or duplicate effective model. 

4. Revised or Post-Project Conditions Model 

Floodway 

- X 

Floodway 

The corrected effective model is the model that corrects any errors 
that occur in the duplicate effective model, adds any additional cross 
sections to the duplicate effective model, or incorporates more 
detailed topographic information than that used in the currently 
effective model. The corrected effective model must @ reflect any 
man-made physical changes since the date of the effective model. 
An error could be a technical error in the modeling procedures, or 
any construction in the floodplain that occurred prior to the date of 
the effective model but was not incorporated into the effective 
model. 

3. Existing or Pre-Project Conditions Model 

I . .  - 
J 

Riverine Hydraulic Analysis Form Form 4 Page 2 of 6 

- 

Natural 

The existina or pre-proiect conditions model (or duplicate effective or 
corrected effective model, as appropriate) is revised to reflect 
revised or post-project conditions. This model must incorporate any 
physical changes to the floodplain since the effective model was 
produced as well as the effects of the project. When the request is 
for proposed project this model should reflect proposed conditions. 

5.  m r :  Please attach a sheet describing all other models 
submitted. 

- 

Floodway 

6. Hydraulic Analyses (only if hydraulic models are not developed) 
Please attach all calculations for the existing or pre-project conditions and the revised or post-project conditions. 
Proceed to Form 5 "RiverinelCoastal Mapping Form." 

X - 

Natural 
- 

- X 

Floodway 
- 



4. MODEL PARAMETERS (from model used to revise 100-year water-surface elevation) 

Riverine Hydraulic Analysis F m  

1. Discharges: 
1 0-year.. ...................................... 

........................................ 50-year 

100-year ...................................... 
...................................... 500-year 

Attach diagram showing changes in 
100-year discharge 

Form 4 Page 3 of 6 

2. Explain how the starting water-surface elevations were determined: startina water surface elevation was set at 
critical de~ th  at s~illway 

3. Give range of friction loss coefficients (Manning's "n")hannel.. .O15 -.04 .......................................... 
...................................... Overbanks.. .015 - .06 

I I 
Explain: Field investiaation was done to determine 'n' values (photos included). Channel com~osed of concrete to 
natural channel with veaetation, overbanks from concrete to fairly dense veaetation. dense veaetation between 

4. Describe how the cross section geometry data were determined (e.g., field survey, topographic map, taken from 
previous study) and list cross sections that were added. 

T0~0araDhiC maDs and detailed field survev data 

5. Were natural channel banks selected as the location of the left and right channel banks in this model? 

X Yes - No If no, explain why not: - 

Upstream Limit 

1000 

Downstream Limit 

1536 



4. MODEL PARAMETERS (Cont'd) 

6. Explain how reach lengths for channel and overbanks were determined: 

1 Measured from survev and/or to~oara~h ic  drawinas (channel and overbanks are well defined. 

5. RESULTS (from model used to revise 100-year water-surface elevations) 

1. Do the results indicate: 

................ I a. Water-surface elevations higher than end points of cross sections? I - yes NO I 
............................... ............................................... I b. Supercritical depth? .. 1 

c. Critical depth? ....................................................................................... X Yes - No I - 
............................................................................ d. Other unique situations I - Yes No 

If yes to any of the above, attach an explanation that discusses the situation and how it is presented on the 
profiles, tables, and maps. 

2. What is the maximum change in energy gradient between cross sections?: ........... 
Specify location ...................................................................................... 

7.7 

.471 to .498 

............................ 3. What is the distance between the cross sections in 2 above?: 

.................................... 4. What is the maximum distance between cross sections? 

1 5. Floodway determination 

141 ' 

210' 

................................................ ................................... Specify location .. 

I a. What is the maximum surcharge allowed by the community or State? ............. I 
.296 - .336 

I b. What is the maximum surcharge for the revised conditions? ......................... I 
..................................................................................... I Specify location I .59 1 

................................................................. I c. What is the maximum velocity? I 10.82 fps I 

If yes, the floodway may need to be widened. If it is not widened, please explain 
and indicate the maximum negative surcharge. 

Explain: A nealiaible neaative surcharae of .04 feet occurs at cross section .108. A maximum surcharae of 
1.04 foot that occurs at cross section .59 rounds to 1 foot. 

...................................................................................... Specify location 

d. Are there any negative surcharge values at any cross section? ....................... 

Riverine Hydraulic Analysis Form 

.I41 

- X Yes -No 

Form 4 Page 4 of ~6 



5. RESULTS (Cont'd) 

6. Is the discharge value used to  determine the floodway anywhere different from that used to  determine the 

............................................................................. natural 100-year flood elevations? - Yes A No 

If Yes, explain: 

......................................... 7. Do 100-year water-surface elevations increase at any location? - Yes No 

If yes, please attach a list of the locations where the increases occur, state whether or not the increases are 
located on the requestor's property, and provide an explanation of the reason for the increases. (For 
example: State if the increase is due to fill placed within the floodway fringe or placed within the currently 
adopted floodway limits.) 

I Please attach a completed comparison table entitled: Water-Surface Elevation Check (See page 6) I 
6. REVISED FlRMlFBFM AND FLOOD PROFILES 

A. The revised water surface elevations tie into those computed by the effective FIS Model (lo-, 50-, 700-, and 
500-year), downstream of the project at cross section nla within feet (vertical) and upstream 
of the project at cross section .59 within . I  2 feet (vertical). 

B. The revised floodway elevations tie into those computed by the effective FIS model, downstream of the 
project at cross section n/a within feet (vertical) and upstream of the project at cross section - 
.65 within . .07 feet (vertical). 

C. Attach profiles, at the same vertical and horizontal scale as the profiles in the effective FIS report, showing 
stream bed and profiles of all floods studies (without encroachment). Also, label all cross sections, road 
crossings (including low chord and top-of-road data), culverts, tributaries, corporate limits, and study 
limits. If channel distance has changed, the stationing should be revised for all profile sheets. 

D. Attach a Floodway Data Table showing data for each cross section listed in the published Floodway Data 
Table in the FIS report. 

I Proceed to  Riverine/Coastal Mapping Form I 

Riverine Hydraulic Analysis Form Form 4 Page 5 of 6 



Include all cross sections in the models between tie-in points. Any interpolated values should be indicated in parentheses. Page 6 of 6 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
WATER-SURFACE ELEVATION CHECK 

COMMUNITY NAME 

' 100-year (natural) water-surface elevation 2~ncroachment (floodway) Water-Surface Elevation 'Surcharge Value 

FLOODING SOURCE 

Dreamy Draw East Phoenix 

SECNO 

.471 

.498 

.507 

.517 

".46 

524 

531 

.549 

.559 

566 

,576 

.582 

COMMENTS: 

PROJECT NAMEIIDENTIFIER 

Dreamy Draw Wash East 

"Cross sections for dupl~cate effective model placed in table according to location along 

NCWSEL' 

DUPLICATE 

NCWSEL' 

1271.92 

CORRECTED 

NWSEL' 

wash, not numerically. 

EFFECTIVE 

FCWSEL~ SURC.' FCWSEL~ 

1271.63 

FCWSEL~ NCWSEL' NCWSEL' 

1263.72 

11271.54 

1272.63 

1272.90 

1273.16 

1273.27 

1274.00 

1275.37 

1275.51 

1277.26 

1278.09 

EFFECTIVE 

SURC.~ 

-.29 

EFFECTIVE 

SURC? 

EXISTINGIPRE-PROJECT 

FCWSEL~ 

REVISEDIPROJECT 

FCWSEL~ 

1264.17 

11271.54 

1272.66 

1273.21 

1 273.45 

1273.47 

1274.27 

1275.55 

1276.25 

1278.18 

1278.92 

SURC.' SURC.' 

+.45 

0 

+ .03 

+.31 

+ .29 

+ .20 

+.27 

+.I8 

+.74 

+.92 

+.83 



Include all cross sections in the models between tie-in points. Any interpolated values should be indicated in parentheses. 

- , 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
WATER-SURFACE ELEVATION CHECK 

COMMUNITY NAME 

Phoenix 

**.I50 1247.01 1251.60 +4.59 

.I41 1248.39 1248.95 + .56 

.I66 1250.14 1250 20 +.06 

.I83 1250.14 1250.39 +.25 

.221 1251.94 1252.63 +.69 

COMMENTS: 
'Negative surcharges are neglig~ble, rounds to  zero. 
"Cmss sections for duplicate effective model placed in table according to  location along wash, not numerically 

'100-year (natural) water-surface elevation 2~ncroachment (floodway) Water-Surface Elevation 'surcharge Value 

FLOODING SOURCE 

Dreamy Draw East 

PROJECT NAMEIIDENTIFIER 

Dreamy Draw Wash East 

SECNO 

.006 

.044 

.049 

.061 

.071 

.084 

.097 

.lo8 

DUPLICATE EFFECTIVE EFFECTIVE 

NCWSEL' NCWSEL' 

CORRECTED EFFECTIVE 

NCWSEL' FCWSEL~ 

EXISTINGfPRE-PROJECT 

FCWSEL~ SURC.' FCWsEL2 

REVISED/PROJECT 

SURC.~ SURC.~ SURC.~ NCWSEL' NCWSEL' 

1241.29 

1241.86 

1242.70 

1243.01 

1244.17 

1245.68 

1246.84 

1247.65 

FCWSEL~ FCWsEL2 

1242.00 

1241.88 

1243.50 

1244.01 

1244.80 

1245.81 

1246.84 

1247.61 

SURC.~ 

+.71 

+0.02 

+.80 

+ 1.00 

+.63 

+ .13 

0 

-.04' 



1 Page 6 of 6 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
WATER-SURFACE ELEVATION CHECK 

I COMMUNITY NAME I FLOODING SOURCE I PROJECT NAMEIlDENTlFlER I 

"Cmss sections for duplicate effective model placed in table according to  location along wash, not numerically. 

'100-year (natural) water-surface elevation 2~ncmachment (floodway) Water-Surface Elevation 'Surcharge Value 

Phoenix 

SECNO 

.239 

".21 

.276 

. ".26 

.296 

.336 

".31 

.370 

.392 

".37 

.430 

.460 

".41 

COMMENTS: 

Include all cross sections in the models between tie-in points. Any interpolated values should be indicated in parentheses. 

Page 6 of 6 

Dreamy Draw East 

Page 6 of 6 

Dreamy Draw Wash East 

NCWSEL' 

DUPLICATE 

NCWSEL' 

1249.51 

1252.60 

1256.08 

1258.42 

1263.86 

EFFECTIVE 

FCWSEL~ SURC.~ FCWSEL~ 

1251.74 

1252 58 

1256.09 

1258.41 

1263.84 

CORRECTED 

NCWSEL' NCWSEL' 

1252.20 

1253.52 

1254.41 

1256.20 

1258.08 

1260.04 

1262.53 

1263.28 

EFFECTIVE 

SURC.~ 

+ 2.23 

-.02 

+ .O1 

-.01 

-.02 

SURC.~ FCWSEL~ NCWSEL' 

REVISEDIPROJECT 

FCWSEL~ 

1252.82 

1254.41 

1254.96 

1256.39 

1258.21 

1260.61 

1262.54 

1263.92 

EFFECTIVE 

SURC.~ 

EXISTINGIPRE-PROJECT 

FCWSEL~ SURC.~ 

+.62 

+ .89 

+ .55 

+ .19 

+.I3 

+.57 

+.01 

+ .64 



Include all cross sections in the models between tie-in points. Any interpolated values should be indicated in parentheses. Page 6 of 6 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
WATER-SURFACE ELEVATION CHECK 

COMMUNITY NAME 

"Negative surcharges are negligible, rounds to zero 

' 100-year (natural) water-surface elevation 2~ncroaohrnent (floodway) Water-Surface Elevation 'Surcharge Value 

FLOODING SOURCE 

Dreamy Draw East Phoenix 

SECNO 

.59 

.65 

.73 

.77 

COMMENTS: 

PROJECT NAMEIIDENTIFIER 

Dreamy Draw Wash East 

'Rounds to 1 foot 

NCWSEL' 

DUPLICATE 

NCWSEL' 

1279.73 

1285.38 

1290.29 

1292.61 

EFFECTIVE 

SURC.' 

EFFECTIVE 

FCWSEL~ 

CORRECTED 

NCWSEL' SURC.~ FCWSEL~ 

1279.27 

1285.38 

1290.29 

1292.44 

FCWSEL~ SURC.~ 

EFFECTIVE 

SURC.~ 

-.46 

0 

0 

-.I 7 

NCWSEL' NCWSEL' 

1279.85 

1285.32 

1290.32 

1292.45 

EXISTINGIPRE-PROJECT 

FCWSEL* 

REVISEDIPROJECT 

FCWSEL~ 

1280.89 

1285.31 

1 290.33 

1292.45 

SURC.~ 

+ 1.04 

**-.O1 

+0.01 

0 



Public reporting burden for this form is estimated to average 1.5 hours per response. The burden estimate includes 
the time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any 
suggestions for reducing this burden to: Information Collections Management, Federal Emergency Management 
Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork 
Reduction Project (3067-0148), Washington, DC 20503. 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
RIVERINEICOASTAL MAPPING FORM 

Community Name:Phoenix 

Flooding Source: Dreamy Draw East Watershed 

PUBLIC BURDEN DISCLOSURE NOTICE 

O.M.B. Burden No. 3067-0148 
Expires ~ u l y  31, 1997 

Project Namelldentifier: Dreamy Draw Wash East 
1. MAPPING CHANGES 

1. A topographic work map of suitable scale, contour interval, and planimetric definition must be submitted 
showing (indicate WA when not applicable): 

Included 

FEMA USE ONLY 

Revised approximate 100-year floodplain boundaries (Zone A) ..................................... - Yes - No X N/A 
Revised detailed 100- and 500-year floodplain boundaries .......................................... - X Yes - NO: N/A 
Revised 100-year floodway boundaries ...................................................................... - X Yes - No - N/A 
Location and alignment of all cross sections used in the revised 
hydraulic model with stationing control indicated ........................................................... - X Yes - No - N/A 
Stream alignments, road and dam alignments .............................................................. X Yes - No - NIA 
Current community boundaries .................................................................................... - X Yes - No - NIA 
Effective 100- and 500-year floodplain and 1 00-year floodway 
boundaries from the FIRMIFBFM reduced or enlarged to the 
scale of the topographic work map ............................................................................... - X Yes - No - N/A 
Tie-ins between the effective and revised 100- and 500-year 
floodplains and 100-year floodway boundaries ............................................................. - X Yes - No NIA 
The requestor's property boundaries and community easements .................................. - Yes - No h N/A 
The signed certification of a registered professional engineer ...................................... - X Yes - No - N/A 
Location and description of reference marks ................................................................ - X Yes - No - NIA 
Vertical datum (example: NGVD, NAVD, etc.) ............................................................ - X Yes - No N/A 
Coastal zone designations tie into adjacent areas not being revised ............................ - Yes - No N/A 
Location and alignment of all coastal transects used to revise the 
coastal analyses ........................................................................................................ - Yes - No X NIA 

If any of the items above are marked no or N/A, please explain: Not a zone A flood~lain and not in a coastal zone. 

2. What is the source and date of the updated topographic information (example: orthophoto maps, July 
1985; field survey, May 1979, beach profiles, June 1987, etc.)? see attached 

3. What is the scale and contour interval of the following work maps? 

a. Effective FIS 1" = 1000" scale 20' Contour interval 
b. Revision Request l n= lOO scale 2" Contour interval 

I NOTE: Revised topographic information must be of equal or greater detail. 

4. Attach an annotated FlRM and FBFM at the scale of the effective FlRM and FBFM showing the revised 
100-year and 500-year floodplains and the 100-year floodway boundaries and how they tie into those 
shown on the effective FlRM and FBFM downstream and upstream of the revision or adjacent to the area 
of revision for coastal studies. 

I Attach additional pages if needed. 
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1. MAPPING CHANGES (Cont'd) 

5. Flood Boundaries and 100-year water surface elevations: 

Has the 100-year floodplain been shifted or increased or the 100-year water surface elevation increased 
any location on property other than the requestor's or community's? - X ' 

If yes, please give the location of shift or increase and an explanation for the increase. Flood~lain has bc 
shifted in vicinitv of northeast comer of 16th St. and Mvrtle Ave. Shift is due to channelizina runoff arol 
commercial buildina that has been constructed uDstream of Morten Ave. crossina alona with channelizi~ 

a. Have the affected property owners been notified of this shift or increase and the effect it will have on 
.............................................................................................................................. their property? - YI 

If yes, please attach letters from these property owners stating they have no objections to the revised 
flood boundaries if a LOMR is being requested. 

I b. What is the number of insurable structures that will be impacted by this shift or increase? 

6. Have the floodway boundaries shifted or increased at any location compared to those shown on the effecl 
FBFM or FIRM: .................................................................................................................................. X ' - 
If yes, explain: Floodwav has been shifted in vicinitv of northeast comer of 16th St. & Mvrtle Ave. and ul 

Morten Ave. Shift is due to channelizina runoff around buildinas that have been constructed since Drew 
FEMA studv. 

3 7. If a V-zone has been designated, has it been delineated to extend landward to the heel of the primary fro, 
dune? - Y 

If no, explain: 

8. Manual or digital map submission: 

- Manual 

X Digital - 
Digital map submissions may be used to update digital FIRMS (DFIRMs). For updating DFIRMs, these 
submissions must be coordinated with FEMA Headquarters as far in advance of submission as possible. 
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2. EARTH FILL PLACEMENT 
No fill placed 

I 
1. The fill is: - Existing - Proposed 1 

2. Has fill beenlwill be placed in the regulatory floodway? .............................................. .......................... Yes - No I 
If yes, please attach completed Riverine Hydraulic Analysis Form. 

3. Has fill beenlwill be placed in floodway fringe (area between the floodway 
and 100-year floodplain boundaries)? ................................................................................................... A Yes - No I 
If yes, then complete A, 6, C, and D below. 

A. Are fill slopes for granular materials steeper than one vertical 
on one-and-one-half horizontal? ..................................................................................................... - Yes - No 

If yes, justify steeper slopes: 

0. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes 
exposed to flows wifh velocities of up to 5 feet per second (fps) during the 100-year flood must, at a 
minimum, be protected by a cover of grass, vines, weeds, or similar vegetation; slopes exposed to 
flows with velocities greater than 5 fps during the 100-year flood must, af a minimum, be protected 
by stone or rock riprap.) 

Yes -No ................................................................................................................................................... - 

If no, describe erosion protection provided: I 
C. Has all fill placed in revised 100-year floodplain been compacted to 95 percent of the 

maximum density obtainable with the Standard Proctor Test Method or 
acceptable equivalent method? - Yes -No 

D. Can structures conceivably be constructed on the fill at any time in the future? - Yes - No 

If yes, provide cedfication of fill compaction (item C. above) by the community's NFlP permit official, a 
registered professional engineer, or an accredited soils engineer. 

4. Has fill beenlwill be placed in a V-zone? - yes - NO I 
If yes, is the fill protected from erosion by a flood control structure such as a revetment 
or seawail? - Yes NO 1 
If yes, attach the coastal structures form. I 
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Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any 
suggestions for reducing this burden to: Information Collections Management, Federal Emergency Management 
Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Papennrork 
Reduction Project (3067-01481, Washington, DC 20503. 

FEDERALEMERGENCYMANAGEMENTAGENCY O.M.B. Burden No. 3067-0148 
BRIDGUCULVERT FORM Expires ~ u l y  31, 1997 

Community Name: Phoenix 

FEMA USE ONLY 

Flooding Source: Dreamv Draw East Watershed 

PUBLIC BURDEN DISCLOSURE NOTICE 

Project Namelldentifier: Dreamv draw Wash East 
1. IDENTIFIER 

I I 1 1. Name of roadway, railroad, etc.: Molten Avenue I 
2. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): 

Between cross sections .471 & .498 

1 3. This revision reflects (check one of the following): I I X New bridgelculvert not modeled in the FIS I 
Modified bridgelculvert previously modeled in the FIS I - 

I - New analysis of bridgelculvert previously modeled in the FIS I 
I (Explain why new analysis was performed) I 
1 

2. BACKGROUND 

Provide the following information about the structure: 

1. Dimension, material, and shape (e.g., two 10 x 5 feet reinforced concrete box culvert; three 30-foot span 
bridge with 2 rows of two &foot diameter circular piers; 40-footwide ogee shape spillway) One 8' hiah by 12' wide 

correaated steel pipe 

2. Entrance geometry of culverVtype of bridge opening (e.g, 30" - 75" wing walls with square top edge, 
sloping embankments, and vertical abutments) 30 de~rees - 75 dearees winq walls with square top edae 

3. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8) 
HEC-2 with s~ecial  culvert routine 

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the 
flooding source could not.analyze the structure(s). (Attach justification) 

ote: If any items do not apply to submitted hydraulic analysis, indicate by NIA 
*One form per newlrevised bridgelculvert 
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3. ANALYSIS 

d-m fa= ofthe together with the mad profile. Show, at a minimum, the 
&mum IW chord elevation, invert elevation, minimum top of road elevation, and ineffective flow widths. 

C ~ o s s  S E C ~ I O N  ,471 

L o o k i ~ q  B o d , q s C ~ ~ n ~  
Sketch the upstream face of the structure mether with the road profile. Show, at a minimum, the maximum low 

' chord elevation, invert elevation, and minimum top of road elevation. 
I 

Look I' ~j boo N 5-t-Q ELXT 
I 

BddgplCuhmt Form Form 7 I 
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3. ANALYSIS (Cont'd) 

Sketch the plan view of the st~cturs(s). Show, at a minimum, the skew angle. ~ o M e d i 0 n  locations, distances 
between cross sections, and length of strudure(s). 

BridgdCuIvert Form 

Attach plans of the stnrdure(s) certified by a registered Professional Engineer. 

Form 7 

Culvert length or bridge width (ft) 

Calculated wlvert/bridge area (f?) 
by the hydraulic model, if applicable 

Total wlvertJbridge area (f?) 

142 

73.9 

73.9 



3. ANALYSIS (Cont'd) 

Elevations Above Which Flow is Effective for Overbanks I 

I Upstream face I 1271.7 I 1271.4 1 

I Upstream face I 1271.65 I 1271.65 I 

I Downstream face 1268.43 
-- 

1270.18 

I UDstream face 1 1271.54 I 1272.15 I 

Minimum Top of Road Elevation 

I Downstream face 1271.91 

I Downstream face I 

- 

1271.91 

Weir length (ft.) ................................................................................... 200 

100-Year Elevations 

Upstream face 21 15 

Downstream face 40 4 1 

Upstream face 

Downstream face 
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3. ANALYSIS (Cont'd) 

4. SEDIMENT TRANSPORT CONSIDERATIONS 
I 1 

jO= Coeffi~~atS 

Entrance loss coefficient 

Manning's "n" value assigned to the strudure(s) 

Friction loss coefficient through structure(s) 

Other loss coefficients (e.g., bend manhole, etc.) 

Total lass coefficient 

Weir coefficient 

Pier coefficient 

Contraction loss coefficient 

Expansion loss coefficient 

1. A. Is there any indication from historical records that sediment transport (indudhg scour and deposition) 
can affect the 1 00-year water-surface elevations? ..................................................................... - Yes No 

.5 

.024 

n/a 

n/a 

n/a 

2.6 

nla 

.6 

.8 

B. Based on the conditions (such as geomorphology, vegetative cover and development of the watershed 
and stream bed, and bank conditions), is there a potential for debris and sediment 
transport (including scour and deposition) to affect the 100-year water-surface elevations and/or 
conveyance capacity through the bridgelculvert? ....................................................................... - Yes No 

1 2. If the answer to either 1A or 1 B is yes: 

I A. What is the estimated sediment (bed materiall load? I 

.................................................... I B. Will sediment accumulate anywhere through the bridgelculvert? - Yes - No I 
I If yes, explain the impact on the conveyance capacity through the bridgelculvert? I 

5. FLOODWAY ANALYSIS 

I 1 
Explain method of bridge encroachment 

(floodway run)Ran HEC-2 usina encroachment method #4. If surchame was wsitive, method # I  was used settina left 
and riaht encroachment stations at those swcified in method #4. 

I 
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5. FLOODWAY ANALYSIS (Conrd) 

Attach analysis. 
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Form 4, Section 5, Part lb and lc 
Critical depth is assumed at several locations along the wash. A subcritical analysis 
was performed for Dreamy Draw Wash East which is a conservative approach to the 
revision of a floodplain boundary. 

Form 5, Section 1, Part 1K 
Reference marker used was B.C.H.H. at 16th Street and Glendale Avenue. 

Form 5, Section 1, Part 1L 
Vertical Datum was B.C.H.H. at 16th Street and Glendale Avenue, elevation 1229.69. 
Vertical Control is based on the National Geodetic Vertical Datum of 1929. 

Form 5, Section 1, Part 2 
Field survey based on horizontal and vertical control as stated in Part 1K and 1L 
(above) on October of 1996 by David Evans and Associates, Inc. 
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EXHIBIT 4 



500 YEAR F L r n  
- - . -  loo Y h ?  ROOD 

5 0 Y E A f ? m  ------ 

-05 .1 .15 .2 .25 .3 .35 -4 .5 .6 
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1250 

100 YEAR FLOOD 
50 YEAR FLOOD 
10 YEAR FLOOD - - 
STREAM BED II 

I I 
I , I I I l . L l l l l ' r .  
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J i i i  i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i . i i i i l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i i 1 i i i i i i i . i i i i i i i i i i i i i i  i i i i i .  i i i -  A 

.6 .65 .7 .75 -8 

STREAM DISTANCE IN MILES 



EXHIBIT 5 











SCALE: 1" = 1 000' 



EXHIBIT 6 



CI IANNEL, BETWEEN 
MOIITEN AVENIJE & BUILDING 

APPROXIMATELY CROSS SECTION 5 17 

DENSE VEGETATION AT OUTLET 01- BUILDING 
APPROXIMr\TELY CROSS SECTION 531 



INLET OF MORTON AVENUE CULVERT 
APPROXIMATELY CROSS SECTION .498 

OUTLET OF MORTON AVENUE CULVERT 
APPROXIMATELY CROSS SECTION .47 1 



DREAMY DRAW EAST WASH 
APPROXIMATELY CROSS SECTION .I74 

LOOKING NORTHEAST 

16TH ST. CROSSING OF DREAMY DRAW EAST WASH 
APPROXIMATELY CROSS SECTION .078 

LOOKING WEST TOWARDS OPENING UNDER BUILDING 



DREAMY DRAW EAST WASH 
APPROXIMATELY CROSS SECTION .06 1 

LOOKING EAST ACROSS 16TH ST TOWARDS MYRTLE AVE 

16TH ST CROSSING OF DREAMY DRAW EAST WASH 
APPROXIMATELY .06 1 

LOOKING WEST TOWARDS OPENING UNDER BUILDING 



NORTH SIDE OF BUILDING 
WHERE DISCHARGE FLOWS UNDER 

LOOKING NORTHWEST 

SOUTH SIDE OF BUILDING 
WHERE DISCHARGE FLOWS UNDER BUILDING 

LOOKING WEST d 



OUTLET UNDER BUTLDING 
FOR DREAMY DRAW EAST WASH 

LOOKING EAST 

OUTLET UNDER BULLDING 
FOR DREAMY DRAW EAST WASH 

LOOKING NORTHWEST 
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INSTALL 2 -4 '  P.V.C. 1- 
CONDUI T 

-', 

3'-0' VERTICAL 
CUT-OFF WALL WALL (TYP.1 
FOR CONCRETE 
SPILLWAY (TYP) 

INVERT (TYP.) 

PICKET FENCE 
SEE DETAIL SHT. 83 

STEEL POSTS SPACED 
10 FT. MAX.  C.C. 
ACROSS SPILLWAY 
WIDTH (TYP) 

PLAN 

TYPE I'OVERFLOW SPILLWAY 
N.T.S. 

3 ' - 0 '  VERTICAL CUT-OFF WALL 
FOR CONCRETE SP.1 LLWAY (TYP.) 7 

PLAN PLAN 

TYPE II O V E R F L O W  SPILLWAY 
- N.T.S.. 

TYPE 111 OVERFLOW SPILLWAY 
N.T.S. 

NOTES: 
I. FOR SPEC I IRRIGATION F I CAT I ONS. SLEEVES UNDER SPILLWAYS SEE LANDSCAPE PLANS AND PROJECT 

- 

" A S  B U I L T "  

-- -- PLOT 4 ACDC76,DGN 





GENERAL NOTE 

SEE ';HEET 14 FOR 
GENERAL NOTES. 

PLAN 
SCALE: I IN. = 40 FT. 

SCALE: 1 1N. = 10 FT. s 

10' 0 i i>' 2 0 '  30' 
W t - i G k - I H i  7 I 1 

SCALE: I IN, = 4 0  FT. 

%AS LINE 
MARKER 

DATUM IS N A T I O N A L  GEODETIC VERTICAL 3ATUM OF 1929 I 

50' 0 50' 100' 
L-'H 1 3 " A S  B U I L T "  

I U.S. ARMY ENGINEER D l  STRICT U.S. ARMY ENGINEER Dl  STR I CT 
ST. LOUIS LOS ANGELES I 
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3. FOR STRUCTURAL DETAILS OF CHANNEL SEE SHEETS 53 THRU 59. 
CHECKED BY: \ 

- - *  R 350' 21 0' 11 75' 60' 4. FOR MAINTENANCE ROAD ACCESS RAMP DETAILS SEE SHEET 36. 
D E T A I L  PLAN T 1 .-4 

r 
. . #  29. 51' 20. 92' 1 10. 97' 38, 60' 5. FOR P IPE  GATE DETAILS SEE SHEET 84. STA.  828+00 T O  STA. 814+00 

I 
M. E. HAMM w- 

C' 

SEE SHEET 79. ( REVISED LABELS & ACCESS RAMP D. AND ADDED GUARD RAIL L 58. 88' 41. 71 ' 221. 28' 68. 60' --..;! 6. FOR SIDE DRAIN DETAILS 

JQJ~T~ c z&;r 
/ - I 7. FOR OVERFLOW AND MAINT. RD. SPILLWAY DETAILS SEE SHEETS 76 & 77. 
. I  

, . CONC. APRON, AND RETAIN1 NG WALL SUBMITTED BY: SPEC. NO. DACW09-90-B-0029 SEE SHEET 45. SHEET 
A ," - 8. C. STA. 825+28. 58 822+19. 80 81 4+62. 81 81 7+78. 00 8. FOR SCOUR GAGE DETAILS 

. . - Z  

29 E. C. STA. REVISED ACCESS RAMP 'D' 7/27/90 / S /  C.J.D. 
- - 9. FOR UNDERPASS RAMP DETAILS SEE SHEET 73. 825+87. 46 822+61. 51 81 6+84. 09 A 

SYMBOL D E S t R  IPTIONS OA r E  OF 10. FOR l NVERT ACCESS LADDER DETAILS SEE SHEET 85. APPROVAL BOBBY R. HUGHEY Dl STRICT FILE NO. 252/868REV.'B' 
1 I. FOR 16TH STREET BRl DGE PROFILE DETAILS SEE SHEET 46. 

CHIEF. DESI GN BRANCH 
9 0  - 

REV l S l ONS SHEETS ST- LOU1 S DISTRICT 
1 - 

. . 

CORPS OF ENGINEERS 

CHANNEL e CURVE D A T A  NORTH MA IN  i. RD. 
C CURVE D A T A  

N56A 
924, 399. 97 
460, 266.13 

65' 30' 26' 

P. I. NO. 
NORTH1 NG 
EAST1 NG 

A 

CORPS OF ENGINEERS 

NOTES: 

I. FOR MAINTENANCE ROAD AND GATE DETAILS SEE SHEET 35. 
2. FOR PICKET FENCE DETAILS SEE SHEET 83. 

, . . - 
..-, ; 

9' 38' 19' 11 ' 22' 44' 10' 47'  24' 
pp 

51 5 
923, 739. 36 
468,606. 46 

* - -\-j - 
I ' 
1 

A I ... 

? 
r. .' 

C 

P. 
7 .. 

DESIGNED BY: 

M. E. HAMM 

DRAWN BY: 

L. H. WHITT 

GILA RIVER BASIN 
PHOENIX. ARIZONA AND VtCINITY (INCLUDING NEW RIVER)  

AR I ZONA C A N A L  D I VERS I ON CHANNEL 
( C U D i A  C I T Y  WASH TO DREAMY DRAW, - 

INCLUDING CUDIA C I T Y  WASH SEDIMENT BASIN) 

51 3 
923, 995.84 
460, 41 9. 31 

501 
924,602.17 
468,139.93 



EXHIBIT 8 



Gila River Basin 
' & 

Arizona Canal Diversion Channel 
-40th Street to Cactus Road 
'17~~'clding Cudia City Wash Sediment Basin, ,, a \ w r  

Creek Ss-rliment Basin, and Cave Creek Channel) J Z  a 
Feaiure Desjsr! icr ,A.r!z?rz Canal Diversion Channel - 
40th Street to Cactus Road 
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PROJECT 
KEY MAP OF HYDRAULIC PLAN AND PROFILE 

. 8 

. STA.1024+10 TO STA341-CBO.29 

U.S. - CORPS OF ENGINEERS 
LOS N E L E S  DISTRICT 

S A F E T Y  P A Y S  - PUTE 4 



EXHIBIT 9 



AITENTION OF: 

Office of the Chief 
Design Branch 

Mr. Donald J. Rerick 

DEPARTMENT OF THE ARMY 
LOS ANGELES OISTRICT. CORPS OF ENGINEERS 

P.O. BOX 27I1 
LOS ANGELES. CALIFORNIA 90053-2325 

September 19, 1994 

Project Manager ' 4  ~ h ~ e k  /tbr 
Flood Control ~istrict of Maricopa County 
3335 West Durango Street S I I ~  s4f 
Phoenix, Arizona 85009 - 

Dear Mr. Rerick: 

We have completed As-Built drawings for the flood control 
channel, appendix ' A '  (Geotechnical reference drawings), and 
appendix B (Landscape drawings) of Reach 4 entitled "Arizona 
Canal Diversion Channel (Cudia City Wash to Dreamy Draw including 
Cudia City Wash Sediment Basin) . We have also revised 10 As- 
Built drawings of Reach 3 (Arizona Canal Diversion Channel from 
Dreamy Draw to Cave Creek), and 19 As-Built drawings of Reach 2C 
(Arizona Canal Diversion Channel from Cave Creek to 29th Avenue). 
Please replace above drawings of Reach 3 and 2C with the drawings 
previously sent to you. 

As per our requirements, we are sending you one set of full 
size drawings, one set of half-size reproducibles,-and one set of 
half size prints for the above reaches of the Arizona Canal 
Diversion Channel. 

If you have any questions, please call Mr. Desai 
( 2 1 3 / 8 9 4 - 3 7 0 2 )  of my staff. 

Sincerely, 

p&l?fj!&Y Chief, E ineeri Division 



EXHIBIT 10 



































DREAMY DRAY U S H  EAST 

t: WAR10019 

: s t a t i s t i c s :  

S t a r t i n g  point nunkr: 1 
C u r r e n t  point nunkr: 8 

F r i  J a n  24 15:13:30 1997 

( l L 1  i n d i c a t e s  l o c k e d  p o i n t )  

C u r r e n t  C o o r d i ~ t e  L i s t i n g  ( A l l )  

P o i n t  N o r t h i n g  E a s t i n g  . E l e v a t i o n  D e s c r i p t i o n  
- - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

DEA CONTROL HW 

DEA CONTROL WN 
DEA CONTROL HW 
DEA CONTROL MON 

DEA CONTROL MW 
DEA CONTROL HW 

CHECK SHOT 

FD BC 

FD BC 
CHECK SHOT 

CONC FLATUORK 

CONC FLATUORK 

CONC FLATUORK 

CONC FLATUORK 

CONC FLATUORK 

CONC FLATUORK 

CONC FLATUORK 

COWC FLATUORK 

CONC FLATUORK 

CONC FLATUORK 

C W C  FLATUORK 

CONC FLATUORK 

CONC FLATUORK 

COWC FLATUORK 

C W C  FLATUORK 

COWC FUTUORK 

COWC FLATUORK 

CONC FLATUORK 

CONC FLATUORK 

CONC FLATUORK 

MWlC FLATUORK 

CONC FLATUORK 

CONC FLATUORK 

COUC FLATWRK 

CONC F U T W R K  

COWC FLATUORK 

COWC FUTUORK 

CWC FLATUORK 

C M C  F U T W R K  

CONC FLATUORK 

COWC FUTUORK 

CONC FUTYORW 

COIiC FLATUORK 

GUTTER 

GUTTER 



5036 923946.9790 460496.4163 1239.27 GUTTER 
5037 92395 1 .2363 C60503.3m7 1245.52 COYC FLATWORK 
5038 923985.5758 660561 2619 1241.47 GUTTER 

923989.4086 660172.0170 1241 -36 GUTTER 
923993.8595 6601;15.8986 1244.40 GRADE 9 MALL 

440US .2711 1241 .a3 GUTTER 



DREAMY DRAY UASH EAST 

F r i  Jan 24 15:13:35 1997 
C u r r e n t  C o o r d i n a t e  L i s t i n g  ( A l l )  

P o i n t  N o r t h i n g  E a s t i n g  E l e v a t i o n  D e s c r i p t i o n  ---------------------------.---------------------------------------------------- 

GUTTER 

GUTTER 

GUTTER 

GUTTER 

GUTTER 

COuC FLATUORK 

GRaJND SHOT 

GUTTER 

AC 

CONC FLATUORK 

CONC FLATWRK 
GUTTER 

GUTTER 

GUTTER 

GUTTER 

GUTTER 

GRADE a UALL 

GRWND SHOT 

GUTTER 

AC 

CONC FLATWRK 

CONC FLATUORK 

AC 
GUTTER 

GROUND SHOT 

SEE NOTES 

SEE NOTES 

CHECK SHOT 

GRADE O MALL 

GRADE il UALL 

GRWND SHOT 

GUTTER 

CONC FLATUORK 

GUTTER 

CUTTER 

T/CaB/C 
GRWND SHOT 

GRADE O UALL 
GRADE O UALL 

GR#IWD SHOT 

T/=/C 
GUTTER 

AC 

GUTTER 

GUTTER 

COuC FLATWRK 

COUC FLATWRK 

AC 

AC 

GUTTER 



5092 PU154.1475 460673.7898 1244.47 T/=/C 
5093 924154.2853 460676.4262 1245 .30 GRWND SHOT 
5094 92b153.W95 C60679.Pb00 1265.60 GRADE O MALL 

92b154.3181 460675.2441 1245.55 FD 1/2* RESAR 
925247.9363 460690.1895 1250.90 TOP 



DREMY DRAY UASH EAST 

F r i  Jan 24 15:13:36 1997 
C u r r e n t  C o o r d i n a t e  L i s t i n g  (A1 1) 

P o i n t  N o r t h i n g  E a s t i n g  E l e v a t i o n  D e s c r i p t i o n  
_ _ - _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - * - - - - -  

TOE 
GROUND SHOT 

T/WB/C 
GUTTER 

AC 

AC 

CONC FLATWRK 

AC 

AC 

GUTTER 

T/CaB/C 
TOE 

TOP 

CHECK SHOT 

CHECK SHOT 

COWC FLATWORK 

AC 

AC 

GUTTER 

T / W / C  
TOE 

TOP 

TOP 

TOE 

TOE 

TOP 

TOP 

TOP 

TOP 

TOP 

COWC FLATWRK 

C W C  FLATWRK 

CONC FLATUORK 

CONC FLATWRK 

CONC FLATUORK 

CONC FLATWRK 

COWC FLATYORK 

MWC FLATYORK 

MWC FLATUORK 
C W C  FLATvoRK 

CONC FLATUORK 

COWC FLATYORK 

COWC FLATUORK 

COWC FLATWORK 

AC 

GROUND SHOT 

GROUND SHOT 

MALL UmC. 

T/-/C 
GUTTER 



AC 

GUTTER 

T/caB/C 
UALL COIIC. 

G R O W  SHOT 



DREAMY DRAY UASH EAST 

F r i  Jan 24 15:13:36 1997 
C u r r e n t  C o o r d i n a t e  L i s t i n g  (ALL) 

P o i n t  N o r t h i n g  E a s t i n g  E l e v a t i o n  D e s c r i p t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

GROUND SHOT 

T/UB/C 
AC 

GUTTER 

T/UB/C 
UALL CWC. 

GROUND SHOT 

CHECK SHOT 

COWC FLATUORK 

CWC FLATUORK 

CWC FLATUORK 

CONC FLATUORK 

CONC FLATUORK 

COWC FLATUORK 

CONC FLATUORK 

CONC FLATUORK 

CONC FLATUORK 

CONC FLATUORK 

TOP 

TOE 

TOE 

TOP 

TOP 

TOP 

TOE 

TOE 

TOE 

TOE 

TOP 

CWC FLATUORK 

CONC FLATUORK 

COWC FLATUORK 

COWC FLATUORK 

CONC FLATUORK 

CONC FLATUORK 

COWC FLATUORK 

CONC FLATUORK 

COWC FLATUORK 

CONC FLATUORK 

WNC FLATUORK 

COWC FLATWRK 

WNC FLATUORK 

COWC FLATUORK 

CONC FLATUORK 

CONC FLATUORK 

WNC FLATUORK 

WNC FLATUORK 

WNC FLATVORK 

C R W  SWOT 

T/MB/C 



GUTTER 

AC 
AC 

TOP 

TOE 



DREAMY DRAY UASH EAST 

@ J C ~ :  MARIO019 F r i  Jan 24 15:13:36 1997 
C u r r e n t  C o o r d i n a t e  L i s t i n g  ( A l l )  

Point N o r t h i n g  E a s t i n g  E l e v a t i o n  D e s c r i p t i o n  --------------------------------------------------------------------------.----- 

TOP 

GROUND SHOT 

G R W D  SHOT 

TOP 

TOE 

TOP 

AC 

AC 

T /UB/C  
GROUND SHOT 

GROUND SHOT 

T / U B / C  
AC 

AC 

TOP 

TOE 

TOP 

GROUND SHOT 

TOP 

TOE 

T/CaB/C 
T/COB/C 

T / C a / C  
T/COB/C 

T/CGB/C 

GRWND SHOT 

GROUND SHOT 

GROUND SHOT 

GRWND SHOT 

GROUND SHOT 

GROUND SHOT 

TOP 

TOP 

TOP 

TOP 

T/WB/C 
T/C3B/C 

T/C3B/C 

T /=/c 
T/#B/C 

T/CiB/C 

T/CiB/C 

T /UB/C  

T/C38/C 
T / W / C  

T/CilB/C 

T/UB/C 

T/=/C 
GROUWD SHOT 

GUTTER 



GUTTER 
M T E R  

M T E R  
M T  ER 
GUTTER 



DREAWY DRAY UASH EAST 

F r i  Jan 24 15:13:36 1997 

C u r r e n t  C o o r d i ~ t e  L i s t i n g  (ALL) 

P o i n t  tiorthing E a s t i w  E l e v a t i o n  D e s c r i p t i o n  
_______-__- - - - I - - * * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - *  

GUTTER 

GUTTER 

GUTTER 

GUTTER 

AC 

AC 

AC 

AC 

AC 

AC 

AC 

AC 

AC 

AC 

TOP 

TOP 

TOP 

TOP 

T OP 

TOP 

TOP 

TOE 

TOE 

TOE 

TOE 

TOP 

INVERT 

T/WB/C 
GUTTER 

AC 

GUTTER 

T/WB/C 
GROUND SHOT 

CHECK SHOT 

CHECK SHOT 

GROUD SHOT 

GROUD SHOT 

GROUO SHOT 

GRWYD S W T  

GROUO SHOT 

GROUND SHOT 

GROUI) SHOT 

COWC FLATUORK 

COWC FLATUORK 

CONC FLATUORK 

COWC FLATUORK 

CZlWC FLATYORK 

WTTER 

1 /(rB/C 

T/CQB/C 



5313 924704.8374 460315.3701 1241.15 GUTTER 
5314 924621 .N76 460379.7540 1242.45 GUTTER 
5315 924621 .nl8 460380.1092 1242.88 T/COB/C 

921659.W 460379.8409 1242.03 CUUC FUTUORK 
460379.6165 1241.69 CUUC FUTUORK 



DREAMY DRAM UASH EAST 

F r i  Jan 24 15:13:37 1997 
C u r r e n t  C 0 0 r d i ~ t e  L i s t i n g  ( A l l )  

P o i n t  N o r t h i n g  E a s t  i ng E l e v a t i o n  D e s c r i p t i o n  
- - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - -  

GUTTER 

T/#B/C 
GUTTER 

T/-/C 
GUTTER 

T/-/C 
AC 

GUTTER 

T/#B/C 
GROUND SHOT 

G R O W  SHOT 

T/CilB/C 
GUTTER 

AC 

GUTTER 

T / m / C  
TOP 

TOE 

TOE 
CHECK SHOT 

CHECK SHOT 

TOP 

TOE 

TOE 

TOP 

T/-/C 
GUTTER 

AC 

WTTER 

T/C3B/C 
GRWW SHOT 

GROUND SHOT 

T/C3B/C 
GUTTER 

GUTTER 

T/=/C 
TOP 

TOE 

TOE 

TOP 

TOP 

TOE 

TOE 

TOP 

T/#B/C 
WTTER 

AC 

GUTTER 

T/COs/C 
GlKIlWD Stml 



AC 
AC 

G R W  SWT 
T/COB/C 

GUTTER 



DREAMY DRAY MASH EAST 

e ut: M R 1 0 0 1 9  F r i  J a n  24 15:13:37 1997 
C u r r e n t  Coordinnte L i s t i n g  ( A t \ )  

P o i n t  N o r t h i n g  E a s t i n g  E l e v a t i o n  D e s c r i p t i o n  
______- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

AC 

GUTTER 

T/C?B/C 

T/C=/C 
TOP 

TOE 

T# 

CHECK SHOT 

CHECK SHOT 
TOP 

T / a / C  

T/=/C 

T / a B / C  

T/MB/C 

T/CW/C 
GUTTER 

GUTTER 

GUTTER 

CUTTER 

GUTTER 

AC 

AC 

AC 

AC 

CONC FLATUORK 

CONC FLATYORK 

T/MB/C 

T / a B / C  

T/=/C 

T / a B / C  

T / a e / C  
GUTTER 

CUTTER 

GUTTER 

GUTTER 

GUTTER 

AC 

CONC FUTUORK 

CONC FLATUORK 
AC 

AC 

CHECK SHOT 



EXHIBIT 1 1 







EXHIBIT 12 



MATCH LINE SEE SHEET 2 

SCALE: 1" = 20' 



SCALE: ln = 20' 



LEGEND 

HEC-2 CROSS SECTION 

SEC 0.001 CROSS SECTION CALL OUT 

FLOW DIRECTION 

SCALE: 1" =50'  



EXHIBIT 13 



BCHH 
1 1  96.37 
001 4 5  
1196.05 

BCHH 
1228.69 
505 13 
1230.29 

SURMYlNG o ClYlC Q HYDROLOGY 

4550 N. BLACK CANYON HWf.,SUITE C 
PHOENIX, ARIZONA 8501 7 

(602) 242-5588 

PHQTOGRAMMEDIC SURVEY CERTIFICATION 
1, Daniel L. Kamlnrkl, of KAMINSKI-HUBBARD Englnaerlng, Inc, 
Arizona R e g l ~ l e r e d  Land Surveyor 4 6 5 5 9 ,  Csrllfy That The Survey 
Conlrol Used To Complele Phologrornmelrlc Maps For Thla Projscl  13 

Correcl  And Accurale Wllhln Contract Speclflcalfon8. 

Pt091A A K  

WMAP A R .  

UCHDALC A K  

BC M A N Y  HOME AD. 

CAUClBADc RO 

K E Y  MAP 

I N D E X  

DATE FLOWN : 1 1  - 15- 1990 

NORTH 

C R C t N W 4 l  RD. 

MUNOCRBfRO CACWS RD. RO. 

M A  mm. 

DWRC mft  RANCJt Rg. 

NWTHCPN A K .  

INDI4N BEMO RO. , 

UC DONALD DR. 

WAPARRAL RD 

t 

FLOOD CONTROL DISTRICT 
OF 

MARICOPA COUNTY 
I 

ARIZONA CANAL DIVERSION CHANNEL 
AREA DRAINAGE MASTER STUDY 

PHASE 1 I 

DRN: DATE: 
OES: DATE: 
, CHD: DATE: I*--=-KRT. 01 46 7 6 w  1 1 1 ,  

SEC. 4,3 T . 2 N .  R.3 E. , m~;lfil~v mmap, f i m ~ ~ o ~  
- 

6 

SCALt :  
1 ' 1  400' HORIZ. 

JOB NO. S M E T  



EXHIBIT 14 



iEC2 S/N: 1363000967 HRVersion: 6.52 Data File: M19DDEX.HC2 

*;@2 WATER SLUIFACE PROFILES 
f 

version 4.6.2; May 1991 tb 

* 
RUN DATE 25NOW6 TIME 12:35:07 * 

...................................... 

X X XXXXXXX XXXXX XXXXX 

X X X  X X X X 
X X X  X X 

XXXXXXX XXXX X XXXXX XXXXX 

X X X  X X 

X X X  X X X 

X X XXXXXXX XXXXX XXXXXXX 

.............................................. .............................................. .............................................. .............................................. ... ... ... ... ... ... FULL MICRO-COHPUTER IMPLEMENTATION ::: ... ... ... ... .............................................. .............................................. 

.............................................. .............................................. 

............................. 
---em------------------------ 

H A E S T A D  M E T H O D S  
............................. ............................. 

37 Brookside R o d  * Waterbury, Comecticut 06708 * (203) 755-1666 

**************************************a 

* U.S. ARMY CORPS OF ENGINEERS 

* HYDROLOGIC ENGINEERING CENTER * 

* 609 SECOND STREET, SUITE D 

* DAVIS, CALIFORNIA 95616-4687 * 
1 (916) 756-1104 a 

....................................... 



- 1  DREAMY DRAW MASH EAST 

- 2  STATlOUS ARE LEFT TO R I G H T  LOOKING UPSTREAM 
100 YEAR PROFILE RUN 

- - 3 
FILE: MAlPDDEX.HC2 DUPLICATE, EFF,ECE MOOEL 

2 0 0 0.0 0 1 0 246.000 0 
J L  ' e1 I 0.0 0.0 0'0 0.0 0.0 0.0 0.0 0.0 0.0 
13 1. 34. 27. 28. 31. 32. 33. 0.0 0.0 0.0 

4~0 .060  0.060 0.040 0.100 0.300 

2T 2.01000.0001000.000 0.0 0.0 0.0 

: T 0.0 10.40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
(1 -150 10.001208.0001335.000 0.0 0.0 0.0 0.0 0.0 0.0 
iR251.501000.000 251.5001130.000 250.0001208.000 247.0001225.000 244.0001240.000 
;R244.001250.000 244.0001265.000 251.0001295.000 254.0001335.000 255.0001420.000 

(1 0.210 12.0001270.0001470.000 300.000 315.000 305.000 0.0 0.0 0.0 
~R253.001000.000 253.5001107.000 253.5001200.000 254.0001270.000 246.0001300.000 

GR246.001365.000 252.0001392.000 255.0001433.000 258.0001470.000 259.5001555.000 
SR261.001630.000 262.0001690.000 0.0 0.0 0.0 0.0 0.0 0.0 
(1 0.260 14.0001315.0001440.000 270.000 270.000 270.000 0.0 0.0 0.0 

SR257.001000.000 257.5001090.000 257.0001195.000 256.0001315.000 251.5001331.000 

SR249.001348.000 249.0001360.000 252.0001375.000 255.0001403.000 258.0001440.000 

;R260.001545.000 262.5001675.000 264.5001788.000 267.0001790.000 0.0 0.0 

X l  0.310 12.000 360.000 445.000 280.000 280.000 280.000 0.0 0.0 0.0 
SR261.00 0.000 261.000 118.000 261.000 260.000 260.000 360.000 252.000 395.000 
iR251.00 410.000 252.000 415.000 260.000 445.000 261.000 516.000 264.000 643.000 
SR268.00 770.000 270.000 862.000 0.0 0.0 0.0 0.0 0.0 0.0 
X1 0.370 11.000 345.000 426.000 275.000 275.000 275.000 0.0 0.0 0.0 
SR265.50 0.0 267.500 115.000 267.500 230.000 266.000 345.000 256.000 362.000 
SR255.00 390.000 256.000 400.000 264.000 426.000 266.000 500.000 269.000 562.000 
~ ~ 3 n . 5 0  820.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

10 13.000 290.000 382.000 245.000 245.000 245.000 0.0 0.0 0.0 
JI '@ 0 0.0 273.000 132.000 270.000 253.000 268.000 290.000 263.000 315.000 
;R26~. 00 335.000 259.500 340.000 260.000 345.000 265 -000 360.000 270.000 382.000 
SR272.00 503.000 276.500 645.600 278.000 745.000 0.0 0.0 0.0 0.0 
X I  0.460 11.000 390.000 417.000 240.000 260.000 250.000 0.0 0.0 0.0 
SR274 .OO 0.0 274.000 1 18.000 276.000 268.000 274.000 340.000 270.000 390.000 
ZR266.00 395.000 266.500 400.000 266.000 405.000 282.000 417.000 284.000 510.000 

GR282.00720.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

X l  0.520 12.000 332.000 400.000 340.000 340.000 340.000 0.0 0.0 0.0 
CR276.00 0.0 277.000 105.000 279.500 185.000 280.000 298.000 276.000 332.000 

SR270.00 352.00 270.000 355.000 270.000 361.000 274.000 382.000 278.000 400.000 

SR278.00 530.00 278.500 683.000 0.0 0.0 0.0 0.0 0.0 0.0 
X1 0.590 12.000 290.000 376.000 370.000 340.000 350.000 0.0 0.0 0.0 

SR284.00 0.000 288.000 25.000 289.500 88.000 292.000 148.000 286.000 217.000 

SR282.00 290.000 276.000 328.000 275.000 333.000 276.000 342.000 282.000 376.000 
SR283.00 470.000 281.000 610.000 0.0 0.0 0.0 0.0 0.0 0.0 

X l  0.650 10.000 320.000 372.000 310.000 330.000 325.000 0.0 0.0 0.0 

GR288.00 0.0 286.000 110.000 288.000 135.000 286.000 320.000 280.000 338.000 
GR289.00 345.000 280.000 358.000 286.000 372.000 289.000 442.000 292.000 527.000 
X I  0.730 11.000 290.000 373.000 440.000 400.000 400.000 0.0 0.0 0.0 

GR296.00 0.0 292.000 102.000 293.500 198.000 292.000 290.000 286.000 334.000 

GR286.00 345 -000 286.000 352.000 292.000 373.000 292.000 445.000 296.000 530.000 

GR308.00 600.000 0.0 ' 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
X l  0.770 13.000 860.000 930.000 215.000 250.000 240.000 0.0 0.0 0.0 

GR305.00 500.000 300.000 562.000 296.000 650.000 296.500 750.000 296.000 860.000 

11 DREAMY DRAM WSH 100 YEAR PROFILE UlTH 1' ENCROACHMENT 

73 100 YR PROFILE U/1' ENCR 
J 1 3 251.600 





Run Date:  25NOW6 Run Time: 12:35:07 HMVersion: 6.52 D a t a  F i l e :  MlPDDEX.HC2 Page 1 

THIS RUN EXECUTED 25NOV96 1 
,***a******************************* 

iEC-2 UATER SURFACE PROFILES 

t e r s i o n  4.6.2; Hay l W l  
r*t**t***+*********2t*.t***************** 

1 DREAMY DRAW UASH EAST 

2 STATIONS ARE LEFT TO RIGHT LOOKING UPSTREAM 

3 1 0 0  YEAR PROFILE RUN 

4 FILE:  MA190DEX.HC2 DUPLICATE, EFFECTIVE MODEL 

1 ICHECK INQ NINV I O I R  STRT METRIC HVINS P USEL FQ 

2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNIM ITRACE 

3 'JARIABLE CODES FOR SUMMARY PRINTOUT 



RIM Date: Run Time: 12:35:07 HMVersion: 6.52 Data File: MAIPDOEX.HC2 Page 2 



R u n  Date: 25NOV96 R u n  T ime:  12:35:07 H H V e r s i o n :  6.52 D a t a  F i le :  MA190DEX.HC2 

a0 DEPTH CUSEL C R l W  USELK EG HV H L OLOSS L-BANK ELEV 

PLOB PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLDBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR T W U I D  ENDST 

PROF 1 

:CHV= 0.100 CEHV= 0.300 

SECNO 0.150 

720 C R I T I C A L  DEPTH ASSUMED 

0.150 3.01 247.01 247.01 246.00 248.14 1.12 0.00 0.00 250.00 
1000.0 0.0 1000.0 0.0 0.0 117.5 0.0 0.0 0.0 254.00 

0.00 0.00 8.51 0.00 0.000 0.040 0.000 0.000 244.00 1224.92 

0.018430 0. 0. 0. 0 13 0 0.00 53.00 1277.92 

.SECNO 0.210 

,302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.89 

.SECNO 0.260 

1685 20 T R I A L S  ATTEMPTED USEL,CUSEL 

i693 PROBABLE MINIMUU SPECIFIC ENERGY 

5720 C R I T I C A L  DEPTH ASSUMED 

0.260 3.60 252.60 252.60 0.00 253.71 1.11 1.31 0.27 256.00 
1000.0 0.0 1000.0 0.0 0.0 118.5 0.0 2.6 1.0 258.00 

0.03 0.00 8.44 0.00 0.000 0.040 0.000 0.000 249.00 1327.09 

0.018164 270. 270. 270. 20 5 0 0.00 53.52 1380.61 

'SECNO 0.310 

;302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.63 

Page 3 



R u n  D a t e :  25NOV96 R u n  T ime:  12:35:07 H M V e r s i o n :  6.52 D a t a  F i l e :  MAlPDDEX.HC2 P a g e  4 

0 DEPTH CUSEL C R I V S  USELK EG e OL, 

HV HL OLOSS L-BANK E L E V  

OCH OROB ALOB ACH AROB VOL TUA R-BANK E L E V  

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUID ENDST 

SECNO 0.370 
0 -370 3.42 258.42 0.00 0.00 259.41 0.99 2.60 0.11 266.00 
1000.0 0.0 1000.0 0.0 0.0 125.4 0.0 4.4 1.6 264.00 
0.05 0.00 7.97 0.00 0.000 0.040 0.000 0.000 255.00 357.89 

0.013904 275. 275. 275. 3 0 0 0.00 49.97 407.86 

645 I N T  SEC ADDED BY R A I S I N G  SEC 0.41, -2.250 FT AND U U L T I P L Y I N G  BY 1.361 

'185 MINI IQM S P E C I F I C  ENERGY 

;RO C R I T I C A L  DEPTH ASSUMED 

1.010 3.80 261.05 261.05 0.00 262.13 1.08 1.96 0.03 265.75 
1000.0 0.0 1000.0 0.0 0.0 120.0 0.0 4.8 1.8 267.75 
0.06 0.00 8.33 0.00 0.000 0.040 0.000 0.000 257.25 426.55 

0.018642 123. 123. 123. 2 8 0 0.00 56.37 482.92 

i SEC ADDED BY R A I S I N G  SEC 1.01, 2.250 F T A N D M U L T I P L Y I N G B Y  0.735 

'185 MINIMUM S P E C I F I C  ENERGY 

;no CRITICAL DEPTH ASSUMED 

0.410 4.36 263.86 263.86 0.00 265.09 1.23 2.23 0.05 268.00 
1000.0 0.0 1000.0 0.0 0.0 112.4 0.0 5.1 1.9 270.00 
0.06 0.00 8.90 0.00 0.000 0.040 0.000 0.000 259.50 310.71 

0.017855 123. 123. 123. 2 8 0 0.00 45.86 356.57 

S E C N O  0.460 
;685 20 T R I A L S  ATTEMPTED WSEL,CUSEL 

5693 PROBABLE M I N I M  SPEC1 F I C  ENERGY 

;no CRITICAL DEPTH ASSWED 

0.460 5.92 271.92 271.92 0.00 273.52 1.60 3.88 0.11 270.00 
1000.0 64.5 935.5 0.0 23.0 89.4 0.0 5.7 2.2 282.00 
0.07 2.81 10.46 0.00 0.060 0.040 0.000 0.000 266.00 366.03 

0.013624 240. 250. 260. 20 11 0 0.00 43.41 409.44 

'SECNO 0.520 



~ u n  Date: 25NOW6 Run Time: 12:35:07 HHVersion: 6.52 Data F i l e :  HAlPDDEX.HC2 

NO DEPTH CUSEL CRIUS USELK EG @ a m  
HV H L OLOSS L-BANK ELEV 

PCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIHE VLOB VCH VROB XNL XNCH XNR UTN ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPUID ENDST 

1645 INT SEC ADDED BY RAISING SEC 0.52, -2.000 FT AND WLTIPLYING BY 0.721 

3265 DIVIDED FLW 

3280 CROSS SECTION 1.01 EXTENDED 0.34 FEET 

3301 HV CHANGED WRE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.67 

1645 INT SEC ADDED BY RAISING SEC t.01, 2.000 FT AND WLTIPLYING BY 1.387 

1645 INT SEC ADDED BY RAISING SEC 0.59, -2.500 FT AND HULTIPLYING BY 0.971 

7185 HIHIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
1.010 4.33 276.83 276.83 0.00 277.97 1.14 1.71 0.17 279.50 

1000.0 0.0 1000.0 0.0 0.0 116.5 0.0 7.5 2.9 279.50 
0.09 0.00 8.58 0.00 0.000 0.040 0.000 0.000 272.50 298.14 

0.018717 185. 175. 170. 4 15 0 0.00 52.37 350.51 
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~ u n  Date: 25NOV96 Run Time: 12:35:07 HMVersion: 6.52 Data Fi le:  MAlPDDEX.HC2 Page 6 

0 DEPTH CUSEL C R I U S  USELK EG @ a m  
HV HL OLOSS L-BANK ELEV 

PCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

T lME VLOB VCH VROB XNL XNCH XUR UT N ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

1645 INT SEC ADDED BY RAISING SEC 1.01, 2.500FTANDWLTIPLYINGBY 1.029 

'SECNO 0.650 

1645 INT SEC ADDED BY RAISING SEC 0.65, -2.500 FT AND MULTIPLYING BY 1.344 

5265 DIVIDED FLW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

4.73 282.23 282.23 0.00 283.43 1.21 2.38 0.13 283.50 
0.0 1000.0 0.0 0.0 113.5 0.0 8.5 3.3 283.50 

0.00 8.81 0.00 0.000 0.040 0.000 0.000 277.50 435.21 

0.020049 155. 163. 165. 2 5 0 0.00 48.01 495.98 

1645 INT SEC ADDED BY RAISING SEC 1.01, 2.500 FT AND MULTIPLYING BY 0.744 

3265 DIVIDED FLW 

'SECNO 0.730 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.79 



R U ~  D a t e :  2 5 N O W 6  R u n  T i m e :  12:35:07 H M V e r s i o n :  6.52 D a t a  F i l e :  MA1900EX.HC2 

0 DEPTH CUSEL CRIUS USELK EG 

QLOB 

HV HL OLOSS L-BANK ELEV 

PCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UT N E L H I N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR T W U I D  EMDST 

'SECNO 0.770 

645 I N T  SEC ADDED BY R A I S I N G  SEC 0.77, -1.000 F T A N D M U L T I P L Y I N G B Y  1.377 

;302 UARNING: CONVEYANCE CHANGE W T S l O E  OF ACCEPTABLE RANGE, KRATIO = 0.66 

1645 I N T  SEC ADDED BY R A I S I N G  SEC 1.01, 1.000 FT AND MULTIPLYING BY 0.726 

P a g e  7 



'ROFILE FOR STREAM 100 YEAR PROFILE RUN 

a 'LI, , POINTS (BY P R I O R I T Y )  E-ENERGY,W-WATER SURFACE,I-INMRT,C-CRITICAL U.S.,L-LEFT BANK,R-RIGHT BANK,M-LOWER END ST4 

ELEVATION 244. 254. 264. 274. 284. 294. 304. 314. 324. 334. 
SECNO CUCDIS 

I M L M R  

I UE LM .R 

C I  UE LM .R 

C I  YE L . R  

C I  E ML. R 

C I E  L . R  

C I U E M L  R 

C I  E M L  R 

C I E  L R 

C I  E M L R  

C  I U E . L R  

C  I M . L M  R 

. I UE LMR 

C  I U E L R  

C I UE LMR 

C I U E L R  

c I .WE L n  . 
C  I . E  L M .  

C  I . W E  L M .  

C I .  E L M .  

C I . WE RLM. 

C  I. WE RL. 

C I WE R L  

C .I WE R L  

C I U E  . L  

C . I WE . LR 

. I W E . L R  . 

. I UE. L R  . 
I UE L R  . 
I .W E L  MR . 
I . M L  n .R 

I. U E M .  R 

I WEM. R . 
. I  L U E  R .  

C I L E  R .  
C I LUE R . 
C . I  UER 

C . I . E R  

C . I . E R  
C I . U E R  . 
C  . *  I .UER . 

2050. C I . ELR . 
2100. C I . UELR . 

01 2150. . I .  M M L  . 
C r -  . 2200. C I. UEL . 

2250. C I EML . 
2300. C . I  EML . 

0.59 2350. C .I EWL . 



I U E L .  
. 1 UELM 

. I U E L U  

. I U E M  
- I U E n  

I .VLEU . 
I . U E n  . 

1 .  U E n  . 
I .  U E M .  

I. M U .  
I VEL M. 

.I E L  n 

.I EL .M 

I M L . M  

I E L .  n 
. I UE .L I4 

I U E . L  n 
. I UE.L n 
. I U E L  U 



RWI Date:  25NOVW Run Time: 12:35:07 HMVers ion:  6.52 D a t a  F i l e :  MlPODEX.HC2 

DREAMY DRAU USH 1 0 0  YEAR PROFILE U ITH 1' ENCROACHMENT 

100 YR PROFILE U l l '  ENCR 13 

J 1  ICHECK INQ NINV l D l R  STRT METRIC HVINS Q USEL FQ 

3 
WLTIPLE PROFILE RUN UITH INTERPOLATED CROSS SECTIONS 

12 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC 1BU CHN I M  I TRACE 



RM Date: 25NOV96 R u n  Time: 12:35:07 HMVersion: 6.52 Data File: MAlPDOEX.HC2 

e 0  DEPTH CUSEL CRlYS USELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

T lME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRlAL IDC lCONT CORAR TOPUID ENDST 

'PROF 2 

:CHV= 0.100 CEHV= 0.300 

'SECNO 0.150 
2800 NAT Q1= 73.66 USELK= 247.01 ENC Q1= 128.02 USEL= 248.01 RATIO= -0.7379 

NAT Q1= 128. RATIOS LOB, CH, ROB= 0.0000 1.0000 0.0000 USEL= 248.01 

5280 CROSS SECTIOU 0.15 EXTENDED 0.10 FEET 

3470 ENCROACHMENT STATIONS= 1208.0 1335.0 TYPE= 4 TARGET= 0.000 
0.150 7.60 251.60 0.00 247.01 251.67 0.07 0.00 0.00 250.00 

1000.0 0.0 1000.0 0.0 0.0 459.6 0.0 0.0 0.0 254.00 
0.00 0.00 2.18 0.00 0.000 0.040 0.000 0.000 244.00 1208.00 

0.000437 0. 0. 0. 0 0 0 0.00 95.00 1303.00 

AT Q1= 213.23 USELK= 249.51 ENC Q1= 332.61 USEL= 250.51 RATIO= -0.5599 

r(h = 333. RATIOS LOB, CH, ROB= 0.0000 1.0000 0.0000 USEL= 250.51 

3470 ENCROACHMENT STAT1 WS= 1270.0 1470.0 TYPE= 4 TARGET= 0.000 
0.210 5.74 251.74 0.00 249.51 251.80 0.06 0.12 0.00 254.00 

1000.0 0.0 1000.0 0.0 0.0 508.9 0.0 3.4 0.7 258.00 

0.04 0.00 1.97 0.00 0.000 0.040 0.000 0.000 246.00 1278.48 

0.000379 300. 305. 315. 2 0 0 0.00 112.35 1390.83 

'SECNO 0.260 
2800 NAT Q1= 74.20 USELK= 252.60 ENC PI= 127.10 USEL= 253.60 RATIO= -0.7129 
NAT Q1= 127. RATIOS LOB, CH, ROB= 0.0000 1.0000 0.0000 USEL= 253.60 

3301 HV CHANGED UORE THAN HVINS 

3685 20 TRIALS ATTEMPTED USEL,CUSEL 

3693 PROBABLE MINlMM SPEC1 FIC ENERGY 

3720 CRITICAL DEPTH ASSWED. 

U70 ENCROACHMENT STATION$= 1315.0 1440.0 TYPE= 4 TARGET= 0.000 
0.260 3.58 252.58 252.58 252.60 253.71 1.12 0.31 0.32 256.00 

1000.0 0.0 1000.0 0.0 0.0 117.6 0.0 5.3 1.2 258.00 
0.05 0.00 8.51 0.00 0.000 0.040 0.000 0.000 249.00 1327.15 

Page 9 



R u n D a t e :  25NOV96 R u n T i m :  12:35:07 HMVers i on :  6.52 D a t a  F i l e :  UA19DDEX.HC2 P a g e  10 

0 DEPTH CUSEL CRlUS USELK EG 

,LOB 

HV HL OLOSS L-BANK ELEV 

QCH PRO0 ALOE ACH AROB VOL TUA R-BANK ELEV 

T [ME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC  ICONT CORAR TOPUID ENDST 

'SECNO 0.310 
2800 NAT Q l =  120.96 USELK= 256.08 ENC Q1= 183.87 USEL- 257.08 RATIO= -0.5201 
NAT Q1= 184. RATIOS LOB, CH, ROB= 0.0000 1.0000 0.0000 USEL= 257.08 

3301 HV CHANGED UORE THAN HVINS 

1302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.66 

'SECNO 0.370 
84.81 USELK= 258.42 ENC Q1= 141.99 USEL- 259.42 RATIO= -0.6743 

= 142. RATIOS LOB, CH, ROB= 0.0000 1.0000 0.0000 USEL= 259.42 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 0.69 

3470 ENCROACHMENT STATIONS= 345.0 426.0 TYPE= 4 TARGET= 0.000 
0.370 3.41 258.41 0.00 258.42 259.40 0.99 2.59 0.12 266.00 

1000.0 0.0 1000.0 0.0 0.0 124.9 0.0 7.1 1.9 264.00 
0.07 0.00 8.00 0.00 0.000 0.040 0.000 0.000 255.00 357.90 

0.014063 27'3. 275. 275. 3 0 0 0.00 49.93 407.83 

'SECNO 0.410 
2800 NAT Q1= 74.84 USELK= 263.86 ENC Q1= 123.84 USEL= 264.86 RATIO= -0.6548 
MAT Q1= 124. RATIOS LOB, CH, ROB= 0.0000 1.0000 0.0000 USEL= 264.86 

7185 W I N I W  SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 290.0 382.0 TYPE= 4 TARGET= 0.000 

0.410 4.34 263.84 263.84 263.86 265.09 1.25 3.91 0.08 268.00 
1000.0 0.0 1000.0 0.0 0.0 111.6 0.0 7.8 2.2 270.00 

0.08 0.00 8.96 0.00 0.000 0.040 0.000 0.000 259.50 310.80 
0.01 8228 245. 245. 245. 12 11 0 0.00 45.72 356.52 



~ u n  D a t e :  25NOV96 R u n  Time: '12:35:07 HMVers i on :  6.52 D a t a  F i  Le: MAl9DDEX.HCZ 

e O  DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

PLOB PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

T IHE  VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

'SECNO 0.460 
2800 NAT Ql= 85.67 USELK= 271.92 ENC 91= 108.14 USEL= 272.92 RATIO= -0.2623 

MAT 91= 125. RATIOS LOB, CHI ROB= 0.1353 0.8647 0.0000 USEL= 272.92 

5301 HV CHANGED MORE THAN HVINS 

j685 20 TRIALS  ATTEMPTED USEL,CUSEL 

i693 PROBABLE M lN I# IW SPECIFIC ENERGY 

i n 0  CRIT ICAL  DEPTH ASSWED 

i470 ENCROACHMENT STATIONS= 390.0 417.0 TYPE= 4 TARGET= 0.135 
0.460 5.63 271.63 271.63 271.92 273.84 2.21 4.85 0.29 270.00 

1000.0 0.0 1000.0 0.0 0.0 83.8 0.0 8.3 2.4 282.00 
0.09 0.00 11.93 0.00 0.000 0.040 0.000 0.000 266.00 390.00 

0.020696 240. 250. 260. 20 11 0 0.00 19.22 409.22 

'SECNO 0.520 
Ql= 129.44 USELK= 275.27 ENC 91= 195.06 USEL= 276.27 RATIO= -0.5070 

= 195. RATIOS LOB, CH, ROB= 0.0013 0.9987 0.0000 USEL= 276.27 

i301 HV CHANGED MORE THAN HVINS 

5302 WARNING: CONVEYANCE CHANGE W T S I D E  OF ACCEPTABLE RANGE, KRATIO = 2.49 

1470 ENCROACHMENT STATIONS= 332.0 400.0 TYPE= 4 TARGET= 0.001 

0.520 5.97 275.97 0.00 275.27 276.34 0.37 2.31 0.18 276.00 
1000.0 0.0 1000.0 0.0 0.0 205.4 0.0 9.5 2.7 278:OO 

0.11 0.00 4.87 0.00 0.000 0.040 0.000 O.&O 270.00 332.09 
0.003345 340. 340. 340. 2 0 0 0.00 58.79 390.88 

'SECNO 0.590 

2800 NAT 91= 94.78 USELK= 279.73 ENC Q1= 156.30 USEL= 280.73 RATIO= -0.6491 
NAT 91= 156. RATIOS LOB, CH, ROB= 0.0000 1.0000 0.0000 USEL= 280.73 

3301 HV CHANGED  RE THAN HVINS 

3685 20 TRIALS  ATTEMPTED USEL,CUSEL 

1693 PROBABLE MlNICILIC( SPECIFIC ENERGY 

; n o  CRITICAL DEPTH ASSU~ED 

P a g e  1 1  



Run Date: 25NOV96 Run Time: 12:35:07 HMVersion: 6.52 Data File: tU190DEX.HC2 

- - 

b i N O  DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
QLOB PCH PROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH , XLOBR ITRIAL IDC ICOUT CORAR TOPUID ENDST 

3470 ENCROACHMENT STATIONS= 290.0 376.0 TYPE= 4 TARGET= 0.000 
0.590 4.27 279.27 279.27 279.73 280.41 1.13 2.32 0.23 282.00 

1000.0 0.0 1000.0 0.0 0.0 117.2 0.0 10.8 3.1 282.00 
0.12 0.00 8.53 0.00 0.000 0.040 0.000 0.000 275.00 307.26 

0.018773 370. 350. 340. 20 19 0 0.00 53.30 360.56 

*SECNO 0.650 
2800 NAT Q1= 71.44 USELK= 285.38 ENC PI= 115.24 USEL= 286.38 RATIO= -0.6132 
NAT Ql= 116. RATIOS LOB, CH, ROB= 0.0084 0.9904 0.0012 USEL= 286.38 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 320.0 372.0 TYPE= 4 TARGET= 0.010 
0.650 5.38 285.38 285.31 285.38 286.68 1.29 6.22 0.05 286.00 

1000.0 0.0 1000.0 0.0 0.0 109.5 0.0 11.6 3.5 286.00 

a",;:: 0.00 9.13 0.00 0.000 0.040 0.000 0.000 280.00 321.85 
310. 325. 330. 5 11 0 0.00 40.68 370.56 

*SECNO 0.730 

2800 NAT PI= 127.89 USELK= 290.29 ENC P I =  200.69 USEL= 291.29 RATIO= -0.5693 

NAT P1= 201. RATIOS LOB, CH, ROB= 0.0000 1.0000 0.0000 USEL= 291.29 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.78 

3470 ENCROACHMENT STATIONS= 290.0 373.0 TYPE= 4 TARGET= 0.000 
0.730 4.29 290.29 0.00 290.29 290.79 0.50 4.03 0.08 292.00 

1000.0 0.0 1000.0 0.0 0.0 176.9 0.0 12.9 4.0 292.00 
0.15 0.00 5.65 0.00 0.000 0.040 0.000 0.000 286.00 302.54 

0.006137 440. 400. 400. 3 0 0 0.00 64.48 367.02 

*SECNO 0.770 
2800 NAT PI= 81.23 USELK= 292.61 ENC Pl= 125.74 USEL= 293.61 RATIO= -0.5480 
NAT PI= 126. RATIOS LOB, CH, ROB= 0.0000 1.0000 0.0000 USEL= 293.61 

Page 12 



Rm Date: 25NOW6 Run Time: 12:35:07 HMVersion: 6.52 Data Fi le:  MAlPDDEX.HC2 

!@NO DEPTH CUSEL CRIYS M L K  EG HV HL OLOSS L-BANK ELEV 
I QLOB PCH PROS ALOB ACH ARlX VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPUID ENDST 

3301 HV CHANGED WRE THAN HVINS 

7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 860.0 930.0 TYPE= 4 TARGET= 0.000 
- 0.770 4.44 292.44 292.44 292.61 293.80 1.37 2.34 0.26 296.00 

1000.0 0.0 1000.0 0.0 0.0 106.6 0.0 13.7 4.2 296.00 
0.15 0.00 9.38 0.00 0.000 0.040 0.000 0.000 288.00 877.81 

0.017821 215. 240. 250. 3 8 0 0.00 39.73 917.54 

Page 13 



PROFILE FOR STREAM 100 YR PROFILE U / l l  ENCR 

PLD, ,cD POINTS (BY PRIORITY) E-ENERGY,U-UATER SURFACE.1-INVERT,C-CRITICAL U.S.,L-LEFT BANK,R-RIGHT BANK,M-LWER END STA 

ELEVATION 246. 254. 264. 274. 284. 294. 304. 314. 324. 
SECNO CUWDlS 

0. I L E R  

50. I LE .R 

100. CI LE .R 
150. C I  E . R  

200. CI EL. R 
250. C I  EL. R 

300. C I  EML R . 
350. C I  EML R . 
400. C I E L  R 
450. C I K M L  R . 
500. C I U€.L R . 
550. C I UE.LMR 

600. . I WE LMR 
650. C I UE LR 

700. C I UELMR . 
750. C I UE LR . 
800. C I .UE LH . 
850. C I . E  L M .  

900. C I . Y E  L M .  
950. C I .  E L M .  

1000. C I . UE RLM. 

1050. C I. WE RL. 
1100. C I UE RL 
1150. C .I UE R L 
1200. C . I UE .RL 
1250. C . I U E - R L  
1300. C . I M . L R  . 
1350. C . I U E L R .  

1400. . I WE L R  . 
1450. . I .U EL HR . 
1500. . I .  U E  H . R  

1550. . I. U E M .  R 
1600. . .I UEM. R . 
1650. . . I  L U E  R .  
1700. C . I L U E  R .  
1750. C . I LU.E R . 
1800. C I LUE R .  
1850. C I U E R .  
1900. C . I L U E R .  
1950. C I .UER . 
2000. C I . E R  . 
2050. C I . U E R  . 
2 1 0 0 . C  I . UER . 

' 2150. C I . UELR . 
2200. C I. UER . 
2250. C I UELR . 
2300. C I WEL . 

0.59 2350. . - 1  UEHL . 



. I UEWL. 

. I E L .  

. I UEL 

. 1 win 
* I UEn 

I .ULEM . 
I . M U  . 
I .  U E n  . 
I .  UE n .  
I UE II. 
I UEL n. 
.I UEL n 
.I EL .II 

I U E L . M  
I E L . M  
. I U E L  n 
. I UE.L n 
. I M . L  n 
. I U E L  n 



Run D a t e :  25NOV96 R u n  T ime:  12,:35:07 H M V e r s i o n :  6 . 5 2  D a t a  F i l e :  MAlPDDEX.HC2 

T H I S  RUN EXECUTED 25NOV96 12:35:08 
..................................... 

HEC-2 UATER SURFACE PROFILES 

Version 4.6.2; M a y  1991 
.................................... 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

1 0 0  YEAR PROFILE RUN 

SUMMARY PRINTOUT 

CUSEL .01K STENCL STENCR ELENCL ELENCR K*CHSL 



Rm Date: 25NOV96 Rm Time: 12:35:07 HWVersioo: 6.52 Data Fi le:  WlPDDEX.HC2 Page 15 



P a g e  16 R u n  D a t e :  25NOV96 R u n  T i m e :  1 2 : 3 5 : 0 7  H M V e r s i o n :  6 .52  D a t a  F i l e :  MA19DDEX.HC2 

SUMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= 247 .014  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

UARNING SECNO= PROF I LE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SEENO= 

CAUTION SECNO= 

PROF I LE= 

PROF I LE= 

PROFI LE= 

PROFILE= 

PROF I LE= 

PROFILE= 

C R I T I C A L  DEPTH ASSUMED 

PROBABLE MINIMUM S P E C I F I C  ENERGY 

2 0  T R I A L S  ATTEMPTED TO BALANCE USEL 

C R I T I C A L  DEPTH ASSUMED 

PROBABLE MINIMUM S P E C I F I C  ENERGY 

2 0  T R I A L S  ATTEMPTED TO BALANCE WSEL 

PROF I LE= 

PROFI LE= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE WARNING SECNO= PROFI LE= 

CAUT 1 ON SECNO= 

CAUTION SECNO= 

PROF I LE= 

PROFI LE= 

PROF I LE= 

INTERPOLATED X-SECTtONS USED 

C R I T I C A L  DEPTH ASSUMED 

MINIMUM S P E C I F I C  ENERGY 

PROFI LE= 

PROF I LE= 

PROF I LE= 

PROFILE= 

PROF I LE= 

PROF I LE= 

C R I T I C A L  DEPTH ASSUMED 

PROBABLE M I N I M  S P E C I F I C  ENERGY 

2 0  T R I A L S  ATTEMPTED TO BALANCE USEL 

C R I T I C A L  DEPTH ASSWED 

PROBABLE MINIMUM S P E C I F I C  ENERGY 

2 0  T R I A L S  ATTEMPTED TO BALANCE USEL 

CAL . .ON S E C N F  

CAUTION SEENO= 

CAUTION SECWO= 

CAUTION SEENO= 

CAUTION SECNO= 

CAUTION SECNO= 

WARNING SECNO= 

PROFILE= 

PROF I LE= 

INTERPOLATED X-SECTIONS USED 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

INTERPOLATED X-SECT IONS USED. 

C R I T I C A L  DEPTH ASSUMED 

PROBABLE U I N I H U M  S P E C I F I C  ENERGY 

2 0  T R I A L S  ATTEMPTED TO BALANCE USEL 

CAUTION SECNO= 

CAUT I ON SECNO= 

CAUTION SEENO= 

CAUTION SEENO= 

PROF I LE= 

PROF I LE= 

PROFI LE= 

PROFI LE= 

CAUTION SEENO= 2 4 7 . 0 1 4  PROFILE= 1 INTERPOLATED X-SECTIONS USED 

WARNING SECNO= 2 4 7 . 0 1 4  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

UARNING SEENO= 2 4 7 . 0 1 4  PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 2 4 7 . 0 1 4  PROFILE= 1 INTERPOLATED X-SECTIONS USED 

CAUTION SECNO= 2 4 7 . 0 1 4  PROFILE= 2 C R I T I C A L  DEPTH A S W E D  

CAUTION SECNO= 2 4 7 . 0 1 4  PROFILE= 2 M I N I W  S P E C I F I C  ENERGY 



HECZ S/N: 1 3 6 3 0 0 0 9 6 7  HMVersion: 6.52 D a t a  F i le :  MA19REV.HCZ 

............................................ 
--2 WATER SURFACE PROFILES :. 

* V e r s i o n  4.6.2; M a y  1 9 9 1  * 
* * 
* RUN DATE 2 8 J U L 9 7  T IME 11:33:33 * 
.............................................. 

....................................... 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 6 0 9  SECOND STREET, SUITE D * 
* DAVIS, CALIFORNIA 9 5 6 1 6 - 4 6 8 7  * 
* ( 9 1 6 )  7 5 6 - 1 1 0 4  * 
....................................... 

X X XXXXXXX xxxxx XXXXX 

X X X  X X X X 

X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 

X X X  X X 

X X X  X X X 

X X XXXXXXX XXXXX XXXXXXX 

.............................................. .............................................. .............................................. .............................................. ... ... ... ... ... ... FULL MICRO-COMPUTER IMPLEMENTATION ::: ... ... ... ... .............................................. .............................................. .............................................. .............................................. 

............................. ............................. 
H A E S T A D  M E T H O D S  
............................. ............................. 

37 B r o o k s i d e  R o a d  * W a t e r b u r y ,  C o n n e c t i c u t  0 6 7 0 8  * ( 2 0 3 )  7 5 5 - 1 6 6 6  



DREAMY DRAW EAST MASH REVISED 7/10/97 
STATIONS ARE LEFT TO RIGHT LOOKING DOWNSTREAM 
100 YEAR PROFILE RUN 

FILE:  MA19REV.HC2 REVISED MODEL 

2 0 0 -1 0 0 0 1241.0 0 
0 0 0 0 0 - 1 0 0 0 

43 1 53 54 4 8 26 27 28 
32 33 200 

0.015 0.015 0.100 0.300 
FLOW I S  COMBINATION OF DREAMY DRAW EAST FLOU OF 1000 CFS & SPLIT 

FLOU FROM MYRTLE AVENUE WASH MODEL 

SPLIT OCCURS AT INTERSECTION OF 17th ST & MYRTLE AVENUE 

1536 1536 
OUTLET UNDER BUILDING 

4.1 950 1048 
8 950 1048 

950 1239.3 950 1239.33 1000 1244.33 1000 1244.33 1001 
1001 1239.3 1048 1244.3 1048 
ENTRANCE UNDER BUILDING 

4.1 946 1017 
8 945 1017 170 225 200 

945 1239.5 945 1239.4 980 1244.5 980 1244.5 981 
981 1239.4 1017 1244.4 1017 

4.1 968 1022 
16th STREET CROSSING 

,022 995 .015 1005 .022 1200 

11 975 1027 28 28 28 
800 1241 -69 927 1241.05 975 1240.49 980 1240.43 995 

1000 1240.38 1005 1240.58 1021 1241.09 1027 1241.36 1047 
1200 

4.1 969 1031 
.016 995 .015 1005 -016 1200 

14 972 1023 65 65 65 
800 1242.88 840 1242.03 880 1241.69 916 1241.94 957 
972 1241.3 9771241.14 995 1241.1 10001241.09 1005 

1018 1241.67 1023 1241.91 1045 1244.0 1200 
4.1 980 1040 

.02 925 .016 965 .025 994 .015 1030 .016 

.02 1190 
16 965 1090 60 40 50 

870 1244.6 905 1243.67 925 1243.24 925 1243.53 943 
965 1243.74 965 1242 994 1242 1000 1242 1010 

1030 1242.48 1060 1244.0 1090 1246.0 1095 1247.0 1110 
1190 

4.1 970 1030 
.027 925 .016 965 -027 1020 .016 1070 

13 980 1020 70 70 70 
905 1244.89 925 1244.43 925 1244.82 943 1244.56 965 
965 1244.1 980 1242.0 990 1242.0 1000 1242.0 1010 

1020 1244.0 1025 1246.0 1070 
4.1 977 1013 

.027 925 .016 967 .025 1020 .016 1070 
13 980 1020 70 70 70 

900 1248.11 925 1245.65 925 1246.19 945 1245.86 967 
967 1245.2 980 1242.2 990 1242.0 1000 1242.9 1010 

1020 1246.0 1030 1248.0 1070 
4.1 983 1018 

.02 925 .016 968 .025 1021 -016 1090 
14 980 1021 55 55 55 

905 1247.04 925 1246.57 925 1247.10 950 1246.6 968 



968 1246.3 
1021 1246.0 

4.1 
.02 930 
15 983 

900 1250 
970 1250.08 

1013 1246.0 
SOURCE OF FLOW 

1000 1000 
4.1 

.03 970 
7 970 

915 1254.3 
1025 1252.0 

4.1 
.035 -025 

10 972 
940 1254.0 
998 1245.6 

4.1 
.035 

10 989 
915 1256.0 

1012 1248.0 
4.1 

0.06 0.04 
10 965 

925 1256.0 
1000 1248.0 

4.1 
11 935 

900 1258.0 
990 1248.5 

1060 
4.1 

10 990 
945 1258.0 

I000 1250.0 
4.1 

12 970 
915 1260.0 
990 1251.5 

1045 1260.0 
4.1 

12 975 
930 1264.0 
995 1253.7 

1045 1264.0 
4.1 

11 970 
970 1262 

1000 1256 

1027 
4.1 

10 960 
830 1266.0 

1000 1258.0 
4.1 

12 965 

980 1243.2 990 1243.4 
1025 1248.0 1072 1250.0 
985 1015 

.016 970 .025 1028 
1028 175 175 175 
916 1250.03 930 1249.6 
970 1248.5 983 1242.8 

1014 1248.0 1022 1250.0 
(1000 CFS) GENERATED FROM DREAMY 

930 1249.84 950 
990 1243.0 1000 

1028 1252.0 1080 
DRAW EAST WATERSHED 



X3 10 
GR1272.8 
GR1259.8 
* 
* 
* 
* DENSE 

NC .04 
ET 
SC 1.024 
X I  0.498 
X2 0 
X3 10 
GR1272.1 
GR1260.9 
NC 

ET 
X I  0.507 
GR 1278 
GR 1262 
GR 1275 
ET 

X I  0.517 

950 1266.0 960 1264.0 965 1262.0 976 1260.0 980 
1000 1260.0 1007 1262.0 1009 1264.0 1020 1268.0 1030 
1045 1270.0 1050 
-015 .015 .3 .5 

4.1 981 1022 
10 981 1035 65 60 60 
0 0 1267.01 1267.01 

779 1270.0 840 1268.25 853 1268.43 917 1265.99 981 
981 1259.5 1000 1259.31 1011 1270.18 1035 1271.44 1190 

UASH CROSSING @ HORTEN AVENUE 
ONE 8' H I G H  X 12' WIDE CORREGATED STEEL PIPE. 
USED 9.7' EQUIVALENT PIPE FOR ANALYSIS. 

VEGETATION (BAMBOO, SHRUBS, ETC.) ON UASH BOTTOM, UITH SEVERAL TREES 
.04 .I0 .6 .8 

4.1 992 1007 
0.5 2.6 200 9.7 0 142 1.1 1260.92 1259.01 

9 992 1007 145 142 141 
0 2 1268.82 1271.65 
0 1268.92 1268.92 

900 1271.74 975 1271.7 992 1260.95 992 1260.92 1000 
1007 1271.4 1007 1271.83 1025 1273.39 1040 

.3 .5 
4.1 991 1016 

11 961 1037 60 40 50 
961 1267 990 1265 994 1263 997 1262 1000 

1005 1265 1010 1267 1013 1268 1020 1269 1025 
1037 

4.1 983 1019 
14 963 1029 45 55 50 

950 1279 956 1278 963 1275 970 1270 981 
988 1264 990 1263 1000 1264 1003 1265 1006 

1019 1272 1025 1272.5 1029 1276 1029 
4.1 988 1029 

14 978 1045 38 40 40 
978 1273 981 1272 988 1270 990 1261.5 1000 

1002 1263 1008 1264 1011 1265 1012 12661012.5 
1015 1270 1022 1271 1026 1275 1045 
OUTLET OF CROSSING UNDER BUILDING 

.06 .04 
4.1 991 1035 

26 981 1061 37 18 34 
981 1272.5 981 1270 992 1269.5 994 1277 994 
996 1269 996 1268.0 1000 1268 1003 1268.7 1010 

1013 1269.4 1016 1277 1016 1277 1018 1269.6 1018 
1020 1270 1023 1271 1030 1272 1039 1277 1039 
1041 1272.8 1041 1273 1042 1275 1050 1276 1055 
1061 
INLET OF CROSSING UNDER BUILDING 

4.1 986 1031 
22 992 1040 96 96 96 

967 1277 971 1274 982 1272 989 1271.9 990 
990 1277 992 1271 -2 992 1270 997 1269.4 1000 

1007 1270.9 1016 1277 1016 1277 1018 1271.3 1018 
1022 12?3 1028 1275 1040 1277 1040 1277 1042 
1042 1277 1051 

4.1 996 1025 
17 959 1024 57 54 55 

915 1278 958 1277 959 1276 965 1275 970 
975 1273 980 1272 981 1271.5 982 1271.5 1000 

1010 1272 1011 1273 10161273.4 1024 1274 1042 



GR 1276 1055 1278 1067 
ET 4.1 990 1010 
X I  0.566 13 973 1021 32 34 33 
GR 1279 920 1274 966 1273.48 973 1273 980 1272 

72 1000 1272 1014 1273 1018 1274 1019 1274 
G G!m 75 1035 1276 1043 1278 1055 
ET 4.1 983 1011 
X I  0.576 11 979 1014 48 60 52 
GR 1278 937 1276.1 978 1276.5 979 1276 984 1275 
GR 1274 996 1273 1000 1274 1005 1274.8 1014 1276 
GR 1278 1041 
ET 4.1 991 1015 
X1 0.582 13 983 1023 28 30 30 
GR1278.3 950 1278 957 1276.8 983 1276 986 1275 
GR 1274 995 1273.5 997 1273.4 1000 1274 1010 1275 
GR 1276 1031 1278 1040 1278.4 1060 
NC .03 -03 .027 .1 .3 
ET 4.1 304 363 
X1 .59 12 290 376 400 410 400 
GR 1284 0 1288 25 1289.5 88 1292 148 1286 
GR 1282 290 1276 328 1275 333 1276 342 1282 
GR 1283 470 1281 610 0 0 0 0 0 
NC .06 .06 .04 
ET 10.4 
X I  .65 10 320 372 310 330 325 0 0 
GR 1288 0 1286 110 1288 135 1286 320 1280 
GR 1289 345 1280 358 1286 372 1289 442 1292 
ET 10.4 
X I  .i3 11 290 373 440 400 400 0 0 

0 1292 102 1293.5 198 1292 290 1286 
345 1286 352 1292 373 1292 445 1296 

GR 1308 600 0 0 0 0 0 0 0 
ET 10.4 
X I  .77 13 860 930 215 250 240 0 0 
GR 1305 500 1300 562 1296 650 1296.5 750 1296 
GR 1292 880 1288 893 1288 898 1288 902 1296 
GR 1298 975 1296 1055 1300 1145 0 0 0 
EJ 
T 1 DREAMY DRAW EAST WASH 100-YR PROFILE WITH 1 FOOT ENCROACHMENT 

T3 100 YR PROFILE W/ 1' ENR 

J1 3 1242.0 
J2 2 



Run Date: 28JUL97 Run Time: 11:33:33 HMVersion: 6.52 Data Fi le:  MA19REV.HCZ Page 1 

THIS RUN EXECUTED 28JUL97 11:33:33 
..................................... 
HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 
..................................... 

T 1 DREAMY DRAU EAST WASH REVISED 7/10/97 

T2 STATIONS ARE LEFT TO RIGHT LOOKING DOWNSTREAM 
T3 100 YEAR PROFILE RUN 
T4 FILE: MA19REV.HC2 REVISED MODEL 

J1 ICHECK INQ NINV lDIR STRT METRIC HVINS Q USEL FQ 

J2NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBU CHNlM ITRACE 

53 VARIABLE CODES FOR SUMMARY PRINTOUT 

NC 0.015 0.015 0.015 0.100 0.300 
FLOW IS COMBINATION OF DREAMY DRAU EAST FLOW OF 1000 CFS & SPLIT 

FLOW FROM MYRTLE AVENUE WASH MODEL 
SPLIT OCCURS AT INTERSECTION OF 17th ST & MYRTLE AVENUE 

QT 2 1536 1536 
OUTLET UNDER BUILDING 

ET 4.1 950 1048 
X I  0.006 8 950 1048 
GR 1244.6 950 1239.3 950 1239.33 1000 1244.33 1000 1244.33 1001 

GR 1239.3 1001 1239.3 1048 1244.3 1048 

ENTRANCE UNDER BUILDING 

ET 4.1 968 1022 
16th STREET CROSSING 

NH 3 .022 995 .015 1005 .022 1200 

X I  0.049 11 975 1027 28 28 28 
GR 1243.6 800 1241.69 927 1241.05 975 1240.49 980 1240.43 995 

240.4 

s 2 4 4 . 0  

1000 1240.38 1005 1240.58 1021 1241.09 1027 1241.36 1047 

1200 



R u n  D a t e :  28JUL97 R u n  T ime:  11:33:33 HMVers ion:  6.52 D a t a  F i l e :  MA19REV.HCZ P a g e  2 

ET 4.1 985 1015 
NH 4 .02 930 .016 970 .025 1028 .016 1080 
XI 0.141 15 983 1028 175 175 1 75 
GR 1251.4 900 1250 916 1250.03 930 1249.6 930 1249.84 
GR 1249.6 970 1250.08 970 1248.5 983 1242.8 990 1243.0 
GR 1245.5 1013 1246.0 1014 1248.0 1022 1250.0 1028 1252.0 

SOURCE OF FLOW (1000 CFS) GENERATED FROM DREAMY DRAW EAST WATERSHED 



R u n  Date: 28JUL97 Run Time: 11:33:33 HMVersion: 6.52 Data File: MA19REV.HC2 Page 3 



R u n  D a t e :  28JUL97 R u n  T ime:  11:33:33 HMVers ion:  6.52 D a t a  F i l e :  MA19REV.HC2 P a g e  4 

NC .015 .015 .015 .3 .5 
ET 4.1 981 1022 
X I  0.471 10 981 1035 65 60 60 

X3 10 0 0 1267.01 
GR 1272.8 779 1270.0 840 1268.25 853 1268.43 917 
GR 1259.8 981 1259.5 1000 1259.31 1011 1270.18 1035 

WASH CROSSING a MORTEN AVENUE 

ONE 8' HIGH X 12' WIDE CORREGATED STEEL P I P E .  
USED 9.7' EQUIVALENT P I P E  FOR ANALYSIS. 

DENSE VEGETATION (BAMBOO, SHRUBS, ETC.) ON WASH BOTTOM, WITH SEVERAL TREES 

E T 4.1 988 1029 
X I  0.524 14 978 1045 38 40 40 

GR 1273.5 978 1273 98 1 1272 988 1270 990 
GR 1262 I002 1263 1008 1264 1011 1265 1012 
GR 1267 1015 1270 1022 1271 1026 1275 1045 

OUTLET OF CROSSING UNDER BUILDING 



Run Da te :  28JUL97  Run  Time: 11:33:33 HMVersion: 6 . 5 2  D a t a  F i l e :  MA19REV.HC2 

INLET OF CROSSING UNDER BUILDING 

Page 5 

1055  



R u n  Date: 2 8 J U L 9 7  R u n  Time: 11:33:33 HMVers ion:  6 . 5 2  Data F i l e :  MA19REV.HCZ P a g e  6 



R u n  D a t e :  28JUL97 R u n  Time: 11:33:33 H M V e r s i o n :  6.52 D a t a  F i l e :  MA19REV.HC2 

CNO DEPTH CWSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUID ENDST 

*PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT A L L  CROSS SECTIONS 

3265 DIVIDED FLOW 

3720 CRITICAL DEPTH ASSUMED 

0.006 1.99 1241.29 1241.29 1241 .OO 1242.28 0.99 0.00 0.00 1244.60 
1536.0 0.0 1536.0 0.0 0.0 192.2 0.0 0.0 0.0 1244.30 

0.00 0.00 7.99 0.00 0.000 0.015 0.000 0.000 1239.30 950.00 
0.002902 0. 0. 0. 0 7 0 0.00 97.00 1048.00 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

0.044 2.46 1241.86 1241.86 0.00 1243.09 1.23 0.58 0.07 1244.50 
1536.0 0.0 1536.0 0.0 0.0 172.6 0.0 0.8 0.4 1244.40 

0.01 0.00 8.90 0.00 0.000 0.015 0.000 0.000 1239.40 945.00 
0.002927 170. 200. 225. 0 11 0 0.00 71.00 1017.00 

1490 NH CARD USED 

*SECNO 0.049 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

0.049 2.32 1242.70 1242.70 0.00 1243.26 0.56 0.09 0.07 1241.05 
1536.0 394.3 829.9 311.8 97.9 113.0 81.7 1 .O 0.5 1241.09 

0.01 4.03 7.34 3.82 0.022 0.020 0.022 0.000 1240.38 859.73 
0.003479 28. 28. 28. 0 11 0 0.00 265.03 1124.76 

P a g e  7 



R u n  D a t e :  28JUL97 R u n  T ime:  11:33:33 H M V e r s i o n :  6.52 D a t a  F i l e :  MA19REV.HC2 

CNO DEPTH W S E L  CRIUS USELK EG e QLOB 

HV HL OLOSS L-BANK ELEV 

QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUID ENDST 

1490 NH CARD USED 

*SECNO 0.061 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

0.061 1.92 1243.01 1243.01 0.00 1243.51 0.50 0.19 0.01 1241.80 
1536.0 624.7 628.9 282.4 129.8 90.5 71 -5 1.4 0.9 1241.67 

0.01 4.81 6.95 3.95 0.016 0.016 0.016 0.000 1241.09 833.77 
0.002526 65. 65. 65. 0 15 0 0.00 292.64 1126.41 

1490 NH CARD USED 

*SECNO 0.071 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

0.071 2.27 1244.17 1244.17 0.00 1244.85 0.68 0.15 0.05 1243.74 
1536.0 145.1 1390.9 0.0 33.4 204.2 0.0 1.7 1.2 1244.00 

0.01 4.34 6.81 0.04 0.016 0.018 0.020 0.000 1241.90 914.24 
0.003527 60. 50. 40. 0 11 0 0.00 176.19 1090.43 

1 a H CARD USED 

*SECNO 0.084 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

0.084 3.68 1245.68 1245.68 0.00 1246.41 0.74 0.27 0.02 1244.10 
1536.0 314.7 973.1 248.2 64.6 128.1 40.8 2.1 1.5 1243.70 

0.02 4.87 7.59 6.08 0.019 0.027 0.016 0.000 1242.00 905.53 
0.004079 70. 70. 70. 0 14 0 0.00 157.24 1062.77 

1490 NH CARD USED 

*SECNO 0.097 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

0.097 4.84 1246.84 1246.84 0.00 1247.66 0.83 0.24 0.03 1245.20 
1536.0 206.1 1207.2 122.7 49.6 153.4 22.3 2.5 1.7 1244.60 

0.02 4.16 7.87 5.49 0.018 0.025 0.016 0.000 1242.00 925.00 
0.002979 70. 70. 70. 0 9 0 0.00 121.71 1046.71 

1490 NH CARD USED 

*SECNO 0.108 
7185 MINIMUM SPEC1 F I C  ENERGY 

P a g e  8 



R u n  D a t e :  28JUL97 R u n  T ime:  11:33:33 H M V e r s i o n :  6.52 D a t a  F i l e :  MA19REV.HC2 

CNO DEPTH CWSEL CRIWS WSELK EG 

.LOB 

HV HL OLOSS L-BANK ELEV 

QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUID ENDST 

3720 C R I T I C A L  DEPTH ASSUMED 

0.108 4.45 1247.65 1247.65 0.00 1248.41 0.76 0.17 0.01 1246.30 

1536.0 194.7 1148.1 193.2 51.0 149.6 38.7 2.8 1.9 1245.90 

0.02 3.81 7.68 4.99 0.018 0.025 0.016 0.000 1243.20 906.58 

0.003047 55. 55. 55. 0 15 0 0.00 157.14 1063.72 

1490 NH CARD USED 

*SECNO 0.141 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

0.141 5.59 1248.39 1248.39 0.00 1250.21 1.82 0.76 0.32 1248.50 

1536.0 0.0 1536.0 0.0 0.0 142.0 0.0 3.5 2.3 1250.00 

0.03 0.00 10.82 0.00 0.000 0.025 0.000 0.000 1242.80 983.13 

0.006676 175. 175. 175. 0 11 0 0.00 40.04 1023.18 

3301 HV CHANGED MORE THAN HVINS 

*SECNO 0.183 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

0.183 4.54 1250.14 1250.14 0.00 1251.36 1.23 0.33 0.15 1254.00 

1000.0 0.0 999.9 0.1 0.0 112.5 0.2 4.3 2.5 1250.00 

0.03 0.00 8.89 0.59 0.000 0.025 0.035 0.000 1245.60 984.59 

0.006910 95. 90. 90. 0 5 0 0.00 48.66 1033.25 

P a g e  9 



R u n  D a t e :  2 8 J U L 9 7  R u n  Time: 11:33:33 H M V e r s i o n :  6.52 D a t a  F i l e :  MA19REV.HC2 

DEPTH CUSEL CRiWS WSELK EG OCN0 QLoB 

HV HL OLOSS L-BANK ELEV 

QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R l A L  I D C  lCONT CORAR TOPWlO ENOST 

3 3 0 1  HV CHANGED MORE THAN HVlNS 

3 3 0 2  WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.59 

3 3 0 2  WARNING: CONVEYANCE CHANGE OUTSIOE OF ACCEPTABLE RANGE, KRATIO = 0.67 
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R u n  D a t e :  28JUL97 R u n  T ime:  11:33:33 H M V e r s i o n :  6.52 D a t a  F i l e :  MA19REV.HC2 

CNO DEPTH W S E L  CRIWS WSELK EG e QLOB 

HV HL OLOSS L-BANK ELEV 

QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

0.370 4.38 1258.08 1258.08 0.00 1259.44 1.36 1.82 0.24 1260.00 

1000.0 0.0 1000.0 0.0 0.0 106.8 0.0 7.8 3.9 1260.00 

0.08 0.00 9.36 0.00 0.000 0.040 0.000 0.000 1253.70 979.80 

0.017944 200. 180. 160. 0 1 1  0 0.00 40.28 1020.08 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.90 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 0.59 

P a g e  1 1  



R u n  Da te :  28JUL97  R u n  Time: 11:33:33 HMVers ion:  6.52 D a t a  F i l e :  MA19REV.HCZ P a g e  1 2  

DEPTH CUSEL CRlUS USELK EG aCNO QLOB 

HV HL OLOSS L-BANK ELEV 

QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XN L XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

3 3 0 2  WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.56 

3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1267.01 ELREA= 1267.01 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN R ISE  SPAN CULVLN CHRT SCL ELCHU ELCHD 
0.024 0.50 2.60 200.00 9.70 0.00 142.00 1 1 1260.92 1259.01 

CHART 1 - CONCRETE P IPE  CULVERT; NO BEVELED RING ENTRANCE 
SCALE 1 - SQUARE EDGE ENTRANCE WITH HEADUALL 

5130, EGIC= 1274.64..MAY BE TOO LARGE I F  INLET CONTROLS. 
5135, EGOC= 1274.36 ..MAY BE TOO LARGE I F  OUTLET CONTROLS. 

*SECNO 0.498 

SPECIAL CULVERT INLET CONTROL + WEIR FLOU, EG = 1272.15 

3 3 0 2  UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 0.20 

SPECIAL CULVERT 

EGIC EGOC H4 QUElR QCULV VCH ACULV ELTRD UEIRLN 

1274.64 1274.36 7.71 185.  808.  6.276 73.9 1271.65 200.  

3 3 0 2  UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.15 





R u n  D a t e :  2 8 J U L 9 7  R u n  T ime:  11:33:33 H M V e r s i o n :  6.52 D a t a  F i l e :  HA19REV.HCZ 

CNO DEPTH W S E L  CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UT N ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUID ENDST 

3 2 6 5  DIVIDED FLOU 

3 2 6 5  D I V I D E D  FLOU 

3301 HV CHANGED MORE THAN HVINS 

3 3 0 2  WARNING: CONVEYANCE CHANGE W T S I D E  OF ACCEPTABLE RANGE, KRATIO = 0.65 
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R u n  D a t e :  28JUL97 R u n  T ime:  11:33:33 H M V e r s i o n :  6.52 D a t a  F i l e :  MAI9REV.HCZ 

CNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 

QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.79 

INIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

0.576 4.26 1277.26 1277.26 0.00 1278.24 0.99 0.50 0.21 1276.50 

1000.0 33.6 795.8 170.7 15.4 91.7 38.5 11.9 5.1 1274.80 

0.13 2.18 8.68 4.43 0.060 0.040 0.060 0.000 1273.00 953.00 

0.015365 48. 52. 60. 0 11 0 0.00 85.03 1038.03 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.77 
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R u n  Date: 28JUL97 R u r  Time: 11:33:33 H M V e r s i o n :  6.52 Data F i l e :  MA19REV.HC2 

CNO DEPTH CWSEL CRIWS USELK EG 

QLOB 

HV HL OLOSS L-BANK ELEV 

QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

0.650 5.32 1285.32 1285.32 0.00 1286.68 1.36 2.70 0.20 1286.00 

1000.0 0.0 1000.0 0.0 0.0 107.0 0.0 14.6 6.2 1286.00 

0.16 0.00 9.34 0.00 0.000 0.040 0.000 0.000 1280.00 322.03 

0.020780 310. 325. 330. 0 8 0 0.00 40.21 370.42 

3301 HV CHANGED MORE THAN HVlNS 

3301 HV CHANGED MORE THAN HVINS 

7185 HINlMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

0.770 4.44 1292.44 1292.44 0.00 1293.80 1.37 2.29 0.26 1296.00 
1000.0 0.0 1000.0 0.0 0.0 106.6 0.0 16.7 7.0 1296.00 

0.18 0.00 9.38 0.00 0.000 0.040 0.000 0.000 1288.00 877.81 
0.017820 215. 240. 250. 0 8 0 0.00 39.73 917.54 

P a g e  15 



PROFILE FOR STREAM 100 YEAR PROFILE RUN 

P @ ED POINTS (BY PRIORITY) E-ENERGY,W-WATER SURFACE,]-INVERT,C-CRITICAL W.S.,L-LEFT BANK,R-RIGHT BANK,M-LOWER END STA 

ELEVATION 1239. 1249. 1259. 1269. 1279. 1289. 1299. 1309. 1319. 1329. 
SECNO CUMDlS 

I W E L  . 
I W E L  . 
I W E L  . 
I W E L  . 
I W E L  . 
I W E L  . 
I W E L  . 
I W E L  . 
I W E L  . 
I WEL . 
I WEL . 
.I WEM . 
. ILWE . 
. ILWE . 
. I €  . 
I L E  . 
. ILWE . 
I L E  . 
. ILWE . 
. I W E  . 
. I L E  . 
. IRLWE . 
. I L E  . 
. I L W E .  

. I RLWE . 

. I R L E .  

. I L V E .  

. I LWE. 

. I LWE. 

. I LWE 

. I LWE 

. I LWE 

. I LWEM 

. I WEM 

. I WRE 

. 1 WREM 

. I W.EM 

. I WLEM 

. I CWEM 

. I CWEL 

. I WEML 

. I U E L  

I CE ML . 
I CWEM L . 
I CWEM L . 
I CWEM L . 

. I .WEML . 

. I .WEML . 



I .CUE L . 
I . C W L  . 
I .CWEL . 
I . C E L  . 
I . C E L  . 
I . C E  L . 
I . C E  L . 
I . C E  L . 
I . C E  L . 
I . CUE L . 
I . CUE L . 
I . C U E  L . 

I . WEM L . 
I . CEM L . 
I . CEM L . 
I . CUEM L . 
I. CWEM L . 
1. CWEM L. 

I. W E M L .  

1. W E M L .  

I C E L  . 
I CELM . 
I CWEM . 
I CWEM . 
1 WEM . 
1 WEM . 
.I C E M .  

.I C E M .  

.I CWEM. 

.I CWEM. 

.I CWEM. 

I WE M 

I CE M 

I CE .M 

I CE .M 

I CUE.M 

. I W E . M  

. I C E . M  

. I CWE.M 

. I WE. M 

. 1 WE. M 

. I W E  M 

. I CUE M 

. I WEL M 

. I WEL M 

. I W.EL M 

. I W E L M  

. 1 W E L M  
2040. . . I W E L M  . . I .WE L . 

. I . W L .  

2100. . . I .WE R L  . 
2120. . I .W ERL . 
2140. . I .CWERLM . 



I .CWERLM . 
I .CUERLM . 
I .CUE LM . 
I . CE LM . 
I . CUEL M . 
I . CUEL M . 
I . CUEL M . 
I . CWEL M . 
I . CREL M . 
I. CEL M .  

I. CUE M .  

I. CUE M .  

I WE M. 

I W E R  M 
I CUEL R.M 

I CUE L .RM 

I E L  .RM 

I E L  .RM 

.I EL.RM 

. I  WE RM 

.I UERM 

.I . WEM 

. I . WE 

. I . ERL . 

. I . E R L  . 

. 1 C. E R L .  

. I C. UE R L. 

. I C. E R L .  

. I C. EML . 

. I C. E R .  

I .C E L R  . 
I. CE L .  

I. CWE L .  

I. WE L . 
I UE L .  

I CUE L . 
I U E L .  

.I WE L . 
I C E L .  

. I RCUELM. 

. ILRUE M. 

. I LCUEM. 

. I R CEM. 

. I RLUE. 

. I R C E .  

. I R C E .  

. I R CUE 

. I RCWE 

. I RCWE 

. 1 RCUE 

. I CUE 

. I RUE 

. I WE 

. I CE 

. I CE 

I CE 

. I CEL 

. I CUE 

. I CUE 

. I CUE 



. 1 WEL 

. 1 WEL 

. I WEL 

I WEL 

I CEML 

. I CWEL 

. I .WEL 

I .CEL 

I .CWEL . 
I . WEL . 
I . CUE . 
I . WEM . 
1 . WEL . 
I . CWEM . 
1. WEM . 
I. WEM . 
I. CWEM . 
I WEM . 
I WLEM . 
I WEM . 
.I WE M. 

.I WEM. 

.I WLEM. 

.I CUE M 

I W E M  

I W E M  

. I WE .M 

. I CUE-M 

. I CWE.M 

. I WE. M 

. I WE. M 

. I CEL M 

. I CUE M 

. I CWE M . 

. 1 WEL M . 

. I CEL M . 

. I CEL M . 

. I CWEL M . 

. I CWEL M . 
I CEL M . 

. I CEL M . 
I CWEL M . 
I CWEL M . 
I .WEL M . 
I . C E L  M .  

I .CWEL M . 
I .CWEL M .  

I . WE L M. 

I . WE L M. 

I . W E L  M. 

I . CUE L M 

I .  W E L  M 

I. W E L  M 

I. W E L  .M 



R u n  D a t e :  28JUL97 R u n  Time: 11:33:33 HMVersion:  6 . 5 2  D a t a  F i l e :  MA19REV.HC2 

DREAMY DRAW EAST WASH 100-YR PROFILE WITH 1 FOOT ENCROACHMENT 
1 0 0  YR PROFILE Y/ 1 '  ENR 

JI ICHECK INQ NINV IDIR STRT METRIC HVINS Q USEL FQ 

3 1 2 4 2 . 0  

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM I TRACE 

P a g e  1 6  



Run  Da te :  28JUL97 R u n  Time: 11:33:33 HMVers ion:  6.52 D a t a  F i l e :  MA19REV.HC2 

CNO DEPTH CUSEL CRIWS USELK EG * QLOB 

HV HL OLOSS L-BANK ELEV 

QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

3265 DIVIDED FLOU 

3470 ENCROACHMENT STATIONS= 950.0 1048.0 TYPE= 1 TARGET= 98.000 
0.006 2.70 1242.00 0.00 1241.29 1242.54 0.54 0.00 0.00 1294.60 

1536.0 0.0 1536.0 0.0 0.0 261.1 0.0 0.0 0.0 100000.00 

0.00 0.00 5.88 0.00 0.000 0.015 0.000 0.000 1239.30 950.00 

0.001083 0. 0. 0. 0 0 0 0.00 97.00 1048.00 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 946.0 1017.0 TYPE= 1 TARGET= 71 -000 
0.044 2.48 1241.88 1241.88 1241.86 1243.12 1.24 0.34 0.21 100000.00 

1536.0 0.0 1536.0 0.0 0.0 171.8 0.0 1 .O 0.4 100000.00 
0.01 0.00 8.94 0.00 0.000 0.015 0.000 0.000 1239.40 946.00 

0.002928 170. 200. 225. 3 11 0 0.00 70.00 1017.00 

1490 NH CARD USED 

*SECNO 0.049 
1530 MANNINGS N VALUES FOR CHANNEL COMPOSITED 

3685 20 TRIALS ATTEMPTED USEL,CUSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 968.0 1022.0 TYPE= 1 TARGET= 54.000 
0.049 3.12 1243.50 1243.50 1242.70 1244.99 1.49 0.11 0.07 1241.05 
1536.0 123.1 1412.9 0.0 16.9 141.6 0.0 1.1 0.4 100000.00 

P a g e  17 



R u n  Da te :  28JUL97 R u n  Time: 11:33:33 HMVers ion:  6.52 D a t a  F i l e :  MA19REV.HCZ 

CNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

1490 NH CARD USED 

*SECNO 0.061 
3280 CROSS SECTION 0.06 EXTENDED 0.01 FEET 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 969.0 1031.0 TYPE= 1 TARGET= 62.000 
0.061 2.92 1244.01 1244.01 1243.01 1245.38 1.37 0.24 0.01 1241.80 

1536.0 37.3 1368.1 130.6 6.6 141.4 18.3 1.3 0.5 1241.67 

0.01 5.67 9.67 7.12 0.016 0.016 0.016 0.000 1241.09 969.00 

0.002708 65. 65. 65. 20 11 0 0.00 62.00 1031.00 

1490 NH CARD USED 

*SECNO 0.071 
1530 MANNINGS N VALUES FOR CHANNEL COMPOSITED 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

ROBABLE MINIMUM SPECIFIC ENERGY 

DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 980.0 1040.0 TYPE= 1 TARGET= 60.000 
0.071 2.90 1244.80 1244.80 1244.17 1246.18 1.38 0.19 0.00 100000.00 

1536.0 0.0 1536.0 0.0 0.0 163.1 0.0 1.5 0.6 100000.00 

0.01 0.00 9.42 0.00 0.000 0.022 0.000 0.000 1241.90 980.00 

0.005536 60. 50. 40. 20 5 0 0.00 60.00 1040.00 

1490 NH CARD USED 

*SECNO 0.084 
3685 20 TRIALS ATTEMPTED USEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 970.0 1030.0 TYPE= 1 TARGET= 60.000 
0.084 3.81 1245.81 1245.81 1245.68 1247.22 1.40 0.41 0.01 1244.10 

1536.0 69.0 1281.4 185.6 13.8 133.5 18.3 1.8 0.7 1243.70 

0.01 5.01 9.60 10.14 0.027 0.027 0.016 0.000 1242.00 970.00 

0.006177 70. 70. 70. 20 11 0 0.00 60.00 1030.00 

P a g e  18 



R u n  Date :  28JUL97 R u n  Time: 11:33:33 HMVers ion:  6.52 D a t a  F i l e :  MA19REV.HC2 

CNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

QCH PROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

1490 NH CARD USED 

*SECNO 0.097 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 977.0 1013.0 TYPE= 1 TARGET= 36.000 
0.097 4.84 1246.84 1246.84 1246.84 1248.81 1.97 0.45 0.17 1245.20 

1536.0 22.0 1514.0 0.0 4.5 133.6 0.0 2.0 0.8 100000.00 

0.01 4.90 11.33 0.00 0.025 0.025 0.000 0.000 1242.00 977.00 

0.006546 70. 70. 70. 20 11 0 0.00 36.00 1013.00 

1490 NH CARD USED 

*SECNO 0.108 
3685 20 TRIALS ATTEMPTED USEL,CWSEL 

MINIMUM SPECIFIC ENERGY 

CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 983.0 1018.0 TYPE= 1 TARGET= 35.000 
0.108 4.41 1247.61 1247.61 1247.65 1249.58 1.97 0.37 0.00 100000.00 

1536.0 0.0 1536.0 0.0 0.0 136.3 0.0 2.2 0.8 100000.00 

0.02 0.00 11.27 0.00 0.000 0.025 0.000 0.000 1243.20 983.00 

0.007098 55. 55. 55. 20 11 0 0.00 35.00 1018.00 

1490 NH CARD USED 

*SECNO 0.141 

3470 ENCROACHMENT STATIONS= 985.0 1015.0 TYPE= 1 TARGET= 30.000 
0.141 6.15 1248.95 0.00 1248.39 1250.62 1.67 1-00 0.03 100000.00 

1536.0 0.0 1536.0 0.0 0.0 148.1 0.0 2.8 0.9 100000.00 

0.02 0.00 10.37 0.00 0.000 0.025 0.000 0.000 1242.80 985.00 
0.004721 175. 175. 175. 2 0 0 0.00 30.00 1015.00 

1490 NH CARD USED 

*SECNO 0.166 
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R u n  D a t e :  28JUL97 R u n  T ime:  11:33:33 H M V e r s i o n :  6.52 D a t a  F i l e :  MA19REV.HC2 

CNO DEPTH CUSEL CRIUS WSELK EG 6 QLOB 

HV HL OLOSS L-BANK ELEV 

QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 985.0 1015.0 TYPE= 1 TARGET= 30.000 
0.166 4.50 1250.20 0.00 1250.14 1251.18 0.98 0.49 0.07 100000.00 

1000.0 0.0 1000.0 0.0 0.0 125.9 0.0 3.2 1.0 100000.00 

0.02 0.00 7.94 0.00 0.000 0.022 0.000 0.000 1245.70 985.00 

0.002610 155. 135. 100. 3 0 0 0.00 30.00 1015.00 

*SECNO 0.183 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

*SECNO 0.221 
3280 CROSS SECTION 0.22 EXTENDED 0.13 FEET 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.61 

3470 ENCROACHMENT STATIONS= 995.0 1021.0 TYPE= 1 TARGET= 26.000 
0.221 6.73 1252.63 0.00 1251 -94 1253.26 0.63 0.94 0.12 100000.00 
1000.0 0.0 1000.0 0.0 0.0 157.2 0.0 4.0 1.2 100000.00 
0.04 0.00 6.36 0.00 0.000 0.035 0.000 0.000 1245.90 995.00 

0.003078 205. 200. 190. 2 0 0 0.00 26.00 1021.00 
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Run Date: 28JUL97 Run Time: 11:33:33 HMVersion: 6.52 Data Fi le :  MA19REV.HC2 

DEPTH CWSEL CRlWS WSELK EG eCNO QLOB 

HV HL OLOSS L-BANK ELEV 

QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICONT CORAR TOPUIO ENOST 

*SECNO 0.239 
3280 CROSS SECTION 0.24 EXTENDED 0.13 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 0.64 

3470 ENCROACHMENT STATIONS= 992.0 1016.0 TYPE= 1 TARGET= 24.000 

0.239 6.82 1252.82 0.00 1252.20 1253.80 0.97 0.43 0.10 100000.00 

1000.0 0.0 1000.0 0.0 0.0 126.4 0.0 4.3 1.3 100000.00 

0.04 0.00 7.91 0.00 0.000 0.040 0.000 0.000 1246.00 992.00 

0.007457 95. 95. 100. 2 0 0 0.00 24.00 1016.00 

3470 ENCROACHMENT STATIONS= 975.0 1010.0 TYPE= 1 TARGET= 35.000 
0.276 5.91 1254.41 0.00 1253.52 1255.07 0.67 1.24 0.03 100000.00 

1000.0 0.0 1000.0 0.0 0.0 152.7 0.0 4.9 1.4 100000.00 

0.00 6.55 0.00 0.000 0.040 0.000 0.000 1248.50 975.00 

180. 195. 200. 2 0 0 0.00 35.00 1010.00 

3470 ENCROACHMENT STATIONS= 993.0 1026.0 TYPE= 1 TARGET= 33.000 

0.296 5.66 1254.96 0.00 1254.41 1255.74 0.78 0.63 0.04 100000.00 
1000.0 0.0 1000.0 0.0 0.0 140.8 0.0 5.3 1.5 100000.00 

0.05 0.00 7.10 0.00 0.000 0.040 0.000 0.000 1249.30 993.00 

0.006655 75. 105. 130. 2 0 0 0.00 33.00 1026.00 

3470 ENCROACHMENT STATIONS= 985.0 1018.0 TYPE= 1 TARGET= 33.000 

0.336 4.89 1256.39 0.00 1256.20 1257.22 0.83 1.47 0.01 100000.00 
1000.0 0.0 1000.0 0.0 0.0 136.7 0.0 6.0 1.6 100000.00 

0.06 0.00 7.32 0.00 0.000 0.040 0.000 0.000 1251.50 985.00 
0.007325 190. 210. 225. 2 0 0 0.00 33.00 3018.00 

Page 21 



Run Date: 28JUL97 Run Time: 11:33:33 HMVersion: 6.52 Data File: MA19REV.HC2 

~ C N O  DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICONT CORAR TOPWID ENOST 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 985.0 1010.0 TYPE= 1 TARGET= 25.000 
0.370 4.51 1258.21 1258.21 1258.08 1260.07 1.86 2.04 0.31 100000.00 

1000.0 0.0 1000.0 0.0 0.0 91.4 0.0 6.4 1.7 100000.00 

0.06 0.00 10.95 0.00 0.000 0.040 0.000 0.000 1253.70 985.00 

0.019786 200. 180. 160. 2 11 0 0.00 25.00 1010.00 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.43 

3470 ENCROACHMENT STATIONS= 985.0 1013.0 TYPE= 1 TARGET= 28.000 
0.392 6.61 1260.61 0.00 1260.04 1261.73 1.12 1.58 0.07 100000.00 

1000.0 0.0 1000.0 0.0 0.0 117.7 0.0 6.7 1.8 100000.00 

0.07 0.00 8.50 0.00 0.000 0.040 0.000 0.000 1254.00 985.00 

0.009692 118. 118. 119. 2 0 0 0.00 28.00 1013.00 

3470 ENCROACHMENT STATIONS- 983.0 1012.0 TYPE= 1 TARGET= 29.000 
0.430 5.54 1262.54 0.00 1262.53 1263.50 0.96 1.75 0.02 100000.00 

1000.0 0.0 1000.0 0.0 0.0 127.2 0.0 7.3 1.9 100000.00 

0.08 0.00 7.86 0.00 0.000 0.040 0.000 0.000 1257.00 983.00 

0.007965 185. 200. 210. 2 0 0 0.00 29.00 1012.00 

3470 ENCROACHMENT STATIONS= 973.0 1012.0 TYPE= 1 TARGET= 39.000 
0.460 5.12 1263.92 0.00 1263.28 1264.61 0.69 1.09 0.03 100000.00 

1000.0 0.0 1000.0 0.0 0.0 149.6 0.0 7.8 2.1 100000.00 

0.08 0.00 6.69 0.00 0.000 0.040 0.000 0.000 1258.80 973.00 

0.006201 165. 155. 150. 0 0 0 0.00 39.00 1012.00 
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Run Date: 28JUL97 Run Time: 11:33:33 HMVersion: 6.52 Data File: MA19REV.HCZ Page 23 

CNO DEPTH CWSEL CRIWS WSELK EG @ QLOB 

HV HL OLOSS L-BANK ELEV 

QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICONT CORAR TOPWID ENOST 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.99 

3470 ENCROACHMENT STATIONS= 981.0 1022.0 TYPE= 1 TARGET= 41 .000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1267.01 ELREA= 1267.01 

SPECIAL CULVERT 

B U N 0  CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
1 0.024 0.50 2.60 200.00 9.70 0.00 142.00 1 1 1260.92 1259.01 - 

CHART 1 - CONCRETE PIPE CULVERT; NO BEVELED R I N G  ENTRANCE 
SCALE 1 - SQUARE EDGE ENTRANCE WITH HEADWALL 

5130, EGIC= 1274.64..MAY BE TOO LARGE I F  INLET CONTROLS. 
5135, EGOC= 1274.36 ..MAY BE TOO LARGE IF OUTLET CONTROLS. 
*SECNO 0.498 

SPECIAL CULVERT INLET CONTROL + WEIR FLOW, EG = 1272.16 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 0.17 

SPECIAL CULVER7 

E G I C  EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN 

1274.64 1274.36 7.41 187. 808. 6.276 73.9 1271.65 200. 

3470 ENCROACHMENT STATIONS= 992.0 1007.0 TYPE= 1 TARGET= 15.000 
0.498 10.64 1271.54 0.00 1271.54 1272.16 0.61 7.41 0.00 1271.70 

1000.0 0.0 1000.0 0.0 0.0 159.3 0.0 8.5 2.2 100000.00 

0.00 6.28 0.00 0.000 0.100 0.000 0.000 1260.90 992.00 
145. 141. 142. 2 0 0 0.00 15.00 1007.00 



R u n  Da te :  28JUL97 R u n  Time: 11:33:33 HMVers ion:  6.52 D a t a  F i le :  WA19REV.HCZ 

CNO DEPTH CUSEL CRlWS USELK EG 

QLOB 

HV HL OLOSS L-BANK ELEV 

QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.54 

3470 ENCROACHMENT STATIONS= 991.0 1016.0 TYPE= 1 TARGET= 25.000 
0.507 10.66 1272.66 0.00 1272.63 1273.00 0.34 0.77 0.08 100000.00 
1000.0 0.0 1000.0 0.0 0.0 212.6 0.0 8.7 2.2 100000.00 
0.09 0.00 4.70 0.00 0.000 0.100 0.000 0.000 1262.00 991.00 

0.010437 60. 50. 40. 2 0 0 0.00 25.00 1016.00 

3470 ENCROACHMENT STATIONS= 983.0 1019.0 TYPE= 1 TARGET= 36.000 
0.517 10.21 1273.21 0.00 1272.90 1273.42 0.20 0.37 0.04 100000.00 
1000.0 0.0 1000.0 0.0 0.0 276.2 0.0 9.0 2.3 100000.00 
0.10 0.00 3.62 0.00 0.000 0.100 0.000 0.000 1263.00 983.00 

0.005523 45. 50. 55. 2 0 0 0.00 36.00 1019.00 

3470 ENCROACHMENT STATIONS= 988.0 1029.0 TYPE= 1 TARGET= 41.000 
0.524 11.95 1273.45 0.00 1273.16 1273.64 0.19 0.22 0.00 100000.00 
1000.0 0.0 1000.0 0.0 0.0 284.0 0.0 9.3 2.3 100000.00 
0.10 0.00 3.52 0.00 0.000 0.100 0.000 0.000 1261.50 988.00 

0.005625 38. 40. 40. 2 0 0 0.00 41.00 1029.00 

3470 ENCROACHMENT STATIONS= 991.0 1035.0 TYPE= 1 TARGET= 44.000 
0.531 5.47 1273.47 0.00 1273.27 1274.08 0.61 0.23 0.21 100000.00 
1000.0 0.0 1000.0 0.0 0.0 159.0 0.0 9.4 2.3 100000.00 
0.10 0.00 6.29 0.00 0.000 0.040 0.000 0.000 1268.00 991.00 

0.0081 60 37. 34. 18. 2 0 0 0.00 40.00 1035.00 
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R u n  D a t e :  28JUL97 R u n  T ime:  11:33:33 H M V e r s i o n :  6.52 D a t a  F i l e :  MAlPREV.HC2 

CNO DEPTH CUSEL CRIUS WSELK EG @ QLOB 

HV HL OLOSS L-BANK ELEV 

QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN E L M l N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R l A L  I D C  ICONT CORAR TOPUID ENDST 

3265 DIVIDED F L W  

3470 ENCROACHMENT STATIONS= 986.0 1031.0 TYPE= 1 TARGET= 45.000 
0.549 4.87 1274.27 0.00 1274.00 1275.24 0.97 0.98 0.18 1277.00 

1000.0 22.9 977.1 0.0 7.8 122.5 0.0 9.8 2.4 100000.00 
0.11 2.93 7.98 0.00 0.060 0.040 0.000 0.000 1269.40 986.00 

0.013076 96. 96. 96. 2 0 0 0.00 41.00 1031.00 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED USEL,CUSEL 

3693 PROBABLE MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

*SECNO 0.566 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 990.0 1010.0 TYPE= 1 TARGET= 20.000 
0.566 4.25 1276.25 1276.25 1275.51 1278.40 2.15 0.70 0.22 100000.00 

1000.0 0.0 1000.0 0.0 0.0 85.0 0.0 10.0 2.5 100000.00 
0.11 0.00 11.77 0.00 0.000 0.040 0.000 0.000 1272.00 990.00 

0.023369 32. 33. 34. 2 8 0 0.00 20.00 1010.00 

*SECNO 0.576 
3280 CROSS SECTION 0.58 EXTENDED 0.18 FEET 
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R u n  Da te :  28JUL97 R u n  Time: 11:33:33 HMVers ion:  6.52 D a t a  F i l e :  MA19REV.HC2 

W S E L  CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R l A L  IDC ICONT CORAR TOPUlD ENDST 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 983.0 1011.0 TYPE= 1 TARGET= 28.000 
0.576 5.18 1278.18 1277.80 1277.26 1279.57 1.39 0.94 0.23 100000.00 

1000.0 0.0 1000.0 0.0 0.0 105.8 0.0 10.1 2.5 100000.00 

0.11 0.00 9.45 0.00 0.000 0.040 0.000 0.000 1273.00 983.00 

0.014322 48. 52. 60. 12 8 0 0.00 28.00 1011.00 

*SECNO 0.582 
3280 CROSS SECTION 0.58 EXTENDED 0.52 FEET 

3470 ENCROACHMENT STATIONS= 991.0 1015.0 TYPE= 1 TARGET= 24.000 
0.582 5.52 1278.92 0.00 1278.09 1279.99 1.07 0.33 0.09 100000.00 

1000.0 0.0 1000.0 0.0 0.0 120.4 0.0 10.2 2.5 100000.00 
0.11 0.00 8.31 0.00 0.000 0.040 0.000 0.000 1273.40 991.00 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.46 

3470 ENCROACHMENT STATIONS= 304.0 363.0 TYPE= 1 TARGET= 59.000 
0.590 5.89 1280.89 0.00 1279.85 1281.24 0.35 1.17 0.07 100000.00 
1000.0 0.0 1000.0 0.0 0.0 211.1 0.0 11.7 2.9 100000.00 
0.13 0.00 4.74 0.00 0.000 0.027 0.000 0.000 1275.00 304.00 

0.001449 400. 400. 410. 4 0 0 0.00 59.00 363.00 

*SECNO 0.650 
2800 NAT Q1= 69.37 USELK= 1285.32 ENC Q1= 111.96 USEL= 1286.32 RATIO= -0.6139 
NAT PI= 113. RATIOS LOB, CH, ROB= 0.0054 0.9938 0.0008 USEL= 1286.32 
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R u n  D a t e :  28JUL97 R u n  T ime:  11:33:33 H M V e r s i o n :  6.52 D a t a  F i l e :  MA19REV.HC2 

CNO DEPTH CUSEL CRIWS WSELK EG e QLOB 

HV HL OLOSS L-BANK ELEV 

QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOU 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 320.0 372.0 TYPE= 4 TARGET= 0.006 
0.650 5.31 1285.31 1285.31 1285.32 1286.68 1.36 1.18 0.30 1286.00 
1000.0 0.0 1000.0 0.0 0.0 106.7 0.0 12.9 3.3 1286.00 
0.14 0.00 9.37 0.00 0.000 0.040 0.000 0.000 1280.00 322.06 

0.020948 310. 325. 330. 20 11 0 0.00 40.15 370.40 

*SECNO 0.730 
2800 NAT Q1= 129.62 USELK= 1290.32 ENC Q l =  202.93 USEL= 1291.32 RATIO= -0.5656 

I= 203. RATIOS LOB, CH, ROB= 0.0000 1.0000 0.0000 USEL= 1291.32 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.88 

3470 ENCROACHMENT STATIONS= 290.0 373.0 TYPE= 4 TARGET= 0.000 
0.730 4.33 1290.33 0.00 1290.32 1290.81 0.48 4.04 0.09 1292.00 
1000.0 0.0 1000.0 0.0 0.0 179.2 0.0 14.2 3.8 1292.00 
0.16 0.00 5.58 0.00 0.000 0.040 0.000 0.000 1286.00 302.28 

0.005931 440. 400. 400. 3 0 0 0.00 64.85 367.14 

*SECNO 0.770 
2800 NAT Ql= 74.91 USELK= 1292.44 E N C Q I =  117.11 USEL= 1293.44 RATIO= -0.5633 
NAT Q1= 117. RATIOS LOB, CH, ROB= 0.0000 1.0000 0.0000 USEL= 1293.44 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRl  T I  CAL DEPTH ASSUMED 
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Run Date: 28JUL97 Run Time: 11:33:33 HMVersion: 6.52 Data Fi le:  MA19REV.HCZ 

CNO DEPTH CUSEL CRIUS USELK EG @ QLOB 

HV HL OLOSS L-BANK ELEV 
QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 860.0 930.0 TYPE= 4 TARGET= 0.000 
0.770 4.44 1292.44 1292.44 1292.44 1293.80 1.37 2.29 0.26 1296.00 

1000.0 0.0 1000.0 0.0 0.0 106.6 0.0 15.0 4.1 1296.00 
0.17 0.00 9.38 0.00 0.000 0.040 0.000 0.000 1288.00 877.81 

0.017827 215. 240. 250. 2 8 0 0.00 39.73 917.54 
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PROFILE FOR STREAM 100 YR PROFILE W/ 1 ' ENR 

POINTS (BY PRIORITY)  E-ENERGY,W-WATER SURFACE,I-1NVERT.C-CRITICAL U.S.,L-LEFT BANK,R-RIGHT BANK,M-LWER END STA 

ELEVATION 1239. 1249. 1259. 1269. 
SECNO CUMOIS 

I E M  . 
I E M  . 
I E M  . 
I E M  . 
I E M  . 
1 WEM . 
I WEM . 
I WEM . 
I WEM . 
I UEM . 
I UEH . 
.I WE . 
. I L U M E  . 
. i L  W E  . 
I WE . 
. I L  WE . 
I WE . 
I W E M .  

. I WEM . 

. I WEM . 
I W E .  

. I R L  WE . 

. I L W E .  

. I L W E .  

. I LUME. 

. I L U M E  

. I UME 

. I W E M  

C I W E M  

C I W.E 

C I W.E 

C I W.EM 

C I W.EM 

C I W.EM 

C I W.EM 

C I U E M  

C I U E M  

C I W E M  

C 1 W E M  

C I W E M  

C I W E M  

C 1 .UEM 



WE . 
UE . 
WE . 
WE . 
WE . 
WE . 
WE . 
WE . 
MWE . 

WE . 
UE 

UE . 
WE . 
UE . 

E .  

EM . 
WE . 
WE . 
UEM . 
UEM . 
WEM . 
WEM . 

EM . 

I WE . 
. I  WEM . 
.I WEM . 
.I WE M. 

.I WE M. 

I E M .  

I U E M  

1 U E M  

I WE.M 

. I WE .M 

I U E . M  

. I W E . M  

. 1 WE. M 

. I U E . M  

. I W E  M 

. I W E  M 

I W E M  

I W E M  

. I W.E M 

. I W.E M 

. I W E M  

. I W E  M 

. I .WE M 



I . W E  M . 
1 . W E  n . 
I . W E M  . 
I . W E M  . 
I . W E M .  

I .  W E M .  

I .  WE n .  
I .  E M .  

I .  WE M .  
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I. UE M. 

I. UE M 
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I E .M 
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I WE . M 
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.I WE M 
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I. E M .  
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. I W E .  
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. I MWE 
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. I MWE 
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. I WE 
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. I WE 

. I ME 

. I ME 
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. I .WE 
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. I .UE 
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I . UE 

I . UE 
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I . U E  . 
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1 . UEM . 
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. C .  .I UEM. 
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. I UE.M 

. 1 UE.M 
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. I E L M  
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I U E M  . 
. I UEL M . 
. I E L M  . 
. I E L M .  

. I UEL M . 
I UEL M . 
I .EL M . 
I .EL M . 
I .UEL M . 
I .UEL M . 
I .UEL M . 
I . E L  M .  

I . UEL M . 
I . UEL M . 
I . U E L  M. 

I . U E L  M. 

I . U EL M. 
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I. U E L  M 
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R u n  Da te :  28JUL97  R u n  Time: 11:33:33 HMVers ion:  6.52 D a t a  F i l e :  MA19REV.HC2 P a g e  2 9  

TH IS  RUN EXECUTED 28JUL97  11 :33:34 
..................................... 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2; Hay 1991 
...................................... 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

1 0 0  YEAR PROFILE RUN 

SUMMARY PRINTOUT 

SECNO Q CWSEL SSTA ENDST TOPWID DEPTH VCH STENCL STENCR ELENCL ELENCR K*CHSL 
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@ SECNO Q CWSEL SSTA ENDST TOPWID DEPTH VCH STENCL STENCR ELENCL ELENCR K*CHSL 
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P CUSEL SSTA 

HMVersion: 6.52 Data F i l e :  MA19REV.HC2 Page 31 

ENDST TOPWID DEPTH VCH STENCL STENCR ELENCL ELENCR K*CHSL 
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SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= 0.006 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 0.044 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 0.044 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 0.044 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 0.044 PROFILE= 2 MINIHUH S P E C f f I C  ENERGY 

CAUTION SECNO= 0 .049 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 0 . 0 4 9  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 0 .049 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 0.049 PROFILE= 2 PROBABLE MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 0.049 PROFILE= 2 2 0  T R I A L S  ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 0.061 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 0.061 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO= 0.061 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 0.061 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUT I ON SECNO= 0.061 PROFILE= 2 2 0  T R I A L S  ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 0.071 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
N SECNO= 0.071 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

.ON SECNO= @ 0.071 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 0.071 PROFILE= 2 PROBABLE MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 0.071 PROFILE= 2 2 0  T R I A L S  ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 0.084 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 0.084 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 0.084 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 0.084 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 0.084 PROFILE= 2 2 0  TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 0.097 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 0.097 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 0.097 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 0.097 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 0.097 PROFILE= 2 2 0  TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 

0.108 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
0.108 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
0.108 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
0.108 PROFILE= 2 PROBABLE MINIMUM S P E C I F I C  ENERGY 

0.108 PROFILE= 2 2 0  T R I A L S  ATTEMPTED TO BALANCE WSEL 

0.141 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

0.141 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

0.183 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

0.183 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 
0.183 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

0.183 PROFILE= 2 PROBABLE MINIMUM S P E C I F I C  ENERGY 
0.183 PROFILE= 2 2 0  T R I A L S  ATTEMPTED TO BALANCE WSEL 
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CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE WARNING SECNO= 

UARNING SECNO= 

WARNING SECNO= 

CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

C R I T I C A L  DEPTH ASSUMED 

MINIMUM S P E C I F I C  ENERGY 

C R I T I C A L  DEPTH ASSUMED 

MINIMUM S P E C I F I C  ENERGY 

WARNING SECNO= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

UARNING SECNO= CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

WARNING SECNO= 

WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

0.498 PROFILE= 1 
0.498 PROFILE- 2 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 

UARNING SECNO= 

WARNING SECNO= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

C R I T I C A L  DEPTH ASSUMED 

PROBABLE MINIMUM S P E C I F I C  ENERGY 

2 0  TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 

CAUTION SECNO= 

C R I T I C A L  DEPTH ASSUMED 

MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 

CAUTION SECNO= 

C R I T I C A L  DEPTH ASSUMED 

MINIMUM SPECIFIC ENERGY 

UARNING SECNO= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

C R I T I C A L  DEPTH ASSUMED 

MINIMUM S P E C I F I C  ENERGY 

C R I T I C A L  DEPTH ASSUMED 

PROBABLE MINIMUM S P E C I F I C  ENERGY 

2 0  TRIALS ATTEMPTED TO BALANCE WSEL 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= C R I T I C A L  DEPTH ASSUMED 
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N SECNO= 0 . 7 7 0  PROFILE= 1 M I N I M  S P E C I F I C  ENERGY 

0 . 7 7 0  PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 0 . 7 7 0  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

P a g e  3 4  
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FLOODWAY DATA, 1 0 0  YEAR PROFILE RUN 

PROFILE NO. 2 

- - - - - - -  FLOODWAY - - - - - - -  WATER SURFACE ELEVATION 

STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 
AREA VELOCITY FLOODUAY FLOODWAY 



EXHIBIT 15 




