
VOLUME 1 OF 5 

SALT-GILA RIVER 
Floodplain Delineation Restudy 

19538-APA 

May 1999 

Submitted to 

Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

(602) 506-1501 

Submitted by 
Michael Baker, Jr., Inc. 

1313 East Osborn Road, Suite 150 
Phoenix, Arizona 85014 
Phone (602) 279-1234 

Fax (602) 279-1411 



Federal Emergency Management Agency 

i pl.clnerty of Washington, D.C. 20472 
: r :  ,;, ,-i,:.t of MC Library -. t - l .  i 

CERTlFIED MAIL , ,  , . , !  i.:;~i.ango -1- IN REPLY REFER TO: 
RETURN RECEIPT RE@RF;STWIZ 85009 Case No.: 99-09-706P 

The Honorable Andre Community: Maricopa County, Arizona 
Chairman, Maricopa County Community No.: 040037 1 
Board of Supervisors Panels ffected: 04013C1720 175&, 

301 West Jefferson, 10th Flo 8 206*, 2 0 7 d  , 2 0 9 3  209*, 
Phoenix, AZ 85003 2 0 4 ? 2 1 2 ~ , 2 1 4  t ~,216$217$ 

: : ~ ~ o f : 2 l d E , 2 1 9 d E  220 E,248 
250$,25 lo%, 2 5 3 d  2 5 5 s ' ~ ~  and 2560'6 

Effective Date of 
This Revision: APR 2 0  2000 
102-1-A-C asso 5ee ~ 1 3  d ' ~ d ~ e * *  

Dear Mr. Kunasek: a l b s  4 a i r s  see CITY o F P k i ~  
This responds to a reque;t&%tbeJederal E ergency Management Agency (FEMA) revise the effective 
Flood Insurance Rate Map (FIRM) ' ' Z I n s n r a n c e  an Study (FIS) report for M a r i o  County, Arizona 
and Incorporated Areas (the etkt ive FIRM and FIS report for your community), in accordance with Part 65 
of the National Flood Insurance Program (NFIP) regulations. In a letter dated September 10, 1998, 
Hasan Mushtaq, Ph.D., P.E., formerly with the Engineering Division, Flood Control District of Maricopa 
County, requested that FEMA revise the FIRM to show the effects of updated topographic information; 
revised hydrology performed by the U.S. Army Corps of Engineers, Los Angeles District; revised hydraulic 
analyses; and the construction of new bridges at State Route 153, Mill Avenue, and the Loop 101 (Pima) 
interchange along the Salt and Gila Rivers. 

All data required to complete our review of this request were submitted with letters from Dr. 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 modify 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 the Salt River from approximately 1,300 feet upstream of 
115th Avenue to approximately 16,000 feet upstream of Greenfield Road and along the Gila River from 
approximately 7,500 feet downstream of State Route 85 to approximately 1,300 feet upstream of 
115th Avenue. As a result of the modifications, the base flood elevations (BFEs) for the Salt and Gila Rivers 
and the widths of the Special Flood Hazard Areas (SFHAs), the areas that would be inundated by the base 
flood, and the regulatory floodway increased in some areas and decreased in other areas. In addition, the 
BFEs and SFHA width for Waterman Wash and the BFEs and zone designations for the Agua Fria River 
were revised near their confluences with the Gila River to reflect changes to the BFEs and SFHA width 
along the Gila River. As a result of the modifications, the BFEs at the downstream ends of Waterman 
Wash and the Agua Fria River decreased, and the width of the SFHA at the downstream end of Waterman 
Wash increased. The modifications are shown on the enclosed annotated copies of FIRM Panel@) 
04013C 1720 E, 04013C1750 E, 0401392045 F, 04013C2065 F, 04013C2070 F, 04013C2090 F, 
04013C2095 D, 04013C2115 E, 04013C2120 E, 04013C2140 E, 04013C2160 D, 04013C2170 E, 
04013C2180 E, 04013C2185 E, 04013C2190 E, 04013C2205 E, 04013C2485 F, 04013C2505 F, 
04013C2510 E. 04OI3C2530 E, 04013C2555 D, and 04013C2560 D; Profile Panel($) 162P through l70P, 



276P through 279P, and 285P through 291P; and affected portions of the Summary of Discharges Table and 
-.. Floodway Data Table. FIRM Panel 040 13C2560 D was previously all designated Zone D, an area in which 

flood hazards are undetermined, and therefore not printed. However, because flood hazards have been B determined within portions of FIRM Panel 04013C2560 D, it was printed for this Letter of Map Revision 
(LOMR). This LOMR hereby revises effective FIRM Panels 04013C2095 D, 04013C2160 D, 
04013~2555 D, and 04013~2560-D, all dated April IS, 1988; FIRM Panels 04013C1720 E, 04013C1750 E; 
04013C2115 E. 04013C2120 E, 04013C2140 E, 04013C2170 E, 04013C2180 E, 04013C2185 E. 
04013C2190 ~ , .04013~2205 E, 04013C25 10 E, i d  04013C2530 E; all dated ~ e ~ t e m b e r  4,1991; FIG 
Panels 04013C2045 F, 04013C2065 F, 04013C2070 F, 04013C2090 F, 04013C2485 F, and 04013C2505 F, 
all dated September 30, 1995; and the affected portions ofthe FIS report dated September 30, 1995. 

Because this revision request also affects the Cities of Avondale, Gwdyear, Mesa, Phoenix, and Tempe and 
the Town of Buckeye, separate LOMRs for those communities were issued on the same date as this LOMR. 

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

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

Location 
Existing BFE Modified BFE 

(feet)* (feet)* 

Agua Fria River: 
Approximately 1,000 feet upstream of confluence 
with Gila River 922 

Gila River: 
Approximately 7,200 feet downstream of State Route 85 818 
Approximately 1,100 feet upstream of 115th Avenue 945 

Salt River: 
Approximately 1,300 feet upstream of 11 5th Avenue 945 ' 948 
Approximately 16,000 feet upstream of Greenfield Road 1,309 1,306 

Waterman Wash: 
Approximately 1,000 feet upstream of confluence 

with Gila River 865 863 

*Referenced to the National Geodetic Vertical Datum, rounded to the nearest whole foot 

Public notification of the proposed modified BFEs will be given in the Arizona Republic on or about May 17 
and May 24,2000. 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, w 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 i interested persons by providing these data and interpreting the NFlP maps. 

We are processing a revised FIRM and FIS report for Maricopa County; therefore, we will not physically 
revise and republish the FIRM and FIS report for your community to incorporate the modifications made 
by this LOMR at this time. Preliminary copies of the revised FIRM and FIS report were submitted to your 
community for review on December 23, 1997, and May 29, 1998. We will incorporate the modifications 
made by this LOMR into the revised FIRM and FIS report before they become effective. 

The floodway is provided to your community as a tool to regulate floodplain development. Therefore, the 
floodway modifications described in this L O W  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 culvert project. NFIP regulations, as cited in 
Paragraph 60.3(bX7), require that communities ensure that the flood-canying 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 culvert 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 A& of 1968. as amended. 
communities participating in the NFlP are required to adopt and enforce floodplain management regulation$ 
that meet or exceed minimum NFIP criteria. These criteria are the minimum and do not suoersede anv State 
or local requirements of a more stringent nature. This includes adoption of the effective F~RM to whkh 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. Sally Ziolkowski 
Director, Mitigation Division 

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

San Francisco, California 94129-1250 
(415) 923-71J7 

FEMA makes flood insurance available in participating communities; in addition, we encourage I() communities to develop their own loss reduction and prevention programs Through h e  Project 
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Impact: Building Disuster Resistant Communities initiative, launched by FEMA Director James Lee Witt 
in 1997, we seek to focus the energy of businesses, citizens, and communities in the United States on the 
importance of reducing their susceptibility to the impact of all natural disasters, including floods, hurricanes, i severe storms, earthquakes, and wildfires. Natural hazard mitigation is most efFective when it is planned for 
and implemented at the local level, by the entities who are most knowledgeable of local conditions and 
whose economic stability and safety are at stake. For your information, we are enclosing a copy of a 
pamphlet describing this nationwide initiative. For additional information on Project Impact, please visit 
our Web site at www.fema.eov/im~act. 

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 questions regarding this LOMR, please contact the FEMA Map Assistance Center, toll free, at 
1-877-FEMA MAP (1-877-336-2627). 

Sincerely, 

Max H. Yuan, P.E., Project Engineer 
Hazards Study Branch 
Mitigation Directorate 

Enclosures 

cc: The Honorable Ron Drake 
Mayor, City of Avondale 

The Honorable Dusty Hull 
Mayor, Town of Buckeye 

The Honorable William 0. Arnold 
Mayor, City of Goodyear 

The Honorable Wayne Brown 
Mayor, City of Mesa 

The Honorable Skip Rimsza 
Mayor, City of Phoenix 

The Honorable Neil G. Giuliano 
Mayor, City of Tempe 

Mr. Michael Ellegood 
Chief Engineer and General Manager 
Flood Control District 
of Maricopa County 

For: Matthew B. Miller, P.E., Chief 
Hazards Study Branch 
Mitigation Directorate 

Mr. Joe Blanton 
Town Manager 
Town of Buckeye 

Mr. Harvey Krauss 
Floodplain Adminiskator 
City of Goodyear 

Mr. Keith Nath 
City Engineer 
City of Mesa 

Ms. Cindy D. White, P.E. 
Floodplain Manager 
City of Phoenix Stteet Transportation 
Department 

Mr. James Bond 
Floodplain Administrator 
City of Tempe 

Mr. Ken Sowers 
Floodplain Administrator 
City of Avondale 
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Federal Emergency Management Agency 

C Washington, D.C. 20472 

AUG 0 5 1999 

IN REPLY REFER TO: 
Mr. Pedro A. Calza, P.E. Case No: 98-09-1 151P 
Engineering Division 
Flood Control District of Maricopa County Communities: Cities of Avondale.Goodyear. 
2801 West Durango Street Mesa, Phoenix, and Tempe: 

. . . 'hoenix, Arizona 85009-639.9 . . . . . Town of Buckeye; and- .. . 

Maricopa County. Arizona 

Community Nos.: 040038. 
040046,040048.04005 1, 
040054.040039,040037 

Dear Mr. Calza: 

This is to inform you that we have completed our review of the technical data submitted in 
support of a request for a Letter of Map Revision (LOMR) for the Salt River and the Gila River 
in Maricopa County and incorporated areas. This request was submitted by Mr. Hasan Mushtaq, 
Ph.D., P.E., formerly with the Engineering Division, Flood Control District of Maricopa County. 
With the request, Mr. Mushtaq submitted copies of several volumes of a report entitled: "Salt- 

Gila River, Flood Plain Delineation Restudy," dated March 1998, prepared by Michael Baker. 
Jr., Inc. 

.We are in the process of revising the Flood Insurance Rate Map panels and Flood lnsurance 
Study report for Maricopa County and incorporated areas to include the effects of the revision, 
We have accepted the submitted revision, based on the above referenced report, as the best 
available data for the Salt River and the Gila River. 

If you have any questions concerning policies of the Federal Emergency Management Agency or  
the National Flood lnsurance Program in general, please contact Mr. Max Yuan of my staff in 
Washington, DC, either by telephone at (202) 646-3843 or by facsimile at (202) 646-4596. 

Sincerely, 

Max H. Yuan, P.E. Project Engineer 
Hazards Study Branch 
Mitigation Directorate 

cc: Mr. Hasan Mushtaq, Ph.D., P.E. 

For: Matthew B. Miller, P.E., Chief 
Hazards Study Branch 
Mitigation Directorate 
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SECTION 1.0 INTRODUCTION 

1.1 Purpose of Study 
The purpose of this study is to receive a Letter of Map Revision or a Physical Map 
Revision to revise the 100-year floodplain and floodway along the Gila River ffom 
about 1.4 miles downstream of State Route 85 to its confluence with the Salt River 
and along the Salt River from its confluence with the Gila River to just downstream 
of Granite Reef Diversion Dam. This FDS incorporates several changes that have 
taken place since the effective models were created. These changes include: updated 
topography, new hydrology, and the construction of new bridges at State Route 85, 
116th Avenue, State Route 143 (Hohokam Expressway), State Route 153, Mill 
Avenue, and Loop 101 (Pima) Interchange. 

1.2 Authority for Study 
Michael Baker, Jr., Inc. was contracted by the Flood Control District of Maricopa 
County (FCMCD) to perform this flood delineation study under contract number 
FCD 92 - 01 Salt/Gila. The project manager for the FCMCD is Pedro Calza, P.E. 

1.3 Location 
The study begins in the Gila River in Section 22 of TlS, R4W and proceeds 
upstream to the Salt River. The study continues along the Salt River to Section 13 of 
f 2 ~ ,  R6E (Granite Reef Diversion Dam) (See Figure 1.3.1 and 1.3.2). The study 
affects the communities of the unincorporated areas of Maricopa County, the City of 
Avondale, the Town of Buckeye, the City of Goodyear, the City of Mesa, the City of 
Phoenix, and the City of Tempe. The restudy also impacts several Indian 
communities that do not participate in the National Flood Insurance Program (NFIP). 
All of the effective flood insurance data is shown on the Preliminary Digital Flood 
Insurance Rate Maps @-FIRM'S) for Maricopa County and Incorporated Areas. 

1.4 Methodology 
The hydrologic analysis was performed by the US Army Corps of Engineers 
(USACE), Los Angeles, California, as described in the attached report. All 
hydraulic analyses were performed by step backwater calculations using HEC-RAS 
version 2.1. 

1.5 Acknowledgements 
The FCMCD and study sub-consultants are acknowledged for their hard work and 
continuing support in the preparation of this study. 
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1.6 Results 
This re-study incorporates the reduced discharges which resulted from the raising of 
Roosevelt Dam. In general, the special flood hazard area (SFHA), base (100-year) 
flood elevations (BFEs), and floodway widths have been reduced. However, there 
are a few places where the SFHA and BFE variables have increased. 

SaltIGila mood Delineation Study - 2 - May 1999 
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SECTION 2.0 ADWR 1 FEMA FORMS 

2.1 Study Documentation Abstract 

2.1. I ~ a t e ' s t u d ~  Accepted: 

To Be Determined 

2.1.2 Study Contractor: 

Michael Baker Jr., Inc. 
13 13 East Osbom Road, Suite 150 
Phoenix, Arizona 85014 
Contact: Robert L. Davies, P.E. 
Phone: (602) 279-1234 
Fax: (602) 279-141 1 
Contract No. FCD 92 - 01 SaIt/Gila 

Subconsultants: 
Aerial Mapping: Michael Baker Jr., Inc. 

4301 Dutch Ridge Road 
Beaver, Pennsylvania. 15009 
Phone: (412) 495-771 1 
Fax: (412) 495-4017 

McLain Aerial, Inc. 
720 West Prince Road 
Tucson, Arizona 85705 
Phone: (520) 887-7272 
Fax: (520) 887-7296 

Geographic Data, Inc. (now out of business) 
P.O. Box 8127 
Gaithersburg, MD 20898-8127 
Phone: (301) 921-9700 

SaltIGila Flood Delineation Study - 5 -  May 1999 
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Field Survey: 
URS-Greiner 
7878 North 16fi Street, Suite 200 
Phoenix, Arizona 85020 
Phone: (602) 371-1 100 
Fax: (602) 371-1615 

Jaykim Engineers (now out of business) 
2990 E. Northern Ave., Suite B-102 
Phoenix, Arizona 85028 
Phone: (602) 971-5877 

Project Engineering Consultants, LTD 
2320 W. Peoria Avenue, Suite C-122 
Phoenix, Arizona 85029 
Phone: (602) 906-1901 
Fax: (602) 906-3080 

2.1.3 FEMA Technical Review Contractoc 

Dewberry & Davis for Michael Baker Jr., Inc. 
Management Engineering & Technical Srvs. Division 
840 1 Arlington Blvd. 
Fairfax, Virginia 2203 1 
Phone: (703) 849-0100 
Fax: (703) 849-0 1 18 

2.1.4 FEMA Regional Reviewer: 

Not Applicable 

2.1.5 State Technical Reviewer: 

Not Applicable 

SaltIGila Flood Delineation Study - 6 - May 1999 
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2.1.6 Local Technical Reviewer: 

Mr. Pedro Calza, P.E. (Project Manager) 
Mr. Hasan Mushtaq, P.E. (Project Reviewer) 
Flood Control District of Maricopa County 
2801 W. Durango Street 
Phoenix, Arizona 85009 

Phone: (602) 506-1501 

Fax: (602) 506-4601 

2.1.7 Reach Description 

The restudy will result in a re-delineation of the 100-year floodplain and floodway 
along the Gila River from about 1.4 miles downstream of State Route 85 to its 
confluence with the Salt River and along the Salt River Eom its confluence with the 
Gila River to just downstream of Granite Reef Diversion Dam. 

The restudy affects the D-FIRM panels for Maricopa County and Incorporated Areas 
listed below: 

Gila River: D-FIRM Panels 2485,2505,2510,2045,2530, 2065, 2070, 2550,2090, 
2555, and 2095. 

Salt River: D-FIRM Panels 2095, 21 15,2120, 2140,2145, 2165, 2170,2160, 2180, 
2190,2185,1720,2205,1750. 
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2.1.8 USGS QUAD SHEETS 

Table 1. USGS Quadrangle Coverage for the SaltIGila FDS 

2.1.9 Unique Conditions and Problems: 

All special problems are listed in section 5.7 

2.1.1 0 Coordination of Peak Discharges 

Not Applicable 

2.2 FEMA Forms 

SaltGila mood Delineation Study - 8 - May 1999 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 
HYDROLOGIC ANALYSIS FORM Expires April 30, 2001 

Public reporting burden for this form is estimated t o  average 3.67 hours per response. The burden estimate 
include9 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. 
You are not required to respond to this collection of information unless a valid OM6 Control Number is displayed in the upper right corner of this 
form. 

Note: Fill out one form for each flooding source studied 

Community Name: Maricopa Co..AZ and the incorporated communities of Town of Buckeye, City of Goodyear, City of Avondale 

Flooding Source: Gila River 

Project Namelldentifier: Salt-Gila River, Flood Plain Delineation Restudy 
I 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 

No existing analysis Improved data [XI Changed physical condition of watershed I 1 Alternative methodology Proposed Conditions (CLOMR) C] Other I 
For the reason stated above. please attach a detailed explanation. If a computer programlmodel was used in revising the 
hydrologic analysis, please provide a diskette with the input files for the same flood recurrence intervals contained in the FIS for 
that stream; and at least for the 1 % annual chance (base1 flood where no detailed study exists. 
Explanation provided: [XI Yes No Diskettes provided: Yes [XI No 

2. METHODOLOGY FOR NEW ANALYSIS 

Indicate Method Required Data Data Included 
Statistical Analysis of Gage Records Form 3 - Attachment A LI Yes U No 
Regional Regression Equations Form 3 - Attachment C Yes No 
PrecipitationIRunoff Model Form 3 - Attachment D Yes No 

IXI Other Back-up computations and supporting data [XI Yes No 

3. APPROVAL OF ANALYSIS 

) The hydroiogic analysis has already been approved by a local, state, or Federal Agency. Yes No [XI Not Required 1 
If Yes, attach evidence of approval. Approval attached. if No, attach explanation. [XI Explanation attached. I 

4. COMPARISON OF BASE FLOOD DISCHARGES 

Location: Drainage Area (SqMi) FIS(cfs) Revised (cfsl 

I Below Confluence with Salt River 
Below Confluence with Waterman Wash 

Data Unavailable 250,000 227,000 
Data Unavailable 245,000 210,000 

I 
- - - - -  ---.- - - - - -  ...-- 
Note: When revised discharges are not significantly different than the FIS discharges, FEMA may require a confidence limits 
analysis (see attachment 6) at a later date to complete the review. 

I If only a portion of a detailed study area was revised please attach an explanation describing the transition from the proposed 
discharges to the effective discharges. Explanation Included Explanation Not Required 

m ,  5. HISTORICAL FLOODING INFORMATION 

If histor~cal data are available for the flooding source please provide: Location, peak dischargeslwater-surface elevations and 
dates, and source of information. Data Attached Data Not Available 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 
FEMA Form 81-898, MAY 97 Hydrologic Analysis Farm MT-2 Form 3 Page 1 of 5 



ATTACHMENT A: STATISTICAL ANALYSIS OF GAGE RECORDS 

Revised: 

Gaging Station: - - - - - 

Gage Location (latitude and longitude): - _ - _ _ 
FiS: 

1. Number of years of data - - - - - - - - - - 

Systematic - - - - -  ..... 

Historical - - - - -  ..-.. 

2. Homogeneous data Yes 17 NO 17 Yes NO 

3. Data adjustments 17 Yes No Yes NO 

4. Number of high outliers ..... ....- 

Low outliers - - - - -  - - - - -  

Zero events ....- -.... 

5. Generalized skew ..... .-.-. 

6. Station skew - - - - -  - - - - -  

7. Adopted skew .---- ..... 

8. Probability distribution used (justify if log-Pearson ill 
was not used) - - - - -  - - - - -  

9. Transfer equations to ungaged sites 17 Yes 17 NO 

If  Yes, specify method 

....- 

10. Expected probability" Yes No 

11. Comparison of results with other analyses Yes No 

I f  Yes, describe comparison 

12. Attach analysis including plot of flood-frequency curve. Analysis Attached? Yes No 

"FEMA does not accept expected probability analyses for the purpose of reflecting flood hazard information in a FIS. 

I f  any data are not available. indicate by NIA. 
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ATTACHMENT B: CONFIDENCE LIMITS EVALUATION I 

I Select one location for Confidence Limits Evaluation (describe locationl: 1 

10% 110-year) - - - - -  cfs 

2% (50-year) ....- cfs 

1 % 11 00-year) ..--- cfs 

0.2% 1500-year) ..... cfs 

2. 1 % Annual Chance (Base) Flood Confidence Intervals 

90% Confidence Interval: 5% limit -.-.- cfs 

95% limit - - - - -  cfs 

! 
50% Confidence Interval: 25% limit - - - - -  cfs 

75% limit 
I 

....- cfs 

3. I f  the discharge of the base flood in the FIS is beyond the 50% confidence interval but within the 90%confidence 
interval, does the base flood elevation change by 1.0 foot or more? Yes No 

An  example of confidence limits analysis can be found in Appendix 9 of Bulletin 170. 

4. Confidence Limits Analysis Attached? Yes No 

Hydrologic Analysis Farm MT-2 Form 3 Page 3 of 5 



ATTACHMENT C: REGIONAL REGRESSION EQUATIONS 

1. Bibliographical Reference: 

- - - - - 

-. . . - 

- - - - -  

(Attach a copy o f  title page, table o f  contents, and pertinent pages including equations.) 

2. Gaged or ungaged stream: - _ - - - 
3. Hydrologic regionis): -. . . . 

Attach backup map. 

4. Provide parameters, values, and source of data used to define parameters. 

..--- 

- - - - -  

- - - - -  

FIS: Revised: 

5. Urbanized conditions calculations Yes No 0 Yes No 

6. Percent of watershed urbanization - - - - -  - - - - -  

7. is the watershed controlled? yes NO 0 Yes No 

8. Comparison with other analyses Yes No 0 Yes No 

If the answer to 5, 7, or 8 is Yes, explain methdology 
below. If data are not available, indicate with NIA. 

Comments 

- - - - -  

9. Attach computation and supporting maps, delineating the watershed boundary and drainage area divides. 

Computation and Supporting Maps provided? Yes No 
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ATTACHMENT D: PREClPlTATlONlRUNOFF MODEL 

1. Method or model used: 

Version: 

Date: 

2. Source of rainfall depth: 

FiS: Revised: 

3. Source of rainfall distribution: .---- - - - - -  

4. Rainfall duration: 

5. Areal adjustment to precipitation (%): 

6. Maximum overland flow length ..... - - - - -  

7. Hydrograph development method: 

8. Loss rate method: 

Source of soils information: 

Source of land use information: ..... -...- 

9. Channel routing method: 

10. Reservoir routing: 

- - - - -  - - - - -  

Yes No Yes No 

11. Baseflow considerations: yes No Yes NO 
If Yes, explain below how baseflow was determined: 

12. Snowmelt considerations: Yes No Yes No 

13. Model calibration: Yes No Yes NO 
If Yes, explain below how calibration was performed 

14. Future land use condition: 
If Yes, explain why below 

Yes No Yes No 

15. Attach precipitationlrunoff model. hydrologic model schematic. curve number calculations, time of concentration 
calculations, and supporting maps, delineating the watershed boundary and drainage area divides. 

Information and Maps provided? Yes No 

NOTE: FEMA policy is to base flooding on existing conditions. 
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Attachment Sheet for Hydrologic Analysis Form 

Note: Fill out one form for each flooding source studied 

Community Name: Maricopa Co., AZ and the incorporated communities of Town of Buckeye, City of Goodyear, City of 
Avondale 

Flooding Source: Gila River 

Project Nametldentifier: Salt-Gila River Flood Plain Delineation Restudy I 
1. REASON FOR NEW HYDROLOGIC ANALYSIS 

No existing analysis Improved data Changed physical condition of watershed 

I Alternative methodology Proposed Conditions ICLOMRI Other I 
For the reason stated above, please attach a detailed explanation. If a computer programlmodel was used in revising th  
hydrologic analysis, please provide a diskette with the input files for the same flood recurrence intervals contained in the 
FIS for that stream; and at least for the 1 % annual chance (base) flood where no detailed study exists. 
Explanation provided: [XI Yes No Diskettes provided: Yes IXI No 1 
I Please refer to the USCOE's Gila River Basin, Arizona, Section 7 Study for Madijied Roosevelt Dam, Arizona Hydrologic 

Evaluation of Water Control Plans, Salt River Project to Gila River at Gillespie Dam included in this submittal. I 
3. APPROVAL OF ANALYSIS 

The hydrologic analysis has already been approved by a local, state, or Federal Agency. Yes No [XI Not Required 

I If Yes, attach evidence of approval. Approval attached. If No, attach explanation. Explanation attached. I 
The hydrologic analysis has been prepared by  the U.S. Army Corps o f  Engineers (USCOE), Los Angeles and is accepted by 
al l  communities submitting herein for the LOMR. Please refer to the USCOE's Gila River Basin, Arizona, Section 7 Study for 
MadfledRoosevelt Dam, Arizona Hydrologic Evaluation of Water Control Plans, Salt River Project to Gila River at Gillespie 
Dam included in this submittal. 

4. COMPARISON OF BASE FLOOD DISCHARGES 

Location Drainage Area (SqMil FIS(cfs) Revised (cfs) I 
I Below Confluence with Salt River Data Unavailable 250,000 227,000 I I Below Confluence with Waterman Wash Data Unavailable 245,000 210,000 I 

I Note: When revised discharges are not significantly different than the FIS discharges, FEMA may require a confidence 
limits analysis (see attachment BI at a later date to complete the review. I 
I If only a portion of a detailed study area was revised please attach an explanation describing the transition from the 

proposed discharges to the effective discharges. [XI Explanation Included Explanation Not Required I 
The revised discharges were used throughout the submitted modeling. As shown above, the effective discharges are higher 
than the revised. Therefore, the effective discharges result in higher (2.73 ft) BFEs at the downstream tie-in location. In order 
to tie the revised study into the effective, the effective WSEL, E L  817.15, at the tie-in location (12.28 miles above Gillespie 
Dam) was treated as a backwater elevation for  reo oar at ion o f  the flood profdes and the floodplain delineation. Please refer to I 
section 5.1.1 Starling Water Suvface Elevation bf the Technical Data ~ i t e b o o k  (Volume 1 oj5).  

I* 



I FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 i 
I RlVERlNE HYDRAULIC ANALYSIS FORM 1 F ~ n i r e s  Anril  70 7 0 A 1  I . . . . -. . . . . - . . . - . . . . - -. - . . . . . .- . -. - . - . . . . . . -- . .". .. --, --- . 

Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time fo 

I reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and 
the form. send commenis regarding the 'accuracy of the burden estimate and any suggestions for reducing this 
Information Collections Manaaement. Federal Emeraencv Manaaement Aaencv. 500 C Street. S.W.. Washinoton DC 20472: an . ~- ".. -. 
to the Office of ~anagementand Budget, paperwork ~ 'duct~oh~roject  (3067:01481. ~ashlngton, DC 20503. 
You are not nquirad to respond to this collection of information unless a valid OM6 Control Number is displayed in the upper right corner of this 

) form. I 
Note: Fill out one form for each flooding source studied 

I i 

I Community Name: Maricopa County, Town of Buckeye, City of Goodyear, and City of Avondale 

Flooding Source: Gila River 

Project Namelldentifier: Salt-Gila Flood Plain Delineation Restudy I 
1. REACH TO BE REVISED 

Describe the limits of the revision OR submit a copy of the FIRM with the revision area clearly highlighted. 
Copy of FIRM(s) attached depicting area of the revision ihighlighted, or circled)? Yes I I Downstream Limit: approximately 1.4 miles downstream of the State Route 85 Bridge in Buckeye I 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 

listed below (items 1-4) and a summary of the source of input parameters used 
in the models must be provided. The summary must include a 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. 

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 
described below must be submitted. 

If hydraulic models are not developed. hydraulic analyses [including ail calculationsl for existing or pre-project conditions anc 
revised or post-project conditions must be submitted. 
1. Duolicate Effective Model Natural File Name - - - - - Floodway File Name _ _ _ - - 
Copies of the hydraulic analysis us$ in the effective FIS, referred to as the e$ctive models (lo-, 50.. loo-, and 500-ye* multi- 
profile runs and the floodway run1 must be obtained and then reproduced on the requester's equipment to produce the Duplicatt 
Effective model. This is required to assure that the effective models input data has been transferred correctly to the requester's 
equipment and to assure that the revised data will be integrated into the effective data to provide a continuous FIS mode 
upstream and downstream of the revised reach. 

2. Corrected Effective Model Natural File Name.. -. . Floodway File Name - - - - - 
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 ir 
the currently effective model. The Correctly Effective model must not 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 tha 
occurred prior to the date of the effective model but was not incorporated into the effective model. 

3. Existing or Pre-Project Conditions Model Natural File Name See Attach Sht rn Floodway File Name Reach2.pri 
The Duplicate Effective model or Corrective Effective model is modified to produce the Existing or Pre-Project Conditions model tc 
reflect any modifications that have occurred within the floodplain since the date of the Effective model but prior to the 
construction of the project for which the revision is being requested. if no modification has occurred since the date of the 
effective model, then this model would be identical to the Corrected Effective model or Duplicate Effective model. 

4. Revised or Post-Project Conditions Model Natural File Name - _ - - - Floodway File Name _ _ _ _ _ 
The Existing or Pre-Project Conditions model lor Duplicate Effective model 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 the proposed project this model must 
reflect proposed conditions. 

5 . 1  - Please attach a sheet describing all other models submitted along with the file names. ~a tu ra l  Floodway 



3. STARTING WATER-SURFACE ELEVATIONS 
Explain how they were determined. Explanation Attached? . Yes NO 

1 NOTE: If the effective study is an approximate study, the slopelarea method is recommended. I 

I If the results indicate any of the following, attach an explanation - t o  this form, or to the hydraulic model printout- as to the I I reasonableness of the situation. I 

I Supercritial depth Critical Depth Drawdowns [XI Negative Floodway Surcharges 

Floodway Surcharges Greater Than Maximum Allowed by CommunityIState I 
I . Water surface elevations higher than the end points of cross sections. 

Floodway discharge is different than the Natural 100-year (base) flood discharge 

I Project causes 100-year floodplain or floodway elevations to increase (state if increases are located off the 
requester's property) I I Explanation attached with Form . Explanation provided on attached printout I 

I I f  Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK-2 computer program Yes NO I 

I a. 100-Year Water-Surface Elevations - indicate the difference in water surface elevations where the project 100-year 
elevations tie into the existing 100-year water surface elevations at each end of the project. I 

I Downstream End Q within _0 (feet) Upstream E n d A  withinN/A (feet) 
Cross-Section # Cross-Section # 

I b. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie into 
the existing floodway water surface elevations at each end of the project. 

I Downstream End Q within _O (feet) Upstream E n d A  withinN/A (feet) 
Cross-Section # Cross-Section # 

I c. Floodway widths - indicate the difference in floodway widths where the project floodway widths tie into the existing 
fioodway width at each end of the project. I 

I Downstream End within _0 (feet) Upstream E n d A  withinN/A (feet) 
Cross-Section # Cross-Section # 

1 2. Profile Checklist (check box if information has been provided on profile) I 
I The following information (unless in parentheses) must be included at the same scale as the existing profiles for this project: I 1 . Stream Name Community Name [XI Corporate Limits labeled [XI Study limits labeled I I . Confluences labeled [XI Channel Stationing Streambed profiled Cross Sections labeled I I . HorizontalNertical Scales indicated [XI 100-year eievs profiledX I 
I [XI Road Crossings . Labeled . Low Chord Elevations [XI Top of Road Elevations I 
I "Ail recurrence intervals in the effective study must also be profiled. I 
I Floodway Data Table 

Attach a Floodway Data Table for each cross section listed in the published Floodway Data table in the FIS report. I* 
1 Floodway Data Table Attached Yes [XI Not Required I 



Attachment Sheet for Riverine Hydraulic Analysis Form 

Community Name: Maricopa County, Town of Buckeye, City of Goodyear, and City of Avondale 

Flooding Source: Gila River _ _. . 

Project Namelldentifier: Salt-Gila Flood Plain Delineation Restudy 

2. MODELS SUBMllTED 

3. Existing or Pre-Project Conditions Model Natural File Name _ -. . _ IXI Floodway File Name 
The Duplicate Effective model or Corrective Effective model is modified to produce the Existing or Pre-Project Conditions modei 
to reflect any modifications that have occurred within the floodplain since the date of the Effective model but prior to t h ~  
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 model or Duplicate Effective model. 

Requirements: for areas which have detailed flooding 
Full input and output listings along with files on diskette for each of the models listed 
below litems 1-41 and a summarv of the source of inout oarameters used in the models 
~~ ~ 

must be provided. The summary'must include a descriptibn of any changes made from 
model to model (e.g., Duplicate Effective model to Corrected Effective model). At a 
minimum, the Duplicate Effective (item 11 and the Revised or Post-Project Conditions 
(item 4) models must be submitted. See instructions for directions on when other 
models may be required. 

Two HEC-RAS models were used in the analysis of the Gila River: Reach2.prj -Without levees and Method 1 floodway model 
R2wlevee.prj -With levees model 

USE OF HEC-RAS: HEC-RAS version 2.1 was used to perform this re-study. 
Downstream Tie-In: The effective downstream study was modeled using HEC-2. HEC-RAS, however; is 
appropriate for this re-study because this portion of the Gila River is hydraulically independent of the 
downstream study. The discharges in the downstream study reflect the pre-raising of Roosevelt Dam 
conditions and, therefore, do not provide a smooth transition to the new study with the significantly lower 
discharges. The actual method of tying-in the re-study to the effective downstream study is described in 
section 3. Starting Water-Surface Elevations below. When the downstream area is restudied with the post- 
Roosevelt Dam modification discharges, the modeling will undoubtedly be performed using HEC-RAS, 
making for an easy tie-in to the study being submitted in this revision request. 
Upstream Tie-In: The upstream limit of this re-study of the Gila River ties-in with the Salt River which was 
also restudied using HEC-RAS in this revision request. The upstream limit of study for the Salt River 
connects with an approximate Zone A area at Granite Reef Dam. Therefore, there is no conflict with another 
method of modeling at the upstream limit. 

for areas which do not have detailed 
flooding: 
Onlv the 100-vear lBase1 flood orofile .~ ~ 

is required. ~'hydr~ulic'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 described below 
must be submitted. 

3. STARTING WATER-SURFACE ELEVATIONS 
Explain how they were determined. Explanation Attached? El Yes No 
The startine water surface elevation was calculated using the slooe area method. Baker has an HEC-2 model of the Gila River that 

If hydraulic models are not developed, hydraulic analyses (including all calculations) for existing or pre-project conditions anc 
revised or post-project conditions must be submitted. 

I extends 12-miles downstream from the beginning of thesubmi&d HEC-RAS model The fiiction slope calculated in Baker's HEG2 
model at the f is t  cross section used in the HEC-RAS model was used as the fiiction slope in the normal depth calculation. This 
elevation is about 814.98 A. The effective Base Flood Elevation (BFE) at this location (12.28 miles above Gillespie Dam), is 
approximately 817.15 ft. This is a difference of 2.73 A above the starting water surface elevation of 814 98 fl. The effective BFE is 
based on a discharge of 245.000 cfs and the new analvsis is based on a discharee of 2 10.000 cfs. It did not seem reasonable to use the - - m I effective BFE as the starling water surface elevation The water surface elevation calculated using the normal depth procedure 
described above was used as the starting water surface elevation. The effective BFE will be treated like a backwater elevation for the 
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Attachment Sheet for Rivefine Hydraulic Analysis Form 

purposes of tying into the effective prcfde and floodplain boundary. In other words, any elevations calculated in the HEC-RAS 
model that are below the effective BFE at the downstream limit of the new study, will be raised to that elevation for the purposes of 
creating a profile and a delineation only. 

I I 
4. RESULTS (from the model used to  revise the 100-year water surface elevations) 

I I f  the results indicate any of the following, attach an explanation - to this form, or to the hydraulic model printout- as to the 
reasonableness of the situation. I 
I Supercritial depth Critical Depth Drawdowns [XI Negative Floodway Surcharges 

Floodway Surcharges Greater Than Maximum Allowed by CommunitylState I 
I [XI Water surface elevations higher than the end points of cross sections. 

I Floodway discharge is different than the Natural 100-year (base) flood discharge. 

I [XI Project causes 100-year floodplain or floodway elevations to increase (state if increases are located off the 
requester's property) 

Explanation attached with Form Explanation provided on attached printout 

Negative Floodway Surcharges: Negative floodway surcharges occur at 3 cross sections along the study reach. The results of this 
study have been reviewed and accepted by the requesting communities. 
Section 180.47 (-0.09 ft): This section is located upstream ofthe SR 85 Bridge. Moving the 
floodway limits out reduces the magnitude of the negative surcharge but also causes a negative 
surcharge to occur at the next cross section upstream. To eliminate the negative surcharge the 
floodway limits need to be pulled out to basically the effective flow limits. As submitted, the tota 
flow being displaced by the floodway comprises less than 3% of the total discharge and less than 
7% of the total flow area. It is reasonable that this area can be encroached with minimal impact tc 
the WSEL. Therefore, the negative surcharge is being left in the model and the floodway 
elevation is assumed to equal the floodplain elevation (0.00 R surcharge). 
Sections 194.29 (-0.19) and 194.40 (-0.02): These sections are located upstream of the Estrell 
Parkway Bridge. A concentrated effort was made to eliminate these negative surcharges 
However, it was found that the only way to eliminate these negative values was to bring th~ 
encroachments out to the effective flow limits used in Profile 1. If upstream sections wer~ 
encroached, then the upstream sections displayed negative surcharge values. When an a t teq  
was made to reduce the value of the negative surcharge, it was found that more sections displaye 
negative values. It was also noted that the closer the negative surcharges got to zero, the lower th 
floodway elevations were upstream. It appears that even though negative surcharges ar 
computed at these two sections, the results upstream are conservative. 
The proposed floodway encroachments eliminate all flow in the overbank areas, creating a 
hydraulically smooth floodway within the channel limits. In reviewing the detailed output for 
these two sections, it can be seen that the combined flows in the overbanks are less than 10% of 
the total flow in the river. This relatively small flow should be easily displaced with minimal 
impact to the WSELs in the area. Therefore, for all of the reasons above, these sections were 
accepted with the negative surcharges. 

Water surface elevations higher than the end points of cross sections: Water surface elevations are higher than the cross section 
endpoints at sections 190.62, 198.59, 199.07, and 199.19. The effective flow limits, however, are 
all within the cross section geometry at each of these sections. Delineation of the floodplain was 
based on the digital terrain model (DTM). Therefore, the fact that the elevations were higher than 
the cross section endpoints has no effect on the modeling or the delineation. 

Project causes 100-year floodplain or floodway elevations to increase: 

I I 
5. REVISED FlRMlFBFM AND FLOOD PROFILES 

I Floodway Data Table i 
I Attach a Floodway Data Table for each cross section listed in the published Floodway Data table in the FIS report. 
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Attachment Sheet for Riverine Hydraulic Analysis Form 

Floodway Data Table Attached Yes (XI Not Required 
A Floodway Data Table for each cross section listed in the published FIS is not attached since this is a re-study and contains 
different cross sections than the effective. Proposed Floodway Data Tables for the new cross sections, however, are contained in 
Section 7 Draft FIS Report ofthe TDN. 
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FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 
RlVERlNE I COASTAL MAPPING FORM Expires April 30, 2001 

Public reporting burden for this form is estimated t o  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 t o  the Office of Management and Budget, Paperwork 
Reduction Project (3067-0148), Washington, DC 20503. 
You are not required to respond to this collection of information unless a valid OM6 Control Number is displayed in thm upper right corner of this 
form. 

Note: Fill out one form for each flooding source studied 

I 

I Community Name: Maricopa County, Town of Buckeye, City of Goodyear, and City of Avondale 

Flooding Source: Gila River 

I Project Namelldentifier: Salt-Gila Flood Plain Delineation Restudy I 
I This is a [XI Manual C] Digital submission. Digital map submissions may be used to update digital FIRMS IDFlRMsl. For I 
) updating DFIRMs, these submissions must be coordinated with FEMA Headquarters as far in advan& as possible. I 

1. MAPPING CHANGES 

1. A topographic workmap must be submitted showing the following information (check NIA when not applicable): I 
a. Revised approximate 100-year floodplain boundaries (Zone A) ................................................... Yes 
b. Revised detailed 100- and 500-year floodplain boundaries. ................... ... .............. 2 Yes 
c. Revised floodway boundaries ......... ........ ............A Yes 
d. Location and alignment of all cross sections with stationing control indicated. ............................... Yes 
e. Stream alignments, road alignments and dam alignments. ........................................................ rn Yes 
f. Current community boundaries. ....................................... Yes 
g. Effective 100- year floodplain and floodway boundaries from FIRMIFBFM reduced or 

enlarged to the scale of the topographic workmap ............ ... ............................................... rn Yes 
h. Tie-ins between the effective and revised loo-, 500-year and floodway boundaries ..................... (XI Yes 
i. The requester's property boundaries and community easements ................................................ 61 Yes 
j. The signed cert~fication of a registered professi Yes 

..... k. Location and description of reference marks Yes 
I. Vertical datum (example: NGVD. NAVD) ............................................................................... rn Yes 
m. Coastal zone designations tie into adjacent areas not being revised ........................................... Yes 
n. Location and alignment of all coastal transects used to revise the coastal analyze ....................... C] Yes 
o. V-zone has been delineated to extend landward to the heel of the primary frontal dune ............... a Yes 

C] No NIA 
C] No C] NIA 
C] No C] NIA 
C] No NIA 
C] No C] NIA 
C] No NIA 

C] No C] NIA 
No C] NIA 
No NIA 

C] No C] NIA 
No C] NIA 
No C] NIA 
No [XI NIA 
No NlA 

C] No rn NIA 

I If any items are marked No or NIA please attach an explanation. I 
2. What is the source and date of the updated topographic information (example: orthophoto maps, July 1985; filed survey, May 
1979, beach profile. June 1987 etc.)? aerial photogrammetryldtm: Dec. 1991. Jan. 1992, and Apr.1993. See TDN Section 3 

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

I Elfective FIS Scale 1 " = 400' ID,S tle-n 10 Bullard Avel Contodr Interval 4 - f r  
- Scale 1 " = 200' IB~llard Ave to Confluence w1SaltJ Contour Interval 4-11 

I Revision Request Scale 1 " =400' Contour Interval 4' 

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

I 4. Attach an annotated FiRMIFBFM at the scale of the effective FIRMIFBFM showing the revised 100- and 500-year floodplain 
and the floodway boundaries and how they tie into those shown on the effective FlRMlFBFM downstream and upstream of the I 
revisions or ad'accnt to the area of revision for coastal studies. 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 

Form 81.890, May 97 Riverine 1 Coastal Mapping Form MT-2 Form 5 Page 1 of 2 



2. EARTH FILL PLACEMENT 
I 

1. The fill is: Existing Proposed 

2. Has fill beeniwiil be placed in the regulatory floodway? Yes No 
If Yes, please attach completed Riverine Hydraulic Analysis Form (Form 4). 

3. Has fill beeniwill be placed in floodway fringe (area between the floodway 
and 100-year floodplain boundaries)? q Yes No 

If Yes, then complete A, B, C, and D below. 

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

If Yes, justify steeper slopes . . . . . 

b. is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes exposed to 
flows with velocities of up to 5 feet per second (fpsl during the 100-year flood must, a t  a minimum, be 
protected b y  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, a t  a minimum. be protected by  stone or rock riprap.) 

q Yes No 

If No, describe erosion protection provided.. . _. 

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 rnethod?n Yes No 

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

If Yes. attach certification of fill compaction (item 3c. above) by the community's NFlP permit official, a registered 
professional engineer. or an accredited soils engineer in accordance with Subparagraph 65.51a)(61 of the NFlP 
regulations. 

Fill certification attached Yes €4 NO 

4. Has fill beenlwill be placed in a V zone? q Yes €4 No 

I f  Yes, is the fill protected from erosion by a flood control structure such as a revetment or seawall? 

q Yes q No 

If Yes, attach the Coastal Structures Form (Form 10). 

RiverinelCoastal Mapping Form MT-2 Form 5 Page 2 of 2 1 



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT FORM Expires July 31, 1997 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated t o  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 Manage- 
ment and Budget, Paperwork Reduction Project (3067-01481. Washington, DC 20503. 
You are not required to respond to this cotiecth of informatlon unless a valid OM6 Control Number is displayed in the upper rlght corner of 
this farm. 

Community Name: Maricopa County and Incorporated Areas 

Flooding Source: Gila River 

Project Namelldentifier: Salt\Gila Flood insurance Study 

, 

1. IDENTIFIER 

1. Name of structure (roadway, railroad, etc.): State Route 85 

I 2. Location of bridgelculvert along flooding source lin terms of stream distance or cross-section identifier): 

Cross Sections 180.01 - 180.04 

3. This revision reflects (check one of the following): 

New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeled in the FIS 

New analysis of bridgelculvert previously modeled in the FIS 

1 4. 
Hydraulic model used to analyze the structure le.g., HEC-2 with special bridge routine, WSPRO, HY8) 

I HEC-RAS 

I 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) 

I Justification attached Yes No NIA 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 

FEMA Form 81-89F. AUG 93 BridgeICulvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 

I I 
Attach plans of the structure(s) certified by a registered professlonai engineer. The plan detail end information should Include 
the following (check the boxes if the information has been provided): 

[XI Dimensions (height, width, span, radius, length1 

Shape (culverts onlyl 

[XI Material 

Beveling or Rounding (culverts onlyl 

[XI Wing Wall Angle 

[XI Low Chord Elevations - Upstream and Downstream 

[XI Top of Road Elevations - Upstream and Downstream 

[XI Structure Invert Elevations - Upstream and Downstream 

Stream Invert Elevations - Upstream and Downstream (See survey Notes) 

I Skew Angle (See Work Map) 

Cross-Section Locations (See Work Map) 

I Distances Between Cross Sections (See Work Map) I 

I Erosion Protection 

I 
3. SEDIMENT TRANSPORT CONSIDERATIONS 

I 

I If there is any indication from historical records that sediment transport (including scour and deposition1 can affect the 100- 
year lbase flood) water-surface elevations; and/or based on the stream geomorphoiogy, vegetative cover, development of the 
watershed and bank conditions, there is a potential for debris and sediment transport lincluding sewer and deposition) to 
affect the base flood elevations, then provide the following information (Check the box if provided): 

I Estimated sediment load 

Method used to estimate sediment transport 

I Method used to estimate scour and/or deposition 

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport 

BridgeICulvert Form MT-2 Form 7 Page 2 of 2 



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT FORM Expires July 31, 1997 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated t o  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: lnformation Collections Management, Federal 
Emergency Management Agency. 500 C Street, S.W., Washington, DC 20472; and t o  the Office of Manage- 
ment and Budget, Paperwork Reduction Project (3067-0148). Washington, DC 20503. 
You are not required to respond to this collection of lnformation unless a valid OMB Control Number is displayed in the upper right corner of 

Community Name: Maricopa County and Incorporated Areas 

Flooding Source: Gila River 

Project Namelldentifier: Salt\Gila Flood Insurance Studv 

I 1. Name of structure (roadway, railroad, etc.): Tuthiil Road 

I 2. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): 

Cross Sections 188.04 - 188.07 

3. This revision reflects (check one of the following): 

New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeled in the FIS 

New analysis of bridgelculvert previously modeled in the FIS 

I 4. Hydraulic model used to analyze the structure fe.g., HEC-2 with special bridge routine, WSPRO, HY81 

I HEC-RAS 

I If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding 
source could not analyze the structurelsl. (Attach justificationl 

I Justification attached Yes No NIA 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS i 

FEMA Form 81 -89F, AUG 93 BridgelCuivert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 

Attach plans of the structure(sl certified by a registered professional engineer. The plan detail and information should include 
the following (check the boxes if the information has been provided): 

Dimensions (height, width, span, radius, length) 

Shape (culverts onlyl 

Material 

Beveling or Rounding lculverts onlyl 

rn Wing Wail Angle 

Low Chord Elevations - Upstream and Downstream 

Top of Road Elevations - Upstream and Downstream 

Structure Invert Elevations - Upstream and Downstream 

Stream Invert Elevations - Upstream and Downstream (See survey Notes) 

Skew Angle (See Work Map) 

Cross-Section Locations (See Work Map) 

Distances Between Cross Sections (See Work Map) 

Erosion Protection 

I 
3. SEDIMENT TRANSPORT CONSIDERATIONS 

b 
If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100- 
year (base flood1 water-surface elevations; andlor based on the stream geomorphology, vegetative cover, development of the 
watershed and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to 
affect the base flood elevations, then provide the following information (Check the box if provided): 

I Estimated sediment load 

Method used to estimate sediment transport 

I Method used to estimate scour andlor deposition 

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport 

BridgeICulvert Form MT-2 Form 7 Page 2 of 2 



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT FORM Expires July 31, 1997 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for thrs form is estimated t o  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 Manage- 
ment and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503. 
You are not required to respond to this collection of information unless a valid OM6 Control Number is displayed in the upper right corner of 
thb form. 

Community Name: Maricopa County and Incorporated Areas 

Flooding Source: Gila River 

Project Namelldentifier: Salt\Gila Flood Insurance Study 

1. IDENTIFIER 

1. Name of structure (roadway, railroad, etc.): Reems Road - Estrella Parkway 

2. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): 

Cross Sections 194.18 - 194.21 

3. This revision reflects (check one of the following): 

New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeled in the FIS 

New analysis of bridgelculvert previously modeled in the FIS 

4. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY81 

HEC-RAS 

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding 
source could not analyze the structurels). (Attach justification1 

Justification attached Yes [7 No NIA 

1 PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 

- 
FEMA Form 81-89F. AUG 93 BridgeICuivert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 

I 
Attach plans of the structurels) cettifled by a registered professional engineer. The plan detail and information should Include 
the following (check the boxes if the Information has been provided): 

Dimensions (height, width, span, radius, length) 

Shape (culverts only) 

[XJ Material 

Beveling or Rounding (culverts only) 

[XJ Wing Wall Angle 

[XJ Low Chord Elevations - Upstream and Downstream 

[E3 Top of Road Elevations - Upstream and Downstream 

[E3 Structure Invert Elevations - Upstream and Downstream 

Stream Invert Elevations - Upstream and Downstream (See survey Notes) 

Skew Angle (See Work Map) 

Cross-Section Locations (See Work Map) 

Distances Between Cross Sections (See Work Map) 

Erosion Protection 

L 

3. SEDIMENT TRANSPORT CONSIDERATIONS 
b 

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100- 
year (base flood) water-surface elevations; and/or based on the stream geomorphology, vegetative cover, development of the 
watershed and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to 
affect the base flood elevations, then provide the foliowing information (Check the box if provided): 

Estimated sediment load 

Method used to estimate sediment transport 

Method used to estimate scour and/or deposition 

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport 

BridgelCulvert Form MT-2 Form 7 Page 2 of 2 



1. Name of structure (roadway, railroad, etc.): Bullard Avenue 

FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT FORM Expires July 31, 1 9 9 7  

PUBLIC BURDEN DISCLOSURE NOTICE 
I 

Public reporting burden for this form is estimated t o  average 2 hours pet response. The burden estimate 
includes the t ime for reviewing instructions. searching existing data sources, gathering and maintaining the 
needed data, and completing and reviewing t he  form. Send comments regarding t he  accuracy of t he  burden 
estimate and any suggestions for reducing this burden to: Information Collections Management, Federal 
Emergency Management Agency, 5 0 0  C Street, S.W., Washington, DC 20472; and t o  the Office o f  Manage- 
ment and Budget, Paperwork Reduction Project (3067-01481, Washington, DC 20503. 
You are not requlred to respond to this collection of information unless a valid OM6 Control Number Is displayed in the upper right comer of 
this form. 

Community Name: Maricopa County and Incorporated Areas 

Flooding Source: G~la River 

Project Nameildentifier: Salt\Gila Flood Insurance Study 

2. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): 

Cross Sections 195.1 3 - 195.1 6 

. 

3. This revision reflects (check one of the following): 

New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeled in the FIS 

New analysis of bridgeiculvert previou~ly modeled in the FIS 

4. Hydraulic model used to analyze the structure le.g., HEC-2 with special bridge routine, WSPRO, HY8) 

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 justification1 

Justification attached Yes No 0 NIA 

1 PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 

FEMA Form 81-89F, AUG 93 BridgelCulvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 

I 

I Attach plans of the structure(s) celtified by a registered professional engineer. The plan detail and Informatlon should Include 
the following (check the boxes If the information has been provided): 

[XI Dimensions (height, width, span, radius, length) 

Shape (culverts only) 

[XI Material 

Beveling or Rounding (culverts only) 

[XI Wing Wall Angle 

[XI Low Chord Elevations - Upstream and Downstream 

[XI Top of Road Elevations - Upstream and Downstream 

[XI Structure Invert Elevations - Upstream and Downstream 

Stream Invert Elevations - Upstream and Downstream (See survey Notes) 

Skew Angle (See Work Map) 

Cross-Section Locations (See Work Map) 

Distances Between Cross Sections (See Work Map) 

Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 
I 

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100- 
year (base flood) water-surface elevations; and/or based on the stream geomorphology, vegetative cover, development of the 
watershed and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to 
affect the base flood elevations, then provide the following information (Check the box if provided): 

I Estimated sediment load 

I Method used to estimate sediment transport 

I Method used to estimate scour and/or deposition 

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport 

BridgelCulvert Form MT-2 Form 7 Page 2 of 2 



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT FORM Expires July 31, 1997 

PUBLIC BURDEN DISCLOSURE NOTICE 

I 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 
Emeraencv Manaaement Aaencv. 500 C Street. S.W.. Washinaton. DC 20472: and to  the Office of  Manaae- I - 
hentWand 6udget:~aperwoYk ~educ t i on  ~roject(3067-01481, washington, ~ ~ 2 0 5 0 3 .  
You ere not resulrad to respond to this collection of Information unless e valid OMB Control Number is displayed in the upper right corner of 

- - - - 

Community Name: Maricopa County and Incorporated Areas 

Flooding Source: Gila River 

Project Namelldentifier: Salt\Gila Flood Insurance Study r 
1. Name of structure (roadway, railroad, etc.): 116th Avenue 

2. Location of bridgelculvert along flooding source lin terms of stream distance or cross-section identifier): 

Cross Sections 199.19 - 199.20 

3. This revision reflects (check one of the following): 

jXI New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeled in the FIS 

New analysis of bridge/culvert previously modeled in the FIS 

4. Hydraulic model used to analyze the structure le.g., HEC-2 with special bridge routine, WSPRO, HY81 

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding 
source could not analyze the structurels). (Attachjustificarionl 

Justification attached Yes No N/A 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 

FEMA Form 81-89F. AUG 93 BridgslCulvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 

I 
Attach plans of the structure(s1 certified by a registered professional engineer. 
the followlng (check the boxes if the information has been provided): 

[XI Dimensions (height, width, span, radius, length1 

Shape lculverts onlyl 

[XI Material 

Beveling or Rounding lculverts onlyl 

[XI Wing Wall Angle 

[XI Low Chord Elevations - Upstream and Downstream 

[XI Top of Road Elevations - Upstream and Downstream 

The plan detail and information should include 

[XI Structure Invert Elevations - Upstream and Downstream I 
Stream Invert Elevations - Upstream and Downstream (See survey Notes) I 
Skew (See Work Map) 

Cross-Section Locations (See Work Map) 

Distances Between Cross Sections (See Work Map1 

Erosion Protection 

I 
3. SEDIMENT TRANSPORT CONSIDERATIONS 

I 
I If there is anv indication from historical records that sediment transoort lincludina scour and deoositionl can affect the 100- 1 ~~~ ~ ~ 

year (base floodl water-sdrface elevations: and/or based on the stream geomorp~ology, vegetaiive cover, development of the 
watershed and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition1 to I 
I affect the base flood elevations, then provide the following information (Check the box if provided): I 

Estimated sediment load 

Method used to estimate sediment transport 

Method used to estimate scour and/or deposition 

Method used to revise hydraulic or hydrologic analysis (model1 to account for sediment transport 

BridgeICulvert Form MT-2 Form 7 Page 2 of 2 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B NO. 3067-0148 
HYDROLOGIC ANALYSIS FORM Expires April 30, 2001 

Public reporting burden for this form is estimated t o  average 3.67 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. 
You are not required to respond to this collection of information unless a valid OM6 Control Number is displayed in the upper right corner of this 

) fonn. I 
Note: Fill out one form for each flooding source studied 

L 

I Community Name: Maricopa Co.. AZ and the incorporated communities of City of Avondale, City of Phoenix, City of Tempe, 
City of Mesa I 
Flooding Source: Salt River 

Project Namelldentifier: Salt-Gila River Flood Plain Delineation Restudy 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 

No existing analysis Improved data [XI Changed physical condition of watershed I I Alternative methodology Proposed Conditions (CLOMR) Other I 
For the reason stated above. please attach a detailed explanation. If a computer programlmodel was used in revising the 
hydrologic analysis, please provide a diskette with the input files for the same flood recurrence intervals contained in the FIS for 
that stream; and at least for the 1 % annual chance (base) flood where no detailed study exists. 
Explanation provided: [XI Yes No Diskettes provided: Yes [XI No 

RegionalrRegression Equations Form 3 - Attachment C yes 0 NO. 
PrecipitationIRunoff Model Form 3 - Attachment D 1 • Yes No 

[XI Other Back-up computations and supporting data [XI Yes No 

3. APPROVAL OF ANALYSIS 

The hydrologic analysis has already been approved by a local, state, or Federal Agency. Yes No [XI Not Required 

1 If Yes, attach evidence of approval. Approval attached. if No, attach explanation. [XI Explanation attached. I 
4. COMPARISON OF BASE FLOOD DISCHARGES 

Location: Drainage Area (SqMil FIS(cfs) Revised (cfs) 

I SEE ATTACHMENT SHEET 
.-... 

I 
-...- -.... - - - - -  --... 
Note: When revised discharges are not significantly different than the NS discharges, FEMA may require a confidence limits 
analysis (see attachment El at a later date to complete the review. I 
I If only a portion of a detailed study area was revised please attach an explanation describing the transition from the proposed 

discharges to the effective discharges. Explanation Included (XI Explanation Not Required I 
5. HISTORICAL FLOODING INFORMATION 

If historical data are available for the flooding source please provide: Location, peak dischargeslwater-surface elevations and 
dates, and source of information. Data Attached Data Not Available 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 
FEMA Form 81-898, MAY 97 Hydrologic Analysis Form MT-2 Form 3 Page 1 of 5 



ATTACHMENT A: STATISTICAL ANALYSIS OF GAGE RECORDS 

Gaging Station: - - - - - 

Gage Location (latitude and longitude): - - - - - 

FIS: Revised: 

1.  Number of years of data - - - - - - - - - -  

Systematic . . . . . ....- 

Historical - - - - - - - - - -  

2. Homogeneous data Yes No Yes No 

3. Data adjustments Yes No Yes No 

4. Number of high outliers . . - . - - - - - -  

Low outliers - - - - -  - - - - -  

Zero events . - - - - - - - - -  

5. Generalized skew - - - -  - - - - - -  

6. Station skew .-.- - ...-. 

7. Adopted skew - - - - -  - - - - -  

8. Probability distribution used (justify if log-Pearson Ill 
was not usedl - - - - -  - - - - -  

9. Transfer equations to ungaged sites Yes No 

If Yes, specify method 

...-. 

10. Expected probability' Yes No 

11. Comparison of results with other analyses Yes No 

If Yes, describe comparison 

..... 

12. Attach analysis including plot of flood-frequency curve. Analysis Attached? Yes NO 

'FEMA does not accept expected probability anaiyses for the purpose of reflecting flood hazard information in a FIS. 

If any data are not available, indicate by  NIA. 

Hydrologic Analysis Form MT-2 Form 3 Page 2 of 5 0 



ATTACHMENT B: CONFIDENCE LIMITS EVALUATION 

Stream: _. - _ _ 
Select one location for Confidence Limits Evaluation (describe locationl: _. . . . 

1. Discharges for selected location: 
Exceedence Probability FIS: Revised: 

- - - - -  cfs 

- - - - -  cfs 

- - - - -  cfs 

- - - - -  CfS 

2. 1 % Annual Chance (Base) Flood Confidence Intervals 

90% Confidence Interval: 5 % limit - - - - -  cfs 

9 5 %  limit - - - - -  cf s 

5 0 %  Confidence Interval: 25% limit ..... cfs 

75% limit - - - - -  cfs 

3. If the discharge of the base flood in the FIS is beyond the 50% confidence interval but w ~ t h i n  the 905bconfidence 
interval, does the base flood elevation change by 1.0 foot or more? q Yes q No 

I A n  example of confidence limits analysis can be found in Appendix 9 of Bulletin 178 

4. Confidence Limits Analysis Attached? D y e s  O N o  

Hydrologic Analysis Form 

- - 

MT-2 Form 3 Page 3 of 5 



ATTACHMENT C: REGIONAL REGRESSION EQUATIONS 

1 .  Bibliographical Reference: 

- - - - -  

. -. . . 

- - - - - 

(Attach a copy of title page, table of contents, and pertinent pages including equations./ 

2. Gaged or ungaged stream: - _ _ - - 
3. Hydrologic region(s): - _ _ _ _ 

Attach backup map. 

4. Provide parameters, values, and source of data used to define parameters. 

- - - - -  

.---- 

- - - - -  

FIS: Revised: 

5. Urbanized conditions calculations Yes NO Yes No 

6. Percent of watershed urbanization ..--- ----. 

7. Is the watershed controlled? Yes No Yes NO 

8. Comparison with other analyses Yes No Yes No 

If the answer to 5, 7, or 8 is Yes, explain methdology 
below. i f  data are not available, indicate with NIA. 

Comments 

- - - - -  

9. Attach computation and supporting maps, delineating the watershed boundary and drainage area divides. 

Computation and Supporting Maps provided? Yes NO 

Hydrologic Analysis Form MT-2 Form 3 Page 4 of 5 



ATTACHMENT D: PREClPlTATlONlRUNOFF MODEL 

FIS: Revised: 

1 .  Method or model used: --... ---.. 

Version: ..... ---.. 

Date: - - - - -  - - - - -  

2. Source of rainfall depth: - - - - -  ..... 

3. Source of rainfall distribution: - - - - -  ---.. 

4. Rainfall duration: - - - - - ....- 

5. Areal adjustment to precipitation ( % I :  . . . . . - - - - -  

6. Maximum overland flow length -. . -. - - - - -  

7. Hydrograph development method: . . . . - - - - - -  

8. Loss rate method: - - - - -  - - - - -  

Source of soils information: -.-.. - - - - -  

Source of land use information: ..... - - - - -  

9. Channel routing method: ---. - ----. 

10. Reservoir routing: Yes NO Yes NO 

11. Baseflow considerations: Yes NO Yes NO 
If Yes, explain below how baseflow was determined: 

- - - - -  

12. Snowmelt considerations: Yes NO Yes NO 

13. Model calibration: Yes No Yes NO 
If Yes, explain below how calibration was performed 

- - - - -  

14. Future land use condition: Yes No Yes NO 
If Yes, explain why below 

-.... 

15. Attach precipitationlrunoff model. hydrologic model schematic. curve number calculations. time of concentration 
calculations. and supporting maps. delineating the watershed boundary and drainage area divides. 

Information and Maps provided? Yes No 

NOTE: FEMA policy is to base flooding on existing conditions. 

Hydrologic Analysis Form MT-2 Form 3 Page 5 of 5 



Attachment Sheet for Hydrologic Analysis Form 

3. APPROVAL OF ANALYSIS 
The hydrologic analysis has already been approved by a local, state, or Federal Agency. Yes No [XI Not Required 

Note: Fill out one form for each flooding source studied 

I If Yes, attach evidence of approval. Approval attached. If No, attach explanation. (XI Explanation attached. I 

Community Name: Maricopa Co., AZ and the incorporated communities of City of Avondale, City of Phoenix. City of 
Tempe, City of Mesa 

Flooding Source: Salt River 

Project Namelldentifier: Salt-Gila River Flood Plain Delineation Restudy 

The hydrologic analysis has been prepared by the U.S. Army Corps o f  Engineers (USCOE), Los Angeles and i s  accepted by 
all communities submitting herein for the LOMR. Please refer to the USCOE's Gila River Basin, Arizona, Section 7 Studyfor 
ModifredRoosevelt Dam, Arizona Hydrologic Evaluation of Wafer Control Plans, Salt River Project to Gila River at Gillespie 
Dam included in this submittal. I 

a 

4. COMPARISON OF BASE FLOOD DISCHARGES 

Location Drainage Area (SqMi) FISicfs) Revised lcfsl 

At Granite Reef Dam Data Unavailable 245,000 175,000 

At Gilbert Road 12,593 230,000 172,000 

At Tempe (Mill Avenue) Bridge 12,783 21 5,000 169,000 

At Central Avenue 12,831 200,000 166,000 

At 67Ih Avenue 12,962 190,000 164,000 

Note: When revised discharges are not significantly different than the FIS discharges, FEMA may require a confidence 
limits analysis /see attachment BI at a later date to complete the review. 

if only a portion of a detailed study area was revised please attach an explanation describing the transition from the 
proposed discharges to the effective discharges. Explanation Included [XI Explanation Not Required 



I FEDERAL EMERGENCY MANAGEMENT AGENCY 1 0.M.B No. 3067-0148 

If"". 
Note: Fill out one form for each flooding source studied 

Community Name: Maricopa County, City of Avondale. City of Phoenix, City of Tempe, and City of Mesa 

Flooding Source: Salt River 'I 
I 

~ - 

RlVERlNE HYDRAULIC ANALYSIS FORM Expires April 30, 2001 

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 reviewin 
the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden t: 
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 (3067-01 481, Washington, DC 20503. 
You are not required to respond to this collection of information unless a valid OM6 Control Number is displayed in the upper right corner of this 

Project Namelldentifier: Salt-Gila Flood Plain Delineation Restudy 

1. REACH TO BE REVISED 
Describe the limits of the revision OR submit a copy of the FIRM with the revision area clearly highlighted. 
Copy of FiRM(s) attached depicting area of the revision (highlighted, or circled)? rn Yes 

Downstream Limit: Confluence with Gila River 'I 
I 

Upstream Limit: Granite Reef Dam 

2. MODELS SUBMITTED 

2. Corrected Effective Model Natural File Name _ - _ - - Floodway File Name - _ _ _ _ 
The Corrected Effective model is the model that corrects any errors that occur in the Duplicate Effective model, adds an 
additional cross sections to the Duplicate Effective model, or incorporates more detailed topographic information than that 
the currently effective modei. The Correctly Effective model must not refiect any man-made physical changes since the 
the effective model. An error could be a technical error in the modeling procedures, or any construction in the floodplain 
occurred prior to the date of the effective model but was not incorporated into the effective model. 

- . . .  
revised or post-project conditions must be submitted. .. . 

1. Duplicate Effective Model Natural File Name _ _ _ _ _ Floodway File Name _ _ _ _ _ 
Copies of the hydraulic analysis used in the effective FIS, referred to as the effective models (lo-, 50-, loo-, and 500-year multi- 
profile runs and the floodway run) must be obtained and then reproduced on the requester's equipment to produce the Duplicatr 
Effective model. This is required to assure that the effective models input data has been transferred correctly to the requester's 
equipment and to assure that the revised data will be integrated into the effective data to provide a continuous FIS mode 
upstream and downstream of the revised reach. 

3. Existing or Pre-Project Conditions Model Natural File Name See Attached Sht [XI Floodway File Name See Attached 
The Duplicate Effective modei or Corrective Effective model is modified to produce the Existing or Pre-Project Conditions model t 
refiect any modifications that have occurred within the floodplain since the date of the Effective model but prior to th 
construction of the project for which the revision is being requested. If no modification has occurred since the date of th 
effective model, then this model would be identical to the Corrected Effective model or Duplicate Effective modei. 

,, 

: 

Requirements: for areas which have detailed flooding: 
Full input and output listings along with files on diskette for each of the models 
listed below (items 1-4) and a summary of the source of input parameters used 
in the models must be provided. The summary must include a description of any 
changes made from model to modei (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. 

I 
If hydraulic models are not developed, hydraulic analyses bcluding all calculationsl for existinn or re -~ ro iec t  conditions an: I for areas which do not have detailed flooding: 

Only the 100-year (Base) 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 
described below must be submitted. 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I I 

4. Revised or Post-Project Conditions Model Natural File Name.. . _. Floodway File Name - - - - -  
The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is revised 
to refiect revised or post-project conditions. This modei 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 the proposed project this model must 
reflect proposed conditions. 

5.1 - Please attach a sheet describing all other models submitted along with the file names. Natural Floodway I 



3. STARTING WATER-SURFACE ELEVATIONS 

Explain how they were determined. Explanation Attached? [XI Yes No 

NOTE: If the effective study is an approximate study, the slopelarea method is recommended. 
For detailed analysis studies, using a known water-surface elevation is recommended. I 

4. RESULTS (from the model used t o  revlse the 100-year water surface elevations) 

If the results indicate any of the following, attach an explanation - t o  this form, or to the hydraulic model printout- as to the I 
reasonableness of the situation. I 

Supercritial depth Critical Depth [XI Orawdowns [XI Negative Floodway Surcharges I 
Floodway Surcharges Greater Than Maximum Allowed by CommunityIState I 

[XI Water surface elevations higher than the end points of cross sections. 

Floodway discharge is different than the Natural 100-year (base) flood discharge. 

Project causes 100-year floodplain or floodway elevations to increase (state if increases are located off the 
requester's property] 

Explanation attached with Form [XI Explanation provided on attached printout I 
If Hydraulic model used is HEC-2, has i t  been checked with FEMA'S CHECK-2 computer program Yes NO 
(see Instructions for information on how to obtain CHECK-21 I 

5. REVISED FlRMlFBFM AND FLOOD PROFILES 

1. Profile Transitlon I 
a. 100-Year Water-Surface Elevations - indicate the difference in water surface elevations where the project 100-year 

elevations tie into the existing 100-year water surface elevations at each end of the project. 

Downstream End N/A within- _ - - - (feet) Upstream E n d x A  within. _ _. _ (feet) 
Cross-Section # Cross-Section # 

b. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie into 
the existing floodway water surface elevations at each end of the project. 

Downstream End WA within.. . . _ (feet) Upstream EndN/A within-. . . . (feet) 
Cross-Section # Cross-Section # 

c. Floodway widths - indicate the difference in floodway widths where the project floodway widths tie into the existing 
floodway width at each end of the project. 

Downstream End L A  within-. . . _ (feet) Upstream EndN/A within.. . . . (feet) 
Cross-Section # Cross-Section # 

2. Profile Checklist (check box if information has been provided on profile1 

The following information (unless in parentheses) must be included at the same scale as the existing profiles for this project: 

Stream Name [XI Community Name [XI Corporate Limits labeled [XI Study limits labeled 

[XI Confluences labeled [XI Channel Stationing [XI Streambed profiled [XI Cross Sections labeled 

[XI HorizontalNertical Scales indicated [XI 100-year eievs profiledX 

[XI Road Crossings [XI Labeled [XI Low Chord Elevations [XI Top of Road Elevations 

*All recurrence intervals in the effective study must also be profiled. 

Floodway Data Table 

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

Floodway Data Table Attached Yes [XI Not Required 



Attachment Sheet for Riverifle Hydraulic Analysis Form 

Community Name: Maricopa County, City of Avondale, City of Phoenix, City of Tempe, City of Mesa 

Flooding Source: Salt River - _ _ _ 
Project Namelldentifier: Salt-Gila Flood Plain Delineation Restudy 

2. MODELS SUBMITTED 

3. Existing or Pre-Project Conditions Model IXI Natural File Name _ _ - - - Floodway File Name 
The Duplicate Effective model or Corrective Effective model is modified to produce the Existing or Pre-Project Conditions model 
to reflect any modifications that have occurred within the floodplain since the date of the Effective model but prior to thc 
construction of the project for which the revision is being requested. If no modification has occurred since the date of thc 
effective model, then this model would be identical to the Corrected Effective model or Duplicate Effective model. 

Requirements: for areas which have detailed flooding 
Full input and output listings along with files on diskette for each of the models listed 
below (items 1-41 and a summary of the source of input parameters used in the models 
must be provided. The summary must include a description of any changes made from 
model to model (e.g., Duplicate Effective modei to Corrected Effective model). At a 
minimum, the Duplicate Effective (item I I and the Revised or Post-Project Conditions 
(item 4) models must be submitted. See instructions for directions on when other 
models may be required. 

Four HEC-RAS models were used in the analysis of the Gila River Reach3.prj - Without levees and Method 1 floodway model 
R3wlevee.prj -With levees model 
Reach4.prj -Natural and Method 1 Floodway 
ReachS.prj -Natural and Method 1 Floodway 

USE OF HEC-RAS: HEC-RAS version 2 1 was used to perform th is  re-study 
Downstream Tie-In: The effective downstream study was modeled using HEC-2 However, the tieh i s  to 

for areas which do not have detailed 
flooding: - 
Only the 100-year [Base) flood profile 
is required. A hydrauiic 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 described below 
must be submitted. 

the Gila River which i s  being revised under this same revision request and i s  also modeled using HEC-RAS. 
The entire detailed portion o f  the Salt River i s  being restudied, therefore, HEC-RAS is appropriate. 
Upstream Tie-In: The upstream limit of study for the Salt River connects with an  approximate Zone A area 

If hydraulic models are not developed. hydraulic analyses [including all calculations) for existing or pre-project conditions anc 
revised or post-project conditions must be submitted. 

I at Granite Reef Dam. Therefore, there i s  no conflict with another method of modeling at the upstream limit 

3. STARTING WATER-SURFACE ELEVATIONS 

Explain how they were determined. Explanation Attached? [XI Yes No 
Even though the Salt and Gila Rivers are shown as separate profiles in the HS, the Salt and Gila Rivers are treated as one river system 
in the modeling. The Salt-Gila River HEC-RAS model i s  one model made up of several reaches. The starting water surface elevation 
shown on the profile for the Salt River i s  that elevation determined in the joint HEC-RAS model at the confluence o f  the two rivers. 
(The starting WSEL used for the model i s  described in theRiverine Hydraulic Analysis Fonn for the Gila River and in the TDN.) 

I 
4. RESULTS (from the model used t o  revise the 100-year water surface elevations) 

If the results indicate any of the following, attach an explanation - to this form, or to the hydrauiic model printout- as to the I reasonableness of the situation. 

Supercritial depth Critical Depth IXI Drawdowns Negative Floodway Surcharges 

Floodway Surcharges Greater Than Maximum Allowed by CornrnunitylState 

W Water surface elevations hiqher than the end ~o in ts  of cross sections. 
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Attachment Sheet for Riverine Hydraulic Analysis Form 

Floodway discharge is different than the Natural 100-year (base) flood discharge. 

Project causes 100-year floodplain or floodway elevations to increase (state if increases are located off the 
requester's property) 

Explanation attached with Form Explanation provided on attached printout I 
Drawdowns: Drawdowns occur at approximately 20 cross sections along the Salt River model. In most cases, these drawdowns 

occur immediately downstream or in the vicinity of bridges 
Negative Floodway Surcharges: Negative floodway surcharges occur at 18 cross sections along the study reach. The results of this 

study have been reviewed and accepted by the requesting communities. 
Section s 204.42 (-0.03), 204.53 (-0.10), and 204.61 (-0.15): These sections are located in the 
vicinity of 75" Avenue. The negative surcharges can not be fully eliminated unless the 
encroachment stations are moved out to equal the effective flow limits for profile 1. The degree 
of the negative surcharge can be reduced by moving the encroachment stations out, however, this 
will result in cross section 204.68 also having a negative surcharge. Therefore, these were left as 
is. 
Sections 208.85 (-0.23) and 208.95 (-0.05): These sections are located just downstream of 39th 
Avenue. The encroachment is made completely from the right (north) side ofthe channel. This 
area is comprised of sand and gravel mining activities. Percentages of the total flows being 
displaced at each ofthe respective cross sections are 7% and 3.5% with approximately a 10% 
reduction of the cross sectional area at each section. With these small changes to the cross 
section, it would be expected that there would be liltle change to the WSEL. However, to 
eliminate the negative surcharges completely would involve changes as much as two miles 
upstream since the negative surcharges keep moving upstream as each cross section is rectified. 
It is not reasonable that changes are required over a two-mile reach. The floodway as proposed is 
reasonable and it is reasonable that the floodway will not significantly change the WSEL at these 
two cross sections. Theretbre, they were lefi with the negative surcharges. 
Sections 226.54 (-0.03) and 226.78 (-0.01): These sections are located along the South Split. 
These are insignificant negative surcharges (round to 0.0) and may be ignored. 
Section 228.26 (-0.03): This rounds to 0.0 and may be ignored. 
Section 229.02 (-0.05): Only 2% of the total flow is being displaced by the floodway 
encroachment stations. It is reasonable that the floodway will not significantly change the WSEL 
at this cross section. Therefore, this section was left with the negative surcharge. 
Section 229.68 (-0.05): At this cross section, the floodway encroachment stations were set equal 
to the floodplain start and end stations (no encroachment). The negative surcharge will disappear 
if the encroachment stations are taken out of the model. However, for consistency, these were lefi 
in. 
Section 229.95 (-0.04): This rounds to 0.0 and may be ignored. 
Section 230.17 (-0.17): The encroachment for the floodway displaces only 5% of the total flow 
and approximately 10% of the cross sectional area at this cross section. It is reasonable that the 
floodway in this location will have a minimal impact on the WSELs. Therefore, it was assumed 
that the floodplain and floodway WSELs are equal for this cross section and the negative 
surcharge is ignored. 
Sections 231.57 (-0.02): This rounds to 0.0 and may be ignored. 
Sections 231.605 (-0.16 and -0.06) and 231.76 (-0.05): The first cross section is a bridge section 
at Gilbert Road. The second is just slightly upstream. As can be seen in reviewing the HEC-RAS 
output, the floodway encroachment represents a small fraction of the total cross section and the 
total flow. For these reasons, it is reasonable that the encroachment will have an insignificant 
effect on the WSELs at tl~csc cross sertio~~s and the surcharge can be assumed to be 0.00 fl. 
Section 233.18 (-0.06): The encroacl~~ent for thc floodway displaces only 5% of the total flow I 
and approximately 10% of the cross sectional area at this cross section. It is reasonable that the 
floodway in this location will have a minimal impact on the WSELs. Therefore, it was assumed 
that the floodplain and floodway WSELs are equal for this cross section and the negative 
surcharge is ignored. 
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Attachment Sheet for Riverine Hydraulic Analysis Form 

Section 236.87 (-0.08): 
The encroachment for the floodway displaces only 1% of the total flow and approximately 4% of 1 

the cross sectional area at this cross section. It is reasonable that the floodway in this location will 
have a minimal impact on the WSELs. Therefore, it was assumed that the floodplain and 
floodway WSELs are equal for this cross section and the negative surcharge is ignored. 

i 
Water surface elevations higher than the end points of cross sections: Water surface elevations are higher than the cross section 

endpoints at numerous sections. The effective flow limits, however, are all within the cross 
section geometry at each of these sections. Delineation of the floodplain was based on the digital 
terrain model (DTM). Therefore, the fact that the elevations were higher than the cross section 
endpoints has no effect on the modeling or the delineation. 

5. REVISED FlRMlFBFM AND FLOOD PROFILES 
. Floodway Data Table 

Attach a Floodway Data Table for each cross sectlon llsted in the published Floodway Data table in the FIS report. 

Floodway Data Table Attached Yes Not Required 
A Floodway Data Table for each cross section listed in the published FIS is not attached since this is a re-study and contains 
different cross sections than the effective. Proposed Floodway Data Tables for the new cross sections, however, are contained in 
Section 7 Drafl FIS Report of the TDN.  
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FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 
RlVERlNE I COASTAL MAPPING FORM Expires April 30, 2001 

Public reporting burden for this form is estimated t o  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 (3067-01481, Washington, DC 20503. 
You are not required to respond to this collection of information unless a valid OMS Control Number is displayed in the upper right corner of this 
form. 

Note: Fill out one form for each flooding source studied 

Community Name: Maricopa County, City of Avondaie, City of Phoenix, City of Tempe, and City of Mesa 

Flooding Source: Salt River 

Project Namelldentifier: Salt-Gila Flood Plain Delineation Restudy 

This is a IXI Manual Digital submission. Digital map submissions may be used to update digital FIRMS IDFIRMsI. For 
updating DFIRMs, these submissions must be coordinated with FEMA Headquarters as far in advance as possible. 

1. MAPPING CHANGES 

1. A topographic workmap must be submitted showing the following information (check NIA when not applicablel: 

a. Revised approximate 1 00-year floodplain boundaries (Zone A1 ..................................... .. ........ rn Yes No NIA 
b. Revised detailed 100- and 500-year floodplain boundaries. ....................................................... Yes No NIA 
c. Revised floodway boundaries ................................................................................................ Yes No NIA 
d. Location and alignment of all cross sections with stationing control indicated. ............................ IXI Yes No NIA 
e. Stream alignments, road alignments and dam alignments. ........................................................ Yes No NIA 
f. Current community boundaries. ........................................................................................... Yes No NIA 
g. Effective 100- year floodplain and floodway boundaries from FIRMIFBFM reduced or 

enlarged to the scale of the topographic workmap .................................................................. Yes No NIA 
h. Tie-ins between the effective and revised loo-. 500-year and floodway boundaries ..................... Yes No N/A 
i. The requester's property boundaries and community easements .................. .. ......................... Yes No IXI NIA 
j. The signed certification of a registered professional engineer .................................................. [XI Yes No NIA 
k. Location and description of reference marks .......................................................................... Yes No NIA 
I. Vertical datum (example: NGVD, NAVD) ..................................................................... 2 Yes No NIA 
m. Coastal zone designations tie into adjacent areas not being revised ........................................... Yes No NIA 
n. Location and alignment of all coastal transects used to revise the coastal analyze ....................... Yes No IXI NIA 

............... o. V-zone has been delineated to extend landward to the heel of the primary frontal dune a Yes No NIA 

If any items are marked No or N/A please attach an explanation. 

2. What is the source and date of the updated topographic information (example: orthophoto maps, July 1985; filed survey, May 
1979, beach profile, June 1987 etc.)? aerial photogrammetryldtm: Dec. 13, 1991 ; Jan. 13, 1992; Jan. 23, 1992, Apr. 1993, 
Feb. 1997. See TDN Section 3 

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

Effective FIS Scale 1 "=20OS (Confluence wlGila River to Central Ave) Contour Interval 4-ft 
Scale 1 " = 200' (Central Ave to Scottsdale Road1 Contour Interval 5-ft 
Scale 1 " =400' (Scottsdale Rd to Country Club Dr) Contour Interval 4-ft 

Revision Request Scale 1 " =400' Contour Interval 4' 

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

4. Attach an annotated FIRMIFBFM at the scaie of the effective FIRMIFBFM showing the revised 100- and 500-year floodplain 
and the floodway boundaries and how they tie into those shown on the effective FIRMIFBFM downstream and upstream of the 
revisions or adjacent to the area of revision for coastal studies. FIRMIFBFM attached? Yes No 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 



2. EARTH FILL PLACEMENT 
I 

The fill is: Existing Proposed 

I .' Has fill beenlwill be placed in the regulatory floodway? Yes No 
I f  Yes, please attach completed Riverine Hydraulic Analysis Form (Form 4). 

I" Has fill beenlwill be placed in floodway fringe (area between the floodway 
and 100-year floodplain boundaries)? q Yes NO 

I If Yes, then complete A, B, C, and D below. 

I a. Are fill slopes for granular materials steeper than one vertical 
on one-and-one-half horizontal? q yes q No 

I If Yes, justify steeper slopes . -. . . 

I b. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes exposed to 
flows with velocities o f  up to 5 feet per second ifpsl during the 100-year flood must, a t  a minimum, be 
protected b y  a cover o f  grass, vines, weeds, or similar vegetation; slopes exposed to flows with velocities 
greater than 5 fps during the 100-year flood must, a t  a minimum, be protected by  stone or rock riprap.1 

I Yes NO 

I If No, describe erosion protection provided. 

I c. Has all fil l 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?n  Yes q No 

I d, 
Can structures conceivably be constructed on the fill at any time in the future? q Yes q No 

I If Yes. attach certification of fill compaction (Item 3c. above1 by the community's NFlP permit official, a registered 
professional engineer, or an accredited soils engineer in accordance with Subparagraph 65.51a1161 of the NFlP 
regulations. 

I Fill certification attached Yes [XI No 

Has fill beenlwill be placed in a V zone? Yes [XI NO 

I If Yes, is the fill protected from erosion by a flood control structure such as a revetment or seawall? 

I Yes No 

I If Yes, attach the Coastal Structures Form (Form 101. 

Riverine/Coastal Mapping Form MT-2 Form 5 Page 2 of 2 



Community Name: Maricopa County, City of Avondale, City of Phoenix, City of Tempe, and City of Mesa 

Flooding Source: Salt River - _ - - 
Project Namelldentifier: Salt-Gila Flood Plain Delineation Restudy 

Attachment Sheet for Riverine/Coastal Mapping Form 

1. MAPPING CHANGES 

1. A topographic workmap must be submitted showing the following information (check NIA when not applicable): 

i. The requester's property boundaries and community easements ................................................. Yes No NIA 
The submitted study is well within the legal boundaries of Maricopa County. 

m. Coastal zone designations tie into adjacent areas not being revised Yes No NIA 
There is no coastalflooding in the submitted study area. 

n. Location and alignment of all coastal transects used to revise the coastal analyze ........................ Yes No IXI NIA 
There is no coastalfloodingin the submitted study area. 

o. V-zone has been delineated to extend landward to the heel of the primary frontal dune ............... Yes No NIA 
There is no coastalfloodingin the submitted study area. 

If any items are marked No or NIA please attach an explanation. 

, , 



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRlDGElCULVERT FORM Expires July 31, 1997 

PUBLIC BURDEN DISCLOSURE NOTICE 

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 rev~ewing 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 Manage- 
ment and Budget, Paperwork Reduction Project (3067-0148). Washington, DC 20503. 
You are not requlred to respond to thls collection of information unlesa a valid OMB Control Number is displayed In the upper right comer of 
this form. 

Community Name: Maricopa County and Incorporated Areas 

Flooding Source: Salt River 

Project Namelldentifier: Salt\Gila Flood Insurance Study 

I 1. Name of structure (roadway, railroad, etc.): Hohokam Expressway - State Route 143 

I 2. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): 

Cross Sections 219.01 - 219.03 

3. This revision reflects (check one of the following): 

New bridgelculvert not modeled in the FIS 

17 ~Gdified bridgelculvert previously modeled in the FIS 

New analysis of bridgelculvert previously modeled in the FIS 

4. Hydraulic model used to analyze the structure fe.g., HEC-2 with special bridge routine, WSPRO, HY8) 

I HEC-RAS 

I If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding 
source could not analyze the structure(s1. (Attach justification1 

I Justification attached Yes No NIA 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 

FEMA Form 81 -89F, AUG 93 BridgeICulvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 

I 
Attach plans of the structure(s) certified by a registered professional engineer. The plan detail and information should Include 
the following (check the boxes if the information has been provided): k 

[XI Dimensions lheight, width, span, radius, length) 

Shape (culverts only) 

[XI Material 

Beveling or Rounding (culverts onlyl 

[XI Wing Wall Angle 

[XI Low Chord Elevations - Upstream and Downstream 

[XI Top of Road Elevations - Upstream and Downstream 

Structure invert Elevations - Upstream and Downstream 

Stream Invert Elevations - Upstream and Downstream (See survey Notes) 

Skew Angle lSee Work Map) 

Cross-Section Locations (See Work Map) 

Distances Between Cross Sections (See Work Map) 

Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 'a 
If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100- 
year (base flood) water-surface elevations; and/or based on the stream geomorphology, vegetative cover, development of the 
watershed and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to 
affect the base flood elevations, then provide the following information (Check the box if provided): I 

Estimated sediment load 

Method used to estimate sediment transport 

Method used to estimate scour andlor deposition 

Method used to revise hydraulic or hydrologic analysis lmodell to account for sediment transport 

BridgelCulvert Form MT-2 Form 7 Page 2 of 2 



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT FORM Expires July 31, 1997 

- PUBLIC BURDEN DISCLOSURE NOTICE I 
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 env suggestions for reducing this burden to: Information Collections Management. Federal . - -  
Emergency Management Agency. 500 C street. S.W.. Washington, DC 20472; and t o  t6e 0 f f i c i  of Manage- 
ment and Budget, Paperwork Reduction Project (3067-01481, Washington, DC 20503. 
You are not required lo respond lo this collection of information unless a valid OM8 Control Number Is displaysd In the upper rlght corner of 

Community Name: Maricopa County and Incorporated Areas 

Flooding Source: Salt River 

Project Namelldentifier: Salt\Gila Flood Insurance Study 

I 1. Name of structure (roadway, railroad, etc.): Priest Road 

I 2. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): 

~ Cross Sections 220.03 - 220.06 

3. This revision reflects (check one of the followingl: 

New bridgelculvert not modeled in the FIS 

~bd i f ied  bridgelculvert previously modeled in the FIS 

New analysis of bridgelculvert previously modeled in the FIS 

4. Hydraulic model used to analyze the structure le.g., HEC-2 with special bridge routine, WSPRO, HY8) 
' 

1 HEC-RAS 

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

1 Justification attached Yes No NIA 

1 PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 

FEMA Form 81-89F. AUG 93 BridgeICulvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 

Attach plans of the structure(s) certified by a registered professional engineer. The plan detail and information should Include 
the following (check the boxes If the lnformatlon has been provided): 

[XI Dimensions (height, width, span, radius, length) 

Shape (culverts only) 

[XI Material 

Beveling or Rounding (culverts onlyl 

[XI Wing Wall Angle 

[XI Low Chord Elevations - Upstream and Downstream 

[XI Top of RoadElevations - Upstream and Downstream 

[XI Structure Invert Elevations - Upstream and Downstream 

Stream Invert Elevations - Upstream and Downstream (See survey Notes) 

Skew Angle (See Work Map) 

Cross-Section Locations (See Work Map) 

Distances Between Cross Sections (See Work Map) 

Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100- 
year (base flood1 water-surface elevations; andlor based on the stream geomorphology, vegetative cover, development of the 
watershed and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to 
affect the base flood elevations, then provide the following information (Check the box If provlded): 

Estimated sediment load 

Method used to estimate sediment transport 

Method used to estimate scour and/or deposition 

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport 

BridgeICulvert Form MT-2 Form 7 Page 2 of 2 
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FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT FORM Expires July 31, 1 9 9 7  

PUBLIC BURDEN DISCLOSURE NOTICE I 
I 

Public reporting burden for this form is estimated t o  average 2 hours per response. The burden estimate 
includes the t ime for reviewing instructions, searching existing data sources, gathering and maintaining the I 
needed data, and completing and reviewing t he  form: Send comments regar&ng t he  accuracy of t he  6urden I estlmate and anv suaoestions for reducina this burden to: Information Collections Manaaement. Federal I -. , ..- 
Emergency Management Agency, 5 0 0  C gtreet. S.W., Washington, DC 20472; and t o  tKe o f f i ce  o f  Manage- 
ment and Budget, Paperwork Reduction Project (3067-0148). Washington, DC 20503. 
You are not requlred to respond to this collection of information Unless a valid OM6 Control Number is displayed in the upper rlght corner of 

Community Name: Maricopa County and Incorporated Areas 

Flooding Source: Salt River 

Project Namelldentifier: Salt\Gila Flood Insurance Studv 

Name of structure (roadway, railroad, etc.): Southern Pacific Railroad 

Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): 

Cross Sections 221.05 - 221.06 

This revision reflects (check one of the following): 

New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeled in the FIS 

New analysis of bridgelculvert previously modeled in the FIS 

Hydraulic model used t o  analyze the structure ie.g., HEC-2 with special bridge routine, WSPRO, HY8J 

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

Justification attached Yes No 0 NIA 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 3 

FEMA Form 81-89F. AUG 93 Bridge/Culvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 
I i 

I Attach plans of the structure(s) certified by a registered professional englneer. The plan detall and lnformatlon should Include 
the following (check the boxes if the information has been provlded): 

Dimensions (height, width, span, radius, length) 

C] Shape lculverts only) 

(XI Material 

C] Beveling or Rounding (culverts only) 

IXI Wing Wall Angle 

IXI Low Chord Elevations - Upstream and Downstream 

IXI Top of Road Elevations - Upstream and Downstream 

[XI Structure Invert Elevations - Upstream and Downstream 

C] Stream Invert Elevations - Upstream and Downstream (See survey Notes) 

C] Skew Angle (See Work Map) 

C] Cross-Section Locations (See Work Map) 

Distances Between Cross Sections (See Work Map) 

C] Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 
I 

I If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100- 
year (base flood) water-surface elevations; andlor based on the stream geomorphology, vegetative cover, development of the 
watershed and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to 
affect the base flood elevations, then provide the following information (Check the box If provided): 

I Estimated sediment load I 
I C] Method used to estimate sediment transport 

C] Method used to estimate scour and/or deposition 

I C] Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport I 

BridgeICulven Form MT-2 Form 7 Page 2 of 2 



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT FORM Expires July 31, 1997 

PUBLIC BURDEN DISCLOSURE NOTICE 

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 Manage- 
ment and Budget, Paperwork Reduction Project (3067-0148). Washington, DC 20503. 
You are not requlred to respond to thlr collection of lnforrnatlon unless a valid OMB Control Number Is displayed In the upper rlpht corner of 
thls form. 

Community Name: Maricopa County and Incorporated Areas 

Flooding Source: Salt River 

Project Namelldentifier: Salt\Gila Flood Insurance Study 

Name of structure (roadway, railroad, etc.): Old Mill Avenue Bridge 

Location of bridgelculvert along flooding source fin terms of stream distance or cross-section identifier): 

Cross Sections 221.19 - 221.20 

This revision reflects (check one of the following): 

rn New bridgelculvert not modeled in the FIS 

Modified bridgeicuivert previously modeled in the FIS 

New analysis of bridgelculven previously modeled in the F1S 

Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge mutine, WSPRO, HY8l 

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding 
source could not analyze the structure(sJ. (Attach justificetion1 

Justification attached Yes NO rn NIA 

1 PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 

FEMA Form 81-89F. AUG 93 BridgeICulvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 
I 1 

I Attach plans of the structure(s) certified by a registered professional engineer. The plan detail and Information should include 
the following (check the boxes if the information has been provided): k 
I Dimensions (height, width, span, radius, length) 

Shape (culverts only) 

[XI Material 

Beveling or Rounding (culverts only) 

[XI Wing Wall Angle 

Low Chord Elevations - Upstream and Downstream 

I Top of Road Elevations - Upstream and Downstream 

Structure Invert Elevations - Upstream and Downstream 

I C] Stream invert Elevations - Upstream and Downstream (See suwey Notes) 

C] Skew Angle (See Work Map) 

I C] Cross-Section Locations (See Work Mapl 

C] Distances Between Cross Sections (See Work Mapl 

I 
3. SEDIMENT TRANSPORT CONSIDERATIONS 

I 
If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100- 
year (base flood) water-surface elevations; and/or based on the stream geomorphology, vegetative cover, development of the 
watershed and bank conditions, there is a potential for debris and sediment transpon (including sewer and deposition) to 
affect the base flood elevations, then provide the following information (Check the box if provided): I 

I Estimated sediment load I 
I Method used t o  estimate sediment transport 

Method used to estimate scour andlor deposition 

I 0 Method used to revise hydraulic or hydrologic analysis (modell to account for sediment transport 

Bridge/Culvert Form MT-2 Form 7 Page 2 of 2 I 



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT FORM Expires July 31, 1997 

PUBLIC BURDEN DISCLOSURE NOTICE 

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: lnformation Collections Management, Federal 
Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472; and to  the Office of Manage- 
ment and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503. 
You are not requirad to respond to thls collection of Information unless a valid OMB Control Number Is displayed In the upper rlght oorner of 
thls form. 

Community Name: Maricopa County and Incorporated Areas 

Flooding Source: Salt River 

Project Namelldentifier: Salt\Gila Flood Insurance Study 

7 

1, IDENTIFIER 

1. Name of structure [roadway, railroad, etc.): New Mill Avenue Bridge 

I 2. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): 

Cross Sections 221.24 - 221 .26 

3. This revision reflects (check one of the followingl: 

New bridgeiculvert not modeled in the FIS 

~od i f jed  bridgelculvert previously modeled in the FIS 

New analysis of bridgelculvert previously modeled in the FIS 

4. Hydraulic model used to analyze the structure 1e.g.. HEC-2 with special bridge routine, WSPRO, HY8) 

If different than hydraulic analysis for tha flooding source, iustify why the hydraulic analysis used for the flooding 
source could not analyze the structurelsl. (Attach justification) 

Justification attached Yes No NiA 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 3 

FEMA Form 81-89F. AUG 93 BridgeICulveii Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 

Attach plans of the structureis) celtifled by a registered professional engineer. The plan detall and informatlon should Include 
the following (check the boxes if the informatlon has been provided): 

[XI Dimensions (height, width, span, radius, length) 

Shape lculverts only) 

[XI Material 

Beveling or Rounding (culverts only1 

[XI Wing Wall Angle 

[XI Low Chord Elevations - Upstream and Downstream 

[XI Top of Road Elevations - Upstream and Downstream 

[XI Structure Invert Elevations - Upstream and Downstream 

Stream Invert Elevations - Upstream and Downstream (See suwey Notes) 

Sksw Angle (See Work Map) 

Cross-Section Locations (See Work Map) 

Distances Between Cross Sections (See Work Map) 

Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 0 
If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100- 
year (base flood) water-surface elevations: andlor based on the stream geomorphology, vegetative cover, development of the 
watershed and bank conditions, there is a potential for debris and sediment transport lincluding sewer and deposition1 to 
affect the base flood elevations, then provide the following information ICheck the box if provided): 

Estimated sediment load 

Method used to estimate sediment transport 

Method used to estimate scour andlor deposition 

Method used to revise hydraulic or hydrologic analysis (modell to account for sediment transport 

: 

BridgeICulvert Form MT-2 Form 7 Page 2 of 2 



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT FORM Expires July 31, 1997 

PUBLIC BURDEN DISCLOSURE NOTICE 

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 suggestlons for reducing this burden to: Information Collections Management, Federal 
Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472; and t o  the Office of Manage- 
ment and Budget, Paperwork Reduction Project (3067-0148). Washington, DC 20503. 
You are not required to respond to this collection of Information unless a valid OMB Control Number Is displayed in the upper right corner of 
this form. 

Community Name: Maricopa Countv and Incorporated Areas 

Flooding Source: Salt River 

Project Namelldentifier: Salt\Gila Flood Insurance Study 

I 1. Name of structure (roadway, railroad, etc.): Scottsdale Road 

I 2. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): 

Cross Sections 222.08 - 222.09 

3. This revision reflects (check one of the following): 

New bridgelculvert not modeled in the FIS 

~ h i f i e d  bridgelculvert previously modeled in the FIS 

New analysis of bridgelculvert previously modeled in the FIS 

4. Hydraulic model used to analyze the structure le.g., HEC-2 with special bridge routine, WSPRO, HYW 

1 HEC-RAS 

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

I Justification attached Yes No [7 NIA 

1 PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 

FEMA Form 81-89F. AUG 93 BridgeICulvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 

Attach plans of the structurels) certified by a registered professional engineer. The plan detail and information should include 
the followlng lcheck the boxes If the inforrnatlon has been provided): 

[XI Dimens~ons (height, width, span, radius, length) 

Shape (culverts only1 

tXI Material 

Bevellng or Rounding (culverts only) 

Wing Wall Angle 

Low Chord Elevations - Upstream and Downstream 

rn Top of Road Elevations - Upstream and Downstream 

rn Structure Invert Elevations - Upstream and Downstream 

Stream Invert Elevations - Upstream and Downstream lSee survey Notes) 

Skew Angle (See Work Map) 

Cross-Sect~on Locations (See Work Map) 

Distances Between Cross Sections (See Work Mepl 

Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 

If there is any indicat~on from historical records that sediment transport (lncludlng scour and deposition1 can affect the 100- 
year (base flood) water-surface elevat~ons; and/or based on the stream geomorphology, vegetative cover, development of the 
watershed and bank conditions, there is a potentla1 for debris and sediment transport (including sewer and deposition) to 
affect the base flood elevations, then provide the followlng information (Check the box if provided): 

Estimated sediment load 

Method used to estlmate sediment transport 

Method used to estimate scour andlor deposition 

Method used to revlse hydraulic or hydrologic analysis (model) to account for sediment transport 

I ~ 
I 

I 

Br~dgelCulvert Form MT-2 Form 7 Page 2 of 2 



I FEDERAL EMERGENCY MANAGEMENT AGENCY 1 O.M.B. Burden No. 3067-0148 3 
BRIDGEICULVERT FORM 1 Expires July 31, 1997 

PUBLIC BURDEN DISCLOSURE NOTICE I 
Public reporting burden for this form is estimated to  average 2 hours per response. The burden estimate 
includes the time for reviewing instructions, searchina existina data sources. aatherina and maintainina the I 
needed data, and completing and reviewing the form- Send comments regar&ng the accuracy of the i6urden 

and anv suaaestions for reducina this burden to: Information Collections Manaoement. Federal I . "- ~ ~ 

1 Emergency Management Agency, 500 C Street. S.W., Washington, DC 20472; and to  the Office of Manage- 1 
mentBnd Budget: paperwork Reduction Project (3067-01481, washington, DC 20503. 

- 
You ere not required to respond to this collection of Information unless a valld OM6 Contml Number is displayed in the upper right corner of 

Community Name: Maricopa County and Incorporated Areas 

Flooding Source: Salt River 

Project Namelldentifier: Salt\Gila Flood Insurance Study 

I 1. Name of structure (roadway, railroad, etc.1: McClintock Drive (Hayden Road) 

I 2. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier]: 

Cross Sections 223.08 - 223.09 

3. This revision reflects (check one of the followingl: 

New bridgelculvert not modeled in the FIS 

Modified bridgeiculvert previously modeled in the FIS 

New analysis of bridgelculvert previously modeled in the FIS 

I 4. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY81 

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding 
source could not analyze the structurels). (Attach justification1 

Justification attached Yes No NIA 

1 PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS i 

FEMA Form 81-89F. AUG 93 BridgeiCulven Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 
I i 

Attach plans of the structurels) certified by a registered professional engineer. The plan detail and informatlon should include 
the following (check the boxes if the informatlon has been provided): 

IXI Dimensions (height, width, span, radius, length) 

Shape (culverts only) 

IXI Material 

Beveling or Rounding (culverts only) 

Wing Wall Angle 

Low Chord Elevations - Upstream and Downstream 

IXI Top of Road Elevations - Upstream and Downstream 

Structure Invert Elevations - Upstream and Downstream 

Stream Invert Elevations - Upstream and Downstream (See survey Notes) 

I Skew Angle (See Work Map) 

Cross-Section Locations (See Work Map) 

I Distances Between Cross Sections (See Work Map) I 

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100- 
year (base flood) water-surface elevations; and/or based on the stream geomorphology, vegetative cover, development of the 
watershed and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to 
affect the base flood elevations, then provide the following information (Check the box if provided): 

I Estimated sediment load 

Method used to estimate sediment transport 

I Method used to estimate scour andlor deposition 

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport 

BridgelCulvert Form MT-2 Form 7 Page 2 of 2 



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRlDGElCULVERT FORM Expires July 31, 1997 

PUBLIC BURDEN DISCLOSURE NOTICE 

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 Manage- 
ment and Budget, Paperwork Reduction Project (3067-0146). Washington, DC 20503. 
You are not required to respond to this collection of information unless a valid OMB Contmi Number is displayed in the upper right corner of 
this form. 

Community Name: Maricopa County and Incorporated Areas 

Flooding Source: Salt River 

Project Namelldentifier: Salt\Gila Flood insurance Study 

I 1. Name of structure (roadway, railroad, etc.): 7Ih Street 

I 2. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): 

Cross Sections 213.74 - 213.75 

3. This revision reflects (check one of the followingl: 

New bridgelculven not modeled in the FIS 

Modified bridgelculvert previously modeled in the FIS 

New analysis of bridgelculvert previously modeled in the FIS 

1 4. 
Hydraulic model used to analyze the structure te.g., HEC-2 with special bridge routine, WSPRO, HY8) 

I HEC-RAS 

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

I Justification attached Yes No NIA 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 

FEMA Form 81-89F. AUG 93 BridgeICulvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 
I I 

I Attach plans of the structure(sl certified by a registered professional engineer. The plan detall and information should Include 
the following (check the boxes If the information has been provided): k 

rn Dimensions (height, width, span, radius, length1 

Shape (culverts only) 

[XI Material 

Beveling or Rounding (culverts only) 

rn Wing Wall Angle 

rn Low Chord Elevations - Upstream and Downstream 

rn Top of Road Elevations - Upstream and Downstream 

[i31 Structure Invert Elevations - Upstream and Downstream 

Stream Invert Elevations - Upstream and Downstream (See survey Notes) 

Skew Angle (See Work Map) 

Cross-Section Locations (See Work Map) 

Distances Between Cross Sections (See Work Map) 

Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 
I 

I If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100- 
year (base flood) water-surface elevations; and/or based on the stream geomorphology, vegetative cover, development of the 
watershed and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to 
affect the base flood elevations, then provide the following information (Check the box if provlded): I 
I Estimated sediment load 

Method used to estimate sediment transport 

I Method used to estimate scour and/or deposition 

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport 

BridgelCulvert Form MT-2 Form 7 Page 2 of 2 



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT FORM Expires July 31, 1997 

PUBLIC BURDEN DISCLOSURE NOTICE 

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: lnformation Collections Management, Federal 
Emergency Management Agency, 500 C Street. S.W., Washington, DC 20472; and to  the Office of Manage- 
ment and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503. 
You are not required to respond to thls collection of Information Unless a valld OMB Control Number is displayed in the upper right corner of 
this form. 

Community Name: Maricopa County and Incorporated Areas 

Flooding Source: Salt River 

Project Namelldentifier: Salt\Gila Flood Insurance Study 

1. Name of structure (roadway, railroad, etc.): 16th Street 

2. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier]: 

Cross Sections 214.78 - 214.79 

3. This revision reflects (check one of the following): 

New bridgelculvert not modeled in the FIS 

~od i f i kd  bridgelculvert previously modeled in the FIS 

[XI New analysis of bridgelculvert previously modeled in the FIS 

4. Hydraulic model used to analyze the structure fe.g., HEC-2 with special bridge routine, WSPRO, HY8/ 

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

Justification attached Yes No NIA 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 3 

FEMA Form 81-89F. AUG 93 BridgelCulvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 

1 
Attach plans of the structure(s) certified by a registered professional englneer. The plan detail and Information should include 
the following (check the boxes if the information has been provided): k 

[XI Dimensions (height, width, span, radius, length) 

Shape (culverts only) 

[XI Material 

Beveling or Rounding (culverts only) 

Wing Wall Angle 

[XI Low Chord Elevations - Upstream and Downstream 

[XI Top of Road Elevations - Upstream and Downstream 

[XI Structure Invert Elevations - Upstream and Downstream 

Stream Invert Elevations - Upstream and Downstream (See suwey Notes) I 
Skew Angle (See Work Map) 

Cross-Section Locations (See Work Map) 

Distances Between Cross Sections (See Work Map) I 
Erosion Protection 

If there is any indication from historical records that sediment transport (including scour and deposition1 can affect the 100- 
year (base flood) water-surface elevations; and/or based on the stream geomorphology, vegetative cover, development of the 
watershed and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to 
affect the base flood elevations, then provide the following information (Check the box if provided): 

Estimated sediment load I 
Method used to estimate sediment transport 

Method used to estimate scour and/or deposition 

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport I 

BridgelCulvert Form MT-2 Form 7 Page 2 of 2 



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRlDGElCULVERT FORM Expires July 31, 1 9 9 7  

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated t o  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: lnformation Collections Management, Federal 
Emergency Management Agency. 5 0 0  C Street. S.W., Washington, DC 20472; and t o  the Office o f  Manage- 
ment and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503. 
You ara not required to respond to thls collection of lnformation unless a valid OMB Control Number Is displayed In the upper right corner of 
thls form. 

Community Name: Maricopa County and Incorporated Areas 

Flooding Source: Salt River 

Project Namelldentifier: Salt\Gila Flood Insurance Study 

2. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): 

Cross Sections 215.81 - 215.82 

3. This revision reflects (check one of the following): 

New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeled in the FIS 

New analysis of bridgelculvert previously modeled in the FIS 

4. Hydraulic model used to analyze the structure fe.g., HEC-2 with special bridge routine, WSPRO, HY81 

HEC-RAS 

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

Justification attached Yes No N/A 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 

FEMA Form 81-89F. AUG 93 BridgelCulveri Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 
I I 

I Attach plans of the structure(s) certified by a registered profasslonal engineer. The plan detail end lnformatlon should include 
the following (check the boxes if the information has been provided): k 

I [XI Dimensions (height, width, span, radius, length) I 
Shape (culverts onlyl 

[XI Material 

Beveling or Rounding (culverts only) 

[XI Wing Wall Angle 

[XI Low Chord Elevations - Upstream and Downstream 

[XI Top of Road Elevations - Upstream and Downstream 

I [XI Structure Invert Elevations - Upstream and Downstream I 

I Stream Invert Elevations - Upstream and Downstream (See survey Notes) 

Skew Angle (See Work Map) 

I Cross-Section Locations (See Work Map) 

Distances Between Cross Sections (See Work Map) 

Eros~on Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 
I 

I If there is any indication from historical records that sediment transport (including scour and depositionl can affect the 100- 
year lbase flood) water-surface elevations; and/or based on the stream geomorphology, vegetative cover, development of the 
watershed and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to 
affect the base flood elevations, then provide the following information (Check the box if provided): I 

Estimated sediment load 

Method used to estimate sediment transport 

Method used to estimate scour and/or deposition 

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport 

BridgelCulvert Form MT-2 Form 7 Page 2 of 2 



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRlDDElCULVERT FORM Expires July 31, 1997 

PUBLIC BURDEN DISCLOSURE NOTICE 
1 

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 ma~ntaining 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 t o  the Office of Manage- 
ment and Budget, Paperwork Reduction Project (3067-01481, Washington, DC 20503. 
You are not requlred to respond to this collectlon of information unless a valid OMB Control Number is displayed in the upper right corner of 
this form. 

Community Name: Maricopa County and Incorporated Areas 

Flooding Source: Salt River 

Project Namelldentifier: Salt\Gila Flood Insurance Study 

I 1. Name of structure (roadway, railroad, etc.): Interstate 10 

I 2. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): 

Cross Sections 216.49 - 216.52 

I 3. This revision reflects (check one of the followingl: 

New bridgelculvert not modeled in the FIS 

~od i f ied  bridgelculvert previously modeled in the FIS 

New analysis of bridgelculvert previously modeled in the FIS 

4. Hydraulic model used to analyze the structure fe.g., HEC-2 with special bridge routine, WSPRO, HY8/ 

I HEC-RAS 

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

I Justification attached Yes No NIA 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 

FEMA Form 81-89F. AUG 93 BridgeICulverl Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 

I 
Attach plans of the structurels) certified by a registered professional engineer. The plan detail and information should Include 
the following (check the boxes if the information has been provldedl: k 

rn Dimensions (height, width, span, radius, length) 

Shape (culverts only) 

Material 

Beveling or Rounding (culverts only) 

[XI Wing Wall Angle 

[XI Low Chord Elevations - Upstream and Downstream 

rn Top of Road Elevations - Upstream and Downstream 

rn Structure Invert Elevations - Upstream and Downstream 

Stream Invert Elevations - Upstream and Downstream (See suwey Notes) 

Skew Angle (See Work Mapl 

Cross-Section Locations (See Work Map) 

Distances Between Cross Sections (See Work Mapl 

Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 
I 

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100. 
year (base flood) water-surface elevations: and/or based on the stream geomorphology, vegetative cover, development of the I 
watershed and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to 
affect the base flood elevations, then provide the following information (Check the box if provided): I 

Estimated sediment load 

Method used to estimate sediment transport 

Method used to estimate scour and/or deposition 

Method used to revise hydraulic or hydrologic analysis (modell to account for sediment transport 
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FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT FORM Expires July 31, 1997 

PUBLIC BURDEN DISCLOSURE NOTICE 

I 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 anv suaaestions for reducina this burden to: Information Collections Manaaement. Federal I . -- ~ - ~~. "~ ~~~ 

1 Emergency Management Agency, 500 C Street. S.W.. Washington, DC 20472; and t o  the Office of Manage- I . 
m e n t i n d  Budget: Paperwork Reduction Project (3067-0148). Washington. DC 20503. 
You are not requlrad to respond to this collection of lnfo~matlon unless a valld OMB Control Number is displayed in the upper right corner of 

Community Name: Maricopa County and Incorporated Areas 

Flooding Source: Salt River 

Project Namelldentifier: Salt\Gila Flood Insurance Study 

1. Name of structure (roadway, railroad, etc.1: State Route 153 

2. Location of bridgelculvert along flooding source lin terms of stream distance or cross-sectlon identifier): 

Cross Sections 218.96 - 218.97 

3. This revision reflects (check one of the following): 

New bridgelculvert not modeled in the FIS 

[7 Modified bridgelculvert previously modeled in the FIS 

[7 New analysis of bridgelculvert previously modeled in the FIS 

4. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8) 

HEC-RAS 

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

Justification attached Yes No NIA 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 

FEMA Form 81-89F. AUG 93 BridgeICulvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 
I 

I Anach plans of the structurels) certified by a registered professional engineer. The plan detail and information should include 
the following (check the boxes if the information has been provided): 

rn Dimensions (height, width, span, radius, length) 

C] Shape (culverts only) 

Material 

C] Beveling or Rounding (culverts only) 

rn Wing Wall Angle 

Low Chord Elevations - Upstream and Downstream 

rn Top of Road Elevations - Upstream and Downstream 

Structure Invert Elevations - Upstream and Downstream 

C] Stream Invert Elevations - Upstream and Downstream (See survey Notes) 

C] Skew Angle (See Work Map) 

C] Cross-Section Locations (Sea Work Map) 

Distances Between Cross Sections (See Work Map) 

C] Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 

I 

I If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100- 
year (base flood) water-surface elevations; andlor based on the stream geomorphology, vegetative cover, development of the 
watershed and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to 
affect the base flood elevations, then provide the following information (Check the box if provided): 

Estimated sediment load 

C] Method used to estimate sediment transport 

C] Method used to estimate scour andlor deposition 

C] Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport 

BridgeICulvert Form MT-2 Form 7 Page 2 of 2 
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2. DRAWING CHECKLIST 

I I 
Attach plans of the structure(s) certified by a registered professional engineer. The plan detall and information should include 
the following (check the boxes If the lnforrnatlon has been provided): 

[XI Dimensions (height, width, span, radius, length) 

Shape (culverts only) 

rn Material 

Beveling or Rounding (culverts only) 

rn Wing Wall Angle 

IXI Low Chord Elevations - Upstream and Downstream 

I [XI Top of Road Elevations - Upstream and Downstream 

IXI Structure Invert Elevations - Upstream and Downstream 

I Stream Invert Elevations - Upstream and Downstream (See sunrey Notes) I 

I Skew Angle (See Work Map) 

Cross-Section Locations (See Work Map) 

I Distances Between Cross Sections (See Work Map) I 

I If there is any indication from historical records that sediment transport [including scour and depositionl can affect the 100- 
year (base flood1 water-surface elevations: and/or based on the stream geomorphology, vegetative cover, development of the I 
watershed and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to 
affect the base flood elevations, then provide the following information (Check the box if provided): I - I 
I Estimated sediment load 

Method used to estimate sediment transport 

I Method used to estimate scour and/or deposition 

Method used to revise hydraulic or hydrologic analysis (modell to account for sediment transport 
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FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRlDGElCULVERT FORM Expires July 31, 1997 

PUBLIC BURDEN DISCLOSURE NOTICE 

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 Manage- 
ment and Budget, Paperwork Reduction Project 13067-0148). Washington, DC 20503. 
You are not required to respond to this collection of Information unless a valid OMB Control Number is displayed in the upper right corner of 
this form. 

Community Name: Maricopa County and Incorporated Areas 

Flooding Source: Salt River 

Project Namelldentifier: Salt\Gila Flood Insurance Study 

1. Name of structure (roadway, railroad, etc.1: Alma School Road 

2. Location of bridge/culvert along flooding source (in terms of stream distance or'cross-section identifier): 

Cross Sections 225.59 - 226.61 (North Split), 226.43 - 226.45 (South Splitl 

3. This revision reflects (check one of the following): 

New bridgelculvert not modeled in the FIS 

~bd i f i ed  bridgelculvert previously modeled in the FIS 

a New analysis of bridgelculvert previously modeled in the FIS 

4. Hydraulic model used to analyze the structure le.g., HEC-2 with special bridge routine, WSPRO, HY8) 

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding 
source could not analyze the structure(s1. (Attach justificationl 

Justification attached Yes No NIA 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS i 
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2. DRAWING CHECKLIST 
I i 

I Attach plans of the structureis) certified by a registered professional engineer. The plan detail and Information should Include 
the following (check the boxes if the information has been provided): h 

[XI Dimensions (height, width, span, radius, length) 

Shape lculverts only1 

[XI Material 

Beveling or Rounding (culverts only) 

[XI Wing Wall Angle 

Low Chord Elevations - Upstream and Downstream 

rn Top of Road Elevations - Upstream and Downstream 

[XI Structure Invert Elevations - Upstream and Downstream 

Stream Invert Elevations - Upstream and Downstream (See suwey Notes) 

Skew Angle (See Work Map) 

Cross-Section Locations (See Work Map) 

Distances Between Cross Sections (See Work Map) 

Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 
I 

I If there is any indication from historical records that sediment transport (including scour and deposition1 can affect the 100- 
year (base flood) water-surface elevations; and/or based on the stream geomorphology, vegetative cover, development of the 
watershed and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to 
affect the base flood elevations, then provide the following information (Check the box if provided): I 

Estimated sediment load 

Method used to estimate sediment transport 

Method used to estimate scour andlor deposition 

I Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport I 
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FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRlDGElCULVERT FORM Expires July 31, 1997 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated t o  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 t o  the Office of Manage- 
ment and Budget, Paperwork Reduction Project 13067-01 48). Washington, DC 20503. 
You are not required to respond to this collection of lnformetlon unless a valid OM6 Control Number is displayed In the upper right corner of 
this form. 

Community Name: Maricopa County and Incorporated Areas 

Flooding Source: Salt River 

Project Namelldentifier: Salt\Gila Flood Insurance Study 

1. Name of structure (roadway, railroad, etc.): County Club Road 

2. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): 

Cross Sections 227.71 - 227.73 

3. This revision reflects (check one of the following): 

New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeled in the FIS 

New analysis of bridgelculvert previously modeled in the FIS 

4. Hydraulic model used to analyze the structure fe.g., HEC-2 with special bridge routine, WSPRO, HY81 

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) 

Justification attached Yes No NIA 

1 PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS i 
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Attach plans of the structure(s) certified by a registered professional engineer. The plan detall and information should include 
the followlng (check the boxes i f  the information has been provided): 

Dimensions (height, width, span, radius, length) 

Shape (culverts only) 

[XI Material 

Beveling or Rounding (culverts only) 

[XI Wing Wall Angle 

[XI Low Chord Elevations - Upstream and Downstream 

[XI Top of Road Elevations - Upstream and Downstream 

[XI Structure invert Elevations - Upstream and Downstream 

Stream Invert Elevations - Upstream and Downstream (See survey Notes) 

Skew Angle (See Work Map) 

Cross-Section Locations (See Work Map) 

Distances Between Cross Sections (See Work Map1 

Erosion Protection 

I 
3. SEDIMENT TRANSPORT CONSIDERATIONS 

I 
If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100- 
year (base flood) water-surface elevations; and/or based on the stream geomorphology, vegetative cover, development of the 
watershed and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to  
affect the base flood elevations, then provide the following information (Check the box If provided): 

Estimated sediment load 

Method used to  estimate sediment transport 

Method used to estimate scour and/or deposition 

Method used to  revise hydraulic or hydrologic analysis (model) t o  account for sediment transport 
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I 

Public reporting burden for this form is estimated t o  average 2 hours per response. The burden estimate 
includes the t ime for reviewing instructions, searching existing data sources, gathering and maintaining the 
needed data, and completing and reviewing the form. Send comments regarding the accuracy o f  t he  burden 
estimate and any suggestions for reducing this burden to: Information Collections Management, Federal 
Emeroencv Manaaement Aaencv. 5 0 0  C Street. S.W.. Washinaton. DC 20472; and t o  the Office of Manage- I - - -  ~, 
ment and 8udget:~aperwoYk ~ i d u c t i o n  Project (3067-0148). Washington, DC 20503. 

- 

You are not required to respond to this collection of information unless a valid OM6 Control Number Is displayed In the upper rlght corner of 

Community Name: Maricopa County and Incorporated Areas 

Flooding Source: Salt River 

Project Namelldentifier: Salt\Gila Flood Insurance Study 

Name of structure (roadway, railroad, etc.): Gilbert Road 

Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier]: 

Cross Sections 231.60 - 231.61 

This revision reflects (check one of the followingl: 

New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeled in the FIS 

(XI New analysis of bridgelculvert previously modeled in the FIS 

Hydraulic model used to analyze the structure kg., HEC-2 wiih special bridge routine, WSPRO, HY8) 

HEC-RAS 

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding 
source could not analyze the structurelsl. (Attach justification1 

Justification attached Yes No NIA 

1 PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 3 
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2. DRAWING CHECKLIST 

Attach plans of the structure(s1 certified by e registered professional engineer. The plan detail end information should Include 
the following lcheck the boxes if the information has been provided): 

[XI Dimensions (height, width, span, radius, length) 

Shape (culverts only) 

[XI Material 

Beveling or Rounding (culverts only) 

[XI Wing Wall Angle 

Low Chord Elevations - Upstream and Downstream 

[XI Top of Road Elevations - Upstream and Downstream 

[XI Structure Invert Elevations - Upstream and Downstream 

Stream Invert Elevations - Upstream and Downstream (See suwey Notes) 

Skew Angle (See Work Map) 

Cross-Section Locations (See Work Mepl 

Distances Between Cross Sections (See Work Mapl 

Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS a 
If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100- 
year (base flood1 water-surface elevations; and/or based on the stream geomorphology, vegetative cover, development of the 
watershed and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to 
affect the base flood elevations, then provide the following information (Check the box If provided): 

Estimated sediment load 

Method used to estimate sediment transport 

Method used to estimate scour and/or deposition 

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport 
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Bridge Inventory 

223.08 - 223.09 

224.12 - 224.14 (SE&SW 
Loop 101 Interchange - Ramps), 224.16 - 224.19 

(Loop IOI), 224.20 - X 
Pima Road 

224.22 (WN&EN Ramps) 

226.59 - 226.61 (N Split) 
'Ima Road 226.43 - 226.45 (S Split) 

X 

Counrty Club Road 227.71 - 227.73 X 
Gilbert Road 231.60 - 231.61 X 



I. Technical Documentation Notebook 

2.3 Hydrology 
The discharges listed in the Gila River Basin, Arizona, Section 7 Study for Modzped 
Roosevelt Dam, Arizona, Hydrologic Evaluation of Water Control Plans, Salt River 
Project to Gila River at Gillespie Dam (1996), prepared by the USACE, Los Angeles 
District, were used in the HEC-RAS model. The discharges are listed in rable 2. 
Discharge Frequency Values, Salt and Gila River, Recommended Plan (P60P2) 
Versus W/O Project, give the values of the discharges along the Salt and Gila Rivers 
through the study area. 

The USACE routed the outflow hydrograph fiom modified Theodore Roosevelt 
downstream to Gillespie Dam, taking into account intervening flows fiom the Verde 
River. There were maximum of flow limitations on the Verde River at the 
confluence of the Salt. The discharges listed in Table 2 represent the peak flows of 
the attenuated hydrograph at a given point. For example, a value of 172,000 cfs is 
listed for Gilbert Road and a value of 169,000 cfs is listed for the Tempe Bridge. 
This means that the peak discharge of the hydrograph is attenuated to 172,000 cfs at 
Gilbert Road and attenuates an additional 3,000 cfi to 169,000 cfs at Tempe Bridge. 

The discharges in the table were applied just downstream of its location, if the 
location was a structure, to allow for a slightly more conservative estimate of the 
backwater at a given bridge. 

Please note that the values for the locations "Above Confluence with the Gila River" 
and "At Gillespie Dam" were not used. The discharge of 164,000 cfk at 67th Avenue 
was used along the Salt River between the confluence with the Gila River and 67th 
Ave. Once the Gila River is reached, the value at "Below Confluence with the Gila 
River" was used. The value for the location "Below Confluence with Hassayampa 
River" was used @om the confluence of the Gila and Hassayampa Rivers to the 
downstream limit of study. Therefore, the value of the discharge given for the 
location "At Gillespie Dam" was not used. 

SaltIGila Flood Delineation Study - 9 - May 1999 
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Table 2. Comparison of Effective and Revised Discharges 

100-year Discharge (cfs) 
With Dam I Without Dam I % Change 

I-- -~~ ~ ( Cross Section I Modifications I Modifications ( from 1 
(Revised) I (Effective Q) I Effective 

I I I 
At Granite Reef Dam 
At Gilbert Road 
At Tempe Bridge 
At Central Avenue 

At 67th Ave 
Below Confluence with 
Gila River 

SaltIGila Flood Delineation Study - 1 0 -  May 1999 

237.59 

213.55 

221.24 

213.24 

205.4 

19982 

Waterman Wash 
Below Confluence with 
Hassayampa River 

245,000 1 -14.29% 

175,000 

172,000 

169,000 

166,000 

164,000 

227,000 

210,000 Below Confluence with 

174.81 

186.1 

245,000 

230,000 

215,000 

200,000 

190,000 

250,000 

203,000 

-28.57% 

-25.22% 

-21.40% 

-17.00% 

-13.68% 

, -9.20% 

240,000 -15.42% 



I ---_. 

Figure 2.3. Cross Section Used to Determine the Flow ~ i s tr ibut ion  in the Gila River 

o: \oroi\fcd\cadd\aila xs.dsn Mar. 30. 1998 16: 32: 19 Michael Baker Jr.. Inc. 
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2.4 Hydraulics 

2.4.1 Model or Method Used: 

HECLRAS Version 2.1 was the primary model used for this study. Baker bought the 
model eom WEST Consultants (Carlsbad, California). 

2.4.2 Flow Regime: 

The flow regime throughout the entire study was subcritical 

2.4.3 Frequencies for which profiles were calculated: 

Baker only computed the 100-year water profile as required by the Scope of Work 
(Phase 11, FCD92-01). 

2.4.4 Method of Floodway Calculation: 

Method 4, equal conveyance, was used to do the initial floodway calculation. 
Method 1 was then used to set the final encroachment limits by smoothing out the 
results &om the method 4 analysis. 

2.4.5 Unique conditions andproblems: 

All special problems are listed in section 5.8. 

2.5 Additional Study Information 
Not Applicable 
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SECTION 3.0 SURVEY AND MAPPING INFORMATION 

3.1 Field Survey Information 
Field survey was conducted by three subconsultants. Field survey was done at 3 
time periods The initial survey (1991-92) was done to provide horizontal and 
vertical control for the entire study from Granite Reef Diversion Dam to Gillespie / 

Dam. The second survey (April-93) was performed to provide check section F-' new aerial remapping done resulting from the January 1993 flooding T& third 
survey (Feb-97) was performed to provide check sections for new aerial mapping 
done to reflect man made changes in bridge and channelization construction 

The original field survey was done by Greiner Inc (Job No. E010200) and Jaykim 
Engineers, Inc. (Job No. 4814.03). Greiner did all the GPS work. Greiner and 
Jaykim did all the check sections, level loops, and bridge sections. The third survey 
was done by Project Engineering Consultants, LTD. 

The data which was collected and processed includes: 

1) Horizontal control for 4 4 .  contour interval mapping and adjusted state plan 
coordinates. (NAD 1983 coordinate system) 

2) Vertical control for 4-ft contour interval mapping (NGVD 29). A conversion 
factor was provided for NGVD 29 to NAVD 88. 

3) Bridge structures were surveyed and map check sections were done. 

All survey data was included in separate notebooks delivered to the FCDMC in 
1992. The survey data was organized as follows: 

GPS - Survey - 4 Volumes 

Summary of h v e l  and Check Sections (2 Volumes) 

Volume I 
Section 1 

Executive Summary 
GPS summary 

SalVGila Flood Delineation Study - 1 3 -  May 1999 
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Section 2 . Aerial Control-Horizontal Nertical 
Section 3 . Elevation Reference Marks 
Section 4 . Field Notes Greiner 

Volume 11 . Jakim Field Notes . Project Engineering Consultants, LTD 

3.2 Mapping 
The aerial mapping was performed by three companies. The initial mapping for the 
entire study was done by Michael Baker Jr. Inc. (Project No. 19538-000-0000). 
Mapping was performed in three separate time kames as discussed under section 3.2 
Survey. The mapping was used for hydraulic analyses only. 

1) Horizontal control for 4-ft. contour interval mapping and adjusted state plan 
coordinates. (NAD 1983 coordinate system) 

2) Vertical control for 4-ft contour interval mapping (NGVD 29). A conversion 
factor was provided for NGVD 29 TO NAVD 88. 

3) Data was collected using breaklines and mass points. The mapping was 
performed to a lV=400', 4-ft. contour interval mapping scale. All mass points 
were used to create digital terain models. 

The original mapping was flown in 22 flight lines. The flight lines were oriented in a east- 
west direction and were flown during mid-morning. The number of stereo models per flight 
line varied, some up to 30 models. The flight lines were flown at a 1"=1250', lV=1250', 
lW=1320' for the 1992,1993, and 1997 aerial mapping respectively. 
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Richard Pichora 
POPHX1.RDAVIES 

Date: 4/1/98 9:52am 
Subject: Maricopa Information as requested 

I am providing the,following information in response to your request from 
yesterday. This information is the best approximation I can give from the 
records I have: 

Date of Photography: December 14, 1991 
Scale of Photography: 1"=12001 
Coordinate System: 
Horizontal Datum: NAD83 
Vertical Datum: NGVD29 
Arizona State Plane Central Zone 202 
units of measure: International Feet 

Control Points provided by: 
Greiner, Inc . 
Mr. Robert J. Pecha 
7310 North 16th Street 
Suite 160 
Phoenix, AZ 85020-2402 
602-275-5400 

Date of control Points: January 15, 1992 

Total Number of Stereo Models: 202 
Number of Stereo Models mapped by Baker: 164 
Number of Stereo Models mapped by Mclain Harbers: 18 
Number of Stereo Models mapped by GDI: 20 

Area mapped by 
Michael Baker Jr., Inc. 
4301 Dutch Ridge Road 
Beaver, PA 15009 
flight 1 : photos 4/5 to 5/6 
flight 2 : photos 2/3 to 6/7 
flight 3 : photos 2/3 to 7/8 
flight 4 : photos 2/3 to 10/11 
flight 5 : photos 3/4 to 17/18 
flight 6 : photos 3/4 to 24/25 
flight 7 : photos 2/3 to 16/17 
flight 8 : photos 8/9 to 15/16 
flight 9 : photos 2/3 to 6/7 
flight 10 : photos 4/5 to 8/9 
flight 11 : photos 3/4 to 24/25 
flight 12 : photos 2/3 to 17/18, 20/21 to 28/29 
flight 13 : photos 4/5 to 9/10 
flight 20 : photos 7/8 to 12/13 additions to photo 3/4 
flight 21 : photos 3/4 to 10/11 
flight 22 : photos 2/3 to 4/5 



Area mapped by 
McLain Harbers Company, Inc. 
Mr. Lee Harbers 
720 West Prince Road 
Tuscon, AZ 85705 
602-887-7272 
flight 13 : photos 10/11 to 19/20 
flight 14 : photos 4/5 to 11/12 

Area mapped by 
Geographic Data, Inc. 
Mr. Arturo E. Guerrero 
P.O. Box 8127 
Gaithersburg, MD 20898-8127 
301-921-9700 
flight 18 : photos 3/4 to 6/7 
flight 19 : photos 2/3 to 10/11 
flight 20 : photos 2/3 to 6/7 
flight 21 : photos 1/2 to 2/3 

Photogrammetric mapping began on February 17, 1992 and was completed on 
November 24, 1992. 

If you should require any further information or clarification, please feel 
free to contact me. 

Richard F. Pichora 
a 

System Analyst 
Michael Baker Jr., Inc. 
4301 Dutch Ridge Road 
Beaver, PA 15009 

CC: JLESKO, RMCDONALD, SWILEY, KWINNE 



From: Richard Pichora 
POPHX1.RDAVIES 

Date: 4/3/98 9:36am 
Subject: Maricopa 1997 Mapping 

Bob: 

AS requested, I awproviding the following for the 1997 update mapping: 

Date of Photography: February 10, 1997 
Scale of Photography: 1"=13201 

Total Number of Stereo Models: 7 
flight 2 : photos 4/5 
flight 3 : photos 10/11 and 11/12 
flight 4 : photos 3/4, 4/5 and 5/6 
flight 5 : photos 4/5 

Map Sheets Updated (Map Sheets as formatted by the Phoenix Office):: 
MAP13B 
MAP14 
MAP14A 
MAP18 
MAP19A 
MAP19B 

DTM Design Files Updated (1992 mapping boundary areas): 
GDI1I .DGN 

Photogrammetric mapping was performed during March 1997 

Mapping for Kimley Horn: 

Date of Photography: February 14, 1997 - . -  
Scale of Photography: 11'=660' 

Total Number of Stereo Models: 6 



flight 1 : 3/4. 4/5, 5/6, 6/7, 7/8 and 8/9 

photogrammetric mapping performed during February 1997 

DTM Design Files Updated: 
GDIlI .DGN 
GDI2I .DGN 

A 3D design file oi the area of interest was delivered to Kimley Horn. Their 
area of interest was extracted from GDI1I.DGN and GDI2I.DGN. 

~f you should require any further information, please feel free to contact me 

Richard F. Pichora 
System Analyst 
Michael Baker Jr., Inc. 
4301 Dutch Ridge Road 
Beaver, PA 15009 

CC: JLESKO, RMCDONALD, SWILEY, KWINNE 
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1. Technical Documentation Notebook 

SECTION 4.0 HYDROLGY 
Refer to Gila River Basin, Arizona, Section 7 Study for Modified Roosevelt Dam, 
Arizona, Hydrologic Evaluation of Water Control Plans, Salt River Project to Gila 
River at Gillespie Dam, U.S. Army Corps of Engineers, Los Angeles District, March 
1996, for the hydrologic data. 
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SECTION 5.0 HYDRAULICS 

5.1 Method Description 
The restudied portion of the Gila River flows through a rural, sparsely populated area 
of Maricopa County. At low flows, the river acts as a braided channel. At the 100- 
year flow level, the river is essentially undivided with the occurrence of several 
small insignificant islands. The Gila River is a sand bed channel with larger cobbles. 
Portions of the channel and overbanks have Salt Cedar growing and much of the 
overbank areas are cropland (typically cotton). Just downstream of the confluence 
with the Salt River, there is a residential area in the northern over bank. The Salt 
River is also a sand bed channel but contains a larger proportion of larger cobbles 
than the Gila River. The Salt River flows through mostly developed areas with the 
exception of the upstream end of the study. The Salt River is channelized kom 1 9 ~  
Avenue to just upstream of the Loop 101 (Pima) Interchange. 

The study was broken up into 5 reaches (See Figure 5.1.1). Due to a change in 
Baker's scope of work, the majority of reach 1 was removed fiom the study. The 
upstream portion of Reach 1 has been incorporated into Reach 2 and is herein 
referred to as Reach 2. The BFEs were calculated by step backwater calculations 
using HEC-RAS version 2.1. The names of the KEC-RAS files used in this study 
are listed below: 

~~~~h 1 and 2 - Cross Section 178.61 -199.82. This reach covers the Gila River 
and the confluence of the Salt and Gila rivers. The Salt River 
begins at cross section 199.94. 

HEC-RAS Models: Reach2.prj (Without 1eveesIMethod 1 floodway) 

R2wlevee.pprj (With levees) 

~~~~h 3 -Cross Section 199.82 - 214.14 -Salt River. 

HEC-RAS Models: Reach3.prj (Without 1eveesIMethod 1 floodway) 

R3wlevee.prj (With levees) 

~~~~h 4 - Cross section 214.14 - 225.30 - Salt River 

HEC-RAS Model: Reach4.prj 

~~~~h 5 -Cross section 225.30 - 237.65 -Salt River 

HEC-RAS Model: Reach5.prj 
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5.1.1 Starting Water Suface Elevation: 

The starting water surface elevation was calculated using the slope area method 
Baker has an HEC-2 model of the Gila River that extends 12 miles downstream from 
the beginning of the submitted HEC-RAS model. The friction slope calculated in 
Baker's HEC-2 model at the first cross section used in the HEC-RAS model was 
used as the friction slope in the normal depth calculation. This elevation is about 
814.98 ft. The effective Base Flood Elevation (BFE) at this location (12.28 miles 
above Gillespie Dam), is approximately 817.15 ft. This is a difference of 2.17 ft 
above the starting water surface elevation of 814.98 ft. The effective BFE is based 
on a discharge of 245,000 cfs and the new analysis is based on a discharge of 
210,000 cfs. It didnot seem reasonable to use the effective BPE as the starting water 
surface elevation. The water surface elevation calculated using the normal depth 
procedure described above was used as the starting water surface elevation. The 
effective BFE will be treated like a backwater elevation for the purposes of tying into 
the effective profile and floodplain boundary. In other words, any elevations 
calculated in the HEC-RAS model that are below the effective BFE at the 
downstream limit of the new study, will be raised to that elevation for the purposes 
of creating aprofile and a delineation only. 

5.2 Work Study Maps 

The work maps for this study are full size (24" x 36") sheets at a scale of ln=400' 
and a contour interval of 4 fi All data shown on the work maps are identified on the 
map legend. 1l"x 17" copies of the workmaps are included in Appendix E. The 
maps show both a 20,000 line and a hydraulic base line. All channel flow distances 
were measured along the hydraulic base line. All cross sections were stationed from 
the 20,000 line such that the intersection of the cross section and the 20,000 line was 
station 20,000 for the cross section. The hydraulic baseline could have been used as 
the 20,000 line but refinements to the flow path would have required continual re- 
stationing of the cross sections. 

The floodplain delineation was computer generated using the water surface 
elevations calculated by HEC-RAS and the Digital Terrain Model (DTM). There 
were several locations where small islands were delineated in the floodplain. These 
islands are considered highly erodeable and were included in the floodplain. UFEs 
are shown across these areas. 

Floodplain and floodway elevations have been shown on each of the cross-sections 
on the work map. The floodplain elevation reflects the natural conditions floodplain 
or the without levee conditions in areas where roads are acting as levees. 



5.3.1 Roughness Coefficients 

Manning's 'n' values were determined using the procedures described in "Estimated 
Manning's Roughness Coefficients for Stream Channel and Flood Plains in 
Maricopa County, Arizona". A complete listing of the assumptions and calculations 
used to determine the 'n'-values are presented in Baker's 'n'-value report (separate 
notebook, not included in these volumes 1 through 5). 

The 'n'-values were applied to the cross section geometry using the horizontal 
variation in 'n'-value format for much of the study. Where 'n'-values were fairly 
uniform, like in a channelized area, 'n'-values were specified using the channel and 
left and right overbank format. Roughness coefficients for the study ranged from 
0.025 to 0.15. 
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Figure 5.1.1. Reach Locations 
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5.3.2 Expansion and Contraction Coeficients 
An expansion coefficient of 0.1 and a contraction coefficient of 0.3 were used 
throughout the study reach. At bridges, both the expansion and contraction 
coefficients were computed as described in section 5.5.2. 

5.4 Cross Section Description 

The cross-section data were taken from a DTM prepared from aerial photography. 
The flight dates for the data used for the different cross-section locations are shown 
in Table 3. 

Table 3. Flight Dates for the Topographic Information 

Cross sections were cut using In-Xpress Microstation. All sections were stationed 
from left to right looking downstream. A station 20,000 line is shown on the 
accompanying work maps. The intersection of this line and the cross section is the 
location of station 20,000. The cross sections were located about 500 feet apart. The 
cross-section alignments were oriented to be perpendicular to expected stream lines 
in the 100-year event. 

Cross Section Range 

211.51 -212.37 (C.O.P. Landfill) 

216.53 - 227.79 
166.42-194.4, 196.88-199.82, 201.9- 
204.15 
All Remaining Cross Sections 

All cross section geometry for bridges is from field surveys. 

Flight Dates: 

10/3/96, 10/16/96 

2/4/97,2/7/97 
2/2/93,2/7/93 

12/14/91, 1/1/92, 1/23/92 

5.5 Modeling Considerations 

5.5.1 Hydraulic Jump and Drop Analyses 

No hydraulic jumps or drops occurred over the study reach. 

5.5.2 Bridges and Culverts 

Due to the width size of the Salt and Gila Rivers, no culvert crossing exist within the 
study area. All road crossings were either dip crossings or bridges. A culvert 
crossing previously existed on Airport Road about 0.5 mi. downstream of the Tuthill 
Road Bridge on the Gila River. This crossing, however, was destroyed during the 
January 1993 flood. There are currently no plans to rebuild this crossing. The 
bridges were modeled using the bridge routines in HEC-RAS. Typically, water- 
surface elevations for energy, momentum and Yarnells equations were computed and 
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the highest energy upstream of the bridge was used. In some instances, momentum 
and Yarnell's equation were discounted based on engineering judgement. A table 
listing all the bridges modeled for this study and their location by cross section is 
included with the FEMA forms. 

Modeling Flow Transitions Through Bridges 

Flow transitions through bridges were modeled by selecting expansion and 
contraction coefficients to estimate expansion and contraction losses and by setting 
the effective flow limits based on the allowable expansion and contraction ratios. 
The methodologies outlined in Appendix B of the Hydraulic Reference Manual for 
HEC-RAS were followed when modeling flow transitions through bridges. The 
general procedures followed by Baker in determining expansion and contraction 
ratios and expansion and contraction coefficients are presented below. A detailed 
explanation of the theory can be found in the HEC-RAS manual. 

In the HEC-RAS manual, the expansion and contraction limits are set using 4 cross 
sections. Cross section 1 is located just downstream from the expansion zone where 
the flow is l l l y  expanded. Cross sections 2 and 3 are located just downstream and 
upstream of the bridge respectively and are used to define the effective flow limits 
through the bridge. Cross section 4 is located at the upstream end of the flow 
transition just before the flow begins to contract. The placement of cross sections 1 
and 4 are typically based on the expansion and contraction lengths. If the expansion 
and contraction lengths are long, intermediate cross sections may be required. 

For the SaltJGila model, cross sections are located every 500 feet. In some cases, the 
expansion and contraction lengths are long and several cross sections were used to 
model the expansion and contraction of the flow through a bridge. Baker used the 
calculated expansion and contraction ratios to locate the cross section closest to the 
downstream limit of expansion and the upstream limit of the contraction. These 
cross sections were selected as cross sections 1 and 4, respectively. 

In many cases, the expansion andor contraction limits may not be symmetrical. For 
example, at a given cross section downstream of a bridge, the flow may be fully 
expanded on the right-hand side of the floodplain, but the flow on the left-hand side 
of the floodplain may not be fully expanded for another few cross sections. In this 
situation, the cross section where the flow is fully expanded on the left-hand side of 
the floodplain was treated as cross section 1. This is because the flow is still 
expanding until both sides of the floodplain are fully expanded. Similarly, if both 
sides of the floodplain do not begin to contract at the same location, the most 
upstream location where the first side begins to contract was used to locate cross 
section 4. 
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The following step-by-step procedures were followed by Baker to develop the 
expansion and contraction ratios and coefficients: 

Expansion and Contraction Ratios: 
Expansion and contraction ratios need to be calculated when the floodplain is wider 
than a given bridge opening. In this situation, the effective flow limits deviate li-om 
the floodplain limits and contract into and expand out of the bridge opening. To 
determine whether or not the expansion and contraction ratios need to be calculated, 
the floodplain was plotted. Information regarding the floodplain widths in the 
vicinity of the bridges can be obtained fiom the cross-section data but will not 
provide as complete a picture as a floodplain delineation. Therefore, as a first step, 
the existing floodplain delineation and effective flow limits were plotted as 
calculated with the new discharges. If the calculated water surface elevations did not 
change significantly since the last submittal of the SaltIGila flood plain delineation, 
the existing floodplain would be used as a starting point. 

Expansion Ratios: 

The expansion ratio (ER) was computed before the contraction ratio (CR). The CR 
is computed based on the hydraulics of the expansion zone as well as the contraction 
zone. The ER is computed based on the hydraulics of the expansion zone only. The 
CR cannot be set until the length of the expansion zone is determined and cross 
section 1 is located. 

1. Based on the values listed in ~ ~ b l ~  ~ - 2 .  Ranges of Expansion Ratios on page B- 
7 of the Hydraulic Reference Manual for HEC-RAS, a starting ER was selected. 
The effective flow limits were set downstream of the bridge where the flow was 
fully expanded. 

2. The HEC-RAS model was then run using these new effective flow limits 

3. Equation 1 (shown below) was used to determine the new value of the expansion 
ratio based on the results fiom step 2. Using the value of ER chosen in step 1, 
the cross section where the flow is fully expanded was located. A value of Fc, 
was selected fiom the output and a new ER was calculated using (1). Using the 
new ER, the cross section where the flow is fully expanded, was relocated. A 
new value of ER was then computed based on the hydraulics of the new section 
1. This process was repeated until we converged to an ER and a location for the 
fully expanded flow. 
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The value F, is the value of the Froude number in the channel immediately 
downstream from the bridge (cross section 2). The value of Fo, is the value of 
the Froude number in the channel at the cross section where the flow is fully 
expanded (cross section 1). 

4. The Coefficient of Expansion was calculated using the equation below: 

Dub and Do are the hydraulic depths in the overbank and channel, respectively, at 
the cross section at the downstream end of the expansion zone (cross section 1). 
Do, for cross section 1 was calculated using a discharge averaged value fiom 
both overbanks. To remain conservative, the coefficient of expansion was not 
allowed to be less than 0.30. 

5. Using the new value of ER calculated in step 3, the effective flow limits were set, 
adjust the coefficient of contraction was adjusted, and the HEC-RAS model was 
rerun. If there were significant changes in the water-surface elevations, the 
floodplain boundary was redelineated to accurately locate the limits of the 
expansion. 

6. Steps 3 -5 were repeated until ER converged. 

7. The HEC-RAS manual recommends that the modeler use the value of the 
coefficient of expansion given by the equation 2 above and perform a sensitivity 
analysis using values of the coefficient that are 0.2 higher and lower. If the 
difference in results is substantial, the higher more conservative value should be 
used. 

8. The ER was checked against the values listed in Table ~3.2 Ranges of Expansion 
Ratios on page B-7 of the Hydraulic Reference Manual for HEC-RAS. The 
expansion ratio should not exceed the limits listed in this table. If ER was above 
or below the limits in the table, it was set to be at the upper or lower limits 
respectively of the range listed in the table. 

Contraction Ratios: 
1. A starting CR was selected based on the values listed in ~ ~ b l ~  ~ - 3  Ranges of 

Contraction Ratios on page B-10 of the Hydraulic Reference Manual for HEC- 
RAS. Using the average value given in the range, the effective flow limits were 
set upstream of the bridge to the upstream limit of the contraction zone. 

2. The contraction coefficient was set based on the values listed in ~ ~ b l ~  B.4 
Contraction Coefficient Values given on page B-12 of the Hydraulic Reference 
Manual for HEC-RAS 

3. Using these new effective flow limits and contraction coefficient, the HEC-RAS 
model was rerun. 
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A new value for the CR was set using the equation below. The value F, is the 
value of the Froude number in the channel immediately downstream f7om the 
bridge (cross section 2). The value of Fo, is the value of the Froude number in 
the channel at the cross section located at the downstream end of the expansion 
zone (cross section 1). Q,  is the value of the total discharge in both overbanks 
just upstream of the contraction zone (cross section 4). The variables nOb and nc 
are the Manning's 'n'-value in the overbanks and channel respectively just 
upstream of the contraction zone (cross section 4). n was calculated using a 

o! discharge averaged value &om both overbanks. The beginning of the contraction 
zone was located based on the value of CR calculated in step 1. The values for 
the variables required to calculate the CR were then set based on the output and 
CR was recalculated. Using the new CR, the cross section at the upstream end of 
the contraction zone was relocated and CR was recomputed if appropriate. This 
process was repeated until a CR and a location for the beginning of the 
contraction was finalized. 

4. Using the new value of CR, the effective flow limits in the contraction zone were 
reset and the HEC-RAS model was run. If there were significant changes in the 
water-surface elevations, the floodplain boundary was redelineated to accurately 
relocate the upstream limits of the contraction zone. 

5. Repeat steps 4 and 5 until the expansion ratio has converged. 

6. Under no circumstances shall the contraction ratio exceed 2.5: 1 or be less than 
0.3: 1. If the calculated value exceeded these limits, it was adjusted upward or 
downward to be at the limits of the range. 

Other Considerations: 

Two other situations exist that needed to be addressed. For channelized sections of 
the Salt River where the flow is contained in the channel and does not contract or 
expand through a bridge, expansion and contraction ratios do not need to be 
considered. The expansion and contraction coefficients were therefore set to 0.3 and 
0.1, respectively. 

For regions where the floodplain itself gradually contracts and expands through a 
bridge and the effective flow limits do noESZ3Ffiom the floodplain limits, ER and 
CR did not need to be calculated. In these cases, a check of the expansion and 
contraction coefficients was as discussed above. 
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5.5.3 Levees and Dikes 

Canals and Roads 
There are several areas in this delineation study where canal and roadway 
embankments protect low lying overbank areas corn being flooded. Since these 
embankments are man-made structures, they were treated like levees and failed. 

5.5.4 Islands and Flow Splits 

Split Flow at Alma School Road Crossing 

A significant flow split occurs just upstream of the Alma School Road crossing of 
the Salt River. Flow splits out of the main flow path about 0.5 mi. upstream of Alma 
School road and follows a southerly flow path which rejoins the main flow path 
about 0.5 mi. downstream of Alma School Road (see work map, sheet 39 of 46). 
The HEC-RAS stream junction option was used to perfom the modeling for this 
area. The energy-based method was used to calculate the water-surface elevation 
across the junction by performing standard step calculations with the one 
dimensional energy equation. The flows in the split were considered balanced when 
the difference between the energy grade elevations at the two upstream cross 
sections of the two split reaches (North Split and South Split) was less than 0.1 R. 

Overbanh at Tuthill Road Bridge. 

There is a large area of ponding in the northern overbank of the Gila River at Tuthill 
Road bridge. This ponding area is caused by flow breaking out of the Gila River 
over the top of the irrigation canals. The volume of water that is stored in the 
overbanks is not significant enough to warrant reducing the discharge in the Gila 
River. Since the peak discharge is controlled by releases fiom Roosevelt Dam and 
Granite Reef Dam, its duration will be long enough to fill the ponded area several 
times. Some of this ponding may continue downstream in the overbanks along a 
separate flow path. The local topography is very flat and is always changing due to 
the farming activity in the area. Therefore, it is not possible to accurately analyze the 
possibilities of a break out. If some water did break out of the ponded area, it would 
be in the form of sheet flow with a depth of less than one foot. The surrounding area 
is currently designated, as zone X shaded which would account for this possible 
small break out. 

5.5.5 Ineffective Flow Areas 

For areas of the floodplain (other than at bridges), the effective flow limits generally 
follow the floodplain boundary. For areas where there were abrupt changes in the 
floodplain width, the effective low limits were transitioned using contraction ratios 
of 1: 1 and expansion ratios of 4: 1 to 1: 1 based on engineering judgement. The 
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average contraction and expansion ratio calculated for the bridges along this reach 
was approximately 1 : 1. 

There are numerous sand and gravel operations along the study reach. Areas of 
vertical ineffective flow in the mining pits were coded out of the GR data by 
flatlining the elevation data in these portions of the cross sections. 

5.5.6 Supercritical Flow 

There are no areas of supercritical flow in the study reach. 

5.6 Floodway Modeling 
Floodways were modeled using the Encroachment Option in HEC-RAS. A 
preliminary floodway was first developed using the Equal Conveyance Reduction 
Method (Method 4) Option. An initial target increase in water-surface elevation of 
1.0 ft  was used in the model. The left and right channel offsets were set to 0 ft to 
allow encroachment up to the channel bank stations but not within the channel. The 
results of this model were then plotted and the output was reviewed. The Method 4 
model was then revised in an attempt to produce a hydraulically smooth floodway in 
areas where the initial run had produced a jagged floodway. This was accomplished 
by changing the target increase in the water-surface elevation. In some areas, the 
Method 4 floodway was fully encroached to one of the two channel bank stations for 
several consecutive sections using the initial 1.0 ft target increase in the water 
surface elevation. In these areas, no attempt was made to smooth the floodway on 
the opposite side of the river using the Method 4 Option. 

Overall, the Method 4 Option produced a fairly reasonable floodway in terms of 
acceptable surcharges and hydraulic smoothness. Therefore, the results of the 
Method 4 analyses were imported directly into a Method 1 Option using the Import 
to Method I command in HEC-RAS. 

Modifications were made to the initial import model to reduce surcharges in excess 
of 1 .OO ft  and to remove irregularities in the floodway boundaries when transitioning 
between cross sections. Attempts were also made to optimize the floodway to a 1 .OO 
ft surcharge elevation 

The Method 4 Option in the HEC-RAS, version 2.1, appeared to have performed 
well in optimizing the floodway. 

Special problems encountered in developing the floodways are discussed in Section 
5.8 of this report. 
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5.7 Problems Encountered during the Study 

HEC-RAS Computation for Floodway Surcharge Values 
It was noted during this study that the HEC-RAS computational output variable Prof 
~ e l t a  WS is sometimes inconsistent with the difference between the KS.  Elev 
computed for the floodplain/floodway profiles. This is believed to be the result of 
rounding and was observed to be only a +/- 0.01 ft difference. For this study, the 
Prof Delta WS variable was not used. Instead the difference between the two KS.  
Elev outputs was computed and the surcharge determined kom this calculation. 

Floodway Encroachments Within Channel Stationing 
Channel stations were initially determined based on topography, effective flow area, 
vegetation, and engineering judgment. With the decrease in discharge resulting kom 
the new hydrology, the 100-YR water surface is often contained within the channel 
stations. Since the true 100-YR channel width can not exceed the 100-YR 
floodplain, the channel stations are, in reality, at the 100-YR floodplain elevation. 
However, it would be a burdensome task to reassign channel stations to match the 
100-YR floodplain elevations at these locations and such changes would not alter the 
results of this study. Therefore, in instances where the flooding was contained 
within the channel, for the floodway profile, the floodplain limits were used as the 
floodway encroachment stations. 

Downstream Tie-In to Effective Study 
The floodway model for this restudy was started with a 1.0 ft surcharge in the 
floodway profile. Since the discharges used in the restudy are less than those used in 
the effective study, the floodplain and floodway limits are generally narrower than 
those shown on the effective FIRMS. This is the case at the downstream limit of 
study. 

The floodway limit on the north side of the Gila River at the downstream limit of the 
restudy is very nearly the same as the effective limit. On the south side of the river, 
the restudy floodway limit is shifted approximately 900 ft north of the effective limit. 
These limits were determined based on the HEC-RAS Equal Conveyance Reduction 
Method (Method 4) Option with a slight modification to the northern floodway limit 
based on the Method 1 Option (See Section 5.6 regarding Floodway Modeling). 

The last cross section shown on the effective FIRM before the start of the restudy is 
cross section T. In reviewing the effective study for this reach prepared by Dames & 
Moore, it can be seen that there are additional cross sections in the HEC-2 model 
between cross section T and the downstream limit of the re-study. The first attempt 
to match the effective study utilized these additional sections and attempted to match 
the restudy to the most upstream cross section before the restudy. However, the 
resultant floodway was not hydraulically smooth. To make the floodway smooth, 
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the floodway would have had to have been widened substantially over that computed 
in the restudy up to nearly the SR 85 Bridge. This was not considered reasonable 
since the discharges in this area have decreased approximately 35,000 cfs f?om the 
effective study and the increased width would not be justified under the restudy. 

Due to the decrease in discharges, the decrease in the BFEs in this area, and based on 
engineering judgement, it is believed that the most appropriate tie-in to the effective 
study is to transition the floodway from effective cross section T to the newly 
computed floodway for the restudy. 

SR 85 Bridge (178.61 - 180.28) 
A new bridge has been constructed along State Route 85 over the Gila River. The 
bridge that was present during the effective study has been removed and a new 
bridge has been constructed in its place. The plans show a 2-span bridge. Due to 
funding constraints, only 1 span has been constructed. The new bridge has higher 
approach roads and confines all the flow under the bridge. 

The area downstream of the new SR 85 Bridge presented a unique problem in regard 
to the setting of the channel stations and floodway encroachment stations. As the 
new, wider bridge was constructed post-1993, when the last major flood event 
occurred on the Gila River, the area downstream of the new SR 85 Bridge has not 
adjusted to the wider bridge opening. 

The previous bridge was a low-water crossing with approximately a 744 ft opening 
and a south abutment located in about the same location as the south abutment of the 
new bridge. Flows occurring in the river in 1993 completely overtopped the old 
bridge. In viewing the topography downstream of the bridge, it can be seen that the 
main flows are concentrated to the south side of the floodplain. It is speculated that a 
major flood will tend to create a wider channel than that reflected by the current 
topography. However, until that time, the current top0 serves as the best available 
data. Therefore, channel stations in the immediate vicinity of the bridge 
(approximately sections 179.68 through 180.28) were set based on the new bridge 
opening and a tapering-in to meet the channel stations reflected in the current 
topography at sections 179.68 and 180.28. Channel stations for the remainder of the 
area were set based on current topography, vegetation, and engineering judgment. 

The Method 4 floodway calculations in the area downstream of the bridge allowed 
encroachment up to nearly the channel stations on the north (right) side of the river. 
However, in noting the location of the bridge opening and the alignment of the 
downstream channel stations, it appears that placement of a floodway at the edge of 
the north side channel stations would not be advisable. If a levee, for example, were 
placed at the channel stations at approximately the limit of Method 4 floodway on 
the north side of the river from section 179.50 to the north bridge abutment, this 
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levee would be situated at approximately a 450 angle in fiont of approximately 2200 
A of bridge opening. Hydraulically, this would be a poor design. 

It is difficult to revise the limits of an established regulatory floodway, particularly 
when that revision would involve a widening of the floodway. Therefore, the 
floodway limits in the area downstream of the new SR 85 Bridge were not set to 
obtain a maximum encroachment based on current channel definition but were set 
based on expected changes in the hydraulic character of the river which may occur 
after a major flood event reshapes the area downstream of the new bridge. Still the 
proposed floodway is significantly narrower (encroached an additional 1000 A over 
the effective floodway on the north side of the river) than the effective. 

When the area below the downstream limits of this restudy is restudied, it would be 
advisable to continue the study through the new SR 85 Bridge, particularly if a major 
flood event has occurred since the completion of this restudy. 

Dirt Road Upstream of Watson Road (184.05 - 185.10) 
Upstream of Watson Road, on the north side of the river, a slightly elevated dirt road 
parallels and runs immediately adjacent to the main channel of the Gila River. 
Ground elevations on the north side of the river in some areas are more than 1 ft 
lower than the base flood elevations computed for the main channel. For this reason, 
the dirt road was treated as a levee and failed. 

Effective flow limits were expanded to include some area to north of the dirt road. A 
4: 1 expansion was computed fiom cross section 185.10 to 184.62. A 1: 1 contraction 
was calculated ftom cross section 184.62 to 184.14. These expansion/contraction 
limits were used to set the effective flow limits. 

A comparison of the with (R2WLEVEE.PRJ) and without levee (FEL4CH2.PR.I) 
models shows a maximum difference in water-surface elevation (WSEL) of 0.02 A. 
The maximum difference occurred at cross sections 185.10 through 185.38 with the 
without levee model being the lower of the two. This difference is so minimal that 
separate areas with differing BFEs can not be shown at either the scale of the work 
maps or the scale of the FIRMS. Therefore, the right overbank area potentially 
impacted by the failure of the dirt road was included in the floodplain and the BFEs 
were shown continuous between the channel and the north (right) overbank area. 

Vicinity of TuthiU Road Bridge and Jackrabbit Trail Approach Road 

(187.54 - 190.05) 
Jackrabbit Trail is a north-south road in Reach 2 of the study area. Just south of 
State Route 85, Jackrabbit Trail turns approximately 450 toward the southwest, 
continues in this direction for approximately 0.5 mi., then turns again approximately 
450 back toward the south. The road originating to the north as Jackrabbit Trail 
becomes Tuthill Road somewhere along this northeast-southwest alignment 
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described above. The bridged portion of the road crossing the Gila River is 
commonly referred to as the Tuthill Road Bridge and is referred to as such in this 
report. 

The .north approach road to the bridge is elevated above natural ground in the 
vicinity of the bridge. It decreases in elevation as it moves northward away from the 
bridge, leaving Tuthill Road Bridge a perched bridge. 

HEC-RAS Models 
l'wo models were used to prepare the delineation in the vicinity of Tuthill Road 
Bridge. The first, REACH2.PRJ, assumes that the north approach road fails during 
the 100-yr flood event. The road itself was lefi in the cross-sectional geometry data 
but the effective flow limits were set based on the assumption that the approach road 
had washed out. Under this assumption, flows would occur in the north (right) 
overbank area. Cross section 188.92 does not appear in this model as this cross 
section reflects a long stretch of the elevated approach road, making it appear that no 
flows are present in the north (right) overbank area. Since this cross section cannot 
depict a failed approach road condition, cross section 188.92 was removed from the 
model. 

Effective flow limits were set equal to the South Extension Canal banks on the north 
side of the river from cross section 190.05 to 188.39. From cross section 188.39 
down to 187.54, a 1:l contraction was assumed for h e l i n g  flows back into the 
main channel of the Gila River. Effective flow limits were set along this 1:l 
contraction line. 

The second model, WWLEVEE.PRJ, assumes that the approach road does not fail 
during the 100-YR flood and flows are directed under Tuthill Road Bridge. For this 
model, effective flow limits were set based on contraction and expansion limits as 
determined by methodology described in Section 5.5.2 Bridges and Culverts, 
Modeling Flow Transitions Through Bridges of this report. 

REACH2.PRJ, the failed approach road model, as is consistent with FEMA criteria 
(FEMA 37, p. 7-4), was used for setting the floodway. 

Model Results 
Companson of the two models shows lower WSELs for the REACH2.PR.I model 
due to wider effective flow limits. This model was used to set the BFEs in the area 
north and west of the Tuthill Bridge Approach Road, roughly the right overbank area 
from cross section 188.04 to 188.92. 

The With Tuthill Approach Road model, R2WLEVEE.PRJ, produced higher BFEs 
since the effective flow limits were much narrower than the failed conditions model. 
Since the effective flow limits in this model are not based on physical barriers to 
flow and the WSELs produced in this model are higher and, therefore, more 
conservative the results of this model were used to set the BFE locations downstream 
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of cross section 188.04, through the bridge opening, and upstream of the bridge 
(south and east of the Tuthill Bridge Approach Road). This is consistent with FEMA 
criteria for BFE placement under with and without levee conditions. 

A zone gutter has been placed on the work maps along Tuthill RoadJackrabbit Trail 
ftom the north bridge abutment to the South Extension Canal crossing to separate the 
area of lower BFEs (computed in the ReACH2.PRJ model) f?om the area of higher 
BFRs (computed in the R2WLEVEE.PR.J model). 

Analysis of the results of the R2WLEVEE.PRJ model also shows that an 
overtopping of the South Extension Canal Banks would be expected in the event that 
the Tuthill Bridge Approach Road does not fail during the 100-yr flood. A slight 
overtopping of about 0.1 ft is shown at cross section 190.05. At cross section 
189.77, the computed WSEL is equal to the top of bank elevation for the south 
embankment of the South Extension Canal and only 0.1 R below the top of bank 
elevation for the north embankment. 

The mapping prepared for this study is not of the accuracy that allows for 
measurement to 0.1 R. It is possible that overtopping of the South Extension Canal 
banks may be more severe, occur at sections not identified in the R2WLEVEE.PRJ 
model, or not happen at all. However, the topographic data provided in this study 
serves as the source of the best available data for determination of flooding in the 
area and, therefore, is used to determine the spill over the canal. It should also be 
noted that, should spilling occur, erosion, followed by failure, of the canal banks is 
possible. 

Spill over the canal was estimated using the standard weir equation, Q=CLH30, 
using a coefficient value of 2.6 for C. L was determined from the topographic data 
and was estimated to be 720 R at section 190.05 and 250 ft at 189.77. Using a 
conservative depth of flow of 0.5 ft, the spill over the canal is estimated at 900 cfs. 
This flow represents only 0.4% of the total flow (227,000 cfs) in the Gila River. 
Since there would be no measurable effect on the water-surface elevations in the Gila 
River if this discharge was removed from the total flow, the full flow discharge was 
left in the river model. 

Flows spilling over the South Extension Canal will inundate an area to the north of 
the canal (see work maps), filling this area up to the elevation of Jackrabbit Trail 
along the west side limit in less than 30 minutes, and, ultimately, will spill over 
Jackrabbit Trail at average depths of less than 1 ft and continue westward at depths 
averaging less than 1 it. These shallow flows should eventually make their way 
westward and back into the Gila River. 

The South Extension Canal banks, at a minimum, lack the 3 ft of fieeboard required 
to be considered as levees under FEMA criteria. Therefore, failure of the canal 
banks must also be considered under FEMA bidelines. Since effective flow limits 
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would remain the same for the failure analysis under the with Tuthill Bridge 
Approach Road in place scenario, the computed water surface elevations in the 
R2WLEVEE.PRJ apply to the failed canal bank scenario. Therefore, the BFEs 
determined in the R2WLEVEE.PRJ model have been shown in the area north of the 
canal banks. 

Downstream of Estrella Parkway - King Ranch Levee (193.71 - 194.18) 
A levee exists on the south side of the river from the south side bridge abutment to a 
knoll at approximately cross section 193.71. The intent was for the levee to protect 
the relatively flat, but low lying, area bounded by the levee on the north, Estrella 
Parkway to the east and south, and the mountains to the west. Although the levee 
may be certifiable under FEMA criteria, no such approval has ever been obtained 
fiom FEMA. As it was not part of the scope of work of this project to obtain levee 
certifications, this levee was failed for the delineation study. 

Effective flow limits leaving the bridge were set along the levee on this south side. 
Since effective flow limits will remain the same whether the levee is failed or not, 
the BFRs are the same for the both the with and without levee scenarios. Therefore, 
no zone gutter is shown between the main channel and the area to the south 

Floodway Modeling Upstream of Estrella Parkway (194.29 - 194.40) 
Surcharge values of -0.06 and -0.05 occur at cross sections 194.29 and 194.40, 
respectively. A concentrated effort was made to eliminate these negative surcharges. 
However, it was found that the only way to eliminate these negative values was to 
bring the encroachments out to the effective flow limits used in Profile 1. If 
upstream sections were encroached, then the upstream sections displayed negative 
surcharge values. When an attempt was made to reduce the value of the negative 
surcharge, it was found that more sections displayed negative values. 

The proposed encroachments eliminate all flow in the overbank areas. In reviewing 
the detailed output for these two sections, it can be seen that the combined flows in 
the overbanks is less than 10% of the total flow. This should fit easily within the 1.0 
R encroachment. 

In attempting to eliminate andlor reduce the surcharges, it was noted that the closer 
the negative surcharges got to zero, the lower the floodway elevations were 
upstream. It appears that even though negative surcharges are computed at these two 
sections, the results upstream are conservative. Therefore, these sections were 
accepted with the negative surcharges. 

Vineyard Road (194.53 - 195.66) 
Vineyard Road is an elevated road which runs along the south side of the main 
channel of the Gila River from Estrella Parkway eastward past Bullard Avenue to a 
butte where it jogs approximately 900 to the south. 
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It was first assumed that Vineyard Road, from Bullard Avenue to the butte where the 
road makes a 900 turn, functioned as a levee. Effective flow limits, for flows exiting 
Bullard Avenue Bridge, were set based on the methodology presented in Section 
5.5.2 Bridges and Culverts, Modeling Flow Transitions Through Bridges of this 
report. 

Under this with levee scenario, flows overtop Vineyard Road at cross sections 
194.29, 194.40, 194.81, and 194.91. (The results of this analysis are shown in the 
R2WLEVEE.PR.l HEC-RAS model.) The WSELs from this analysis were used to 
develop the BFEs in the channel and in the south (left) overbank area fiom cross 
section 194.21 to 195.00. 

A second analysis was then performed assuming the road section kom Bullard 
Avenue to the 900 turn to fail during the 100-yr event. Effective flow limits were set 
based on a 4: 1 expansion from cross section 195.66 to 194.53. A 1: 1 contraction 
was assumed into the Estrella Parkway Bridge. WSELs computed under this without 
levee scenario were used to develop BFEs shown south of Vineyard Road between 
cross sections 195.00 and 195.56. A zone gutter is shown along Vineyard Road 
separating the two areas of different BFEs. 

Confluence of the Agua Fria River (195.19 - 196.70) 
Peak flows for the Agua Fria and Gila Rivers are non-coincidental. New BFEs 
developed for the Gila River are tied into BFEs determined for the Agua Fria River 
under a Letter of Map Revision (LOMR) dated October 1997. A revised profile and 
floodway data table for the Agua Fria River is included in this report. 

Flow Transition at the Confluence of the Salt and Gila Rivers 
The discharge at the confluence with the Gila River was transitioned in based on the 
flow distribution in the Gila River just upstream of its confluence with the Salt River. 
At the Confluence with the Gila River, the discharge increases by 63,000 cfs 
(227,000 - 164,000). A cross section was cut from the DTM along the Gila River at 
the location shown in Figure 1. Using a normal depth calculation and HEC-RAS, 
Baker developed a flow distribution for the Gila River upstream of its confluence 
with the Salt River. The increase in the discharge at the Gila River was phased in 
based on the results of this distribution. The flow at the confluence was increased in 
increments of 25% of the flow increase (0.25*63,000 = 15,750 cfs). These flows 
were added at the corresponding locations in the HEC-RAS model for the Salt and 
Gila Rivers. The locations of the 25% increments are shown in Figure 1. The 
majority of the flow comes in along the west side of the river in the deepest part of 
the channel. 

Southern Avenue (199.82 - 201.05) 
Southern Avenue runs in an eastwest direction and parallels the Gila River upstream 
of the confluence with the Agua Fria River. 100-yr flows overtop Southern Avenue 
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at most cross-sections fiom the confluence with the Agua Fria up to cross section 
199.82. From that cross-section up to cross-section 201.05 flows are contained south 
of the road. 

Since WSELs on the south side of the road are higher than ground elevations on the 
north side, Southern Avenue was analyzed as a levee and failed from cross section 
199.82 to 200.95. BFEs north of Southern Avenue upstream of cross section 199.82 
are based on the failed conditions models, REACH2.PR.l and REACH3.PR.T. BFEs 
south of Southern Avenue are based on the with levee scenario reflected in the 
R2WLEVEE.PRJ and R3WLEVEE.PR.l models. A zone gutter has been placed 
along Southern Avenue to separate the two areas of differing BFEs. 

1 0 9 ' ~ ~ v e n u e  and 107" Avenue (199.72 - 200.49) 
Along 109" and 107th Avenues south of Southern Avenue there is high ground 
paralleling the roads (perpendicular to flows) and obstructing the flow of water. This 
can be easily seen in cross section 200.30 which is taken directly through this high 
ground. The high ground at each location is quite narrow in lateral extent. It appears 
that the maximum width protruding above the ground is approximately 150 ft wide. 

Effective flow limits have been set in this area to account for these obstructions and 
are based on contraction/expansion ratios. Contraction ratios of 1: 1 were assumed in 
all areas. Expansion ratios along the southern extents of the obstructions were also 
assumed at 1: 1 since Gila River flows will be entering fiom the southeast. Along the 
north extents, a 4: 1 expansion was assumed. 

Flows begin to split off to the north just downstream of cross section 200.58. Flow 
around the northern extent of the obstruction constitutes less than 10% of the total 
flow in the river. Slight modifications to the flow distribution of the north flow path 
will have little impact on water surface elevations due to the small conveyance in 
this northern corridor. 

This obstruction to flow is modeled in both with and without levee scenarios for 
Reaches 2 and 3. 

Baseline Road from 91'' Avenue to Just upstream of 87" Avenue 

(202.29 - 202.90) 
Flood limits have been set along Baseline Road fiom cross sections 202.29 to 202.90 
on the south side of the Salt River. In comparing the BFEs on the north side of the 
road to spot elevations on the south side, it can be seen that the BFEs are as much as 
2.5 ft higher than natural ground elevations on the south side of Baseline Road. 
Baseline Road appears to be acting as a levee. However, failure of the road in the 
HEC-RAS model would not alter the effective flow limits and, thereby, not alter the 
BFEs. The water against the road embankment is ineffective and, therefore, is 
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assumed to have no velocity. Depth of flows against the river side of Baseline Road 
are shallow, generally less than 1 ft deep. Failure is not likely. 

The land south of Baseline Road in this area is within the limits of the Gila River 
Indian Community (GRIC). Since the GRIC is a non-participating community in the 
National Flood Insurance Program (NFIP), and the land south of Baseline is 
currently located within a Zone D, the delineation has not been continued south of 
Baseline Road. 

Dirt Roads Acting as Levees in Backwater Areas 
There are some instances where dirt roads are acting as levees in backwater areas. 
The south side of the delineation between cross sections 204.53 and 204.87 is an 
example of this. The inundation depth in these areas tends to be very shallow and 
velocities are extremely low to non-existent. Failure of the dirt roads in these areas 
would result in shallow flooding less than 1 ft deep (shaded Zone X). In backwater 
areas where the above was the case, the dirt roads were not failed and the flood limit 
was placed along the dirt road. Failure of the roads would be of no consequence 
since the areas beyond the flood limits are already shaded Zone X. 

Areas of Channelization and Levee Construction 
The Salt River is either channelized and or leveed from 19th Avenue to just upstream 
of the Loop 101 (Pima) Interchange. Much of this channelization was already in 
place when the effective study was performed. To incorporate any additional 
changes, new topographic information was obtained in February of 1997. This new 
mapping was used to revise our topographic information fiom 1-10 to Country Club 
Road. Our revised topographic information incorporated all of the changes that have 
taken place with the exception of the channelization at the 19th Avenue Landfill. 
These changes were incorporated based on the as-built plans and DTM. This study 
is not intended to certify any levees that are not currently certified. Since the 
discharges and the BFEs have been reduced through any leveed areas, the freeboard 
criteria has not been violated. 

16th Street to 1-10 (214.79 - 216.13) 
Sand and gravel mining activities are quite extensive on both sides of the Salt River 
between 16th Street and 1-10, High ground, acting as a levee, generally is present 
between the river and the numerous pits. In some cases, overtopping of the high 
ground occurs under the simulated 100-YR flood conditions. In most cases, 
however, it does not. 

Effective flow limits were set along the river side of the high ground and the model 
was run assuming that the high ground did not fail. BFEs were placed in the main 
channel based on the results of this model. Since effective flow limits would not 
change significantly with an assumed failure of the high ground, a separate without 
levee model was not prepared. No change to the BFEs would yield the same WSELs 
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as the with levee scenario. Therefore, for the without levee conditions, the BFEs 
determined for the main channel were used to delineate the floodplain. 

East Papago Freeway (Loop 202) 

A mile-long bridge has been constructed in the Salt River that is parallel to the 
direction of flow. The bridge starts in at the northern channel bank of the Salt River 
near the McClintock Road Bridge and continues upstream until it exits the river at 
the south bank just downstream of the Loop 101 (Pima) Interchange. Since this 
bridge is parallel to the direction of flow, it does not lend itself to standard bridge 
modeling. However, this bridge is very high and is well above the effective 100-yr 
water-surface elevation. Blocked obstructions were coded into the HEC-RAS model 
to account for the reduction of flow area caused by the presence of the piers. 

Isolated Zone AE Areas on the North Side of the Salt River between Mill 
Avenue and the Confluence of Indian Bend Wash 

(221.61 - 221.70 and 222.36 - 222.45) 
The two isolated Zone AE areas on the north side of the Salt River between Mill 
Avenue and the confluence of Indian Bend Wash are backwater areas. Water enters 
the areas through ungated pipes with outlets in the Salt River. These areas were 
determined from design plans provided by the City of Tempe. 

McClintock Drive to Price Drive (223.29 - 224.12) 

A levee is shown in the topographic data between cross sections 223.29 and 224.12 
on the north side of the Salt River. This levee has not been certified by FEMA. It is 
located on lands owned by the Salt River Pima-Maricopa Indian Community which 
does not participate in the NFlP. Failure of the levee is assumed and BFEs are 
brought through the levee to the point where they hit natural ground. 

Because the Salt River Pima-Maricopa Indian Community is non-participating in the 
NFIP, BFEs will not be shown on the FIRM. 

North Overbank Area Immediately Downstream of the Pima Freeway 
Interchange (223.29 - 224.12) 
A berm appears in the topography along the north side of the river immediately 
downstream of the Pitna Freeway Interchange. Effective flow limits for the with 
levee scenario were set along the river side of the berm. BFEs were placed in the 
main channel area based on this scenario. Any change to the effective flow limits in 
this area would result in an insignificant change to the WSELs. Therefore, a separate 
without levee model was not prepared. The BFEs used to map the with levee 
scenario are appropriate to the failed condition and are used to delineate the 
floodplain in the area behind the berm. 
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South Overbank Area Immediately Upstream of the Pima Freeway Interchange 
(224.19 - 225.00) 

Lagoons are present in the south overbank area immediately upstream of the Pima 
Freeway Interchange. Berms separating the lagoons from the Salt River were 
assumed failed for the floodplain delineation. Changes to the effective flow limits 
for the without levee condition would be insignificant to the BFEs. Therefore, a 
without levee model was not prepared and the with levee scenario was used to 
delineate the lagoon areas as well as the main channel in this area. 

Split Flow Channels at Alma School Road (226.03 - 227.07) 

A significant flow split occurs just upstream of the Alma School Road crossing of 
the Salt River. Flow splits out of the main flow path approximately 0.5 mi. upstream 
of Alma School Road and flows a southerly flow path which rejoins the main flow 
path approximately 0.5 mi. downstream of Alma School Road. The HEC-RAS 
stream junction option was used to perform the modeling for this area. The energy 
based method was used to solve for the water surface across the junction by 
performing standard step calculations with the one dimensional energy equation. 
The split was considered balanced when the difference between the energy grade 
elevations at the two upstream cross sections of the two split reaches (North Split 
and South Split) was less than 0.1 ft. 

A momentum based solution was also examined. The results of this analysis, 
however, were unreasonable. Per conversations with the USACE, momentum is best 
applied to designed channels. 

In the floodway model, there was an attempt to combine the South Split with the 
North Split and just make one floodway following the north flow path. However, 
this had to be abandoned when the combined flow yielded surcharges greater than 
1.0 ft in the channel above the split. 

Gilbert Road Area (230.92 -232.04) 

On the north side of Salt River just upstream of Gilbert Road there is a minor spill of 
ineffective flow over into the north overbank. 

Due to the uncertainty of flows in this area, the area has been designated as an 
approximate Zone A in this study. For preparation of the revised d-FIRM, the area is 
located on the Salt River Pima-Maricopa Indian Reservation, a community not 
participating in the NFIP. 

5.8 Calibration 

Calibration data such as continuous gage data and/or well-documented high-water 
marks were essentially non-existent for this study. However, the FCDMC maintains 
a library of aerial flood photos for the Salt-Gila and other rivers in Maricopa County. 
Throughout the course of this study, these aerial photos were utilized in the 
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development of effective flow limits, channel stationing, and n-value verification. 
The February 1980 flood of an estimated 170,000 cfs was the primary flood of 
comparison. Cross sections from the new hydraulic model were also compared to 
the effective HEC-2 models to determine how the channel has changed over the past 
10 to.15 years. 

5.9 Final Results 

5.9.1 Hydraulic Analysis Results 

The results of the hydraulic analyses are contained in the HEC-RAS output data in 
Appendix E of this report and presented on the work maps. In general, BFEs 
decreased and floodway widths were reduced. 

5.9.2 Verification of results 

The results appear reasonable based on past flooding events on the river 
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HEC - RAS C I S  
LETTER 

GILA RIVER 

DISTANCE DISTANCE 
&Qj FEET' w2 

Effective 100-Year CWSEL at tie-in = 617.15 feet NGVD 
0.00 64838 12.280 REACH 2 

378.34 65217 12.352 
444.41 65661 12.436 
477.98 66139 12.526 
470.20 66609 12.615 
416.83 67026 12.694 
425.80 67452 12.775 
497.05 67949 12.869 
259.41 68208 12.918 
258.47 68467 12.967 
261.22 68728 13.017 
262.49 68991 13.066 
506.43 69497 13.162 
504.22 70001 13.258 
494.98 70496 13.352 
401.33 70898 13.428 
399.92 71297 13.503 
409.73 71707 13.581 
487.10 72194 13.673 
118.00 723 12 13.696 
157.22 72470 13.725 
156.48 72626 13.755 
495.76 73 122 13.849 
507.80 73630 13.945 
510.23 74140 14.042 
498.37 74638 14.136 
492.85 75131 14.229 
483.21 75614 14.321 
508.13 76122 14.417 
524.58 76647 14.516 
479.73 77127 14.607 
272.51 77399 14.659 
229.74 77629 14.702 
496.1 1 78125 14.796 
513.06 78638 14.894 
493.37 79131 14.987 
497.47 79629 15.081 
521.13 80150 15.180 
551.52 80702 15.284 
625.63 81327 15.403 
463.36 81791 15.491 
414.11 82205 15.569 
443.58 82648 15.653 
509.10 83157 15.750 
471.44 83629 15.839 
496.27 84 125 15.933 
493.32 84618 16.026 
493.26 85112 16.120 
507.96 85620 16.216 
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182.640 
182.740 
182.830 
182.920 
183.020 
183.110 
183,200 
183.300 
183.390 
183.490 
183.580 
183.870 
183.770 
183.860 
183.960 
184.050 
184.140 
184.240 
184.330 
184.430 
184.530 
184.820 
184.710 
184.810 
184.900 
185.000 
185.100 
185.190 
185.280 
185.380 
185.460 
185.530 
185.610 
185.710 
185.610 
185.900 
186.000 
186.100 
186.190 
188.270 
186.360 
186.460 
186.550 
186.610 
186.690 
186.780 
186.870 
186.970 
187.060 
187.150 
187.240 
187.360 

C I S  
LETI'ER 

DISTANCE 
FEET' - 
86118 
86610 
87102 
87598 
88093 
88587 
89083 
89583 
90075 
90582 
91075 
91584 
92075 
92560 
93046 
93550 
94044 
94548 
95048 
95554 
96063 
96571 
97052 
97558 
98032 
98549 
99093 
99570 
100052 
100551 
100997 
101382 
101793 
102314 
102820 
103341 
103849 
104356 
104869 
105295 
105786 
106260 
106750 
107041 
107496 
I07957 
108451 
108939 
109430 
109931 
110412 
111022 

DISTANCE 
w2 
18.310 
16.403 
16.497 
16.591 
16.684 
18.778 
16.872 
16.966 
17.080 
17.156 
17.249 
17.342 
17.439 
17.530 
17.622 
17.718 
17.81 1 
17.907 
18.002 
18.097 
18.194 
18.290 
18.381 
18.477 
18.567 
18.665 
18.768 
18.858 
18.949 
19.044 
19.128 
19.201 
19.279 
19.378 
19.473 
19,572 
19.668 
19.764 
19.862 
19.942 
20.031 
20.125 
20.218 
20.273 
20.359 
20.446 
20.540 
20.632 
20.725 
20.820 
20.91 1 
21.027 
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C I s 
LETTER 

DISTANCE 
FEET' 
111523 
111968 
112481 
1 12955 
113446 
1 13903 
1 14429 
1 14686 
114719 
114913 
115438 
115930 
1 16467 
117048 
1 17542 
11 8085 
11 8698 
11 9248 
1 19798 
120312 
120822 
121308 
121757 
122257 
122753 
123255 
123769 
124293 
124776 
125255 
125762 
126250 
126757 
127255 
127749 
128251 
128727 
129205 
129674 
130176 
130660 
131166 
131673 
132172 
132685 
133175 
133656 
134201 
134696 
135220 
135746 
136227 

DISTANCE 
w2 
21.122 
21.206 
21.303 
21.393 
21.486 
21.572 
21.672 
21.721 
21.727 
21.764 
21.863 
21.957 
22.058 
22.168 
22.262 
22.365 
22.481 
22.585 
22.689 
22.786 
22.883 
22.975 
23.060 
23.155 
23.249 
23.344 
23.441 
23.540 
23.632 
23.723 
23.819 
23.91 1 
24.007 
24.101 
24.195 
24.290 
24.380 
24.471 
24.559 
24.655 
24.748 
24.842 
24.938 
25.033 
25.130 
25.223 
25.314 
25.417 
25.511 
25.610 
25.710 
25.801 
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HEC - RAS 
STATION 

192.230 
192.330 
192.420 
192.510 
192.600 
192.690 
192.780 
192.880 
192.970 
193.070 
193.160 
193,240 
193.360 
193.450 
193.540 
193.650 
193.710 
193.780 
193.860 
193.930 
194.010 
194.090 
194.180 
194.210 
194.290 
194.400 
194.530 
194.620 
194.720 
194.610 
194.910 
195.000 
195.090 
195.130 
195.160 
195.190 
195.280 
195.380 
195.470 
195.560 
195.660 
195.750 
195.850 
195.940 
196,040 
196.130 
196.230 
198.320 
196.420 
196.510 
196.610 
196.700 

C I S  
LETER 

DISTANCE 
FEET' 
136741 
137249 
137745 
138192 
138693 
139180 
139654 
140150 
140642 
141172 
141650 
142081 
142688 
143185 
143659 
144216 
144578 
144920 
145350 
145735 
146113 
146573 
147090 
147124 
147608 
148225 
148886 
149367 
149690 
150375 
150869 
151359 
151863 
152107 
152172 
152357 
152829 
153369 
153841 
154350 
154841 
155337 
155845 
156351 
156849 
157342 
157847 
158361 
156852 
159350 
159858 
I60364 

DISTANCE 
w2 
25.898 
25.994 
26.086 
26.173 
26.268 
26.360 
26.450 
26.544 
26.637 
26.737 
26.826 
26.909 
27.024 
27.118 
27.208 
27.314 
27.382 
27.447 
27.528 
27.601 
27.673 
27.760 
27.858 
27.864 
27.956 
28.073 
26.198 
26.293 
28.386 
28.480 
28.574 
28.667 
26.762 
26.806 
26.820 
28.855 
28.945 
29.047 
29.137 
29.233 
29.326 
29.420 
29.516 
29.612 
29.706 
29.800 
29.695 
29.993 
30.086 
30.180 
30.276 
30.372 
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HEC - RAS 
STATION 

C 1 s 
LETTER 

BI 

DISTANCE 
FEET' 
160818 
161320 
161811 
162295 
162795 
163292 
163779 
164281 
164764 
165296 
165819 
166319 
166807 
167309 
167793 
168267 
168587 
168788 
168988 
169296 
169785 
170291 
170617 
171035 
171366 
171733 
172273 
172820 
173467 
173541 
174289 
174797 
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DISTANCE 
w2 
30.458 
30.553 
30.646 
30.738 
30.832 
30.927 
31.019 
31.114 
31.205 
31.306 
31.405 
31 300 
31.592 
31.687 
31.779 
31 .872 
31.929 
31.967 
32.005 
32.064 
32.156 
32.252 
32.314 
32.393 
32.456 
32.525 
32.628 
32.731 
32.854 
32.868 
33.009 
33.105 

' Stream distance in feet above crest of Gillespie Dam 
Stream distance in miles above crest of Gillespie Dam 



HEC - RAS C 1 S 
STATION LETTER 

199,440 
199.530 
199.630 
199.720 A 
199.620 
199.620 
199.910 
200.000 
200.100 B 
200.200 
200.300 
200.390 
200.490 
200.580 C 
200.670 
200.770 
200.860 
200.950 
201.050 D 
201.140 
201.240 
201.330 
201.430 
201.520 E 
201.620 
201.710 
201.810 
201.900 
201.990 F 
202.090 
202.180 
202.290 
202.370 
202.480 G 
202.590 
202.690 
202.800 
202.900 
202.990 H 
203.090 
203.190 
203.290 
203.390 
203.480 I 
203.580 
203.670 
203.770 
203.860 
203.960 
204.050 

SALT RIVER 

DISTANCE DISTANCE 
FEET' w2 

0.00 0 0.000 
493.06 493 0.093 
512.18 1005 0.190 
493.34 1499 0.284 
509.99 2009 0.380 
0.00 2009 0.380 REACH 3 
466.41 2475 0.469 
521.67 2997 0.568 
491.65 3488 0.661 
525.73 4014 0.760 
515.72 4530 0.858 
506.50 5036 0.954 
497.59 5534 1.048 
479.55 6013 1.139 
503.34 6517 1.234 
495.64 7012 1.328 
523.32 7536 1.427 
474.36 8010 1.517 
512.69 8523 1.614 
481.53 9004 1.705 
488.56 9493 1.798 
514.62 10008 1.895 
519.68 10528 1.994 
492.06 11020 2.087 
486.48 11506 2.179 
489.63 11996 2.272 
511.61 12507 2.369 
495.80 13003 2.463 
477.46 13481 2.553 
509.32 13990 2.650 
511.84 14502 2.747 
583.10 15065 2.657 
400.70 15466 2.933 
576.20 16062 3.042 
561.20 16623 3.148 
566.10 17189 3.256 
555.50 17745 3.361 
536.00 18263 3.463 
456.00 18739 3.549 
518.00 19257 3.647 
520.00 19777 3.746 
535.00 20312 3.847 
505.00 20817 3.943 
505.82 21322 4.038 
513.00 21835 4.135 
490.00 22325 4.228 
498.00 22823 4.323 
498.00 23321 4.417 
502.00 23623 4.512 
505.00 24326 4.606 
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HEC - RAS 
STATION 

DISTANCE 
FEET' - 
24837 
25345 
25833 
26286 
26838 
27287 
27694 
28209 
28708 
2921 1 
29716 
30212 
30718 
31210 
31525 
31697 
32167 
32690 
33332 
33828 
34334 
34848 
35331 
35834 
36348 
36842 
37339 
37843 
38344 
38834 
39321 
39813 
40327 
40790 
41363 
41757 
42228 
42473 
42526 
42753 
43218 
43706 
44201 
4471 1 
45193 
45751 
46266 
46767 
47279 
47756 
48270 

DISTANCE 
w2 
4.704 
4.800 
4.893 
4.978 
5.083 
5.168 
5.245 
5.343 
5.437 
5.532 
5.628 
5.722 
5.818 
5.91 1 
5.971 
6.003 
6.092 
6.191 
6.313 
6.407 
6.503 
6.600 
6.692 
6.787 
6.884 
6.978 
7.072 
7.167 
7.262 
7.355 
7.447 
7.540 
7.638 
7.725 
7.834 
7.909 
7.998 
8.044 
8.054 
8.097 
8.185 
8.278 
8.371 
8.468 
8.559 
8.665 
8.762 
8.857 
8.954 
9.045 
9.142 
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HEC - RAS 
STATION 

208.670 
208.750 
208.850 
208.950 
209.040 
209.140 
209.240 
209.330 
209.420 
209.530 
209.540 
209.600 
209.690 
209.790 
209.880 
209.980 
210.070 
210.170 
210.260 
210.360 
210.460 
210.550 
210.640 
210.740 
210.830 
210.930 
21 1.020 
211.120 
211.210 
211.310 
211.410 
211.510 
21 1.540 
211.640 
211.710 
21 1.790 
211.890 
21 1.990 
212.080 
212.180 
212.270 
212.370 
212.460 
212.580 
212.670 
212.680 
212.740 
212.840 
212.930 
213.030 
213.110 

C I S  
LElTER 

DISTANCE 
FEET' 
48782 
49226 
49745 
50252 
50745 
51250 
51765 
52252 
52763 
53305 
53351 
53695 
54190 
54690 
55195 
55697 
56188 
56685 
57198 
57686 
58208 
58681 
59196 
59700 
60205 
60710 
61204 
61709 
62202 
62726 
63227 
63790 
63915 
64436 
64828 
65279 
65806 
66295 
66815 
67318 
67813 
68306 
68806 
69309 
69866 
70019 
70261 
70799 
71301 
71796 
72256 

DISTANCE 
wZ 
9.239 
9.323 
9.421 
9.517 
9.61 1 
9.706 
9.804 
9.896 
9.993 
10.096 
10.104 
10.170 
10.263 
10.358 
10.454 
10.549 
10.642 
10.736 
10.833 
10.925 
11.024 
11.114 
11.211 
11.307 
11.403 
11.498 
11.592 
11.687 
11.781 
11.880 
11.975 
12.081 
12.105 
12.204 
12.278 
12.363 
12.463 
12.556 
12.654 
12.750 
12.843 
12.937 
13.031 
13.127 
13.232 
13.261 
13.307 
13.409 
13.504 
13.596 
13.685 
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HEC - RAS C / S 
STATION LETTER 

DISTANCE DISTANCE 
XLCH FEET' u2 
531.57 72787 13.785 
123.36 7291 1 13.809 
151.22 73062 13.837 
316.41 73378 13.897 
290.06 73668 13.952 
493.66 74162 14.046 
500.37 74662 14.141 
491.08 75153 14.234 
373.47 75527 14.304 
115.36 75642 14.326 
520.04 76162 14.425 
504.25 76667 14.520 
493.12 77160 14.614 
510.51 77670 14.710 
0.00 77670 14.710 REACH 4 

494.49 78165 14.804 
507.15 78672 14.900 
496.64 79168 14.994 
500.39 79669 15.089 
493.82 80163 15.182 
508.55 80671 15.279 
310.05 80981 15.337 
116.34 81098 15.359 

, L ' I  ' I '  

568.44 81666 15.467 
505.18 82171 15.563 
506.22 82677 15.659 
481.96 83159 15.750 
493.27 83653 15.843 
489.19 84 142 15.936 
519.75 84662 16.034 
498.23 85160 16.129 
495.44 85655 16.223 
500.69 86156 16.317 
264.36 86420 16.367 
115.96 86536 16.389 
123.82 86660 16.413 
540.02 87200 16.515 
507.78 87708 16.61 1 
500.46 88208 16.706 
517.61 88726 16.804 
490.24 89216 16.897 
488.70 89705 16.990 
323.25 90028 17.051 
256.50 90285 17.099 
499.71 90784 17.194 
508.39 91293 17.290 
498.18 91791 17.385 
503.44 92294 17.480 
506.49 92801 17.576 
481.37 93282 17.667 
502.45 93785 17.762 
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HEC - RAS 
STATION 

217.290 
217.380 
217.480 
217.570 
217.660 
217.760 
217.860 
217.950 
218.040 
218.140 
218.240 
218.330 
218.420 
218.520 
218.610 
218.710 
218.800 
218.980 
218.970 
219.010 
219.030 
219.140 
219.240 
219.330 
219.420 
219.510 
219.610 
219.700 
219.790 
219.880 
220.030 
220.080 
220.180 

I 220.250 
220.350 
220.450 
220.540 
220.630 
220.730 
220.820 
220.920 
221.020 
221.050 
221.060 
221.190 
221.200 
221.240 
221.280 
221.310 
221.400 
221.500 

DISTANCE 
FEET' 
94297 
94788 
95291 
95772 
96285 
96782 
97295 
97784 
98293 
98802 
99302 
99792 
100295 
100791 
101295 
101803 
102287 
103099 
103238 
103350 
103540 
104090 
104602 
105089 
105540 
106038 
106537 
107014 
107505 
107990 
108790 
108966 
109462 
109963 
1 10463 
1 10970 
11 1463 
111964 
1 12465 
112960 
1 13479 
1 13982 
114150 
1 14235 
1 14886 
1 14978 
115163 
1 15264 
1 15526 
118031 
1 16538 

DISTANCE 
w2 
17.859 
17.952 
18.048 
18.139 
18.236 
18.330 
18.427 
16.520 
18.616 
18.713 
18.807 
18.900 
18.995 
19.089 
19.185 
19.281 
19.372 
19.528 
19.553 
19.574 
19.810 
19.714 
19.81 1 
19.900 
19.989 
20.083 
20.178 
20.268 
20.361 
20.453 
20.604 
20.637 
20.731 
20.826 
20.921 
21.017 
21.110 
21.205 
21.300 
21.394 
21.492 
21.588 
21.819 
21.635 
21.759 
21.776 
21.811 
21.830 
21.880 
21.976 
22.072 
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HEC - RAS 
STATION XLCH ~- 

DISTANCE 
FEET' 
117109 
117601 
118113 
11 8604 
119114 
1 19555 
11 9709 
120091 
120583 
121070 
121551 
122066 
122589 
123072 
123569 
124071 
124566 
124835 
124974 
125488 
126009 
126490 
127018 
127519 
128019 
128519 
129003 
129550 
130078 
130415 
130501 
13061 1 
130784 
130861 
130971 
131448 
132047 
132550 
133080 
133564 
134164 
134597 
135124 
135701 

DISTANCE 
wZ 
22.180 
22.273 
22.370 
22.463 
22.560 
22.643 
22.672 
22.744 
22.838 
22.930 
23.021 
23.119 
23.218 
23.309 
23.403 
23.498 
23.592 
23.643 
23.669 
23.767 
23.885 
23.956 
24.056 
24.151 
24.246 
24.341 
24.432 
24.536 
24.636 
24.700 
24.716 
24.737 
24.770 
24.784 
24.805 
24.895 
25.009 
25.104 
25.205 
25.296 
25.410 
25.492 
25.592 
25.701 
25.784 
25.892 
25.892 REACH 5 
26.037 
26.134 
26.226 
26.325 
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HEC - RAS C / S 
STATION LETTER 

225.820 
225.920 
226.030 
226.130 
226.240 
228.310 
228.440 
228.590 
228.810 
226.700 
226.790 
228.880 
228.980 
227.070 
227.170 
227.270 
227.360 
227.460 
227.560 
227.850 
227.710 
227.730 
227.790 
227.880 
227.970 
228.070 
228.160 
228.260 
228.350 
228.450 
228.540 
228.630 
228.730 
228.830 
228.920 
229.020 
229.110 
229.210 
229.300 
229.400 
229.490 
229.590 
229.680 
229.770 
229.860 
229.950 
230.070 
230.170 
230.260 
230.350 
230.450 

DISTANCE 
FEET' - 
139453 
139999 
140598 
141111 
141685 
142078 
142743 
143518 
143606 
144084 
144588 
145076 
145586 
148078 
146588 
147097 
147596 
1481 05 
148612 
149103 
149413 
149501 
149813 
150306 
150802 
151329 
151819 
152322 
152820 
153332 
153828 
154322 
154826 
155328 
155808 
158322 
158806 
157331 
157809 
158325 
158820 
159341 
159837 
180332 
I60830 
161301 
161948 
162472 
162967 
163452 
163960 

DISTANCE 
w2 
26.41 1 
26.515 
26.628 
26.726 
26.834 
26.909 
27.035 
27.182 
27.198 
27.289 
27.384 
27.476 
27.573 
27.666 
27.763 
27.859 
27.954 
28.050 
28.146 
28.239 
28.298 
28.315 
28.374 
28.467 
28.561 
28.661 
28.754 
28.849 
28.943 
29.040 
29.134 
29.228 
29.323 
29.418 
29.509 
29.806 
29.898 
29.798 
29.888 
29.986 
30.080 
30.178 
30.272 
30.366 
30.460 
30.549 
30.672 
30.771 
30.865 
30.957 
31.053 
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HEC - RAS 
STATION 

C I S  
LETTER 

DISTANCE 
FEET' - 
164476 
164966 
1 6547 1 
165971 
166456 
166955 
167468 
167963 
168484 
168948 
169418 
169899 
170082 
170127 
170418 
170891 
171431 
171918 
172417 
172917 
173418 
173931 
174430 
174920 
175441 
175949 
176461 
176962 
177460 
177975 
178491 
178978 
179467 
179973 
I80473 
180974 
181455 
181841 
182329 
182844 
183345 
183845 
184348 
185077 
185574 
186064 
186590 
187074 
187561 
188083 
188579 

DISTANCE 
w2 
31.151 
31.244 
31.339 
31.434 
31.526 
31.620 
31.717 
31.811 
31.910 
31.998 
32.087 
32.178 
32.213 
32.221 
32.276 
32.366 
32.468 
32.560 . 
32.655 
32.749 
32.844 
32.941 
33.036 
33.129 
33.227 
33.324 
33.421 
33.515 
33.610 
33.707 
33.805 
33.897 
33.990 
34.086 
34.181 
34.275 
34.367 
34.440 
34.532 
34.630 
34.724 
34.819 
34.914 
35.052 
35.147 
35.239 
35.339 
35.431 
35.527 
35.622 
35.716 
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HEC - RAS C I S  DISTANCE 
STATION LElTER XLCH FEET' 
235.190 556.54 169136 
235.280 500.22 169636 
235.380 CD 507.14 190143 
235.470 492.29 190635 
235.560 499.54 191135 
235.660 502.34 191637 
235.750 501.41 192139 
235.640 CE 499.13 192638 
235.930 493.1 1 193131 
236.030 512.64 193644 
236.120 469.17 194133 
236.210 459.84 194593 
236.300 CF 497.92 195091 
236.390 501.79 195592 
236.490 503.15 196095 
236.590 511.77 196607 
236.680 499.4 197107 
236.770 CG 494.18 197601 
236.870 513.93 198115 
236.960 491.08 198606 
237.060 506.95 199113 
237.160 504.65 199616 
237.260 CH 509.55 2001 27 
237.350 498.09 200625 
237.460 601.72 201227 
237.560 516.35 201743 
237.650 494.13 202237 

' Stream distance in feet above confluence with Gila River 
2 Stream distance in miles above confluence with Gila River 

DISTANCE 
w2 
35.621 
35.916 
36.012 
36.105 
36.200 
36.295 
36.390 
36.484 
36.576 
36.675 
36.766 
36.855 
36.949 
37.044 
37.139 
37.236 
37.331 
37.424 
37.522 
37.615 
37.71 1 
37.806 
37.903 
37.997 
38.111 
38.209 
38.303 

Page 9 I 



SALT RIVER - SOUTH S P M  

HEC - RAS CHANNEL IOO-YEAR C I S DISTANCE 

STATION XLCH ELEVATlON CWSEL LETTER FEET' 

' Stream distance in feet above convergence with Salt River 

Stream distance in miles above convergence with Salt River 

DISTANCE 
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FLOOD 
FLOOD 

CONTROL DISTRICT OF MARICOPA COUNTY 
DELINEATION STUDY OF SALT-GILA RIVERS 

F.C.D. CONTRACT NO. 90-59 & 92-01 

APPROXIMATE 
LIMITS OF 
ORIGINAL MAPPING 

$ 

REMAPPED AREA 

NOTES: 
IMP3 + 1-7 - T D P O O l W C  "*PIN ..I RW- IN Ylll D t m  

1'191 - I I P O Y I ~ I T  W ~ U C  rrs- sr u r a l r  R-RJ CP I& 

1 MICHAEL BAKER JR INC. I 











































i 
I 

FLOOD CONTROL DISTRICT + + + + + FLOOD OF MARlCOPA DELINEATION COUNTY STUDY OF I 

j SALT - GILA RIVERS I 
F.C.O. CONTRACT NO. 90-59 & 92-01 

I LEGEND 

100-IR FLOOOPLAIN BOUNOARI 

FLOODWAY BOUNOlRl - - - 
RU 

HIORAULIC BnSE LINE 
-RM- 

1 3 0  
WITH RIVER MILE lqQ-----t. 
STATION 200*00 --- 
CROSS SECTION 

ELEVATION REFERENCE MARK ERUJ X 

BASE f looo ELEV~TIONS - 1221 - 
ZONE OESIGNI(II0NS ZONE bE 

CORPORAIE LlUlTS C o r ~ o r d t e  ~ i m i t s  . , ; .  ~ . . . ~  
CONTROL POINT l11 A 

bPPROXIMAIE SECTION CORNER 

ZONE GUTTER 
;x: -------. 

i ELEVATION REFERENCE MARKS 
I 'tD1T; lil E I I V . I I M I  ARC BASED 0. NlTlDNlL 

CE(O<rlC "Iiilrll D l i U U  a ,929 
ID. . C U V  U T I  -- MKRIPlla(ll(l l1lCH 
42 916.49 A 8C flush with ~dvenent an +he w edge 

Of EJirel ld Pkwy. a t  the infersection of Vineyard Rd. 
This point is aoproximdtely one auarter of a mile s of 
the NE corner of Ses. 31 T i N. R I II of the G&IRB&U. 

I Marimma ~ a u n t y .  

I 
I 
I 

GENERAL NOTES I 

I. ALL ARElS DESIGNbTED AS ZONE X, bRE SHADE0 ZONE X. I 
I 

2. THE NlVO AVERAGE 88 IS *I.B04f+. CONVERSION FACTOR FROM NGYO 29 TO 

4 0 0  0' 4 0 0  8 0 0  
/ H - - 
SCALE: 1'. 4 0 0 '  
CONTOUR INTERVAL = 4 FEET 

MICHAEL BAKER JR INC. 
8. w7c 

OSsICN I rwx1111 1 5/99  FLOOO CONTROL DISTRICT 

s t -- -- -- -- 
0 E 8 o ! 
0 

a 
1 o z 9 8 

rn - 2 z 18  
u, "? ", ' $  
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C .:\rcd\cad\<s.rYB.da. 

u I 
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400 0' 400 800 I H H Ci 
SCALE: 1'; 400' 
CONTOUR INTERVAL : 4 FEET 

. 
m +I + + 8, a.7t - ,  

MICHAEL BAKER JR INC. 5 
0t"CN rw,na 5/99 FLOOD CONTROL DISTRICT E / 

OF UARICOPA COUiTY " 
F d '  
E D.>C 
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a 

s l - ,  
0.re - ,  

D(O L l X U l  Y(I C(.Rll ".*..l 
i U B U I i l i 0  BY: 

- ,  P .:\csd\c.e4\ts.*UB.da - ,  z ,  
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FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 1 

FLOOD DELINEATION STUDY OF 
SALT - GILA RIVERS 

F.C.D. CONTRACT NO. 90-59 & 92-01 
L E G E W  

100-YR FLOODPLAIN BOUNOdRI 

FLOODWAI BOUNDARY --- 
RU 

WIDRdULlC BASE LINE 
-RM- 

13 0 
WITH RIVER MILE 4"----..&. 
STATION 200*00 --- 
CROSS SECIION 

ELEVllllON REFERENCE MARK ERMJ X 

BASE FLOOD ELEYdTiONS - 1221 - 
ZONE DLSlGNAIlONS ZONE Ai 
CORPORATE LIMITS C o r p o r a t e  $lmits 

~ ....... ~ ~ ..... . ~ .... ~ 

CONTROL POINT 114 A 

APPROXlUAlE SECIION CORNER 

ZONE GUTTER 
:xi - - - - - - - . 

ELEVATION REFERENCE MARKS 
NOTE: ALL U C Y l i l W S  1 9 C  BASE0 ON NATIONAL 

TCOOCT~C v c i i i r n t  D A r w  OF ,929 
ID. . U E Y  f f l l  -- OEKRlPTlWl lOCITlDN 
43 920.13 A BC in a HH a t  the htersectlan of 

Vineyard a ~ ~ r ~ x i m d t ~ ~ y  Rd. and  2100 ~ u l l a r d  feet ~ d .  routneriy TMS point of the is WW cormi 

Sec. 33. 1 I N. R I w of the CaSRBLM. ~aricopa county.  
Arizona. 

I GENERAL NOTES 

1. ALL PREdS OESICNPIEO bS ZONE X, ARE SHADED ZONE X. I / 
2. THE AVERlGE CONVLRSION FACTOR iROM NCVO 29 1 0  

NAVD 8 8  IS *I.BO4fi. 

INDEX MAP 

4 0 0  0' 4 0 0  BOO 
L H H  C_I 

SCALE: 1'1 4 0 0 '  
CONTOUR INTERVAL r 4 FEET 

MICHAEL BAKER JR INC. I 
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FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY I 

FLOOD DELINEATION STUDY OF i 

I SALT - GILA RIVERS 
F.C.D. CONTRACT NO. 90-59 & 92-01 [ I 

LEGEND 
100-YR FLOODPLAiN BOUNDARY 

FLOODWbY BOUNDARY - - - 
RU 

HYDRAULIC BilSE LINE 12 0 
-RM- 

13 0 
WITH RIVER MILE +-----&. 

I STATION 200*00 --- 

I CROSS SECTION 

ELEVlilON REFERENCE MLRK ERU3 X 

BASE FLOOO ELLVATIONS - I221 - 
ZONE OESIGNAIIONS ZONE AE 

CORPORAlE LIMITS CorooraTe \rmP+s 
~ ....... ~ ~ .... .~~ .... ~ 

CONTROL POINT 141 Q 

APPROX!MATE SECTION CORNER 

ZONL GUTTER 
3%: - - - - - - - . 

ELEVATION REFERENCE HARKS 
wri: r u  i r r u ~ i ~ c u i  ARE BI~LD on NlrlaNli 

C I O O i i l C  " C i i T l U I  D1T". OF ,929 I in. . ELEV rll OEYRIPTIOW/LCCAlI~ 

45 929.24 A BC in a HH a i  the intersection of  
Gysdrt  Rd. and Southern  due. lhis paint is the N I  
corner of Sec. 35. 1 I N. R I I of the C&SRB&U. 
~ a r i c o ~ a  County. Arizona. ILOCATEO ON SHEET 22dl 

46 935.63 A BC in a HH a t  the I n t e r s e c t i o n  of 
El corner ~ l r a ~ e  of Rd. S e r  and 15. Southern  1 I N. R bve. I I of ~ h l s  the point C&SRBW. is +he NL 

Uaricopa County. brlzona. ~ L O C A ~ E O  ON SHEET 2161 

GENERAL NOTES 

I. ALL AREAS DESlGNAlEO AS ZONE X. IRE SWAOED ZONE X. 

2. THE AVERAGE CONVERSION FnCTOR FROM NGVO 23 1 0  
NAVD 88 IS *1.804ft. 

INDEX MAP 
I 

4 0 0  0' 4 0 0  BOO 
H H - 

SCALE: 1'. 4 0 0 '  
CONTOUR INTERVAL : 4 VEET 

MICHAEL BAKER JR INC. 

PLANS 
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FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

SALT - GILA RIVERS 

FLOOD141 BOUNDARY 

HYDRAULIC 84% i iNE 
WITH RIVER U l i t  

SIAI lON 700100  --- 
ELEVATION REFERENCE MdRK 

BASE FLOOD ELEYAllONS 

ZONE OESIGNATIDNS 

CORPORAlE LlUlTS Cor~ardte ~ i m i t a  . .  ~ .... ~~ ..... ~ ~ ~ . . .  ~. 
CONIRM POiNi 

APPROXIUATE SECTION CORNER - - - - - - - . 
ELEVATION REFERENCE MARKS 

*OIL: 111 ELCYlTlONI ARE 815C0 ON N l i l o X ~ ~  
C L M T I I C  Y L R r l c l l  D l i Y U  Or  ,929 

ID. . ILEV lFll -- aStR IP I l rmnOCI lH* I  

51 969.29 A Gila Indian Reservation BC flush "iih 
the Pavement a t  i h e  intersection of Baseline Rd. a n d  
916+ Ave. ISI. This point is the NE corner a+ Set. 4 
1 I S. R I E of the GkSRBLu. Uaiicopa County. brlzina. 

GENERAL NOTES 

INDEX MAP 

_ _ _ _ - - - - -  

. .= , 

! 
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FLOOD CONTROL DISTRICT OF MARICOP~ COUNTY 
FLOOD DELINEATION STUDY OF SALT-GI/LA RIVERS 

F.C.D. CONTRACT NO. 90-59 & 92-01 

, 

The f0ll0win~ cert i f icat ion descriptions apply t o  all sealed sheets f o r  this study. 

ThlZ 1s 10 O O r f l f Y  tnar aa *w* ascomD,,moa 8" ,no sandus, 
"I-l 8m.r 
4301 Oursh @id.. i l ~ o d  
Bearor. ?n. 15009 

Cr.RLr's orlolm - ray  rn0DDIW control and lnonvmatot,on 
dona ulder my dracrlon Tram 1'191 10 1992. Ins inlormatlon 

C'O'ILd is correct an0 accurate re +nc bar, at  my rnD.ledOs 
>stla+. Cramer ing'naarin9 8°C. 

i*vl-n nm.*,,s.,w ..** * - - 
~ ~ ~ * W C W W $ . . , ~  

~~~ ~~ ~~ ~~ . . ~  . .~~ ~ . . . . ~ ~. ~ . ~ .~. . .. 
~ ~ ~ ~ 
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I GENERAL NOTES 

I. ALL &REAS OESICNAIEO PS ZONE X. ARE SHADED ZONL X. 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

FLOOD DELINEATION STUDY OF 
SALT - GILA RIVERS 

..Lo. CONTRACT NO. 90-59 li 9201 
LEGEND 

100-YR FL000PL"iN BWNOPRY 

FLOOOWAl BOUNOPRI ---- 
AM 

HIORhULIC BASE LINE 12 0 
nu- 
13.0 

WITH RIVER MILL --I-- - - -  +. 
STATION 200*00 --- 
CROSS SECTION 

ELEVATION REFERENCE UbAh ERU3 X 

BASE tLoO0 ELEV~~IONS - 1221 - 
ZONE DLSlGNdilONS 20% d t  

CORPORATE LIMITS COrDoiate Limits ... ~~ ....... ~ ...... ~ ... 
CONTROL POINT I44 A 

APPROXIMATE SECTION CORNER 

ZONE GU11ER -------. 
ELEVATION REFERENCE MARKS 

NOii; ALL ClCYLi lDNI  LRE SASE0 ON NLlioNill 
a o D m c  YERTICLL DATUM or I W P ~  

ID. - DEY UT1 -- DLYRIPTIOH/LOCATIOH 

.: (31 ' 1 u: .J. :: ill b: n .  ,.. - ,ir 
" e r i l : ?  I :' P, .>d.d ,  E,. r r  L911 A,.. - T . D l n .  
, " e  '.r rw, ? S  5<: 3, r h. c L 0 .  1,. 

' i \ R B t * .  ",r l , C J  >.I>?. .  I r  2r  r .  

61 1023.48 A B t  In a HH at the intersecilan of 
Lower corner Buckeye of sec. Rd. 20 ana 7 I 51rt  N. R bve. 2 E of ,his +he ooini C&SRB&M. is the NE 

naricooa ~ a u n t y .  iriiona. 

2. THE AVERAGE CONVLRSlON FACTOR rROU NGYO 29 TO 
NbVD 88 IS i l .804 f i .  

- 
MICHAEL BAKER JR INC. 

B. 0.16 
OCsICN a m  5/99 FLOOD C O N T R m  DISTRICT ' F 
OFI,CN CUR. a m  -7 OF MARICOPA COUNTY 

P L A l i  1IO 5/99 
R t M W E O  8.. 9 

-pp 

narc 
W E 0  87, 

PLANS L Y L  C"P,BIC 5/99 -- 0.1s 
Y 

IUBUlTTCD 8": 
mcr EI(Nill.0 (11I., UU.I 

nosinr L. DAVIES D..c, 5 /99  'lfc' 2 7 ~  46 j 
< 



ELEVATION REFERENCE MARKS 
M1T; A L L  i l E Y l l l O N 5  aR& 81SrD ON NI I IONAL 

CrollrTlc Y C R i l C l l  D'TYU Oi ,929 
ID. . ELEY IFTI -- LXSCRIPTIDIAOCAIIDI 

63 1020.50 A BC in a HH a t  the interseciion of 
Southern  w e .  dnd 4316 hue. ibis paint is the NE 
corner of Sec. 33. 1 I N. A 2 E of the G&SRBBM. 
Mdrlcopd County. brlzona. 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

FLOOD DELINEATION STUDY OF 
SALT - GILA RIVERS 

F.C.D. CONTRACT NO. 90-59 & 92-01 
LEGEND 

100-YR FLOODPLAIN BOUNDARY 

FLOODWbl BOUNDARY - --- 
AM 

HYDRAULIC BbSE LINE 12 0 
RM- 
13 0 

WITH RIVER MILE -4-- - - - &. 
ST4TiON 200*00 --- 
CROSS SECTION 

ELEVATION REFERENCE MARK ERU3 X 

BASE FLOOD ELEVdTlONS - 1221 - 
ZONE DESIGNATIONS ZONE b i  

CORPORATE LIMITS Car~ora te  ~ l m l i s  . ~ . ..... ~~ ...... ~ ~ . . .  
CONTROL POINT 144 A 

APPROXIMATE SECTION CORNER 

ZONE GUTTER 
:x: -------. 

2. 1 s t  AVERAGE CONVERSION rACTOR FROM NGVD 29 TO 
NAY0 88 IS tl.804ft. 

4 0 0  0' 

SCALE: 1'. 400' 
CONTOUR INTERVAL = 4 FEET 

MICHAEL BAKER JR INC. 
g 

B" OA,C 
O'SlCN LCPICIP 5/99 FLOOD CONTROL DISTRICT 6 

fg%srl16 oc i l c~  CHR. 1 a m  OF MARICOPA COUNTY 
c " 
0. 
. 34 =c--o 8,. 33 

i i 0  1/99 - 0.7% 
8 

m o - 0  a,, i 4, PLANS LHK. i r r i ~ r c  5/99 - 0.m 
i .eeo"L*+- 

SUBUilTCD 8": 
< * L i  i%,*lS w C ( l S . ,  ",",L(II m I .:\rca\~ldAicUUB.ds. m 
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FLOOD CONTROL DISTRICT I OF UARICOPA COUNTY I 
FLOOD DELINEATION STUDY OF 

SALT - GILA RIVERS 
F.C.O. CONTRACT NO. 90-59 & 92-01 

LEGEND 
100-YR FLOODPLAIN BOUNDARY 

I FLOODWAY BOUNDbRI - - - 
RM 

HYDRAULIC BASE LlNt 12 0 1 3 0  
WITH RIVER UlLE -4- - - -  C .  

CROSS SECTION 

ELEVATION REFERENCE UIRK ERU3 X 

BASK FLOOD ~LLVATIONS - 1221 - 
ZONE DtSlGNdTlONS ZONE b t  

CORPORdTE LIMITS C o r ~ o r d t e  Limits 
~ ...... ~ . ....... ~ ~ . . .  

CONTROL POINT 144 A 

APPROXIUATt SECTION CORNER 

ZONE GUTTER 
:x: -------. 

ELEVATION REFERENCE MARKS 
NDli; ALL E L l Y l i l W i  .rlI 8*10 ON Nilll0N.L 

C i O D i T l i  Y E i i l l C l l  DATUM OF d21 
ID. [LEV BTI -- C€SCRIPlIOW/LOClllOH 

64 1029.81 A BC in a HH a+ +he intersection o f  
Lower Buckeye ~ d .  and 4 P d  hue. This point is the NE I 
corner of Sec. 21. i I N. A 2 f of  the G~SRBSM. 
U ~ ~ I C O D ~  c w n t y .  Arizona. I 

65 1038.56 A c i ty  of ~ h ~ ~ ~ i ~  BC in a I(H a+ +he i 
intersection This DOint is of ihe Lower Nt coiner Buckeye of Sec. Rd. and 22. 3 5 t h  1 I N. Aue. R I E I 

of the G&SRBSU. Uar lcoDa county. brirona. 

66 1035.26 A BC in a HH at the inierrection of I 
Broadray Rd. and 3 5 t h  Ave. This Doint is +he Nt carner ! 
of Sec. 21. 1 I N. R 2 E of me G~SRBSM. ~ a r l c o ~ a  
county. Ariiona. i 

I 

I 

GENERAL NOTES I 
I 

I. ALL AREAS OLSIGNATED AS lONt  X. ARE SHdDED ZONE X. 
I 

2. THE NAY0 AVtRAGL 68 IS *1604f i .  CONVERSION FACTOR FROM NGYO 29 TO 1 
INDEX MAP 

400 0' 4 0 0  8 0 0  
I H H  - 
SCALE: 1'- 4 0 0 '  
CONTOUR INTCRYbL = 4 FEET 

MICHAEL BAKER JR INC. I I 
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FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

FLOOD DELINEATION STUDY OF 
SALT - GILA RIVERS 

F.C.O. CONTRACT NO. 90-59 & 92-01 
LEGEND 

IOO~YR FLOODPLAIN BOUNDARY 

FLOOOWbY BOUNOdRl --- 
RU 

HYORAULIC BASE LINE 12 o 
WITH RIVER MILE -4- - - - - +. 
STi\TION 200*00  --- 
CROSS SECTION 

ELEVATION REFERENCE UbAK ERM3 X 

BASE r ~ o o o  E L r v r r l o N r  - 1221 - 
ZONE OESIGN4llONS ZONE b i  
CORPORATE LIMITS CDrDOrdte L lm l t s  . . . ~ ~  .......... ~~~ ..... 
CONTROL POINT 144 A 

I\PPROXI*IhTE SECTION CORNER 

ZONE GUTTER 
:xi -------. 

E L E V A T I O N  REFERENCE "ARKS 
NOlC: 1 I L  E I C Y I T I O N I  I R E  Bd.PEO OH NLTIONLL 

GLODEliC Y i i l T l C l l  D l i Y U  Or ,929 
ID. . U E Y  l F l l  -- ~ S C R I P ~ ~ W R ~ I T I W  

~p 

67 1047.72 A C i t y  O f  Phoenix BC h a HH at the 
intersection of  over Buckeye Rd. and 2 i i h  dve. ,his 
~ o l n t  G&SRB&U. is  the ~ d r l c o p d  NE corner c o u n t y .  of Sec. drizon;. 23 1 I N. R 2 E o f  the 

GENERAL N O T E S  

I. LLL AREAS OESIGNATEO AS ZONE X. ARE SHADED ZONE X. 1 
I 

2. THE AVERAGE CONVERSION FACTOR FROM NGYO 29 TO 
NilVD 88  IS *1.804f+. i 

INDEX MAP 

I 

A 4 0 0  0' 4 0 0  8 0 0  j 3 U - 
SCALE: 1'. 400' 
C O N i O U R  I N T E R V A L  2 4 F E E T  

I MICHAEL BAKER JR INC. -1 1 
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FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

FLOOD DELINEATION STUDY OF 
SALT - GILA RIVERS 

F.C.D. CONTRACT NO. 90-59 & 92-01 
LEGEND 

lOO~YR FLOOOPLAIN BOUNDARY 

FLOOOWPI BOUNOdRl --- 
RM 

HYDRAULIC Bnsf LINE 12 0 
7,"- 

I 3  0 
WITH RlVtR MILE --I-- - - - &. 

CROSS SECTION 

ELEVhTION REFERENCE MARK ERM3 X 

B4SE iLOO0 ELtYbllONS - 1221 - 
ZONE OESlCNdTIONS ZONE At  

CORPORATE LlUlTS Cornorate Llmits ........ ~ ....... ~~ .... 
CONTROL POINT 1.4 A 

dPPROXIU4TE SECTION CORNEA 

ZONE GUTTER 
:xi -------. 

E L E V 4 l l O N  REFERENCE MARKS 
MTL: ALL CSOOEliC I l E Y l i l W I  Y l i l l C L L  ARE DATUM B A P O  Or ON 1929 NAllONAl 

ID. ' ELIV (TTI -- OEYR(PTIW/LOCITIM 

68 1059.71 P C i i y  of Phoenix BC fluin with the 
oavement in the intersection of west ~ i l t o n  due. and 
19th bve, i n i s  ~ o i n t  is located s~oroxtmateiy 550 feet 
S of the E quarter corner of sec. 13. i I N. R 2 E 
the GkSRBBIU. Mdri~opa County. Arizona. 1 1 0 C l ~ t o  
ON SHEET MI 

69 1053.IO P BC in a HH a t  the iniersection of 
B r o d d r a  Rd and 19th rve. This point 1s the YS corner 
of sec. 35. i I N. R 2 E a+ the GkSRBBIU. ~ a r ~ c o p a  
County, Arlzona. iLOCdlt0 ON SHEET 301 

I lOih.3i ;n rC.1 8: - r. m i ,-e n.er:elv :" 
c .  n '2ba.J .1C dl,, '.n :.r I' , , 4 - r  < ,,,= .,c 
c,,rc. 9' ic:. IC. I ,.. r 1 r L .  v-e c a c q e r r .  
" 3 ,  -2s r c . r s , .  t .  x,,. . I : A I ! ~  :+. 1.7:. 3c 

74 1196.11 a BC in a HH a t  the interrectian of  
Univers i t y  a~~rox ina ie ly  or. 150 and f e e t  24 th  N st. a i  rhls the ~olnt SE corner is located of sec. 15. 

T i N. R 3 t of the G~SRBBM. Uaricooa county.  Arizona. 
lLOCblED ON S H t t i  321 

G E N E R N  NOTES 

I. ALL AREAS OESIGNATED AS ZONE X. ARE SHADED ZONE X. 

2. THE AYERICE CONVERSION FACTOR FROM NGVO 29 1 0  
NAVD 88 IS *I.804+?. 

0' 4 0 0  8 0 0  - 
SCALE: 1'- 4 0 0 '  
CONTOUR INTERVAL = 4 FEET 

MICHAEL BAKER JR INC. 
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FLOOD CONTROL DISTRICT I OF UARICOPA COUNTY 
FLOOD DELINEATION STUDY OF 

SALT - GILA RIVERS 
F.C.D. CONTRACT NO. 90-59 & 92-01 

LEGEND 
100-YR FLOOOPLblN BWNDARI 

FLOODWAY BOUNOARI ----- 
RU RM 

HYDRAULIC 8bSE LINE IZ 0 I 3 0  
WITH RIVER MILE -4 - - - - - C. 

CROSS SECTION 

ELEVATION REFERENCE U4RI ERMJ X 

BASE FLOOD ELEVATIONS - 1221 - 
ZONE DESlGNdlloNS ZONE bE 

CORPORATE ilhllls C o r p o r a t e  t i m i i s  ...... ~ ........ ~~ .... ~. 
CONTROL POINT I44 A 

dPPROXlMATE SECTION CORNER 

ZONE GUTTER -------. 
E L E V I T I O N  REFERENCE UARKS 

NOli;  ALL ELEVATI(INI irlt 81S10 ON NAIIONIL 
CCODTTIC VLIITICLL OI IULI  OF ,929 

la . ELEV U T l  -- OESCRIPT1W/LOCAlIW 

105 1214.66 A GLO BC In the intersecilon of  a d i r t  
road N and s I V ~ I  vista 0r.1 and a dirt road j0 +he 
west l lndian School Rd.1. This poini is the NE corner 
Of Sec. 29. 1 2 N. R 6 E of the GISRBLM. Uarico~a 
county.  Arizona. 

GENERAL NOTES 

I. ALL &REPS OESIGNAlEO AS ZONE X. ARE SHbDEO ZONE X. 

2. THE AVERAGE CONVERSION FbCIOR FROM NGYO 29 1 0  
NkVO 88 IS 11.80411. 

INDEX MAP 

0' 4 0 0  8 0 0  
t_( 

SCALE: 1'. 4 0 0 '  
CONTOUR INTERVbL = 4 FEET 

MICHAEL BAKER JR INC. 
8. 0.3' 

I 
DcslcN 1 c 1 , FLWD CONTRDL DISTRICT E 
s w  r 1 m n  1 OF UARICOPA COUNTY * 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

FLOOD DELINEATION STUDY OF 
SALT - GILA RIVERS 

F.C.D. CONTRACT NO. 90-59 & 92-01 
LEGEND 

100-YR FLOOOPLAIN BOUNOARY 

FLOOOlAl  BWNDi lR I  - - - - 
AM 

12 0 
RU- 

HYDRAULIC BASE LINE 13 0 
WITH RIVER MILE -4- --  - - t. 
STbTION 700100 --- 
CROSS SECTION 

ELEVATION REFERENCE UdRX ERMI X 

BASE FLOOD ELEYdilONS - 1221 - 
ZONE OESIGN~TIONS ZONL AE 

CORPORATE LIMITS COrDDra te  Limit. ~~~. ............ ~~~ ~ . .  
CONlROL POINT IU Q 

hPPROXIMblTE SECTION CORNEA 

ZONE GUTTER -------. 
E L E V A T I O N  REFERENEE M A R K S  

MIL; aLL C l l Y l i l O N I  &RE B h i i 0  ON NIIIONLL 
CLMEIIC YLRTICAL L)l.UU Di ,925 

UL . ELEV IFTI  -- OEYRIPlIOW/LOCAlIcN 

108 1312.54 A GLO BC flush with the qround. lhls 
Doin+ IS  the NE coiner of Sec. 27. r 2 N. R 6 E a i  the 
G8SRBblM. U d r i ~ ~ ~ a  Co~nty .  Arizona. 

GENERAL N O T E S  

i. ALL AREAS DESIGNATED ns ZONE x. &RE srroto ZONE x. 

0' 4 0 0  800 - 
SCALE: 1'' 400' 
CONTOUR INTERVAL  : 4 FEET 

I MICHAEL BAKER J C I  
PLANS i: 

, u 

P L I N I  CHI. CVRRrC 5/99 m 
nh>c 

iUBUlTTLO BY: 
CWEF E%rnER .m m=t.L "#"am 

iiOBLRT i. D l V i i i  n.lcl 1/99 'Ii7 z 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

FLOOD DELINEATION STUDY OF 
SALT - GILA RIVERS 

F.C.D. CONTRACT NO. 9 0 - 5 9  & 9 2 - 0 1  
LEGEND 

100-YR fLOODPLblN BOUNOARI 

FLOOOW41 BOUNDARY - - - 
RU -RU- 

HIORilULlC BISE LiNL 13 0 
WITH RIVER M!lE l?f--..t. 

s 

: 
4 - 

> 
P 
^ r:\,ca\c.ad\cs.r<.6a41 \ / 

.Is(., YLWI*C cww: a l l %  "laetas ro. m.. rr*ra BArra n ix. AiRlrr  uwsa  rw.m: "on* u*aaar m 8%. 
-111E aP.Nl: J A l t l Y  I N C I T L I J  L CPIII(II E % l r c l l l .  

rralrL urpptffi mysy(l; Y~CHALL BUCR 8. T. ,\ 
RIVER C W l  ON": I*ll  10~211. 21.>Y. L .0-.. -1. il,*e L".WL on.: r*ri a -40  M Y .  

I*IP "As .A5 AliPUliO B R a i r n L Y Y l l C  " < T a m  To urlm wp kcnarc" nuo*mi 
I--40* UYIICUIII srllr * 1 imim IMltWILI .I. S L Y 0  a V l O y D  cmram -MI 118wi D ~ T C L  13 ar. 1-1 , l, JM, m z  ; 21 J.W. as. CLIWI DIII. .PP. 199% r ~ l w r  OATC, rtn. 1991. YIlNj *LO I11 *XllZalll illU1. OIl l  AlWlW0 BY JITXIV LmlCliS L C P i i r R  tffilwiiili SEE COVER MEET FOR INDIVIDUAL OISCIPLl$EiES' CERTIFICATION 

STATION 200.00 --- 
CROSS SECIION 

ELEVATION REFERENCE UdRI ERM3 X 

BASE FLOOD ELLV&llONS - 1221 - 
ZONE DESIGNATIONS ZONE a i  

CORPORATE L lM i lS  ...... c o r p o r a t e  .~~~~ ~~~~~~ L I ~ I ! ~ . , ,  

CONTROL POINT 144 A 

APPROXIMATE SECilON CORNER 

ZONE GUTTER 
:x: -------. 

ELEVATION REFERENCE UiRKS 
noii; r r i  ci<v*r,mi nai 8. ID ON NA,,o*aL 

CCODCTIC YLIITICIIL DaIUU OF 1929 
ID. . CLEY lFT l  -- OfYRIPTION/LOClllal 
I 09  1103.21 A GL0 BC on an Iran pipe. T n i r  point is 

the ~ a r i c o ~ a  NE coiner county. of ~ i i zona .  Sec. 22. T 2 N. R 6 E of  the G&SRB&U. 

GENERIL NOTES 

I. ~ L L  AREAS OESIWATLD AS ZONE X. ARE s H a o t o  ZONE X. 

2. THL NAY0 AVERAGE 88  IS *1.804ft. CONVERSION FACTOR FROM NGVO 29  TO 

INDEX MAP , 

0' 4 0 0  8 0 0  - 
SCALE: 1'. 4 0 0 '  
CONTOUR INTERVAL  : 4 F E E T  

MICHAEL BAKER JR INC. 

l o c s 8 c ~  la FLOOD CONTROL 

OiSIC* CH". OF UARICOPA COUNTY 

PLANS 5,- 
mc-mn a,. 

P u N I  CUX. C11181C 5/99 
.-%a-0 a.. 

0.n 

IUBUIIIIO BY: 
mu <*,xm .* a%R& "hM.SR 
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SECTION 6.0 EROSION AND SEDIMENT TRANSPORT 

No erosion or sediment transport analyses were performed for this study. 
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FLOODWAY DA FEDERALEMERGENCYMANAGEMENTAGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

- 

- 

FLOODING 

CROSS SECTION 

Agua Fria River 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
Y 
Z 

SOURCE 

DISTANCE' 

0.16 
0.346 
0.537 
0.727 
0.904 
1.08 
1.275 
1.458 
1.648 
1.838 
2.023 
2.21 
2.369 
2.555 
2.743 
2.934 
3.12 
3.312 
3.503 
3.633 
3.702 
3.867 
4.01 
4.164 
4.334 
4.531 

WIDTH 
(FEET) 

2,300 
2,560 
2,620 
2,300 
2,030 
1,770 
1,500 
1,756 
1,839 
1,935 
1,861 
1,661 
1,480 
1,349 
1,504 
2,050 
2,048 
1,867 
1,428 
1,184 
1,147 
819 

1,110 
1,112 
1,106 
1,113 

BASE FLOOD 
WATER-SURFACE ELEVATION FLOODWAY 

SECTION AREA 
(SQUARE FEET) 

9,911 
12,213 
12,420 
11,634 
9,554 
9,559 
6,899 
7,637 
12,618 
11,464 
9,230 
8,130 
8,395 
8,113 
8,871 
10,930 
11,125 
12,001 
8,551 
4,444 
6,892 
5,429 
8,761 
8,522 
4,514 
8.127 

REGULATORY MEAN VELOCITY 
(FEET PER 
SECOND) 

5.1 
4.2 
4.1 
4.4 
5.3 
5.3 
7.4 . 
6.7 
4.0 
4.4 
5.5 
6.3 
6.1 
6.3 
5.7 
4.7 
4.6 
4.2 
6.0 
11.5 
7.4 
9.4 
5.9 
6.1 
11.5 
6.4 

WITHOUT 
FLOODWAY 

WITH 
FLOODWAY 

IFEET 

- 

INCREASE 

NGVD) 

917.P 
920.4l 
922.9 
925.5 
927.6 
929.6 
931.9 
935.1 
937.4 
938.0 
938.9 
940.6 
942.5 
944.8 
946.9 
948.7 
949.8 
951.0 
952.1 
952.8 
955.4 
957.9 
961 .O 
961.8 
962.6 
966.2 

REVISED 
d 

?21.3%%4 
Y21.393S 
722,- 

924.7 
926.9 
928.8 
931.0 
934.2 
936.6 
937.2 
938.2 
940.1 
941.7 
944.0 
946.1 
948.2 
949.5 
950.7 
952.0 
952.8 
955.4 
957.8 
961.0 
961.8 
962.6 
966.2 

0.7 
0.8 
0.9 
0.8 
0.7 
0.8 
0.9 
0.9 
0.8 
0.8 
0.7 
0.5 
0.8 
0.8 
0.8 
0.5 
0.3 
0.3 
0.1 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 

DATA 

916.6' 
919.6' 
922.02 
924.7 
926.9 
928.8 
931.0 
934.2 
936.6 
937.2 
938.2 
940.1 
941.7 
944.0 
946.1 
948.2 
949.5 
950.7 
952.0 
952.8 
955.4 
957.8 
961.0 
961.8 
962.6 
966.2 



FLOODWAY DATA TABLE 

' Convergence with Salt Rivm 

Flooding Source 

Cross Section 

Salt River - South Split 

A 
B 
C 

Base Flood Elevations (ft NGVD29) Floodway 

With 

Floodway 

1180.0 

1199.0 
1204.8 

Mean Velocity 

(ftlsec) 

1.6 

12.0 

2.0 

~istance' 

0.173 

0.510 

0.855 

Increase 

0.0 

0.0 

0.1 

Width 

(ft) 

1214 

3 00 

535 

Regulatory 

1180.0 

1199.0 

1204.7 

Section Area 

(ffi 

10050 

1332 

803 1 

Without 

Floodway 

1180.0 

1199.0 

1204.7 



FLOODWA r OATA TABLE 

' Miles Above Confluence with Gila River 

~iver Side I Land Side 

Increase 

0.3 
0.0 

0.7 
0 2 

0.1 
0.1 

0.1 
0.0 
0 0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 0 

0 0 
0.0 
0.0 

0.0 

0.0 
0.0 

0.0 

With 

Floodway 

1037.7 
1038.3 

1041.3 
1043.9 
1048.7 

1056.3 
1063.6 
1068.0 
1069.2 
1074.2 
1076.9 
1078.1 
1081.9 
1088.3 
1093.7 
1098.9 
1103.1 
1107.2 
1111.7 
1118.2 
1123.6 
1127.8 

1132.9 

1139.7 
1145.0 

1149.4 

Flooding Source 

Cross Section 

X 
Y 
Z 

AA 
AB 
AC 
AD 
AE 
AF 
AG 
AH 
A1 
AJ 
AK 
AL 
AM 
AN 
A 0  
AP 

AQ 
AR 
AS 
AT 
AU 
AV 

AW 

Base Flood 

Mean Velocity 

(ftlsec) 

5.4 
7.9 
7.7 

15.6 
14.3 
17.1 

14.1 
8.8 

12.5 
11.0 
7.4 
9.8 
18.0 
11.9 
14.7 
11.6 
10.1 
11.8 
14.8 
11.6 
11.4 
11.8 

11.3 

12.9 
11.4 
11.2 

~istance' 

10.736 
11.211 
11.687 

12.105 
12.556 
13.031 
13.409 
13.809 
14.141 
14.520 
14.900 
15.337 
15.750 
16.223 
16.515 
16.990 
17.385 
17.859 
18.330 
18.807 
19.281 
19.610 

20.083 

20.604 
21.017 

21.492 

Elevations (ft 

Regulatory 

1037.4 
1038.3 

1040.6 
1043.7 
1048.6 

1056.2 
1063.5 
1068.0 
1069.2 
1074.2 
1076.9 
1078.1 
1081.9 
1088.3 

1093.7 
1098.9 
1103.1 
1107.2 
11 11.7 
1118.2 
1123.6 

1127.8 

1132.9 
1139.7 

1145.0 
1149.4 

NGVD29) 

Without 

Floodway 

1037 4 
1038.3 
1040.6 

1043.7 
1048.6 
1056.2 

1063.5 
1068.0 

1069.2 
1074.2 
1076.9 
1078.1 
1081.9 
1088.3 
1093.7 
1098.9 
1103.1 
1107.2 
1111.7 
1118.2 
1123.6 
1127.8 

1132.9 

1139.7 
1145.0 

1149.4 

Floodway 

Width 

(ft) 

1980 
1411 

1112 
526 
550 
558 

636 
880 
852 
745 
900 
1054 
594 
890 

907 
947 
897 
999 
824 
1035 
987 
1027 

1006 

907 

912 
906 

Section Area 

(ft', 

31047 
20957 
21561 

10619 
11613 
9738 
11740 
19319 
13541 
15305 
2283 1 
17199 
9383 
14237 
11465 
14614 
16768 

14340 
11392 
14553 
14890 

14367 

14993 

13097 
14837 
15058 



' Miles Above Qest of Gillespie Dam 
~ i v e r  Side 1 Land Side 

Base 

Regulatory 

815.3 

816.8 

818.7 

822.5 

827.5 

829.5 

834.9 

835.5 

837.2 

839.1 

841.5 

842.7 

845.0 

849.5 

851.9 

855.2 

857.4 

860.3 

864.5 

868.2 

Flooding Source 

Cross Section 

Gila River 

U 

V 

W 

X 

Y 

Z 

AA 

AB 

AC 

AD 

AE 
AF 

AG 

AH 

A1 

AJ 

AK 

AL 

AM 

AN 

~istance' 

12.352 

12.694 

13.017 

13.428 

13.725 

14.042 

14.607 

14.987 

15.491 

15.933 

16.403 

16.872 

17.342 

17.811 

18.290 

18.768 

19.201 

19.572 

20.125 

20.540 

Mean Velocity 

(Wsec) 

4.1 

4.5 

5.0 

7.4 

6.0 

6.5 

2.9 

3.7 

4.4 

4.9 

3.9 

4.5 

6.8 

5.6 

4.4 

4.6 

7.2 

5.4 

5.8 

7.4 

Flood Elevations 

Without 

Floodway 

815.3 

816.8 

818.7 

822.5 

827.5 

829.5 

834.9 

835.5 

837.2 

839.1 

841.5 

842.7 

845.0 

849.5 

851.9 

855.2 

857.4 

860.3 

864.5 

868.2 

Width 

(ft) 

4729 

4934 

5166 

4152 

3460 

5266 

8050 

7110 

6424 

5028 

4680 

4034 

4077 

3994 

5234 

5845 

5009 

4343 

3981 

3243 

Floodway 

Section Area 

(f6 

50741 

47210 

42379 

28581 

34840 

32418 

73178 

57154 

48280 

42644 

53279 

46892 

31121 

37614 

48159 

45546 

29118 

39071 

38956 

30807 

(ft NGVD29) 

With 

Floodway 

816.2 

817.5 

819.1 

822.8 

827.7 

829.6 

835.5 

836.2 

838.0 

840.0 

842.0 

843.2 

845.3 

849.5 

852.0 

855.2 

857.5 

860.5 

864.8 

868.4 

Increase 

0.9 

0.7 

0 4 

0 3 

0 2 

0.1 

0.6 

0 7 

0.8 

0.9 

0.5 

0.5 

0.3 

0 0 

0 1 

0.0 

0.1 

0.2 

0.3 

0 2 



FLOODW 9 dATATABLE 

' Miles Above Crest of Gillespie Dam 
~iver Side / Land Side 

Flooding Source Base Flood Elevations (ft NGVD29) 

Cross Section 

BK 

BL 

BM 

BN 

BO 

Floodway 

Regulatory 

932.0 

936.5 

939.5 

940.7 / 940.6' 

945.3 1 944.92 

~istance' 

3 1.405 

31.872 

32.156 

32.525 

33.009 

Width 

(ft) 

4903 

4079 

4912 

4444 

4629 

Without 

Floodway 

932.0 

936.5 

939.5 

940.6 

944.9 

Section Area 

(ffi 

38957 

36077 

474 17 

43486 

39555 

Mean Velocity 

(ftkec) 

5.8 

6.3 

4.8 

5.2 

5.7 

With 

Floodway 

932.9 

937.4 

940.4 

941.6 

945.7 

Increase 

0.9 

0.9 

0.9 

1 .O 

0.8 



Table 3. Summary of Discharges 

Drainage Area Peak Dischges Qlbic Feet Per Second 
Flooding Source and Location (Square Miles) 10-Year 50-Year 100-Year 

Gila River 
Below Confluence with Salt River 39,656' 57,000 185,000 227,000 
Below Confluence with Wateman Wash 42,367' 46,000 160,000 210,000 

Salt River 
At Granite Reef Dam 
At Gilbert Road 
At Mill Avenue Bridge 
At Central Avenue 
At 67' Avenue 

--I Oftotal drainage area, 1951 sq. mi. is locatedupstream of dams and is non-contniuting 
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SECTION 7.0 DRAFT FIS REPORT DATA 

See the following pages for the Summary of Discharges Table, Floodway Data Tables, 
Annotated FIRMS, and Flood Profiles. 

Revisions to effective floodway Data Tables and Flood Profiles for tributary streams 
resulting eom the study have been included in this section. 

SalVGila mood Delineation Study - 40 - May 1999 


