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a SECTION 1: INTRODUCTION 

1.1 Purpose of Report 

The purpose of this report is to provide documentation for new floodplain delineation for 
the Gila Bend ADMP. The 100-year floodplain and floodway are delineated for a 
number of washes from the 1-8 ~iterstate Highway south to the northern boundary of the 
Barry M. Goldwater Gunnery Range. A previous flood insurance study has delineated 
the floodplain and floodway for Bender, Sand Tank and Scott Avenue Washes from the I- 
8 Interstate Highway north to the confluence with the Gila River. Another study prior to 
this one delineates the floodplain behind the Gila Bend Canal. 

This study delineates approximately 18 miles of floodplain and floodway along Bender 
Wash, Sand Tank Wash, Scott Avenue Wash, Quilotosa Wash and Sauceda Wash. New 
delineation is also prepared for several unnamed washes with proposed names of Pioneer 
Cemetery Wash, Evans Wash, Hacker Wash, West Quilotosa Wash and Citrus Valley 
Wash. New delineation was also prepared for conveyance corridors behind the Gila 
Bend Canal and 1-8 where overtopping of the canal and highway occurs. The proposed 
names for these corridors are Gila Bend Canal Wash, 1-8 Wash East, 1-8 Wash West and 
Hacker Diversion Wash. 

1.2 Authority 

a The authority for this project is: 

The Flood Control District of Maricopa County, Arizona 
FCD 99-18 
Project Manager: Geza Kmetty 

1.3 Location of Project 

The project site resides within Maricopa County and includes part or all of the following 
sections: T6S R4W sections 5-9, T6S R5W sections 1-5 and 8-12. There is also 
approximate floodplain delineation located in T5S R5W sections 15-17,20-22,27-29 and 
32-35. See the Location and Vicinity Maps located on pages 3 and 4. 

The starting river mile for each wash is based upon the distance to the confluence with 
the major downstream watercourse. In the case of Citrus Valley Wash, Sauceda Wash 
and Quilotosa Wash this is the Gila River. The entire study is in unincorporated 
Maricopa County and the project is generally located south and southwest of the town of 
Gila Bend, Arizona. Figure 1-1 is a Location Map for the Study Area. Figure 1-2 is a 
Vicinity map showing the location for the Study Area with respect to the town. 



1.4 Methodology 

HEC-RAS models were developed for each detailed study reach using peak discharges 
from the 1992 Gila Bend Area Floodplain Delineation Study. The 1992 hydrologic 
model had to be modified, however, in order to 1) account for additional split flows 
identified with the HEC-RAS modeling, and 2) account for changes in the storage routing 
behind the Gila Bend Canal identified with the new detailed mapping. In fact, the 
analysis of many of the detailed study reaches that involve split flows required an 
integrated, iterative approach of hydrologic and hydraulic modeling to determine the final 
peak discharges and corresponding floodplain boundaries. In addition to the split flow 
and storage routing revisions, several of the drainage subbasins in the 1992 hydrologic 
model had to be further subdivided in order to calculate peak discharges for study reaches 
along Scott Avenue Wash and along Hacker, Evans and Pioneer Cemetery washes. 



Figure 1-1 Location Map 



Figure 1-2 Vicinity Map 

VlClNllY MAP I 
Not to Scale 



a Section 2: FEMA Forms 

2.1 Study Documentation Abstract for FEMA Submittals 

2.1.1 Date Study Accepted 

To be filled in upon acceptance by FEMA 

2.1.2 Study Contractor 

Engineering and Environmental Consultants, Inc. 
3003 N. Central Avenue, Suite 600 
Phoenix, Arizona 85012-2905 
Tel: 602-248-7702 
FAX: 602-248-7851 

Contacts: Mark Gavan, P.E. 
Lloyd Vick, E.I.T. 

Contract Number: 99541 

List of Subcontractors: Premier Engineering Corps 
1600 W. Broadway Road 
Tempe, Arizona 85282 
Tel. 480-829-6000 

Cooper Aerial of Phoenix Inc. 
11402 N. Cave Creek Road 
Phoenix, Arizona 85020 
Tel. 602-678-511 1 

SurvNet Inc. 
150 N. Stapley Drive 
Mesa, Arizona 85203 
Tel. 480-835-9070 

2.1.3 FEMA Technical Review Contractor 

2.1.4 FEMA Regional Reviewer 

2.1.5 State Technical Reviewer 



2.1.6 Local Technical Reviewer 

Flood Control District of Maricopa County 
2801 W. Durango Street 
Phoenix, Arizona 85009 
Tel: 602-506-1501 

Contact: Tim Murphy, P.E. 

2.1.7 Reach Description 

Revision to the existing FIRM maps can be found in the Map Section off Book 3. 

Bender Wash - a meandering southwestern desert wash, beginning upstream of 1-8 on 
FIRM Panel 04013C3490E and ending on FIRM Panel 04013C3491E. 

Bender Wash North Tributary - a meandering southwestern desert wash, splitting off 
from Bender Wash just upstream of 1-8 on FIRM Panel 04013C3490E and ending on 
FIRM Panel 04013C3491E. 

Sand Tank Wash - a meandering southwestern desert wash, beginning upstream of 1-8 on 
FIRM Panel 04013C3490E. 

Scott Avenue Wash - a meandering southwestern desert wash, beginning upstream of 1-8 
on Firm Panel 04013C3490E. 

1-8 Wash East - wash resulting from a diversion at Scott Avenue Wash, with runoff 
routed through a retention basin. Begins upstream of 1-8 and west of Scott Avenue Wash 
on Firm Panel 04013C3490E. 

Pioneer Cemetery Wash - a meandering southwestern desert wash, beginning upstream of 
the Tucson Cornelia and Gila Bend Railroad at the confluence with Evans Wash and 1-8 
Wash East on Firm Panel 04013C3490E. 

Evans Wash - a meandering southwestern desert wash, beginning upstream of the Gila 
Bend Canal at the confluence with Hacker Wash on Firm Panel 04013C3490E. 

Hacker Wash - upstream of the Gila Bend Canal this is a meandering southwestern desert 
wash (except at borrow pit), however, downstream of the canal it is channelized through 
1-8, the Southern Pacific Railroad and Pima Road. It begins on FIRM Panel 
04013C3480E and ends on FIRM Panel 04013C3490E. 

Hacker Wash Diversion -wash resulting from a diversion at 1-8 and Hacker Wash on 
FIRM Panel 04013C3480E. 



Gila Bend Canal Wash - wash resulting from a diversion at Gila Bend Canal and Hacker 
Wash on FIRM Panel 04013C3490E. Flow follows the Canal to the west to the 
confluence with Quilotosa Wash. 

Quilotosa Wash - a meandering southwestern desert wash, beginning downstream of 1-8 
on FIRM Panel 04013C3475E and continues on FIRM Panel 04013C3470D and ending - 
on FIRM Panel 04013C3490E 

West Quilotosa Wash - a wide area of shallow sheet flow on FIRM Panel 04013C3470D. 
A diversion at the Gila Bend Canal routes some flow to Sauceda wash. The remainder 
flow converges with Quilotosa Wash just upstream of 1-8. 

Sauceda Wash - a meandering southwestern desert wash, beginning downstream of 1-8 
on FIRM Panel 04013C3470D. 

1-8 Wash West - wash resulting from a diversion at Sauceda Wash and the Southern 
Pacific Railroad on l3RM Panel 04013C3470D. Runoff flows to the east to converge 
with West Quilotosa Wash. 

Citrus Valley Wash - a meandering southwestern desert wash, beginning downstream of 
1-8 on FIRM Panel 04013C3470D. 

2.1.8 USGS Quad Sheets 

'7,s minute Series (Topographic) 

GILA BEND, ARIZ. 1973 Aerial Photographs taken in 1972 
SMURR, ARIZ. 1973 Aerial Photographs taken in 1972 

2.1.9 Unique Conditions and Problems 

There are several unique conditions that complicate this study. Supporting Hydrologic 
data can be found in Section 4 and calculations in Appendix D. Hydraulic data can he 
found in Section 5 and calculations in Appendix E. 

Diversions and Split Flows 

Bender Wash diversion at 1-8. Two sets of culverts are spaces so that stormwater in 
Bender Wash does not flow through the culverts. This causes an increase in the 
diverted flow along 1-8 to Sand Tank Wash. 
There is breakout occurring upstream of 1-8 from Sand Tank Wash to Scott Avenue 
Wash. 
Split flow occurs at the confluence of 1-8 Wash East with Cemetery and Evans Wash. 
This split occurs as flow overtops the Tucson Cornelia and Gila Bend Railroad. The 
breakout flow is conveyed along the 1-8 embankment and rejoins the flow in Evans 
wash at the Gila Bend Canal. 



A diversion at Hacker Wash and the Gila Bend Canal directs runoff over SR-85 along 
the Gila Bend Canal. This flow experiences side weir flow that eventually converges 
with Hacker Wash Diversion. The remaining stormwater flows behind the canal and 
converges with Quilotosa Wash. 
A diversion at Hacker Wash and 1-8 creates Hacker Wash Diversion as stormwater 
flows along the 1-8 embankment to the traffic interchange at the Southern Pacific 
Railroad. 
A diversion of flow at the Gila Bend Canal and West Quilotosa Wash. At this 
location there is no conveyance corridor through the canal. The diverted runoff flows 
to the west to Sauceda Wash while the remaining flow ponds and then overtops the 
canal and continues on to 1-8 where it converges with Quilotosa Wash. 
A diversion at Sauceda Wash and the Southern Pacific Railroad directs stormwater to 
the east along the railroad to converge with West Quilotosa Wash. 

Alternate Flow Conditions (with and without Canal embankment) 

The Gila Bend Canal embankment is subject to overtopping and washout. As such 
the washes subject to the potential washout of the Canal embankment were modeled 
in HEC-1 for two conditions. One condition is with the canal embankment remaining 
in place and the other is without the canal, ignoring the storage and/or diversion 
effects of the canal embankment. For purposes of delineating the floodplains, the 
largest peak discharge from the two conditions was used. The washes impacted by 

a the potential washout are Citrus Valley Wash, Sauceda Wash, Quilotosa Wash, West 
Quilotosa Wash and Hacker Wash. 

Side Weir Flow 

Side weir flow occurs as diverted stormwater flows along the Gila Bend Canal Wash. 
The water surface elevation is consistently higher than the canal embankment causing 
water to spill over the canal. 
The diverted flow from Sauceda at the Southern Pacific Railroad flows east to join 
with West Quilotosa Wash. Along the way side weir flow spills over the railroad and 
highway. 

2.1.10 Coordination of Peak Discharges 

The hydrology for this project was prepared by Burgess & Niple Inc., Gila Bend Area 
Floodvlain Delineation Studv. March 1992. Revisions to the hydrology based upon new 
mapping are included in this technical data notebook. 

2.2 FEMA Forms 

This section contains the FEMA Forms for the following Washes. 



Bender Wash 
Bender Wash North Tributary 
Sand Tank Wash 
Scott Avenue Wash 
1-8 Wash East 
Pioneer Cemetery Wash 
Evans Wash 
Hacker Wash 
Hacker Wash Diversion 
Gila Bend Canal Wash 
Quilotosa Wash 
West Quilotosa Wash 
Sauceda Wash 
1-8 Wash West 
Citrus Valley Wash 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B NO. 3067-0148 
REVISION REQUESTER AND COMMUNITY OFFICIAL Expires April 30, 2001 

Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate 
iqcludes the time for reviewing instructions, searching existing data sources, gathering and maintaining the 

ed data, and completing and reviewing the form. Send comments regarding the accuracy of the burden 
ate and any suggestions for reducing this burden to: Information CoilecRons Management, Federal 

Emergency Management Agency, 500 C Street, S.W., Washington DC 20472; and to the Office of Management I 
and kdget, ~ap&ork ~educt ion Project (3067-0148). washington, DC 20503. 
You ore not required to respond to this collecHon of Intomtlon unless a volld OMB Conhol Number Is displayed in the upper right corner of 
mis fon. I 

1. REQUESTED RESPONSE F R O M  F E M A  
I . 

I Thls request is for a: 

CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify o map 
revision. or proposed hydrology changes (See 44 CFR Ch. 1. Parts 60.65 & 72). 

I LOMR A letter from FEMA officially revising the current NFlP map to show the changes to floodplains, 
fioodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Ports 60 & 65.) I 

I Other Describe: Floodolain and Floodwav Determination I 
I 1. The basis for this revision request is (are): (check all that apply) I I Phydcal Change improved Methodology/Data Floodway Revision I 

Other Describe: This is the first detailed studv of this area 1 A photograph Is not required, but is very helpful during review 

2. Flooding Source: Bender Wash I @ I 3. Project Namelldentifler: Giio Bend ADMP/Floodolain Delineation Studv F.C.D. No 99-18 I 
I 4. FEMA zone designations affected: ZXEX 

(example: A, AH, AO, AI-A30. A99, AE. V, V1-V30. VE, B, C. D. X) 

1 6. The area of revision encompasses the following types of flooding and structures. Check all that apply. I 

5. The NFIP map yce!!s) affected for all impacted communities is (are): . . . .<. I Q' 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 

Communlty No. 

Ex: 480301 
480287 

040037 

040037 

Riverine 
Coastal 
Alluvlal fan 
Shallow Flooding (e.9. Zones A0 and AH) 
Lokes 
Other (describe) 

F EMA Form 81 -89 Revision Requester and Community Offlcial Form MT-2 Form 1 Page 1 of 2 

State 

TX 
TX 
A2 
A2 

Community Name 

Katy. City 
Harrls County 
Unincorporated area of Marlcopa County 
Unlncorporated area of Morlcopo County 

Structures 

Channelization 
Levee/Fioodwall 

17 BridgeICulvert 
Dam 
Fill 
Other (describe) 

Mop No. 

480301 
48MIC 
M013C 
M013C 

Panel No. 

W05D 
02206 
34WE 
3491 E 

Effective 
Date 
02/08/83 
MI28190 
09/30/95 
09/30/95 



4. ENCROACHMENT INFORMATION 
1. Does the State have jurisdiction over the floodway or its adoption by communities participating in the NFIP? 

Yes No I 
s. attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the 

of the revised floodway by the appropriate State agency. I 
I 2. Does the development in the fioodway cause the 1% annual chance (base) elevation to increase at any location by 

more than 0.000 feet? C] Yes C] No C] NIA I 
3. Does the cumulative effect of all development that has occurred since the effective SFHA was originally identified 

cause the base fiood elevation to increase at any location by more than one foot (or other increase limit if community 
or state has adopted more stringent criteria - even If a floodway has not been delineated by FEMA)? Yes C] I *O 

I If the answer to either items is Yes, please attach documentation that all requirements of Section 65.12 of the NFIP regulations 
have been met, regarding evaluation of alternatives, notice to individual legal property owners, concurrence of CEO, and 
certification that no insurable structures are impacted. I 

p ~ - ~ ~  

5. MAINTENANCE RESPONSIBILITY 
The community is willing to assume responsibility for performing C] overseeing compliance with the 
maintenance and operation plans of the- 

(Name) 
fiood control structure. if not performed promptly by an owner other than the community. the community will provide 
the necessaly services without cost to the Federal government. 

Operation and maintenance plans are attached. Yes No NIA I 
6. REVIEW FEE 

I I 
I 

The review fee for the appropriate request category has been included. Yes Fee amount: $- 
OR 

This reauest is based on a federally sponsored fiood-control project where 50 percent or more of the project's cost is I 
federaiiy sponsored, or the request is based on detailed hydrologic and hydraulic studies conducted'by~ederai, State, 
or local agencies to replace approximate studies conducted by FEMA and shown on the effective FIRM; thus the 
project is fee exempt. I7 Yes I 

Please see Instructions for Fee Amounts I 
7. SIGNATURE 

I 
. . 

I I 
- 

conditions in the community.~ I 
-~ - ~ - ~ - -  ~ ~ - ~ - ~ -  

I Signature of Revision Requester I I Signature of Community Official I 

Note: I understand that my signature Indicates that all information 
submitted in s u ~ ~ o r t  of this reauest is correct 

I Plinted Name and Title of Revision Requester 

Note: Signafure indicates that the community understands, from 
the revision reauester, the im~acts ot the revision on fioodina 

d Control District of Marico~a County 
Compony Name I FiOO 

I I K d  Name and Title of Community Official 

ontrol District of Marico~a County / 1 Ed&nity Name 

Tolephonc No : 602-5061 Y l i  Dare. I Te ophone No. 002-51361 501 Dale - 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER I Check which forms have been included with this request 

I 
R LAND SURVEYOR 

with 44 CFR Ch. 1, Sect 65.2 Form Name and (Number) Reauired if ...... 
[XI Hydrologic (3) new or revised discharges 
[XI Hydraulic (4) new or revised woter-surface elevations 

Mapping (5) floodpiain/fioodway changes . . 

T. Gavan. P.E., Proiect Manaaer 
d Name and Title of Revision Requester 

Registr No. lW4 Expires (Date) State 

Type of UcenselExpertise: Civil Enaineering 

Channelization (6) channel is modified 
BridgelCuivert (7) additlonlrevislon of bridge/culvert 
Levee/Floodwali (8) additionlrevision of levee/floodwail 
Coastal (9) new or revised coastal elevations 
Coastal St~ctures (1 0) additionlrevision of coastal structure 
Dam (11) additionlrevlsion of dam 
Alluvial Fan (1 2) structures proposed on aiiuvioi fan 



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

PUBLIC BURDEN DISCLOSURE NOTICE 
lic reporting burden for this form is estimated to average 3.67 hours per response. The burden estimate 
des the time for reviewing Instructions, searching existing data sources, gathering and maintaining the 

n I b  ded 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 InformaRon unless a valid OMB Control Number Is displayed in the upper right corner of 
this form. 

Note: Flll out one form for each flooding source studied 

Community Name: Unincor~oroted MO~~CODO Couniy 

Flooding Source: Bender Wash 

Project Namelidentifier: Gila Bend ADMP, FCC No. 99-18 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 
No existing analysis improved data Changed physical condition of watershed I I Alternative methodology Proposed Conditions (CLOMR) [7 Other I 

I For the reason stated above, please attach a detailed explanation. if a computer programlmodei wos used in revising the 
hydrologic analysis, please provide a diskette with the Input files for the some flood recurrence intervals contoined in the FiS I 
for that stream; and at least for the 1% annual chance (bose) flood where no oetoi ed sTudy exsts 
Explanation provided: IXI Yes No Diskettes provided: IXI Yes No I 

Regional Regression Equations Form 3 - Attochment C Yes • No 
[XJ PrecipitationIRunoff Model Form 3 -Attachment D IXI Yes 17 No 

Other Back-up computotions and supporting dato Yes No 

.:'.%-?-...~~- 
3. APPROVAL OF ANALYSIS 

) The hydrologic or~o~y;lb has already been approved by a local, state, or Federoi Agency. Yes [7 No [7 Not ". ' 1 I Required 

If Yes, attach evidence of opproval. Approval attached. If No, attach explanation. Explanation attached. I 
4. COMPARISON OF BASE FLOOD DISCHARGES 

Location: Drainage Area (SqMi) FiS(cfs) Revised (cfs) I 
Bender Wosh at 1-8 (CP 821 - 85 5530 5530 
Diverted flow west oiona 1-8 85 520 3360 
Bender Wash Downstream of 1-8 8b 5010 2180 
Note: When revised discharges ore not significantly different thon the FIS dischorges, FEMA may require 0 confidence limits 
analysis (see attachment B) at a ioter dote to complete the review. 

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

5. HISTORICAL FLOODING INFORMATION 
if historical data are available for the flooding source please provlde: Location, peak dischargeslwater-surface elevations 
and dates, and source of inforrnatlon. Data Attached [XI Data Not Available 



AmACHMENT D: PRECIPITATION/RUNOFF MODEL 

FIS: Revised: 

a Method or model used: ProHEC-1 

Version: 4.0.1E 

Date: Mav 1991 Auaust l 995 

2. Source of rainfall depth: - - 

3. Source of ralnfali dlstrlbutlon: - - 

4. Rainfall duration: 2 4 h ~ g  W r  

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

6. Maximum overland flow length - - 

7. Hydrograph development method: pgg& 

8. Loss rote method: Green & AMPT Green & AMPT 

Source of soils Information: - - 

Source of land use information: - - 

9. Channel routing method: Normal De~ th  Normal Der>th 

10. Reservoir routing: [XI Yes • No Yes No 

Baseflow considerations: Yes Ed No IJ Yes LZ No 
If Yes, explain below how baseflow was determine& 

- 

12. Snowmelt considerations: IJ Yes El NO • Yes La NO 

13. Model calibration: IJ Yes El NO Yes La NO 
If Yes, ernrain below how calibration was petformed .. .. Ij., 

- 

14. Future land use condition: Yes No 17 Yes • No 
If Yes, explain why below 

- 

15. Altach precipitation/runoff 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? [XI Yes No 

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

FEMA Form 81-898 Hydrologic Anolysls Form MT-2 Form 3 Page 5 of 5 



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

PUBLIC BURDEN DISCLOSURE NOTICE 

I 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 

evlewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing , urden to: lnformatlon 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 (3067-0146). 
Washington. DC 20503. 
YOU are not reaulred to respond to MIS collection of lnformatlon unless a valid OM0 Control Number Is displayed in the upper light corner of 
MIS form. 

Note: Fill out one form for each flooding source studied 
Community Name: Unincoroorated Maricooa Count!L 

I Flooding Source: Bender Wash 

Project Name/ldentifier: Gila Bend ADMP, FCD No. 99-18 

.. . _ BE REVISED 
h negcrlhe the limitq nf the revision OR submit a coov of the FIRM with the revision area cieariv hiahiiahted. 

1. REACH TO I 

, , - - , . . - . . . . . . . - - . . . , - . - . . . . . . . - I Copy of FIRM($ attached depicting areaif the r&ibn (highlighted, or circled)? Ed 'yes ' 

I Downstream Limit: 1-6 Hiahway 

Upstream Limit: End of contracted studv limit. See ottached FIRM maD. 

2. MODELS SUBMITTED 

1 Reaulrements: for areas which have detailed floodinq: 1 for areas which do not have detailed 
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., Dupiicate 
Effective model to Corrected Effective model). At a minimum, the Duplicate 

ive (item 1) and the Revised or Post-Project Conditions (item 4) models 
e submitted. See instructions for directions on when other models may 

m: 
Only the 100-year (Base) flood profile i: 
required. A hydraulic model is not requirec 
for areas which do not have detaiiec 
flooding; however, BFEs may not be addec 
to the revised FIRM. if a hydraulic rnodel i: 
developed for the oreo. items 3 ond 4 

berequired I described below must be submitted. 
If hydraulic models are not developed, hydraulic analyses (including all calculations) for existing or pre-project conditions 
and revised or post-project conditions must be submitted. 
1. Du~licate 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-yea1 
multi-profile runs and the fioodway run) must be obtained and then reproduced on the requester's equipment to produce 
Me Duplicate Effective modei. This is required to assure that the effective models input dato has been transferred correctly 
to the request, ' i t  3~ ,ipment and to assure that the revised dato will be integrated into the effective data to prc v a e  c 
continuous FiS modei upstream and downstream of the revised reach. 

2. Corrected Effective Model Natural File Name - Floodway File Name 
The Corrected Effective model is the modei that corrects any errors that occur in the Dupiicate Effective modei, adds an) 
additional cross sections to the Dupiicate Effective modei, or incorporates more detailed topographic information thon tho1 
used In the currently effective model. The Corrected Effective rnodei must not reflect any man-mode physical change: 
since the date of the effective modei. An error could be a technical error in the modeling procedures, or any constructior 
In the floodplain that occurred prior to the date of the effective modei but was not incorporated into the effective rnodei. 

3. Exlstina or Pre-Project Conditions Model Natural File Name - Floodway File Name 
The Dupiicate Effective modei or Corrective Effective modei is modified to produce the Existing or Pre-Project Condition: 
modei to reflect any modifications that have occurred within the floodpioin since the date of the Effective rnodei but priol 
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 modei would be identical to the Corrected Effective model or Duplicate Effective modei. 

4. Revised or Post-Proiect Conditions Model Natural File Name Floodway File Name 
The Existing or Pre-Project Conditions modei (or Dupiicate Effective model or Corrected Effective model, as appropriate) is 

d to reflect revised or post-project condltlons. This model must incorporate any physical changes to the floodplain 
the effective modei was produced as well as the effects of the project. When the request is for the proposed prOleCt 

must reflect proposed conditions. 

I 5. Other - Please attach a sheet describing all other models submitted along with the file names. [XI Natural 



3. STARTING WATER-SURFACE ELEVATIONS 

Explain how they were determined. Explanation Attached? 1X] Yes O N 0  I 
NOTE: If the effective study is an approximate study, the slope/area method is recommended. I 

For detailed analysis studies, using a known water-surface eievatlon is recommended. I 
4. RESULTS (from the model used to revise the 100-year water surface eievations) 

If The resuirs indicate anv of the foilowinQ, artacn an explanation - to this form, or to tne hydraul:c model printo~t- as to Tne 1 
reasonableness of the situation. 

- 
I 

Supercritical depth Critical Depth [7 Drawdowns Negative Fioodwoy Surcharges 

Fioodway Surcharges Greater Than Maximum Allowed by Community/State I 
IXI Water surface eievations higher than the end points of cross sections. I 

Floadway discharge is different than the Naturol 100-year (base) flood discharge. I 
Project causes 100-year floodplain or fioodway eievations to increase (state if increases ore located off the 

requester's property) I 
Explanation attached with Form [XI Explanation provided on attached printout I 
If Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? Yes No I 
(see instructions for information on how to obtain CHECK-2) I 

5. REVISED FIRMIFBFM AND FLOOD PROFILES 

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

eievations tie into the existing 100-year water surface eievations at each end of the project. I 
Downstream End within - (feet) Upstream End rn within & (feet) 

Cross-Section # Cross-Section # 

a t 0  
Fioodway Eievations - indicate the difference in water surface elevations where the project fioodway elevations tie 

the existing floodway water surface eievations at each end of the project. I 
Downstream End within (feet) Upstream End L!CJ within n& (feet) 

Cross-Section # Cross-Section # 

c. Fioodway widths - indicate the difference in fioodway widths where the project fioodway widths tie into the existing 
floodway width at each end of the project. I 
Downst$;- -3 I E-d within (feet) Upstream End & within & (feet) 

Cross-Section # Cross-Section # 

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

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

IXI Stream Name Community Name Corporate Limits labeled tXI Study limits labeled 

Confluences labeled IXI Channel Stationing Streambed profiled Cross Sections labeled 

Horizontai/Vertical Scales indicated IXI 100-year elevs profiled* 

Road Crossings Labeled Low Chord Elevations Top of Road Elevations 

"All recurrence intervals in the effective study must also be profiled 

@odway Data Table 

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



Bender Wash 

Explanations provided for FEMA forms: 

Form 3, Sect 1: Explain reason for new Hydrology 

Updated Mapping led to changes in the original Hydrology (developed by Burgess & 
Niple (1992)). For this wash the changes are limited to the Diversion at 1-8. 

Form 4. Section 2: Models Submitted 

Since this is a new study only the 100-year base profile is required. The HEC-RAS 
model provided for this wash is: Bender.prj 

*.prj is the project file. The plan, flow data and geometric files all have the same name 
but different extensions. 

Form 4, Section 3: Explain how the starting WSEL was determined. 

The WSEL from the previous study by Burgess & Niple (1992) was used as the starting 
WSEL at the downstream cross section. 

Form 4, Section 4: Explain water surface elevations higher than the end of cross 
sections. 

Breakout occurs along Bender wash upstream of 1-8. This runoff flows overland to the 
west and joins discharge in Sand Tank Wash. 



7 F E D ~ E M E R G E N C Y  MANAGEMENT AGENCY I 0.M.B NO. 3067-0148 1 
REVISION REQUESTER AND COMMUNITY OFFICIAL I Expires April 30, 2001 

P~lhlir: reoortino burden for thls form is estimated to averaae 2.13 hours per response. The burden estimate .- .- ~ ~" - 

! &;"des the time for reviewing instructions, searching existing data sources, gathering and maintaining the I 
ed data, and completing and reviewing the form. Send comments regarding the accuracy of the burden 

and any suggestions for reducing this burden to: lnformation Collections Management, Federal 
Emeraencv Manaaement Aaencv, 500 C Street, S.W., Washin~ton DC 20472; and to the Office of Management I - 
and Ldgit, pap&ork ~ed;JctioA project (3067-0148). ~ a s h i ~ ~ t o n ,  DC 20503. 
You are not requlred to respond to Mls collection of Information unless a volld OMS Control Number is displayed In fhe upper right comer of 

J fhls form. I 
1. REQUESTED RESPONSE FROM FEMA 

I I I This request is for a: I 
I C] CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify o map 

revision, or proposed hydrology changes (See 44 CFR Ch. 1, Parts 60.65 & 72). I 
I C] LOMR A letter from FEMA officially revising the current NFlP map to show the changes to floodplains, 

fioodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.) I 
1 lXl Other Describe: Flood~lain and Floodwav Determination I 
I I 

2. OVERVIEW 
I I 

I I .  me basis for this revision request Is (are): (check all that appiy) 

Physical Change Improved MemodologylDato Floodway Revision 

I other Describe: This is the first detailed studv of this area 
A photograph is not required, but is very helpful during review. 

2. Flooding Source: Bender Wash. North Tributaw 

3. Project Namelldentifier: Gila Bend ADMP/Floodwlain Delineation Studv. F.C.D. No 99-18 

I 4. FEMA zone designations affected: 2axd 
(example: A, AH, AO. A1-A30, A99, AE, V, V1-V30, VE, 8. C. D. X) 

5. The NFlP map panel($ affected for all impacted communities is '-'a): 

1 6. The area of revision encompasses the following types of flooding and structures. Check all that appiy. I 

Communlty No. 

Ex: 480301 
480287 

040037 
040037 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 

Stote 

TX 
TX 
AZ 

AZ 

Comrnunlty Name 

Katy. Clty 
Harrls County 
Unincorporated area of Marlcopa County 
Unincorporated are0 of Maricopa County 

Tvwes of Flooding 

Riverine 
C] Coastal 

Alluvial fan 
C] Shallow Flooding (e.g. Zones A0 and AH) 
C] Lakes 

Other (describe) 

FEMA Form 81-89 Revlslon Requester and Community Offlclal Form MT-2 Form 1 Page 1 of 2 

Structures 

Channelization 
Levee/Floodwall 
Brldge/Culvert 

C] Dam 
C] Flll 
C] Other (describe) 

Map No. 

480301 
48201C 
04013C 
04013C 

Panel No. 

W05D 
02206 
34WE 
3491 E 

Effective 
Date 
02/08/83 
Lw/28/W 
09/30/95 
09/30/95 



4. ENCROACHMENT INFORMATION 
1. Does the State have jurisdiction over the fioodway or its adoption by communities participating in the NFiP? 

Yes No I 
s, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the 
roval of the revised fioodway by the appropriate State agency. I 

I 2. Does the development in the fioodway cause the 1% annual chance (base) eievation to increase at any location by 
more than 0.000 feet? Yes No N/A I 

3. Does the cumulative effect of ail development that has occurred since the effective SFHA was originally identified 
cause the base flood eievation to increase at any location by more than one foot (or other increase limit if community 
or state has adopted more stringent criteria -even if a fioodway has not been delineated by FEMA)? Yes 
NO 

If the answer to either items is Yes, please attach documentation that all requirements of Section 65.12 of the NFlP regulations 
have been met, regarding evaluation of alternatives, notice to individual legal property owners, concurrence of CEO, and 
certification that no  insurable structures are impacted. 

I I 
5. MAINTENANCE RESPONSIBILITY 

I The communitv is wiliina to assume responsibilitv for performina overseeing compliance with the I - 
1 maintenance 'and operation pians o i  the < - - 

I 

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

Operation and maintenance plans are attached. Yes No NIA I 
6. REVIEW FEE 

b I 
I 

I@ 
The review fee for the appropriate request category has been included. IXI Yes Fee amount: $- 

OR 
This request is based on a federally sponsored fiood-control project where 50 percent or more of the project's cost is 
federaiiv soonsored, or the reauest is based on detailed hydrologic and hydraulic studies conducted by Federal, State, I 

I or local 'agencies to replace &pproximate studies condu&ted ~ ~ F E M A  and shown on the effective FIRM; thus the 
project is fee exempt. Yes I 

I Signature of Revision Requester I I Signature of Cornrnunity Official I 

Please see Instructions for Fee Amounts I 
7. SIGNATURE 

I Printed Name and Title of Revision Requester I I Printed Name and Title of Community Official 

~ote: i understand that my signature indicates that all information 
submitted in support of this request Is correct 

ntroi District of Maricooa County 1 E$:y Name 

Note: Signature indicates that the community understands, from 
the revision requester, the impacts of the revision on flooding 
conditions in the community. 

I I Flood Control District of Maricooo County 
Community Name 

Telephone No.: 402-506-1501 Date: Telephone No.: 402-506-1501 Date: 
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER I Check which forms have been included with this request 

I with 44 CFR Ch. 1, Sect 65.2 

l)lr T. GavohPE. Proiect Manoaer 

I ted Name and Title of Revision Requester 

Registr No. XllQ Expires (Date) State Arizona 

Type of LlcenselExperfise: Civil Enaineering 

Form Name and (NumbeO Reaulred if ...... 
Hydrolcgic (3) new or revised discharges 
Hydraulic (4) new or revised water-surface elevations 
Mapping (5) Roodplainlfloodway changes 
Channelization (6) channel is modified 
BridgeICulvert (7) addition/revision of bridgelculvert 
LeveelFioodwall(8) additionlrevision of leveelfioodwaii 
Coastal (9) new or revised coastal elevations 
Coastal Structures (lo) additionlrevision of coastal structure 
Dam (1 I) aad r.onlrevision of aam 
Alluvial Fan ( I  2) structures proposed on a l,v.al fan 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B NO. 3067-0148 
RlVERlNE HYDRAULIC ANALYSIS Expires April 30.2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes Me time 
for revlewlng lnstructlons, searching existing data sources, gathering and maintaining Me needed data, and completing 

eviewing the form. Send comments regardlng the accuracy of the burden estimate and any suggestions for reducing 
urden 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). I 
Washington, DC 20503. 
YOU are not required to rerpond to this collecWon of Information unless a valid OMB Control Number is displayed in the upper right corner of 

Note: Fill out one form for each flooding source studied 
Communify Name: Unlncoroorated MO~~CODO COuntv I 1 Flooding Source: Bender Wash I 
Project Namelidentifier: Gila Bend ADMP. FCD No. 99-18 I 

1. REACH TO BE REVISED 
Describe the iimlts of the revision OR submit o copy of the FIRM with the revision area clearly highiighted. 
Copy of FIRM($ attached depicting area of the revision (highlighted, or circled)? Yes I ( Downstream Limit: 1-8 Hiahway I 
Upstreom Limit: End of contracted studv limit. See FIRM moo. I 

2. MODELS SUBMITTED 

and revised or post-project conditions must be submitted. 
1. Du~llcate Effective Model fl Natural File Name Floodway File Name 
Cooies of the hydraulic analysis used in the effective FIS, referred to as the effective models (10.. 50-, loo-, and 500-yeor 

Reauiremenk for areas which have detailed flooding: 
Full input and output listings aiong 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 Me models must be provided. The summary must include 
a description of any changes made from modei to modei (e.g.. Dupiicate 
Fffective modei to Corrected Effective modei). At a minimum. the Dupiicate 

C tive (item 1) and the Revised or Post-Project Conditions (item 4) models 
I be submitted. See instructions for directions on when other models may 
be required. 

I muiti-profile runsond the fioodway run) must be obtoined and then reproduced on the requester's equipment to produce 
the Duplicate Effective modei. 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 ctr5' i  .";''I be integrated into the effective data to provide a 
continuous FiS modei upstream and downstream of the revised reacn. 

floodina: 
Only the 100-year (Base) flood profile is 
required. A hydraulic rnodei Is not required 
for areas which do not hove detailed 
flooding; however, BFEs may not be added 
to the revised FIRM. if o hydraulic modei is 
developed for the area, items 3 and 4 
described below must be submitted. 

1 2. Corrected Effective Model 17 Natural File Name - Floodway File Name - 
The Corrected Effective model is the modei that corrects any errors that occur in the Dupiicate Effective modei. odds any 
additional cross sections to the Dupiicote Effective model, or incorporates more detailed topographic information than that 
used in the currently effective model. The Corrected Effective modei must not refiect any man-made physical changes 
since the date of the effective modei. An error could be a technical error in the modeling procedures, or ony construction 
in the floodplain that occurred prior to the date of the effective modei but was not incorporated into the effective modei. 

If hydraulic models are not developed, hydraulic analyses (including all calculations) for existing or pre-project conditions 

3. Existina or Pre-Prolect Conditions Model Natural File Name n Floodway File Name 
The Dupiicate Effective modei or Corrective Effective rnodei is modified to produce the Existing or Pre-Project Conditions 
modei to refiect any modifications that hove occurred within the floodplain since the dote of the Effective modei 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 modei, then this modei would be identical to the Corrected Effective model or Dupiicote Effective modei. 

I 4. Revised or Post-Proiect Conditions Model Natural File Name Floodway File Name - 
The Existing or Pre-Project Conditions modei (or Duplicate Effective model or Corrected Effective model, as appropriote) is 

d to refiect revised or post-project conditlons. This modei must incorporate any physical changes to Me floodplain 

I 
.@me effective model was produced as weii os the effects of the project When the request rs for the proposed project 
this modei must reflect proposed conditions. 

I - Please attach a sheet describing ail other models submitted along with the file names. [XI Natural I 



3. STARTING WATER-SURFACE ELEVATIONS 

Explain how they were determlned. Explanation Attached? IXI Yes No 

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

0 4. RESULTS (from the modelused to revise the 100-year water surface elevations) 

If the resuln indicate any of the foilowlng, attach an explanofion - to thls form. or to the hydraulic mode prlnto~r- as to rhe I 
reasonableness of the sliuation. 

- 
I 

Supercritical depth Critical Depth Drawdowns Negative Floodway Surcharges 

Floodway Surcharges Greater Than Maximum Allowed by CommunitylState I 
Water surface elevations higher than Me end points of cross sections. I 
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 ore located off the 

requester's property) I 
Explanation attached with Form Explanation provided on attached printout I 
If Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? Yes No I 

a. 100-Year Water-Surface Elevations - indicate the difference in water surface eievations where the project 100-year 
elevations tie into the existing 100-year water surface elevations at each end of the project. I 
Downstream End & within - (feet) Upstream End within (feet) 

Cross-Section # Cross-Section # 

, Fioodway Elevations - indicate the difference in water surface eievations where the project floodway eievat~ons tie 
@to the existing floodway water surface elevations at each end of the project. I 

Downstream End & within (feet) Upstream End 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. I 
Downstream End & w~thin (feet) Upstrearr P.(l I I : ~  within (feet) 

Cross-Section # Cross-Section # 

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

The following information (unless in parentheses) must be included at the same scale 0 s  the existing profiles for this 
project: 

Stream Name rn Community Name Corporate Limits labeled Study limits labeled 

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

IXI Horizontal/Ve~ical Scales indicated 100-year eievs profiled* 

Road Crossings Labeled Low Chord Elevations Top of Road Elevations 

'All recurrence intervals in the effective study must also be profiied. 

@bodway Data Table 

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



Bender Wash, North Tributary. 

Explanations provided for FEMA forms: 

Form 4, Section 2: Models Submitted 

Since this is a new study only the 100-year base profile is required. The HEC-RAS 
model provided for this wash is: Bender.prj 

*.prj is the project file. The plan, flow data and geometric files all have the same file 
name but different extensions. 

Form 4, Section 3: Explain how the starting WSEL was determined. 

The starting water surface for the north tributary was taken as a known WSEL from the 
HEC-RAS model for Bender Wash at cross section 2.024 of the main wash. 



FEDERE EMERGENCY MANAGEMENT AGENCY I 0.M.B NO. 3067-0148 I 
REVISION REQUESTER AND COMMUNITY OFFICIAL I Expires April 30, 2001 

Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate 
'wcludes the time for reviewing instructions, searching existing data sources, gathering and maintaining the 

data, and completing and reviewing the form. Send comments regarding the accuracy of the burden 
e ate and anv suaaestions for reducina this burden to: Information Collections Management, Federal I . -- 
Frnnrnnncv Manaaement Aaencv. 500 C street, S.W.. Washinaton DC 20472; and to the Office ot Management I - - -- -, 
and Budget, ~ap&ork ~ed;ctio" Project (30670148). ~ash~ngton,  DC 20503 

. 

You are not requlred to respond to ihls collection of Inionation unless a volid OM0 Control Number is dlsplayad In the upper right comer of 
this tom. I 

1. REQUESTED RESPONSE FROM FEMA 
I 

Thls request Is for a: I 
CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map 
revision. or proposed hydrology changes (See 44 CFR Ch. 1, Parts 60.65 & 72). I 
LOMR A letter from FEMA officially revising the current NFlP map to show the changes to floodplains. 
floodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Ports 60 & 65.) I 
Other Describe: Floodolain and Floodwav Determination I 

1. The basis for this revislon request is (are): (check all that apply) I 
Physical Change Improved MethodologyjData Fioodway Revision I 
Other Describe: Thls is the first detailed studv of this are0 

A photograph is not required, but is very helpful during review. - 
2. Flooding Source: Sond Tank Wash 

3. Project Nomejldentifier: Gila Bend ADMP/Floodolaln Delineation Studv, F.C.D. No 99-18 I 
4. FEMA zone designations affected: -zcxEX 

(example: A AH. AO. A1-A30. A99, AE. V. V1-V30. VE. B. C, D. X I  

6. The area of revision encompasses the following types of flooding and structures. Check all that apply. I 

5. The NFlP map ????!{?\ , .  , .  affected for all Impacted communities Is (are): 
, r~t  ?i 1 

Effective 
Dote 
02/08/83 
09/28/W 
09/30/95 

Tvoes of Flooding 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 

Community No. 

Ex: 480301 
480287 

040037 

Structures 

Rlverlne 
Coastal 
Alluvial fan 
Shallow Flooding (e.g. Zones A0 and AH) 
Lakes 
Other (describe) 
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Stote 

TX 
TX 
A2 

Community Name 

Katy. Clty 
Harris County 
Unlncorporoted ore0 of Moricopa County 

I 
Channelization 
Levee/Floodwall 
BridgejCulvert 
Dam 
Fill 
Other (describe) 

Map No. 

480301 
48201 C 
04013C 

Panel No. 

MX)SD 
02206 
34WE 



4. ENCROACHMENT INFORMATION 
1. Does the State have jurisdiction over the fioodwoy or its adoption by communities participating in the NFiP? 

Yes No 

Q s, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the 
I roval of the revised floodway by the appropriate State agency. 

I 2. Does the deveiopment in the fioodway cause the 1% annual chance (base) eievation to increase at any iocation by 
more than 0.000 feet? Yes No N/A I 

3. Does the cumulative effect of ail deveiopment that has occurred since the effective SFHA was originally identified 
cause the base fiood eievation to increase at any iocation by more than one foot (or other increase limit if community 
or state has adopted more stringent criteria - even if a fioodway has not been delineated by FEMA)? Yes 
NO 

If the answer to either items is Yes, please attach documentation that all requirements of Section 65.1 2 of the NFlP regulations 
have been met, regarding evaluation of alternatives, notice to individual legal property owners, concurrence of CEO, and 
certification that no insurable structures are impacted. 

I I 
5. MAINTENANCE RESPONSIBILITY 

I The communitv is willing to assume res~onsibiiit~ for performing overseeing compiionce with the i 
1 maintenance ' and o&ration plans of the I 

I (Name) 
fiood control structure. if not performed promptly by an owner other than the community, the community will provide 
the necessary services without cost to the Federoi government. I 

Operation and maintenance plans are attached. Yes No NIA I 
6. REVIEW FEE 

I I . 
The review fee for the appropriate request category has been included. Yes Fee amount: $- 

OR 
This request is based on a federally sponsored flood-control project where 50 percent or more of the project's cost is 
federollv s~onsored. or the reauest is based on detailed hydroioaic and hydraulic studies conducted by Federal. State, I 

I or local 'agencies to replace approximate studies conducted ~YFEMA and shown on the effective FIRM; thus the 
project is fee exempt. Yes I 

I Signature of Revision Requester I I Signature of Community Official I 

Please see Instructions for Fee Amounts I 
7. SIGNATURE 

I K d  Name and Titie of Revision Requester I / m d  Name and Titie of Community Official I 

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

I Fiood Controi District of Moricowa County 
Company Name 

Note:Signature indicates that the community understands, from 
the revision requester, the impacts of the revlsion on flooding 
conditions in the community. 

I 1  Fiood Controi District of Maricowo County 
Community Name 

Teiepnone No.: Ml2.506-1 M i  Vale' . Te ephone No : h02-506- 150 I Daic: 

e with 44 CFR Ch. 1. Sect 65.2 

Signature 

CERTiFlCATiON BY REGISTERED PROFESSIONAL ENGINEER I Check which forms have been included with this request 

Form Name and (Number) Reauired if ...... 
Hydrologic (3) new or revised discharges 
Hydraulic (4) new or revised water-surface elevations 
Mapping (5) floodpiainlfioodway changes I . 

m T. Gavan. P.E. Proiect Manaaer 
ted Name and Title of Revision Requester 

Registr No. Expires (Date) State DIiIQnP 

Type of LicenselExpertise: Civil Enaineer 

Channelization (6) channel is modified 
BridgeICuhrert (7) additionlrevislon of bridgelculvert 
Levee/Floodwall(8) additionlrevision of levee/floodwoil 

17 Coastal (9) new or revised coastal elevations 
Coastal Structures (1 0) additionlrevision of coastal structure 
Dam (11) additionlrevision of dam 
Alluvial Fan (12) structures proposed on alluvial fan 



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

PUBLIC BURDEN DISCLOSURE NOTICE 
lic reporting burden for this form is estimated to average 3.67 hours per response. The burden estimate 
des the time for reviewing instructions, searching existing data sources, gathering and maintaining the 

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 M~nageInent, Federal 
Emergency Management Agency, 5M) C Street, S.W., Washington DC 20472; and to the Office of Management 
and Budget, ~ a ~ & o r k  ~educt ion Project (3067-0146). Washington, DC 20503. 
You ore not requlred to respond to fhls collecnon of lntonnatlon unless o valid OM0 Conhol Number is dlsployed In the upper rlght corner of 
MIS form. I 

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

Community Name: p l y  

Flooding Source: Sand Tank Wash 

Project Namelldentifier: 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 

I No existing analysis IXI Improved data Changed physical condition of watershed I 
Alternative methodology Proposed Conditions (CLOMR) Other I 

For the reason stated above, please attach a detailed explanation. if a computer program/modei 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 No 

2. METHODOLOGY FOR NEW ANALYSIS 

Reauired Data Dofa Included 
Statistical Analvsis of Gage Records Form 3 -Attachment A Yes No 
Regional ~e~ression ~ ~ G t i o n s  Form 3 -Attachment C Yes No 

(XI Precipitation/Runoff Model Form 3 -Attachment D El Yes El NO 

Other Back-up computations and supporting data Y ~ S  NO 

3. APPROVAL OF ANALYSIS 

The hydrologic a;zlraL. I ,as already been approved by a local, state, or Federal Agency. Yes No El Not 1 
Requ~red 

If Yes, attach evidence of approval. Approval attached if No, attach explanation. Explanation attached. 

4. COMPARISON OF BASE FLOOD DISCHARGES 

Location: Dralnage Area (SqMi) FIS(cfs) Revised (cfs) I 

I Concentration Point at 1-8 (C1321 330.4 23700 24300 
Diversion to west alona 1-8 330.4 8100 13200 
Flow Routed downstreom of 1-8 in Sand Tank Wash 330.4 14900 11100 
Note: When revised discharges are not significantly different than Me FiS discharges, FEMA may require a confidence limits I I analysis (see affochment $at a later daie to complete the review. I 
I If only a portion of a deta led study area was revised please atrach an explanation describ ng the trans.rion from tne 

proposed discharges to the effective d~scharges. Explanation included [XI Explanation Not Required I 
5. HISTORICAL FLOODING INFORMATION 

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



ATTACHMENT D: PRECIPITATIONIRUNOFF MODEL 

I Date: Mav 1991 

2. Source of rainfall depth: 

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: Green & AMPT 

Source of soils information: 

Source of land use information: - 

9. Channel routing method: Normal Depth 

10. Reservoir routing: IXI Yes No 

Basefiow considerations: Yes [XI No 

I I Yes, expldn below how baseflow was determined: 

1 -  12. Snowmelt considerations: 
0 Yes [XI No 

I 13. Model calibration: Yes [XI No 
If Yes, explcrln below how calibration was performed 

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

Yes [XI No 

I<eVISe".  

ProHEC-1 

4 Q x G  

Auaust 1995 

sgQ& 

Green & AMPT 

Normal DeDth 

[XI Yes No 

Yes [XI No 

Yes [XI NO 

Yes IXI No 

.:.:+:;: 

Yes [XI No 

I 15. Attach precipitation/runoff model, hydrologic model schematic, cuwe number calculations, time of concentration 
calculations, and supporting maps, delineating the watershed boundary and drainage area divides. I 
Information and Maps provided? IXI Yes NO 

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

FEMA Form 81-898 Hydrologic Analysls Form MT-2 Form 3 Page 5 of 5 



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

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time 
for reviewing Instructions, searching existing data sources, gathering and maintaining the needed data, and completing 

eviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reduclng 
urden to: lnformatlon Collections Management, Federal Emergency Management Agency, 500 C Street. S.W.. 

Washlngton DC 20472: and to the Office of Management and Budget, Paperwork Reduction Project (3067-0146). 
Washington. DC 20503. 
You are not required to respond to this collection of lnformatlon unless a valid OMB Control Number Is displayed in the upper right comer of 

Note: Fill out one form for each flooding source studied 
Community Name: Unincoroorated MaricotJa County I 
I Flooding Source: Sand Tank Wash I 

Project Namelldentifler: I 
1. REACH T O  BE REVISED . . . . - . . - . . . - - - . . - . . - - - 

Descr:oe the lim ts of the rev,sion OR subm t a copy of the FlRM with the revislon area c early nign ghtea 
Copy of FIRM($ otrached depict ng area of the revlslon (n~gh, ghrea, or circled)' tZl Ves I ( Downstream Limit: 1-6 Hiahway I 
Upstream Limit: L U G u n n e w  Ronae I 

2. MODELS SUBMITTED 
Reauirements: for areas which have detailed flooding: 
Full Input and output listings along with flies 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 model (e.g., Duplicate 
Effective model to Corrected Effective modei). At a mlnimum, the Duplicate 

tive (Item 1) and the Revised or Post-Project Conditions (item 4) models 
be submitted. See instructions for directions on when other models may 

for areas which do not have detailed 
m: 
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 

 be^ required. I described below must be submifted. 
If hydraulic models are not developed, hydraulic analyses (including ail calculations) for existing or pre-project conditions 
and revised or post-project conditions must be submitted. 
1. Fioodway File Name Du~iicate Effective Model Natural File Name - 
CoDieS of the hvdraullc analysis used in the effective FIS, referred to as the effective models (lo-, 50-, 100.. and 500-year 

I muiti-Profile runsand the floobway run) must be obtained and then reproduced on the requester's equipment to produce 
the Duplicate Effective model. This is required to assure that the effective models input data has been transferred correctly 
to the requester. *:?crbl.>ment and to assure thot the revised data will be integrated into the effective data to proviae @ 

continuous FIS model upstream and downstream of the revised reach. I 
2. Corrected Effective Model Natural File Name Fioodway File Name - 
The Corrected Effectlve model is the model that corrects any errors that occur in the Dupiicate Effective model. adds any 
additional cross sections to the Duplicate Effective model, or incorporates more detailed topographic information than thot 
used in the currently effective model. The Corrected 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 that occurred prior to the date of the effective mode! but was not incorporated into the effective model. 

3. 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 the construction of the project for which the revlslon is being requested. If no modification has occurred since the dote 
of the effectlve model, then this model would be identical to the Corrected Effective model or Duplicate Effective model. 

4. Revised or Post-Proiect Conditlons Model Natural File Name Floodway File Name - 
The Existing or Pre-Project Condltlons model (or Duplicate Effective modei or Corrected Effective model, os appropriate) is 

reflect revised or post-project conditions. This model must incorporate any physical changes to the floodplain 
the effective modei was produced as well as the effects of the project. When the request Is for the proposed project 

must reflect proposed conditions. 1 
1 5. Other - Please attach a sheet describing all other models submitted along with the file names. Natural I 



3. STARTING WATER-SURFACE ELEVATIONS 

Explaln how they were determined. Explanation Attached? (XI Yes No 

I NOTE: if the effective studv is an aooroximate stud", the siooe/areo method is recommended. I . . 
For detailed analysli studies, using o known hater-surface elevation is recommendea. 1 

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

if the results lndicate any of the following, attach an explanation -to this form, or to the hydraulic model printout- as to the 1 
reasonableness of the situation. 

Supercritical depth Critical Depth Drawdowns Negative Fioodway Surcharges 

rn Floodway Surcharges Greater Than Maximum Allowed by CommunityIState 

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

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

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

Explanation attached with Form Explanation provided on attached printout I 
lf Hydraulic model used is HEC-2, has It been checked with FEMA'S CHECK-2 computer program? Yes No I 
(see instructions for Information on how to obfain CHECK-2) 

. 

I 
5. REVISED FIRMIFBFM AND FLOOD PROFILES 

1. Profile Transition I 
a. 100-Year Water-Surface Elevations - lndicate the difference in water surface elevatlons where the project 100-year 

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

Downstream End - within - (feet) Upstream End a& within - (feet) 
Cross-Section # Cross-Section # 

, Fioodway Eievations - indicate the difference in water surface eievatlons where the project floodway elevations tie C the existing fioodway water surface elevations at each end of the project. 

Downstream End within (feet) Upstream End nQ within - (feet) 
Cross-Section # Cross-Section # 

c. Floodway widths - lndicate the difference In floodway widths where the project floodwoy widths tie into the existing 
floodway width at each end of the project. 

Downstre-.. Cncl- within (feet) Upstream End a& within - (feet) , ... 
Cross-Section # Cross-Section # 

2. Profile Checklist (check box i f  information has been provided on profile) 

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

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

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

Horizontai/Vertical Scales indicated IXI 100-year elevs profiled' 

Road Crossings Labeled Low Chord Elevations Top of Road Elevations 

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

(rloodway Data Table 

Attach a Floodway Data Table for each cross section listed in the published Fioodway Data table In the FIS repo~t. 

Floodway Data Table Attached Yes Not Required 



Sand Tank Wash 

Explanations provided for FEMA forms: 

Form 3, Sect I :  Explain reason for new Hydrology 

Updated Mapping led to changes in the original Hydrology (developed by Burgess & 
Niple (1992)). For this wash the changes are limited to the Diversion at 1-8 and breakout 
which occurs upstream of 1-8. 

Form 4, Section 2: Models Submitted 

Since this is a new study only the 100-year base profile is required. The HEC-RAS 
model provided for this wash is: Sandtank.prj 

*.prj is the project file. The plan, flow data and geometric files all have the same file 
name but different extensions. 

Form 4, Section 3: Explain how the starting WSEL was determined. 

The ending water surface from the previous study by Burgess & Niple (1992) was used 
as the starting WSEL at the downstream cross section. 

Form 4, Section 4: Explain water surface elevations higher than the end of cross 
sections. 

Breakout occurs along Sand Tank Wash upstream of 1-8. This runoff flows overland to 
the west and joins discharge in Scott Avenue Wash. 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B NO. 3067-0148 
REVISION REQUESTER AND COMMUNITY OFFICIAL Expires April 30, 2001 

Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate 
hcludes the time for reviewing instructions, searching existing data sources, gathering and maintaining the 

ed data, and completing and reviewing the form. Send comments regarding the accuracy of the burden 
ate and any suggestions for reducing this burden to: information Collections Management, Federal 

Emeraency Management Agency, 500 C Street, S.W., Washington DC 20472; and to the Office of Management I 
and kdget ,  paperwork ~edbct ioh Project (3067-0148). washington. DC 20503. 
YOU are not requlred to respond lo lhls coliecfion of lnfomtlon unless a vaW OM6 Control Number Is dlspiayed In the upper rlght comer of 
this form. I 

1. REQUESTED RESPONSE FROM FEMA 
i 

This request is for a: I 
CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map 
revision, or proposed hydrology changes (See 44 CFR Ch. 1, Parts 60.65 & 72). I 
LOMR A letter from FEMA officially revising the current NFiP map to show the changes to floodplains, 
fioodway or flood elevations. LOMRs typically decrease fiood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.) I 
Other Describe: Fiood~ioin and Fioodwav Determination I 

1. The basls for this revlslon request is (are): (check all that apply) I 
Physical Change improved MethodoiogyIData Fioodway Revision I 

(XI Other Describe: This is the first detailed studv of this orea 

e A photograph is not required, but is very helpful during review 

2. Flooding Source: Scott Avevnue Wash 

3. Project Name/identifier: Gila Bend ADMP/Fiood~iain Delineation Studv. F.C.D. No 99-18 I 
4. FEMAzone designations affected: zoneX 

(example: A, AH, AO, A1-A30, A99, AE, V, Vl-V30, VE. 0, C. D, X) 

5. The NFiP map panei(s) affected for ail impacted communitiesis . . (are): 

6. The area of revision encompasses the following types of flooding and structures. Check ail that apply. 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 

Effective 
Date 
02/08/83 
09/28/90 
09/30/95 

Tv~es of Flooding 

ISI Riverine 
Coastal 
Aliuviai fan 
Shallow Flooding (e.g. Zones A0 and AH) 
Lakes 
Other (describe) 

FEMA Fom 81-89 Revlslon Requester and Community OMciai Form MT-2 Form 1 Page 1 of 2 

Community No. 

Ex: 4~30.301 
480287 

040037 

Structures 

Channelization 
17 LeveelFioodwaii 

BridgeICuivert 
Dam 
Fill 
Other (describe) 

State 

TX 
TX 
A2 

Community Name 

Katy. Clty 
Harris County 
Unincorporated area of Maricopa County 

Map No. 

480301 
48201C 
M013C 

Panel No. 

MX)5D 
02206 
3490E 



4. ENCROACHMENT INFORMATION 
) 1. Does the State have jurisdiction over the floodway or Its adoption by communities participating in the NFIP? I 

s, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the 
of the revised fioodway by the appropriate State agency. 

I 2. Does the development in the fioodway cause the 1% annual chance (base) eievotion to increase at any location by 
more thon 0.000 feet? Yes No NIA 

3. Does the cumulative effect of ail development that has occurred since the effective SFHA was originally identified 
cause the base flood elevation to increase at any location by more than one foot (or other Increase limit if community 
or state has adopted more stringent criteria - even if a fioodway has not been delineated by FEMA)? .Yes 
NO 

If the answer fo either items is Yes, please attach documentation that all requirements of Section 65.1 2 of Me NFIP regulations 
have been met, regarding evaluation of alternatives, notice to individual legal propetty owners, concurrence of CEO, and 
certification that no insurable structures are impacted. 

I 
5. MAINTENANCE RESPONSIBILITY 

I The community is w~iling to assume responsibility for performing overseeing compliance with the 

I 
maintenance and operation plans of the - 

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

1 Operation and maintenance plans are attached. [7 Yes No NIA 

6. REVIEW FEE 

I 
The review fee for the appropriate request category has been included. Yes Fee amount: $- 

OR 
This request is based on a federally sponsored flood-control project where 50 percent or more of the project's cost Is 
federally sponsored, or the request is based on detailed hydrologic and hydraulic studies conducted by Federal, State, 
or local agencies to replace approximate studies conductedky FEMA and shown on the effective FIRM; thus the 

I project is fee exempt. U Yes 1 

I Signature of Revision Requester I I Signature of Community Official I 

Please see Instructions for Fee Amounts I 
7. SIGNATURE 

I ~d Name and ~itie of Revlsion Requester I I Printed Name and Title of Community Official I 

Note: I understand that my signature Indicates that all Information 
submitted in support of this request Is correct 

I Flood Control District of Maricwo County 
Company Name 

Note: Signature indicates that the community understands, from 
the revision requester, the Impacts of the revision on flooding 
conditions in the communlty. 

I I Flood Control District of Moricowo CounQ 
Community Name 

Telephone No.: 602-506-1501 Date: Telephone No.: 602-506-1501 Date: 

R LAND SURVEYOR 
ith 44 CFR Ch. 1. Sect 65.2 

T. Gavan. P.E.. Prolect Manaaer 

Registr No. XEi% Explres (Date) State Arizona 

Type of LIcenselExperfise: Civil Enalneering 

CERTlFlCATlON BY REGISTERED PROFESSIONAL ENGINEER I Check which forms have been included with this request 

Form Name and (Number) Reauired if ...... 
IXI Hydrologic (3) new or revised discharges 

Hydraulic (4) new or revised water-surfoce elevations 
Mopping (5) floodplainlfloodway changes 
Channelization (6) channel is modified 
BridgeICulvert (7) additionlrevision of brldgelcuivert 
LeveelFloodwall(8) additionlrevision of ieveelflaodwoli 
Coastal (9) new or revised coostal elevations 
Coastal S ~ N C ~ U ~ ~ S  (lo) additionlrevision of coastal structure 
Dam (11) additionlrevision of dam 
Alluvial Fan (12) structures proposed on alluvial fan 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B NO. 3067-0148 
HYDROLOGIC ANALYSIS Expires April 30.2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
".I tic reporting burden for this form is estimated to average 3.67 hours per response. The burden estimate 

!& es the time for reviewing instructions, searching existing data sources, gathering and maintaining the 
n ded 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 requlred to respond to thls collection of Information unless a valid OMB Control Number is displayed in the upper right corner of 
this form. 

Note: Fill out one form for each flooding source studied 

Community Name: Unincoroorated Maricow County 

Flooding Source: Scott Avenue Wash 

Project Name/identifier: Gila Bend ADMP, FCD No. 99-1 8 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 
No existing analysis rn improved data Changed physical condition of wotershed I I Aiternative methodology Proposed Conditions (CLOMR) Other I 

I For the reason stated above, please attach a detailed explanation. If a computer programlmodei 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 I 
for tnat srream: and or least for the 1% annual chance (base) flooa where no detailea st~oy exists. 
Explanation provided: [XI Yes No Diskettes provided: [XI Yes No I 

2. METHODOLOGY FOR NEW ANALYSIS 
Indicate Method Reauired Data Data Included 

n Statistical Anolvsis of Gaae Records Form 3 -Attachment A 5 Yes No 
Regional ~egrisslon ~q&tions Form 3 -Attachment C 0 Yes No 
PrecipitationIRunoff Model Form 3 - Attachment D El Yes No 
Other Back-up computations and supporting data Yes 5 No 

3. APPROVAL OF ANALYSIS 
) The hydrologic analysis hasalready been approved by a loco,, or Federal Agency. Yes 5 No Not I 

4. COMPARISON OF BASE FLOOD DISCHARGES 
Location: Drainage Area (SqMi) FIS(cfs) Revised (cfs) I 
Scott Ave Wash at 1-8. concentration ~ o i n t  C150 332 13200 
Diverted flow to 1-8 Wash East 332 4600 9300 
Flow in Scott Avenue Wash downstream of 1-8 332 X5.!JQ 3900 
Note: When revised discharges ore not signlflcantiy different than the FiS discharges, FEMA may require a confidence limits 
anoiysis (see attachment 6) at a later date to complete the review. 

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

5. HISTORICAL FLOODING INFORMATION 
If historical data are avaliable for the flooding source please provide: Location, peak discharges/water-surface elevations 
and dates, and source of Informotion. Data Attached [XI Data Not Available 



AITACHMENT D: PRECIPITATION/RUNOFF MODEL 

FIS: Revised: 

Method or model used: rn ProHEC-1 

Version: 4.0.1E 4.0.1PD 

Date: Mav 1991 Auaust 1995 

2. Source of rainfall depth: - - 

3. Source of ralnfali distribution: - - 

4. Rainfall duration: 2Uku 

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

6. Maximum overland flow length - - 

7. Hydrograph development method: - - 
8. Loss rate method: Green & AMPT Green & AMPT 

Source of soils Information: - - 

Source of land use information: - - 

9. Channel routing method: Normal DeDth Normal De~ th  

10. ReSe~oir routing: [XI Yes NO [XI Yes No 

Boseflow conslderations: Yes [XI No Yes [XI No 
If Yes, explain below how baseflow was determined: 

- 

12. Snowmelt considerations: Yes [XI No Yes KI NO 

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

- 

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

- 

15. Atfach precipitation/runoff 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? [XI Yes No 

NOTE: FEMA policy is to base flooding on existing conditions. 
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FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 i 
RlVERlNE HYDRAULIC ANALYSIS 1 Expires April 30. 2001 

PUBLIC BURDEN DISCLOSURE NOTICE I ~~ 

Public reporting burden for thls 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 maintainlng the needed data, and completing 

eviewing Me form. Send comments regarding the accuracy of the burden esilmate and any suggestions for reduclng 
..&~rden to: Information Collections Management, Federal Emergency Management Agency, 500 C Street, S.W.. 
Washington DC 20472; and to Me Office of Management and Budget Paperwork Reduction Project (3067-0148). I 
washington DC 20503. 
Yw ore not required to respond to this collection of informallon unless a valid OMS Control Number is displayed In the upper right corner of 
this form. I 

Note: FIII out one form for each flooding source studied 
Community Name: Ynlncorworated Maricooa County 

Flooding Source: Scott Avenue Wash 

Project Namelldentifier: Gila Bend ADMP. FCD No. 99-1 8 I 
1. REACH TO BE REVISED 

Describe the limits of the revision OR submit a copy of Me FIRM with the revision area clearly highlighted. 
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)? • Yes I 
Downstream Limit: 1-8 Hlahway I 

modeis 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 
Fffective model to Corrected Effective model). At a minimum, the Duplicate 

1) and the Revised or Post-Project Conditions (item 4) models 
I e submitted. See instructions for directions on When other models may 

Upstream Limit: Limit of Studv at the northern bo~nd~lrv of the Barrv M. Goldwater Gunnerv Ranae I 
2. MODELS SUBMITTED 

p~~ . 
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 
develo~ed for the area. items 3 and 4 

Reauirements for areas which have detailed floodinq: 
Full inwut and outwut listings along with files on diskette for each of the 

berequired. I described below must be submitted. 
If hydraulic models are not developed, hydraulic analyses (including all calculations) for existing or pre-project conditions 

-d 
floodins: 

and revised or post-project conditions must be submitfed. 
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 (10.. 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 Duplicate 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 reviseri data. dill be integrated into the effective data to provide a 
continuous FIS model upstream and downstream of the revised reach. 

2. Corrected Effective Model Natural File Name Fioodway File Name - 
The Corrected Effective model is the modei 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 tho1 
used in the currently effective model. The Corrected Effective modei must not reflect any man-made physical changes 
since the date of the effective modei. An error could be a technic01 error in the modeling procedures, or any construction 
in the floodplain that occurred prlor to the date of the effective model but was not incorporated into the effective model. 

3. Existina or Pre-Proiect Conditions Model Natutai File Name a 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 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 Natural File Name Floodway File Name - 
The Existing or Pre-ProJect Conditions modei (or Duplicate Effective model or Corrected Effective model, as appropriate) is 

d to reflect revised or post-project conditions. Thls model must Incorporate any physical changes to the floodplain 
-@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. - Please attach a sheet describing all Other models submitted along with the file names. Natural I 



3. STARTING WATER-SURFACE ELEVATIONS 

Explain how they were determined. Explanation Attached? [Xj Yes NO 

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

reasonableness of lhe situation. I 
Supercritical depth C] Crltlcal Depth Drawdowns Negative Floodway Surcharges I 
Floodway Surcharges Greater Than Maximum Allowed by Comrnunlty/State I 

[Xj Water surface elevations higher than the end polnts of cross sections. I 
Floodway dlscharge Is different than the Natural 100-year (base) flood dlscharge. I 
Project causes 100-year floodplain or floodway elevatlons to increase (state If lncreoses are located off the 

requester's property) I 
Explanation attached with Form Explanation provided on attached printout I 
If Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? Yes No 
(see lnst~ctlons for information on how to obtain CHECK-2) I 

5. REVISED FIRMIFBFM AND FLOOD PROFILES 

1. Profile Transition I 
a. 100-Year Water-Surface Elevations - Indicate the difference In water surface elevations where the project 100-year 

elevatlons tie Into the existing 100-year water surface elevatlons at each end of the project. 

Downstream End - within - (feet) Upstream End within (feet) 
Cross-Section # Cross-Section # 

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

Downstream End within (feet) Upstream End L& within (feet) 
Cross-Section # Cross-Section # 

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

Downstream End within - (feet) Up~'~~?~rnFnd n!~ w~thln - (feet) 
Cross-Section # Cross-Section # 

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

The following Information (unless In parentheses) must be included at the some scale as the existing profiles for this 
project: 

[Xj Stream Name rn Communiiy Name Corporate Limits labeled Study limits labeled 

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

Horlzontal/Vertlcal Scales Indicated [XI 100-year elevs profiled* 

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

'All recurrence Intervals in the effective study must also be proflled. 

@oodway Data Table 

Attach a Floodway Data Table for each cross section llsted In the published Floodway Data table In the FIS report. 

Floodway Data Table Attached Yes @ Not Required 



Scott Avenue Wash a Explanations provided for FEMA forms: 

Form 3, Sect I :  Explain reason for new Hydrology 

Updated Mapping led to changes in the original Hydrology (developed by Burgess & 
Niple (1992)). For this wash the changes are limited to the Diversion at 1-8 from Scott 
Avenue Wash. 

Form 4, Section 2: Models Submitted 

Since this is a new study only the 100-year base profile is required. The HEC-RAS 
model provided for this wash is: Scottave.prj 

*.prj is the project file. The plan, flow data and geometric files all have the same file 
name but different extensions. 

Form 4, Section 3: Explain how the starting WSEL was determined. 

The starting water surface for this model was taken as a known WSEL from the Evans 
Wash model at cross section 0.694. 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B NO. 3067-0148 
REVISION REQUESTER AND COMMUNIN OFFICIAL Expires April 30,2001 

Public reporting burden for this form Is estimated to average 2.13 hours per response. The burden estimate 
Indudes the Rme for reviewing instructions, searching existing data sources, gathering and maintaining the 

1 e m  
ed data, and completing and reviewing the form. Send comments regarding the accuracy of the burden 
ate and anv suaaestions for reducing this burden to: Information Collections Management, Federal , "" 

;mergency 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 am not required to respond to Mls collecRon of Information unless a vaild OMB Control Number is displayed in the upper llght corner of 
MIS form. I 

1. REQUESTED RESPONSE FROM FEMA 
I I 

This request is for a: I 
CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify o map 
revision, or proposed hydrology changes (See 44 CFR Ch. 1. Parts 60.65 & 72). I 
LOMR A letter from FEMA officially revising the current NFlP map to show the changes to floodplains. 
floodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.) I 

[XI Other Describe: Fl00d~lain and Fioodwav Determination I 
I 

2. OVERVIEW 
i 

1. The basis for this revlslon request is (are): (check ail that apply) I 
Physical Change Improved MethodologyIData Fioodway Revision I 

[XI Other Describe: This is the first detailed studv of this area 

d A photograph is not required, but is very helpful during review 

2. Flooding Source: 1-8 Wash East 

3. Project Name/identifier: Gilo Bend ADMP/Flood~loin Delineation Studv. F.C.D. No 99-18 I 
4. FEMA zone designations affected: d 

(example: A, AH, AO, A1-A30, A99, AE, V, V1-V30. VE. B. C. D. fl 

6. The area of revision encompasses the following types of flooding and structures. Check ail that apply. I 

5. The NFiP irnc ppnei(s) affected for all impacted communities is (are): 
i-.i-,,l.. .. 
Effective 
Dote 
02/08/83 
C9/28/90 
W/30/95 

TvDeS of Flooding 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 

Community No. 

Ex: 480301 
480287 

040037 

Structures 

Riverine 
Coastal 
Alluvial fan 
Shallow Floodlng (e.g. Zones A0  and AH) 
Lakes 
Other (describe) 
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State 

TX 
TX 
AZ 

Community Name 

Katy. City 
Harris County 
Unincorporated area of Moricopa County 

I 
Channelization 
Levee/Fioodwall 
BridgeICuivert 
Dam 
Fiii 
Other (describe) 

Map No. 

480301 
48201C 
04013C 

Panel No. 

02050 
02206 
3490E 



4. ENCROACHMENT INFORMATION 
1 .  Does tne State nave j~risdicr~on over the f oodway or its adoption oy commJn ties participat'ng in rhe ~FIP? 

Yes No I 
s, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the 
roval of the revised floodway by the appropriate State agency. I 

I 2. Does the development in the fioodway cause the 1% annual chance (base) elevation to increase at any iocation by 
more than 0.000 feet? Yes No N/A I 

3. Does the cumulative effect of ail development that has occurred since the effective SFHA was originally identified 
cause the base flood eievation to increase at any iocation by more than one foot (or other increase limit if community 
or state has adopted more stringent criteria -even if a fioodway has not been delineated by FEMA)? Yes 
No 

If the answer to either items is Yes, please attach documentation that all requirements of Section 65.12 of the NFlP regulations 
have been met, regarding evaluation of alternatives, notice to individual legal property owners, concurrence of CEO, and 
certification that no insurable structures are impacfsd. 

I I 
5. MAINTENANCE RESPONSIBILITY 

The community is willing to assume responsibility for performing overseeing compliance with the 
maintenance and operation plans of the - 

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

1 Operation and maintenance plans are attached. Yes No N/A I 
6. REVIEW FEE 

I I . 
The review fee for the appropriate request category has been included. Yes Fee amount: $- 

OR 
This request is based on o federally sponsored fiood-control project where 50 percent or more of the project's cost is 
federally sponsored, or the request is based on detailed hydrologic and hydraulic studies conducted by Federai, State, 
or local agencies to replace approximate studies conducted by FEMA and shown on the effective FIRM; thus the 
project is fee exempt. Yes 

I Signature of Revision Requester I I Signature of Community Official I 

Please see Instructions for Fee Amounts I 
7. SIGNATURE 

ontrol District of Maricowa County 1 k z n y  Name 

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

1 1 a d  Name and Title of Community Official 

Note:Signature indicotes that the community understands, from 
the revision requester, the impacts of the revision on flooding 
conditions In the community. 

I I Flood Control District of Maricowa County 
Community Name 

Telephone No.: 602-506-1501 Date: I Telephone No.: tGBXdgU Date: 
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER I Check which forms have been included with this request 

I 
/OR LAND SURVEYOR 

'th 44 CFR Ch. 1. Sect 65.2 

*I. Gavan. P,E,. proiect Manaaer 

Form Name and (Number) Reauired if ...... 
[XI Hydrologic (3) new or revised discharges 
[XI Hydraulic (4) new or revised water-surface eievations 

Mopping (5) floodpiainlfioodway changes 
Channelization (6) channel is modified 
Bridge/Culvert (7) additionlrevision of bridgelcuivert 

I 
. ted Name and Title of Revision Requester 

Regish No. Expires (Date) State Arilona 

Levee/Floodwall(8) odditionlrevision of leveelfioodwaii 
Coastal (9) new or revised coastal elevations 

17 Coastal Structures (1 0) addltionlrevision of coastal structure 
17 Dam (11) additionlrevision of dam 

Tvnn of LlcnnselExoertise: Clvll Fnnlnnnrlna 



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

PUBLIC BURDEN DISCLOSURE NOTICE 
ic reporting burden for this form is estimated to  average 3.67 hours per response. The burden estimate "6 es 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 (3067-0146). Washington, DC 20503. 
You are not required to respond to thls collection of infom~~tion unless a valld OMB Control Number is displayed in he upper right comer of 
h i s  form. 

Note: Fill out one form for each flooding source studied 

Community Name: ~nlncorworated Maricowa County 

Flooding Source: 1-8 Wash East (divert from Scott Avenue Wash) 

Project Namelldentifier: Gila Bend ADMP, FCD No. 99-16 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 

No existing analysis rn Improved data Changed physical condition of watershed I 1 Aiternative methodology Roposed Conditions (CLOMR) Other I 
For the reason slated 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: [XI Yes No 

tical Analysis of Gage Records Form 3 - Attachment A Yes No 
Regional Regression Equations Form 3 -Attachment C Yes No 

rn PrecipitationIRunoff Model Form 3 - Attachment D rn Yes No 
Other Back-up computations and supporting data Yes No I 

3. APPROVAL OF ANALYSIS 
. " * m % ~ e n  

The hydroloy~ti u, .,lysis has already been approved by a local, state, or Federal Agency. Yes No 1.2'"" 
Required 

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

4. COMPARISON OF BASE FLOOD DISCHARGES 

Location: Drainage Area (SqMi) FIS(cfs) Revised (cfs) I 
Diverted flow from Scott Avenue Wash 
Flow routed throuah borrow wit to C151 

- - - - 
Note: When revised discharges are not significantly different than the FIS discharges, FEMA may require a confidence limits 
analysis (see affachrnent 6) at a later date to complete the review. I 
If only a portion of a detailea st~dy area was revised please attach an explanotion describing the transltion from the 
proposed discharges to the effective discharges. Explanation Included Explanation Not Required I 

5. HISTORICAL FLOODING INFORMATION 

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



ATTACHMENT D: PRECIPITATION/RUNOFF MODEL 

FiS: Revised: 

Method or model used: ProHEC-1 

Version: 4.0.1E 4cmQ 
Date: Mav 1991 auaust 1995 

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

4. Rainfall duration: WKIL.~ mxur  

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

6. Maximum overland flow length - - 

7. Hydrograph development method: 

8. Loss rate method: Green & AMPT @en & AMPT 

Source of soils Information: - - 
Source of land use information: - - 

9. Channel routlng method: Normal Depth Normal Depth 

10. Reservoir routing: [XI Yes No IX] yes No 

Baseflow considerations: Yes [XI No yes lg No 
If Yes, explain below how buseflow was determined: 

- 

12. Snowmelt considerotlons: Yes IX] No yes IX] No 

13. Model calibration: Yes IX] No [I] yes IX] No 
If Yes explain below how calibration was performed 

itffit : , 

- 

14. Future land use condition: Yes [XI No yes €4 No 
If Yes, explain why below 

- 

15. Attach preclpitation/~noff model, hydrologic model schematic, curve number calculations, time of concentration 
calculations, and supporting maps, delineating me watershed boundary and drainage area divides. 

Information and Maps provided? IX] Yes No 

NOTE: FEMA policy is to base flooding on existing conditions. 
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I Public reporting burden for Mls form is estimated to average 2.25 hours per response. The burden estimate includes the time 
for reviewing instructions, searching existfng data sources, gathering and maintaining the needed data, and completing 

-eviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing 
urden to: lnformatlon 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 thb collection of informanon unless a valid OMS Control Number is displayed in the upper right corner of 

Note: Flll out one form for each flooding source studled 
Community Name: Unlncor~or~ted MarlCODa County 

I Flooding Source: 1-8 Wash East (diversion from Scott Avenue Wash) I 
Project Name/ldentifier: Gila Bend ADMP. FCD No. 99-18 

1. REACH T O  BE REVISED 
~~ ~~ . -  -- 

Descr:oe tne limits of the revision OR s ~ b m  t a copy of the FIRM witn the revsorl area clearly hignighred. 
Copy of F RM(s) attoched oep'cting orea of the revision (high ghted, or circieo)? rn Yes 

I Downstream Limit: convergence with Evans Wash I 
Upstream Limit: Diversion at Scott Avenue Wash I 

2. MODELS SUBMITTED 
( Requirements: for areas which have detailed floodinq: 1 for areas which do not have detailed 

Full input and output listings along with files on diskette for each of the floodincl: 
models listed below (Items 1-4) and a summary of Me source of input Only the 100-year (Base) flood profile is 
parameters used in the models must be provided. The summary must include required. A hydraulic model is not required 
a description of any changes made from model to model (e.g.. Duplicate for oreas which do not hove detailed 
Effective model to Corrected Effective model). At a minimum, the Duplicate flooding; however, BFEs may not be added 

~ve Otem 1) and the Revised or Post-Project Conditions (item 4) models to the revised FIRM. If a hydraulic model is 

be required. I described below must be submitted. 
If hydraulic models are not developed, hydraulic analyses (including ail calculations) for existing or pre-project conditions 
and revised or post-project conditions must be submitted. 
1. Du~licate Effective Model Natural File Name - Floodway File Name 
Codes of the hvdraulic analysis used in the effective FiS, referred to as the effective models (lo-, 50-, loo-, and 500-year 
muiti-profiie runsand the floodway run) must be obtained and then reproduced on the requester's equipment to produc~ 
the Dupiicate Effective model. This is required to assure that the effective models input data has been transferred correcti) 
to the reql:--?er's equipment and to assure that the revised data will be integrated into the effective data to@r@:~i@? c 
continuous FiS model upstream and downstream of the revised reach. 

2. Corrected Effective Model Natural File Name - Fioodway File Name - 
The Corrected Effective model is the model that corrects any errors that occur in the Dupiicate Effective model, adds an) 
additional cross sections to the Dupiicate Effective model. or incorporates more detailed topographic information than tha 
used in the currently effective model. The Corrected Effective modei must not reflect any man-mode physical change! 
since the date of the effective model. An error could be a technical error in the modeling procedures, or any constructior 
in the floodplain thot occurred prior to the date of the effective modei but was not incorporated into the effective modei. 

3. Existina or Pre-Proiect Conditions Model Natural File Name - Floodway File Name - 
The Duplicate Effective modei or Corrective Effective model is modified to produce the Existing or Pre-Project Condition: 
model to reflect any modifications that have occurred within the floodplain since the date of the Effective rnodel but priol 
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 modei. 

4. Revised or Post-Proiect Conditions Model Natural File Name - Floodway File Name - 
The Existing or Pre-Project Conditions model (or Dupiicate Effective model or Corrected Effective model, as appropriote) is 

d to reflect revised or post-project conditions. This modei must incorporate any physical changes to the floodplain 
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. 

I 5 . r  - Please attach a sheet describing ail other models submitted aiong with the file names. [ql Natural 
Flnodwnv I 



3. STARTING WATER-SURFACE ELEVATIONS 

Explain how they were determined. Explanation Attached'? . Yes No 

NOTE: If the effective study is an approximate study, the siopelarea method is recommended. 

I For detailed analysis studies, usin0 a known water-surface elevation is recommended. I 
4. RESULTS (from the model used to revise the 100-year water surface elevations) 

es~lts indlcate anv of the foliowlna. attach on explanot on - to this form. or to The hydraulic mooel printout- os to the 1 - I reasonableness of the siiuation. 

I Supercritical depth Critical Depth Drawdowns Negative Fioodway Surcharges 

Floodway Surcharges Greater Than Maximum Allowed by ComrnunitylState 

I Water surface elevations higher thon the end points of cross sections 

I Floodway discharge is dlfferent thon the Natural 100-year (base) flood discharge. 

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

I Explanation attached with Form Explanation provided on attached printout 

I If Hydraulic model used Is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? Yes No 1 (see instructions for lnformation on how to obtain CHECK*) 

5. REVISED FIRMIFBFM AND FLOOD PROFILES I 1. Profile Transition 

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

I Downstream End rj,& within (feet) Upstream End rj,& within (feet) 
Cross-Section # Cross-Section # 

r , t Floodway Elevations - indlcate the difference In water surface elevations where the project floodway elevations tie 
the existing floodway water surface elevations at each end of the project. 

I Downstream End &!Q within - (feet) Upstream End &!Q within (feet) 
Cross-Section # Cross-Section # 

I c. Floodwoy wldths - indlcate the difference in floodway widths where the project floodway wldths tie Into the existing 
floodway width at each end of the project. 

I DO\ - .ire,( n End &!Q w~thin (feet) Upstream End mQ wfthin (feet) 
Cross-Section # Cross-Section # 

1 2. Profile Checklist (check box if lnformation has been provlded on profile) 

I The following information (unless in porentheses) must be included at the same scale as the existing profiles for this 
project: . Stream Nome [XI Community Name Corporate Limits lobeled Study limits labeled 

I . Confluences labeled . Channel Stationing . Streambed profiled . Cross Sections labeled 

I . Horizontal/Vertical Scales indicated [XI 100-year elevs profiled* 

I Road Crossings Lobeled Low Chord Elevations Top of Road Elevations 

I "All recurrence intervals in the effective study must also be profiled 

Data Table 

Attach a Floodway Data Table for each cross sectlon listed in the published Floodway Data table In the FiS report 

I Fioodway Data Table Attached Yes Not Required 



1-8 Wash East a 
Explanations provided for FEMA forms: 

Form 3, Sect I :  Explain reason for new Hydrology 

Updated Mapping led to changes in the original Hydrology (developed by Burgess & 
Niple (1992)). For this wash the changes are limited to the Diversion at 1-8 from Scott -  venue Wash. 

Form 4, Section 2: Models Submitted 

Since this is a new study only the 100-year base profile is required. The HEC-RAS 
model provided for this wash is: 18Weast.prj 

*.prj is the project file. The plan, flow data and geometric files all have the same file 
name but different extensions. 

Form 4, Section 3: Explain how the starting WSEL was determined. 

The starting water surface for this model was taken as a known WSEL from the Evans 
Wash model at cross section 0.694. 



FEDERALMERGENCY MANAGEMENT AGENCY I 0.M.B NO. 3067-0148 
REVISION REQUESTER AND COMMUNIN OFFICIAL Expires April 30.2001 

Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate 
ludes the time for reviewing instructions, searching existing data sources, gathering and maintaining the @ ded 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 OM0 Control Number is displayed in the upper right corner of 1 this form. I 

1. REQUESTED RESPONSE FROM FEMA 
I 1 / This request is for a: I 

CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map 
revision, or proposed hydrology changes (See 44 CFR Ch. 1. Parts 60.65 & 72). I 
LOMR A letter from FEMA officially revising the current NFIP map to show the changes to floodplains, 
floodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.) I 

1 Other Describe: Fioodaain and Fioodwav Determination I 
I I 

2. OVERVIEW 
I 

1. The basis for this revision request Is (are): (check all that apply) I 
Physical Change Improved MethodologylData Floodway Revision I 
O~ner Descrioe: T n  s ;s ine 1irst.a.eta eo si~ay-of r n r  
: A prlotograph is nor reqirea 0-1 is very neiofy a ~ r  ng rev ew. 

2. Flooding Source: Pioneer Cemeterv Wash I 
3. Project Namelidentifier: Gila Bend ADMPIFlood~lain Delineation Studv. F.C.D. No 99-18 I 
4. FEMA zone designations affected: AXEX 

(example: A. AH, AO. A1-A30, A99, AE. V. V1-V30. VE, B. C, D. X) 

5. The NFlP map panel($ affected for ail Impacted communities Is (are): I 

6. The area of revision encompasses the following iypes of flooding and structures. Check all that apply. I 

Community No. 

Ex: 480301 
480287 

040037 

Map No. 

480301 
48201C 
0401 3C 

Tvoes of Flooding 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 

Community Name 

Katy, City 
Harris County 
Unincorporated area of Marlcopa County 

Structures 

[XI Rlverine 
Coastal 
Alluvial fan 
Shallow Flooding (e.g. Zones A 0  and AH) 
Lakes 
Other (describe) 

FEMA Form 81-89 Revision Requester and Community Official Form MT-2 Form 1 Page 1 of 2 

Panel No. 

0005D 
02206 
3490E 

State 

TX 
TX 
A2 

I 
Channelization 
Levee/Floodwall 
BridgelCuiveW 
Dam 
Fill 
Other (describe) 

Effective 
Date 
02/08/83 
09/28/90 
09/30/95 



4. ENCROACHMENT INFORMATION 
1. Does the State have jurisdiction over the fioodway or its adoption by communities participating in the NFIP? 

Yes No I 
Q s, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the 

I roval of the revised floodway by the appropriate State agency. I 
I 2. Does the development in the floodway cause the 1% annual chance (base) elevation to increase at any location by 

more than 0.000 feet? Yes No (7 NIA I 
3. Does the cumulative effect of all development that has occurred since the effective SFHA was originally identified 

cause the base flood elevation to increase at any location by more than one foot (or other increase limit if community 
or state has adopted more stringent criteria - even if a floodway has not been delineated by FEMA)? Yes (7 
No 

If the answer to either items is Yes, please attach documentation that all requirements of Section 65.1 2 of the NFIP regulations 
have been met, regarding evaluation of alternatives, notice to individual legal property owners, concurrence of CEO, and 
certification that no insurable structures are impacted. 

p-~~ ~ 

5. MAINTENANCE RESPONSlBlLlN 
The community is willing to assume responsibility for performing overseeing compliance with the 
maintenance and operation plans of the - 

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

Operation and maintenance plans are attached. Yes [ql No NIA I 
6. REVIEW FEE 

I I 
I 

The review fee for the appropriate request category has been included. [ql Yes Fee omount: $- 
OR 

I0mis reauest is based on a federallv soonsored fiood-control ~ ro jec t  where SO percent or more of the ixuect's cost is I 
I federaiiy sponsored, or the request is based on detailed hydrologic and hydraulic studies conductedby~ederal. State. 

or local agencies to replace approximate studies conducted by FEMA and shown on the effective FIRM; thus the 
project is fee exempt. Yes I 

Please see Instructions for Fee Amounts I 
7. SIGNATURE 

I 
. . - I I conditions In the community.. I 

. . .. - .-. 

I Signature of Revision Requester I I Signoture of Community Offlciol I 

Note: I understand that my signature indicates that all information 
submitted in s u ~ ~ o r t  of this reauest is correct 

I m d  Name and Title of Revlsbn Requester I 1 m d  ~ o m e  and ~ t l e  of community 0fflciol I 

N0te:Slgnature indicates that the community understands, from 
the revision reauester. the lm~acts of the revision on floodina 

od Control District of MorlcoDo County 
Company Name I I I Flood Control District of Marico~a Countv 

Community Name 

Telephone No.: 602-506-1501 Dote: 1 Telephone No.: 602-5041501 Dote: 
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER I Check which forms have been included with this request 

I 
LAND SURVEYOR 

with 44 CFR Ch. 1. Sect 65.2 Form Name and (Number) Reauired if ...... 
IS] Hydrologic (3) new or revised discharges 
IS] Hydraulic (4) new or revised water-surface elevations 

Mapping (5) fioodplalnlfloodway changes 
w 

T. Gavon. P.E.. Proiect Manaaer 
ed Name and Title of Revision Requester a! 

Registr No. Xj5% Explres (Date) State Arizona 

Type of License/Expertlse: Civil Enaineering 

Channelization (6) channel is modified 
Bridge/Cuiverl(7) odditionlrevision of bridgelculvert 
LeveelFloodwall(8) oci~ition/revision of ieveelfloodwoll 
Coastal (9) new or revised coastal elevations 
Coastal Stwctures (10) additionlrevision of coastal structure 
Dam (11) additionlrevision of dam 
Alluvial Fan (1 2) structures proposed on oliuvial fan 



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

PUBLIC BURDEN DISCLOSURE NOTICE 
lic reporting burden for this form is estimated to average 3.67 hours per response. The burden estimate 
udes the time for reviewing instructions, searching existing data sources, gathering and maintaining the 9 

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 (3067-01 48). Washington, DC 20503. 
You are not required lo respond to this collection of lnformation unless a valid OMB Control Number is displayed in the upper right corner of 
this form. 

Note: Fill out one form for each flooding source studied 

Community Name: LJnincoroorated Maricooo CounQ 

Flooding Source: Pioneer Cemetew Wash 

Project Namelidentifier: Gila Bend ADMP, FCD No. 99-18 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 

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

• 2. METHODOLOGY FOR NEW ANALYSIS 

indicate Method Reauired Data Data Included 
Statistical Analysis of Gage Records Form 3 -Attachment A Yes No 
Regional Regression Equations Form 3 - Attachment C Yes No 
Precipitation/Runoff Model Form 3 - Attachment D IXI Yes No 
Other Back-up computations and supporting data Yes No 

3. APPROVAL OF ANALYSIS 

The hydroiogic anaiysis has already been approved by a local, state, or Federal Agency. Yes No Not 
Required 

if Yes, attach evidence of approval. Approval attached. if No, attach explanation, Explanation attached. 

4. COMPARISON OF BASE FLOOD DISCHARGES 

Location: Drainage Area (SqMi) FIS(cfs) Revised (cfs) I 
I not cornoarable, oriainai studv and revised hvdroioay - - - I 

I 
do not share a common concentration ooint. - - 

New Subbasin (3KD) deveioos 13 800 
Note: When revised discharges are not significantly different than the FIS discharges, F E M ~ ~  require a confidence iirnits 
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 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 



AlTACHMENT D: PRECIPITATION/RUNOFF MODEL 

I FiS: Revised: 

Method or model used: ProHEC-1 

Version: 4.0.1E ULLD 

Date: May 1991 Auaust 1995 

2. Source of rainfall depth: - - 

3. Source of rainfall distribution: - - 

4. Rainfall duration: 24Bxr 

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

6. Maximum overland flow length - - 

7. Hydrograph development method: &!x&?Ll sgu@!l 

8. Loss rate method: Green & AMPT Green & AMPT 

Source of soils information: - - 

Source of land use information: - - 

9. Channel routing method: Normal Deoth Normal Deoth 

10. Reservoir routing: Yes [XI No Yes IXI NO 

Basefiow considerations: Yes €a No Yes El No 
if Yes, explain below how baseflow was determined: 

- 

12. Snowmelt considerations: Yes [XI No Yes IXI No 

13. Model calibration: Yes €4 NO yes ISI No 
If Yes, explain below how calibration was pelformed 

- 

14. Future land use condition: Yes €4 No Yes €4 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? IXI Yes NO 

NOTE: FEMA policy is to base flooding on existing conditions. 
i 
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I FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 

I RlVERlNE HYDRAULIC ANALYSIS I Expires April 30. 2001 
PUBLIC BURDEN DISCLOSURE NOTICE 

I 
~ ~~ 

Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time 
(or reviewing instructions, searching existing data sources, gathering and maintaining the needed data. and completinc 

revlewlng the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducinc 
burden to: Information Coliections Management, Federal Emergency Management Agency, 500 C Street S.W.. 

Washinaton DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148). 
washiniton. DC 20503. 
You are not required to respond to this collection of information unless o valid OMB Control Number is displayed in the upper right corner 01 

) this form. 

Note; Fill out one form for each flooding source studied 

I Community Name: Unincorworoted Maricowa Countv 

Flooding Source: Pioneer Cemetew Wash 

Project Namelldentifier: Gila Bend ADMP. FCD No. 99-18 

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

I Downstream Limit: Confluence with Evans Wash 

Upstream Limit: Northern boundarv of Barw M. Goldwater Gunnew Ronae 

I 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.9.. Duplicate 
Effective model to Corrected Effective modei). At a minimum, the Dupiicate (Ibchrs (item 1) and the Revised or Post-Project Conditions (item 4) models 

I st be submitted. See instructions for directions on when other models may 

2. MODELS SUBMITTED 

only the 100-year (Base) flood profile is 
required. A hydrauiic modei 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 

Reauirements: for areas which have detailed flooding: 
Full lnput and out~ut  iistlngs along wlth files on diskette for each of the 

be required. I described below must be submitted. 
If hvdraulic models are not develo~ed, hvdraulic analyses (including all calculations) for existing or pre-project conditions 

for areas which do not hove detailed 
floodina 

. . .  - 
and revised or post-project conditions must be submitted. 
1. Du~licate 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.. 100.. and 500-year 
multi-profile runs and the fioodwoy run) must be obtained and then reproduced on the requester's equipment to produce 
the Duplicate 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 0 

continuous FIS model upstream and downstream of the revised reach. 

2. Corrected Effective Model Natural File Name - Floodway File Name - 
The Corrected Effective modei is the model that corrects any errors that occur in the Duplicate Effective model. adds any 
additional cross sections to the Duplicate Effective model, or incorporates more detailed topographic information than that 
used in the currently effective model. The Corrected Effective modei 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 that occurred prior to the date of the effective model but was not incorporated into the effective model. 

3. Existing or Pre-Proiect Conditions Model Natural File Name Floodway File Name 
The Dupiicate Effective modei or Corrective Effective modei 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 the construction of the project for which the revision is being requested. If no modification has occurred since the dote 
of the effective model, then this model would be Identical to the Corrected Effective model or Dupiicote Effective rnodei. 

I 4. Revised or Post-Proiect Conditions Model Natural File Name Floodway File Name 
The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective rnodei, as oppropriote) is 

ed to reflect revised or post-project conditions. This modei must Incorporate any physical changes to the floodplain 
e 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 . r  - Please attach o sheet describing all other models submitted along with the file names. Natural 
Floodwoy 



3. STARTING WATER-SURFACE ELEVATIONS 

Explain how they were determined. Explanation Attached? IXI Yes No 

1 NOTE: if the effective study is an a~~roximate study, the sio~elarea method is recommended. 1 . 
For aeta,iea analysls s t ~ a  es. JS ng a known water-s~rface elevar on 1s recomrnenaed I 

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

I if the results Indicate any of the foiiowing, attach an explanation -to this form, or to the hydraulic model printout- as to the 
reasonableness of the situation. I 

Supercritical depth Critical Depth Drawdowns Negative Fioodway Surcharges 

Fioodway Surcharges Greater Than Maximum Allowed by ComrnunityIState 

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

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

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

I Explanation attached with Form Explanation provided on attached printout [7 I 
I If Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK2 computer program? Yes No I 1 (see instructions for information on how to obtain CHECK-2) I 

5. REVISED FIRMIFBFM AND FLOOD PROFILES I 1. Profile Transition I 
I a. 100-Year Water-Surface Elevations - indicate the difference in water surface eievations where the project 100-year 

elevations tie into the existing 100-year water surface eievations at each end of the project. I 
I Downstream End ~ L Q  within - (feet) Upstream End & within (feet) 

Cross-Section # Cross-Section # a!. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie I ~nto the existing floodwoy water surface elevations at each end of the project. I 
I Downstream End dg within - (feet) Upstream End dg within (feet) 

Cross-Section # Cross-Section # 

I c. Fioodway widths - indicate the difference in fioodway widths where the project fioodway widths tie into the existing 
fioodway width at each end of the project. I 
Downstream End & within (feet) Upstream End & within (feet) 

Cross-Section # Cross-Section # 

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

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

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

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

[XI Horizontai/Verticol Scales indicated 100-year eievs profiled' 

Road Crossings Labeled Low Chord Elevations Top of Road Elevations 

'Ail recurrence intervals in the effective study must also be profiied. 

Floodway Data Table 

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

I Fioodway Data Table Attached Yes Not Required I 



Pioneer Cemetery Wash 

Explanations provided for FEMA forms: 

Form 3, Sect 1: Explain reason for new Hydrology 

Updated Mapping led to changes in the original Hydrology (developed by Burgess & 
Niple (1992)). For this wash the changes are limited to subdividing the drainage area 3K 
into 3KA, 3KB, 3KC and 3KD to identify additional concentration points. 

Form 4, Section 2: Models Submitted 

Since this is a new study only the 100-year base profile is required. The HEC-RAS 
Model for this wash is: Cemetery.prj 

*.prj is the project file. The plan, flow data and geometric files all have the same file 
name but different extensions. 

Form 4, Section 3: Explain how the starting WSEL was determined. 

The starting water surface for this model was taken as a known WSEL from the Evans 
Wash model at cross section 0.694. 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 
REVISION REQUESTER AND COMMUNITY OFFICIAL Expires April 30,2001 

Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate 
;icludes the time for reviewing instructions, searching existing data sources. gathering and maintaining the (IFPd data, and completing and reviewing the form Send comments regarding the accuracy of the burden 

1 e ate and anv suaaestions for reducing this burden to: information Collections Management, Federal , -- 
Emergency Management Agency, 500 C street, S.W., Washington DC 20472; and to the Office of Management 
and Budget, Papelwork Reduction Project (3067-0148). Washington, DC 20503. 
You are no1 required lo respond lo mls collecllon of lnformaflon unless a valM OMB Control Number Is dlrplayed In the uwer right comer of 
 IS form. I 

1. REQUESTED RESPONSE F R O M  F E M A  
I i 1 This request is for a: 

I CLOMR A letter from FEMA commenting on whether a proposed prolect, if built as proposed, would justify a map 
revision. or proposed hydrology changes (See 44 CFR Ch. 1. Parts 60,65 & 72). 

I" LOMR A letter from FEMA officially revising the current NFlP map to show the changes to floodplains, 
floodway or flood elevations. LOMRs typlcaliy decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.) 

I Other Deanbe: Floodolain and Fioodwav Determlnatlon 

1. The basis for this revlsion request is (are): (check ail that apply) I 
Physical Change Improved MethodoiogyIDato Floodway Revision I 
Other Describe: This is the first detailed studv of this area 

A photograph is not required, but is very helpful during review. 

2.  lood ding Source: Evans Wash 

3. Project Nomelldentifier: Gila Bend ADMP/Fiood~lain Delineation Studv. F.C.D. No 99-18 I 
4. FEMA zone designations affected: zone X. A 

(example: A, AH, AO, A1-A30, A99, AE, V, V1-V30, VE. B. C. D, X) 

5. The NFlP -73 y~nei(s) affected for ail impacted communities is (are): ,... ,,.: w ..%. >,:,: 

6. The area of revision encompasses the following types of flooding and structures. Check all that apply. 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 

Tvoes of Flooding 

1XI Riverine 
Coastal 
Alluvial fan 
Shallow Flooding (e.g. Zones A0 and AH) 
Lakes 
Other (describe) 

FEMA Form 81-89 Revlslon Requester and Communlty Ofnclal Form MT-2 Form 1 Page 1 of 2 

Mop No. 

480301 
48201C 
04013C 
04013C 

State 

TX 
TX 
AZ 
AZ 

Community No. 

Ex: 480301 
480287 

040037 
M M ? 7  

Structures 

Channeiization 
Levee/Floodwaii 
BridgelCuivert 
Dam 

• Fill 
Other (describe) 

Community Name 

Katy. City 
Hanls County 
Unincorporated area of Marlcopa County 
I lnincornnmted nrnn of Morlcono Countv 

Panel No. 

0005D 
02206 
34WE 
3480E 

Effective 
Date 
02/08/83 
W/28/W 
09/30/95 
12/03/93 



4. ENCROACHMENT INFORMATION 
1. Does the State have jurisdiction over the fioodway or its adoption by communities participating in the NFIP? 

Yes No I 
s, attach a copy of a letter notifying the appropriate State agency of the fioodway revision and documentation of the 

of the revised fioodway by the appropriate State agency. I 
I 2. Does the deveiopment in the fioodway cause the 1% annual chance (base) elevation to increase at any iocation by 

more than 0.000 feet? Yes 17 No N/A I 
3. Does the cumulative effect of ail development that has occurred since the effective SFHA was originally identified 

cause the base flood elevation to increase at any iocation by more than one foot (or other increase limit If community 
or state has adopted more stringent criteria - even if a fioodway has not been delineated by FEMA)? Yes 17 
No 

If the answer to eifher items is Yes, please attach documentation that all requirements of Section 65.1 2 of the NFiP regulations 
have been met, regarding evaluation of alternatives, notice to individual legal property owners, concurrence of CEO, and 
certification that no insurable structures are impacfed. 

I I 
5. MAINTENANCE RESPONSIBILITY 

The community is willing to assume responsibility for performing overseeing compliance with the 
maintenance and operation pians of the - 

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

Operation and maintenance plans are attached. Yes No NIA I 
6. REVIEW FEE - 

I 
The review fee for the appropriate request category has been included. [YI Yes Fee amount: $- 

OR 
I This reauest is based on a federailv s~onsored fiood-control project where 50 ~ercent  or more of the project's cost is I 
I federaiiy sponsored, or the request is based on detailed hydrologic and hydrhuiic studies conducted byfederal. State. 

or local agencies to replace approximate studies conducted by FEMA and shown on the effective FIRM; thus the 
project is fee exempt. Yes I 

Please see Instructions for Fee Amounts I - 

7. SIGNATURE 

I 
LAND SURVEYOR 

44 CFR Ch. 1. Sect 65.2 

Note: i understand that my signature indicates that all information 
submitted in suooort of this reauest is correct . . 

Signature of Revision Requester 

- 
Printed Name and Tltle of Revision Requester 

Flood Control District of Morlcowo County 
Company Name 

Telephone No.: 602-5061501 Date: - 

T. Gavan. P.E.. Proiect Manaaer 
d Name and Title of Revislon Requester 

Note: Signature indicates that the communify understands, from 
the revision reauester, the impacts of the revision on flooding 
conditions in the community.~ 

. 

Signature of Community Official 

- 
Printed Name and Title of Community Official 

Flood Control District of Maricowa County 
Community Name 

Telephone No.: 602-506-1501 Date: 

I Registr No. EW Expires (Date) - State Arizona 

Tvnn of ilcnnsn/Exnnrtisn: Clvil Ennlnnrinfl 

CERTlFlCATiON BY REGISTERED PROFESSIONAL ENGINEER I Check which forms have been included with this request 

Form Name and (Number) Reauired if ...... 
Hydrologic (3) new or revised discharges 
Hydraulic (4) new or revised water-surface elevations 
Mapping (5) fioodplalnlfioodway changes 
Channelization (6) channel is modified 
BrIdgelCulvert (7) additionlrevision of bridgelcuivert 
LeveelFioodwail(8) additionlrevision of levee/floodwail 
Coastal (9) new or revised coastal elevations 
Coastal Structures ( I  0) additionlrevision of coastal structure 
Dam (11) additionlrevislon of dam 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B NO. 3067-0148 
HYDROLOGIC ANALYSIS Expires April 30.2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
lic reporting burden for this form is estimated to average 3.67 hours per response. The burden estimate 

es the time for reviewing Instructions, searching existing data sources, gathering and maintaining the 
ne -91 ded data. and completing and reviewing the form. Send comments regarding the accuracy of the burden 
estimate and any suggestions for reducing this burden to: Information Collections Management, Federal 
Emergency Management Agency, 500 C Street, S.W., Washington DC 20472; and to the Office of Management 
and Budget, Papetwork Reduction Project (3067-0148). Washington, DC 20503. 
Y w  are not required to respond to this collection of lnformatlon unless a valid OMB Control Number Is dl~iayed in the upper right comer of 
this form. 

Note: Fill out one form for each flooding source studled 

Community Name: Unlncorworated Maricowa County 

Flooding Source: '&Qm!&& 

Project Name/ldentifier: Gila Bend ADMP. FCD No. 99-18 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 
No existing analysis [XI improved data Changed physical condition of watershed I 1 Alternative methodology Proposed Conditions (CLOMR) Other I 

For the reason slated above, please attach a detailed explanation. If a computer progrom/model was used In revising the 
hydrologic anaiysls, please provide a diskette with the input files for the same flood recurrence intervals contained in Me FIS 
for Mat stream: and at least for the 1% annual chance (base) flood where no detailed study exists. 
Explanation provided: IX] Yes No Diskettes provided: IXI Yes No 

2. METHODOLOGY FOR NEW ANALYSIS 

Indicate Method Reauired Data Dafa Included 
Statistical Analysis of Gage Records Form 3 -Attachment A Yes No 
Regional Regression Equations Form 3 -Attachment C Yes No 
Precipitation/Runoff Model Form 3 -Attachment D 1x1 Yes No 
Other Back-up computations and supporting doto Yes No 

=:." 3. APPROVAL OF ANALYSIS 
,:.,.<. . I T h e h v d r  oloalci; 

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

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

I C151, converaence of 1-8 East with 3KC and 3KD - 18 
Comblned at C121 18 

ombine at C120 18 4ooo BJQ 
Eote: When revised discharges ore not significantly cllfferent thc%the FIS dischorges, FEMA may require a confidence limits 
analysis (see attachment B) at a loter date to complete the review. I 
if only a portion of a detalied study area was revised please attach an explanation descrlbing the transition from the 
proposed discharges to the effective discharges. Explanation Included [XI Explanation Not Required 

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 Informotion. Data Attached IX] Data Not Available 



AnACHMENT D: PRECIPITATIONIRUNOFF MODEL 

FIS: Revised: 

Method or model used: HEC-1 ProHEC-I 

Version: ULlE 4.0.1PD 

Date: Mav 1991 Auaust 1995 

2. Source of rainfall depth: - - 

3. Source of rainfall distribution: - - 

4. Rainfall duration: ~L~QU!  2LIxur 

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

6. Maximum overland flow length - - 

7. Hydrograph development method: SQQ& 

8. Loss rote method: Green & AMPT Green & AMPT 

Source of soils Information: - - 

Source of land use Information: - - 

9. Channel routing method: Normal Dewth Normal DeDth 

10. ReSe~oir routing: yes !A NO Yes IXI NO 

Baseflow considerations: • Yes E No Yes la No 
If Yes, explain below how baseflow was determined: 

- 

12. Snowmelt considerations: 17 Yes !z No Yes la No 

13. Model calibration: Yes [XI NO Yes !a NO 
If Yds, e.xolain below how calibration was performed 

:liTi:IriJI 9 

- 

14. Future land use condition: Yes !I No Yes [XI NO 
If Yes, explain why below 

- 
15. Attach precipltation/runoff 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? [XI Yes • No 

NOTE: FEMA policy is to base flooding on existing conditions. 
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I FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 30670146 1 
I RlVERlNE HYDRAULIC ANALYSIS I Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE I 
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 

viewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing 
rden 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 (30674148). I 
~ashln~ton. DC 20503. 
Yw are not required to respond to this collection of infomflon unless a valid OM0 Control Number Is displayed in the upper right comer of 

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

I Community Name: Unincoroorated Maricooa County 

Flooding Source: Evans Wash 

Project Namelidentifier: 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($ attached depicting area of the revision (highlighted. or circled)? IXI yes I ( Downstream Limit: Converaence with Hacker Wash uosheam of Gila Bend Canal I 
Upstream Limit: Limit of studv at northern bounda~ of Barrv M. Goidwater GunneN Ranae I 

3 MODEIS SUBMIllED 

modeis 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 modei to modei (e.g.. Duplicate 
Effective model to Corrected Effective model). At a minimum, the Duplicate 

1) and the Revised or Post-Project Conditions (item 4) models 
See instructions for directions on when other models may 

- . . . . - - - -- - - - . . . . . . - - 

Only the 100-year (Base) flood profile is 
required. A hydraulic modei 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 

Reauirements: for areas which have detailed floodinq: 
Fuii inout and outout listinas alona with files on diskette for each of the 

berequired. I described below must be submitted. 
If hydraulic models are not deveioped, hydraulic analyses (including Oil calculations) for existing or pre-project conditions 

for areas which do not have detailed 
floodina: 

and revised or post-project conditions must be submitted. 
1. Duplicate Effective Model Natural File Name - rn Fioodway File Name 
Copies of the hydraulic analysis used in the effective FIS, referred to as the effective models (lo-. 50.. loo-, and 500-year 
muiti-profile runs and the fioodway run) must be obtained and then reproduced on the requester's equipment to produce 
the Duplicate Effective model. This is required to assure that the effective models input data has been transferred correctly 
to the reqL.. :-,-i!s equipment and to assure that the revised data will be integrated into the effective data tc, .c:cvi.<e a 
continuous FiS model upstream and downstream of the revised reach. 

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

3. Existina or Pre-Proiect Conditions Model Natural File Name a Floodway File Name - 
The Duplicate Effective modei or Corrective Effective modei 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 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 modei would be identical to the Corrected Effective modei or Dupiicate Effective modei. 

I 4. Revised or Post-Proiect Conditions Model Natural File Name Floodway File Name - 
The Existing or Pre-Project Condirions model (or Ddplcate Effective model or Corrected Effective model, as appropr ate) is I 

d to reflect revised or post-project conditions. This modei must incorporate any physical changes to the floodplain 
the effective modei was produced as well as the effects of Me project. When the request is for the proposed project 

this modei must reflect proposed conditions. i @ I 
( 5. Other - Please attach a sheet describing all other models submitted along with Me file names. Natural I 



3. STARTING WATER-SURFACE ELEVATIONS 
Explain how they were determined. Explanation Attached? rn Yes 

1 NOTE: If the effective study is an ap~raximate study, the slopelarea method is recommended. I 
I For detailed analysis studles, using a known water-surface elevation is recommended. 1 

4. RESULTS (from the model used to revise the 100-year water surface elevations) 
I if the results indicate any of the following, attach an explanation - to thls form, or to the hydraulic model printout- as to the I reasonableness of the situatlon. I 

17 Supercritical depth Critical Depth Drawdowns Negative Fioodway Surcharges 

Fioodway Surcharges Greater Than Maximum Allowed by Community/State 

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 fioodploln or floodway elevations to increase (state if increases ore located off the 
requester's property) 

I Explanation att~ched 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 ) (see instructions for information on how fo obtain CHECK-2) 1 

5. REVISED FIRMIFBFM A N D  FLOOD PROFILES 
1. Profile Transition I 
I a. 100-Year Water-Surface Elevations - indicate the difference in water surface eievations where the project 1W-year 

elevations tie into the existing 100-year water surface elevations at each end of the project. I 
I Downstream End rn within - (feet) Upstream End ~ L X  within (feet) 

Cross-Section # Cross-Section # 

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

Downstream End rn within (feet) Upstream End dg within (feet) 
Cross-Section # Cross-Section # 

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

D .' -=tn 3m End & withln (feet) Upstream End dg within - (feet) 
Cross-Section # Cross-Section # 

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

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

Stream Name Community Name Corporate Limits labeled IXI Study limits lobeled 

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

IXI Horizontal/Vertical Scales indicated (XI 100-year elevs profiled* 

Road Crossings Labeled Low Chord Elevations Top of Road Elevations 

'Ail recurrence intervals in the effective study must also be profiled 

ioodway Data Table 

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



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT Expires April 30.2001 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate 
des the time for reviewing instructions, searching existing data sources, gathering and maintaining the 4F ed data. and completing and reviewing the form. Send comments regarding the accuracy of the 

b rden 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 
Mana~ement and Budget, Paperwork Reduction Project (3067-0148). Washington. DC 20503. 
You are not required to respond to lhis collection of lnformatlon unless a valid OM0 Control Number Is displayed In the upper right 
comer of this form. 

Community Name: Unincor~orated Marico~a Countv 

Flooding Source: Evans Wash 

Project Namelldentifier: Gila Bend ADMP. FCD No. 99-18 

1. IDENTIFIER 

1. Name of structure (roadway, railroad. etc.): Tucson Cornella Gila Bend Railroad 

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

River Mile 0.684 

1 3. 
This revision reflects (check one of the following): . 

New bridgelculvert not modeled in the FiS 

Modified bridgelcuivert previously modeled in the FIS 

1 New analysis of bridgelcuivert previously modeled in the FlS 

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

HEC-RAS 

if a111a16. than hydraulic analysis for the fiooding source, justify why the hydraulic analysis used for the f l ~ d .  ;: 
source could not analyze the structure(s). (Affach justification) 

Justification attached Yes No [XI NIA 

1 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 sfructure(s) certified by a registered professional engineer. The plan detail and Infonation should 

Include the followlng (check the boxes If the information has been provided): I 
@ [XI Dimensions (height, width, span, radius. length) 

Shape (culverts only) 

Material 

Beveling or Rounding 

Wing Wail Angle 

[XI Low Chord Elevations - Upstream and Downstream 

[XI Top of Road Elevations - Upstream and Downstream 

[XI Structure invert Elevations - Upstreom and Downstream 

[XI Stream Invert Elevations - Upstream and Downstream 

Skew Angle 

Cross-Section Locations 

Distances Between Cross Sections 

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 bosed on the stream geomorphoiogy, vegetative cover. 
development of the watershed and bank conditions, there is a potential for debris and sediment transpori (Including 
sewer and deposition) to affect the base flood elevations, then provide the foilowing information (Check the box if 
provided): 

r -, - Estimated sed~ment 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 transpori 
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RECORD DRAWING 
TUCSON, CORMUA AND The Record Drawing in formotion shown hereon is 

GILA BEND R.R. STRUCTURE correct t o  the best of my knowledge and belief. 

UNNAMED WASH NO. 3 This Record Drawing is for noted dimensions and 
noted elevations only. The Engineer making this 
Record Drawing statement did not participate in 
the culvert design or construction observation, and 
has investigated this culvert in the field. Information 
shown was obtained from field measurements by 
EEC. 

Registered Professional Engineer #I5594 

Tucson. Cornelia 
And Gilo Bend 
Roilrood 

r,,--.----.-----+,-.-.---------tl'-------------*,-.-----------*,-------------k+7 
.d 

PLAN 
1"=15' 

ELE1:r TION -- 
1"=15' 

PROFILE 
I-=ls' 



a Evans Wash 

Explanations provided for FEMA forms: 

F o m  3, Sect 1: Explain reason for new Hydrology 

Updated Mapping led to changes in the original Hydrology (developed by Burgess & 
Niple (1992)). For this wash the changes are limited to subdividing the drainage area 3K 
into 3KA, 3KB, 3KC and 3KD to identify additional concentration points. This wash 
joins with Hacker Wash on the upstream side of the Gila Bend Canal. 

Form 4, Section 2: Models Submitted 

Since this is a new study only the 100-year base profile is required. The HEC-RAS 
model provided for this wash is: Evans.prj 

*.prj is the project file. The plan, flow data and geometric files all have the same file 
name but different extensions. 

Form 4, Section 3: Explain how the starting WSEL was determined. 

The starting water surface for this model was taken as a known WSEL from the 
confluence with Hacker Wash at cross section 1.846. 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 
REVISION REQUESTER AND COMMUNIN OFFICIAL Expires April 30,2001 

Public reporting burden for thls form is estimated to average 2.13 hours per response. The burden estimate 
'icludes the time for reviewing instructions, searching existing data sources, gathering and maintaining the a ed data, and completing and reviewing the form. Send comments regarding the accuracy of the burden 
e ate 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 fo fhis collection of infomwflon unless a valid OMB Control Number Is displayed in the upper right comer of 
this form. I 

1. REQUESTED RESPONSE FROM FEMA 
I i I This request is for a: I 
I CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map 

revision, or proposed hydrology changes (See 44 CFR Ch. 1. Parts 60.65 & 72). I 
I LOMR A letter from FEMA officially revising the current NFlP map to show the changes to floodplains. 

floodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.) I 
1 IX] Other Describe: Fioodolain and Floodway Determination I 
I I 

2. OVERVIEW 

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

I Physicai Change improved MethodoiogylData Fioodway Revision 

I Other Describe: This is the first detailed study of this area , . A photograph is not required, but is very helpful during review. 

2. Flooding Source: Hacker Wash 

1 3. Project Nameiidentifier: 

I 4. FEMA zone designations affected: zone X. A 
(example: A, AH, AO, AI-A30. A99. AE, V, VI-V30. VE. 0. C. D. X) 

( 5. The NFIP map paneics) affected for ail impacted communities i: :pl&;.;, .. . 

1 6. The area of revision encompasses the following tylses of flooding and structures. Check ail that apply. I 

Community No. 

Ex: 480301 
480287 

040037 
040037 

Community Name 

Katy, City 
Harris County 
Unincorporated area of Marlcopa County 
Unincorporated orea of Marlcopa County 

I 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 

Stote 

TX 
TX 
A2 
A2 

T~oes of Flooding 

IX] Riverine 
Coastal 
Alluvial fan 
Shallow Flooding (e.g. Zones A0 and AH) 
Lakes 
Other (describe) 
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Panel No. 

MX)SD 
02206 
34WE 
3480E 

Map No. 

480301 
48201C 
04013C 
04013C 

Structures 

Channelization 
Levee/Floodwali 

IX] BridgelCulvert 
Dam 
Fill 
Other (describe) 

Effective 
Date 
02/08/83 
W/28/W) 
W/30/95 
12/03/93 

I 



4. ENCROACHMENT INFORMATION 
1. Does the State have jurisdiction over the floodway or its adoption by communities participating in the NFIP? 

Yes No 

s, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the 
roval of the revised floodway by the appropriate State agency. 

I 2. Does the development in the floodway cause the 1% annual chance (base) elevation to increase at any location by 
more than 0.000 feet? C] Yes No N/A I 

3. Does the cumulative effect of ail development that has occurred since the effective SFHA was originally identified 
cause the base flood elevation to increase at any location by more than one foot (or other increase limit if community 
or state has adopted more stringent criteria - even if 0 fioodway has not been delineated by FEMA)? Yes 
NO 

If the answer to either items is Yes, please attach documentation that all requirements of Section 65.12 of the NFIP regulations 
have been met, regarding evaluation of alternatives, notice to individual legal property owners, concurrence of CEO, and 
certification that no insurable structures are impacted. 

I I 
5. MAINTENANCE RESPONSIBILITY 

1 The community is willing to assume responsibility' for performing overseeing compliance with the I 
I maintenance and operation plans of the - 

(Name) 

I flood control structure. If not pe;formed promptly by an owner other than the community, the community will provide 
the necessary sewices without cost to the Federal government. I I Operation and maintenance plans are attached. Yes No N/A I 

6. REVIEW FEE 

I 

I. 
The review fee for the appropriate request cotegory has been included. Yes Fee amount: $- 

OR 
This request is based on o federally sponsored flood-control project where 50 percent or more of the project's cost is 
federally sponsored, or the request is based on detailed hydrologic and hydraulic studies conducted by Federal, State, 
or local agencies to replace approximate studies conductedby FEMA and shown on the effective FIRM; thus the I project is fee exempt. U Yes I 

Please see Instructions for Fee Amounts I 
7. SIGNATURE 

k 

Note: I understand that my signature indicates that ail Information 
Submitted in supporl of this requesf is correct 

Signature of Revision Requester 

Printed Name and Tifie of Revision Requester 

Flood Control District of Marico~a County 
Company Name 

Telephone No.: 402-506-1501 Date: 

Note:Signature indicates that the community understands, from 
the revision requester, the impacts of the revision on flooding 

Shaac %\\e, C;b% Mar\ogec - 
Printed Name and Title of Community Official 

Town of Gila Bend 
Community Name 

Telephone No.: 928-683-2255 Date: 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER 
AND/OR LAND SURVEYOR 

44 CFR Ch 1. Sect 65.2 

e ( T. Gavan. P.E.. Proiect Manwer 
red Name and Title of Revision Requester 

Registr No. EZZI Expires (Date) State Arizona 

Type of LicenselExpertise: Civil Enaineerinq 

Check which forms have been included with this request 

Form Name and (Number1 Reauired if ...... 
Hydrologic (3) new or revised dischorges 
Hydraulic (4) new or revised water-surface elevations 
Mapping (5) floodplainlfioodway changes 
Channelization (6) channel is modified 

[XI BrldgelCulvert (7) additionlrevisian of bridgelcuivert 
LeveelFloodwall(8) additionlrevision of ieveelfiaadwall 
Coastal (9) new or revised coastal elevations 
Coastal Structures (lo) additionlrevision of coastal structure 
Dam (11) additionlrevision of dam 
Alluvial Fan ( I  2) structures proposed on alluvial fan 





ATTACHMENT D: PRECIPITATION/RUNOFF MODEL 

FiS: Revised: 

Method or model used: !3cd ProHEC-I 

Version: 4L.E 4.0.1PD 

Date: Mav 1991 Auaust 1995 

2. Source of rainfall depth: - - 

3. Source of rainfall distribution: - - 

4. Rainfall duration: '&ku 

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

6. Maximum overland flow length - - 

7. Hydrograph development method: SQEQ~ &g~&&l 

8. Loss rate method: Green & AMPT Green & AMPT 

Source of soils information: - 

Source of land use information: - - 

9. Channel routing method: Normal Deoth Normal Death 

10. Reservoir routing: [XI Yes No 5 Yes No 

Basefiow considerations: • Yes 5 No Yes 5 No 
If Yes, explain below how baseflow was determined: 

- 

12. Snowmeit considerations: • Yes !z No [7 Yes 5 No 

13. Model calibration: • Yes [XI No Yes 5 No 
If Yes, explain below how caiibration was performed 

- 

14. Future land use condition: Yes 5 NO Yes [XI NO 
If Yes, explain why below 

- 

15. Attach precipitation/runoff model, hydrologic model schematic, curve number calculations, time of concentration 
calculations, and suppolting maps, delineating the watershed boundary and drainage area divides. 

Information and Maps provided? Yes 5 NO 

NOTE: FEMA policy is to base flooding on existing conditions. 
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3. STARTING WATER-SURFACE ELEVATIONS 

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

NOTE: If the effective studv is an a~wroximate study, the slopelarea method Is recommended. 
I For detailed analysis studies; using a known water-sdrface elevation is recommended. I 

4. RESULTS (from the model used to revise the 100-year water surface elevatlons) 
J 1 If the results indicate any of the following, attach an explanation - to thls form, or to the hydraulic model printout- as to the I I reasonableness of the situation. 

Supercritical depth Critical Depth Drawdowns Negative Floodway Surcharges 

Floodway Surcharges Greater Than Maximum Allowed by Communlty/State 

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

Floodwoy 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 propew) 

I Explanation attached with Form Explanation provided on attached printout 

I If Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? Yes No 1 (see instructions for information on how to obtain CHECK-2) 

5. REVISED FIRMIFBFM AND FLOOD PROFILES I 1. Profile Transition 

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

I Downstream End & within - (feet) Upstream End within (feet) 
Cross-Section # Cross-Section # 

, 
, Fioodway Elevations - indicate the difference in water surface elevations where the project fioodwoy elevations tie I Into the existing floodwoy woter surface elevations at each end of the project. 

I Downstream End &!.Q within (feet) Upstream End & within (feet) 
Cross-Section # Cross-Section # 

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

I Downstream End & within (feet) Upstream Li--i .g/:::: within - (feet) 
Cross-Section # Cross-Section # 

1 2. Profile Checklist (check box if information has been provided on profile) 

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

IXI Stream Name Community Name Corporote Limits labeled [XI Study limits labeled 

I Confluences labeled [ill Channel Stationing IXI Streambed profiled IXI Cross Sections labeled 

I Horiiontal/Verticai Scales indicated [XI 100-year elevs profiled* 

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

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

loodway Data Table 

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

I Floodway Data Table Attached Yes Not Required 



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT Expires April 30,2001 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate 
udes the time for reviewing instructions, searching existing data sources, gathering and maintaining the d ded 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 requlred to respond to this collectlon of lnfonatlon unless a valld OMB Control Number Is displayed In the upper right 
corner of this form. 

Community Name: p l y  

Flooding Source: Hacker Wash 

Project Namelldentifier: Gila Bend ADMP, FCD No. 99-18 

1. IDENTIFIER 

1. Name of structure (roadway, railroad, etc.): Gila Bend Canal culvert # 1 

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

River Mile 1.825 

3. This revision reflects (check one of the following): - 
New brldgelcuivert not modeled In the FIS 

I Modified bridgelculveri previously modeled in the F S  

I 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, just'i;y .~ny the hydraulic analysis used for the flooding 
source could not analyze the structure(s). (AWachjustification) 

Justification attached Yes No [XI NIA 

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

FEMA Form 81-89F BrldgelCulvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 
I i 

I Attach plans of the sf~cture(s) certified by a registered professional engineer. The plan detail and information should 
include the following (check the boxes if the informalion has been provided): I . 

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

Shape (culverts only) 

Material 

Beveling or Rounding 

Wing Wall Angle 

Low Chord Elevations - Upstream and Downstream 

IXI Top of Road Elevations - Upstream and Downstream 

Structure Invert Elevations - Upstream and Downstream 

IXI Stream invert Elevations - Upstream ond Downstream 

Skew Angle 

Cross-Section Locations 

Distances Between Cross Sections 

Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 
I 

I if there is anv indication from historical records that sediment transport (including scour and deposition) con affect the I 
I 100-year (odse flood) warer-surface elevations: analor basea on The srream geomorpnoogy, vegetnrive cover. 

cieve10~menr of the watersned and bonk cona r ons, mere is o porent a for aeor s and sea men1 rranspon (inc JO ng I I sewer and deposition) to offect the base flood elevations, then provide the following information (Check the box if I 

I provided): 

Estimated sediment load 

I Method used to estimate sedimen? transport I 
I Method used to estimate scour and/or deposition I 
I Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport I 

FEMA Form 81-89F BridgelCulvert Form MT-2 Form 7 Page 2 of 2 



GILA BEND CANAL STRUCTURE 
RECORD DRAWING 

UNNAMED WASH NO. 2 The Record Drawing information shown hereon is 

(2) 48" W S  TRANSlTlON TO (2) 6Wx4'H RCBC'S 
correct t o  the best of m y  knowledge and belief. 
This Record Drawing is for noted dimensions and 
noted elevations only. The Engineer making this 
Record Drawing statement did not participate in 
the culvert design or construction observation, and 
has investigated this culvert in the field. Information 
shown was obtained from field measurements by 

- EEC. 
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FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT Expires April 30,2001 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 2 hours per response. h e  burden estimate 
udes the time for reviewing instructions, searching existing data sources, gathering and maintaining the a ded 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 
Mana~ement and Budget, Paperwork Reduction Project (3067-0146). Washington, DC 20503. 
YOU are not required to respond to Mia collection of Information unless a valld OMB Control Number Is displayed in Me upper rlght 
corner of thls form. 

Community Name: Unincorworated Maricowa County 

Floodlng Source: 

Project Namelldentifier: G~ia Bend ADMP, FCD No. 99-18 

I 1. Name of structure (roadway, railroad, etc.): Gila Bend Canal culvert # 2 

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

River Mile 1.825 

1 3. This revision reflects (check one of the following): - 
New bridgelcuiveri not modeled in the FIS 

I Modified bridgelculvert previously modeled in the FIS 

I New onalysis of bridgelcuivert previously modeled in the FiS 

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

HEC-RAS 

if different than hydraulic analysis for the flooding source, ju~iny vvhy the hydraulic analysis used for the flooding 
source could not analyze the structure(s). (Attach justification) 

Justification attached Yes No NIA 

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

FEMA Form 81-89F BrldgeICulvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 
I I 

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

H Dlmen8lons (helght, width, span, rodius, length) 

H Shape (culverts only) 

H Material 

' Beveling or Roundlng 

Wing Wall Angle 

Low Chord Elevations - Upstream and Downstream 

(XI Top of Road Elevations - Upstream and Downstream 

(XI Structure invert Elevations - Upstream and Downstream 

H Stream invert Elevations - Upstream and Downstream 

Skew Angle 

17 Cross-Section Locations 

C] Distances Between Cross Sections 

Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 
I 

If there is any Indication from historlcol records that sediment transport (including scour and deposition) con affect the 
100-year (base flood) water-surface elevations; and/or based on the stream ge~m~rphOl~gy, vegetative cover, 
development of the watershed and bonk conditions, there is a potential for debris and sedlment transport (including 
sewer and deposltion) to affect the base flood elevations, then provide the followlng Informotion (Check the box If 
provided): 

Estimated sediment load I 
Method used to estimate sediment tronsport I 
Method used to estimate scour and/or deposition I 
Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport I 

FEMA Form 81-89F Brldge/Culvert Form MT-2 Form 7 Page 2 of 2 



RECORD DRAWING 
GILA BEND CANAL STRUCTURE The Record Drawing information shown hereon is 

UNNAMED WASH NO. 3 correct t o  the best o f  m y  knowledge and belief. 

(9 48" CMP TRANSmON TO (1) 6Wx3'H RCBC This Record Drawing is for noted dimensions ond 
noted elevations only. The Engineer making this 
Record Drawing statement did not participate in 
the culvert design or construction observation, and 
has investigated this culvert in the field. Information 
shown was obtained from field measurements by 
EEC. 
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FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 30674148 
BRIDGEICULVERT Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate 
udes the time for reviewing instructions, searching existing data sources, gathering and maintaining the a ded data, and completing and reviewing the form. Send comments regarding the accuracy of the 

burden estimate and any suggestions for reducing thls 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 (30674148). Washington, DC 20503. 
You are not required to respond to this collection of lnfonnotion unless a valid OM0 Control Number is dlrplayed In Me upper right 
corner of thls form. 

Community Name: Unincorworated MaricoQa County 

Flooding Source: Hacker Wash 

Project Namelldentifier: Gila Bend ADMP, FCD No. 99-18 

1. IDENTIFIER 
? 

1. Nome of structure (roadway, railroad, etc.): 1-8 Hiahway 

1 2. 
Location of bridgelculvert along flooding source (In terms of stream distance or cross-section identifier): 

1 3. 
This revision reflects (check one of the following): - 

New bridge/cuivert not modeled in the FIS 

I Modified bridgelculvert previously modeled in the FiS 

I New analysis of bridge/culvert previously modeled in the FIS 

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

HEC RAS 

If different than hydraulic analysis for the flooding source, jus~t ,y  dhy the hydraulic analysis used for the flooding 
source could not analyze the structure(s). (Affach justification) 

Justification attached Yes No [XI N/A 

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

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



2. DRAWING CHECKLIST 
L 1 

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

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

rn Shape (culverts only) 

(XI Material 

Beveling or Rounding 

Wing Wall Angle 

Low Chord Elevations - Upstream and Downstream 

fl Top of Road Elevations - Upstream and Downstream 

[XI Structure Invert Elevations - Upstream and Downstream 

Stream Invert Elevations - Upstream and Downstream 

Skew Angle 

Cross-Section Locations 

Distances Between Cross Sections 

Erosion Protection 

I) 3. SEDIMENT TRANSPORT CONSIDERATIONS 

If tnere s any ina cat on from h storical recoras rhat sed;menr transpon (Incl~d'ng scou or>o uecos t~on) can affect me 
100-ycor (nose flooa) water-s-dace e.evations: and/or bosea on me stream geomorpnology. vegetat ve cover. 
developmen1 of tne warersnc-a ana band. con0 tions, there :s a potent a1 for deoris ond sed~menr transport (.nc  ding 
sewer ond depositon) ro affect rne base f ood eevat ons, then provide the fol owing information (Check the box if . 
provided): 

Estimated sediment load 

Method used to estimate sediment transport 

Method used to estirnote scour and/or deposition 

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

FEMA Form 81-89F BrldgelCulvert Form MT-2 Form 7 Page 2 of 2 
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FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 30674148 
BRIDGE/CULVERT Expires April 30. 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate 
des the time for reviewing instructions, searching existing data sources. gathering and maintaining the '& ed 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 
Management and Budget, Paperwork Reduction Project (30674148). Washington, DC 20503. 
You are not required to respond to ihls collection of lnformation unles a valld OMB Control Number Is displayed In Me upper llght 
corner of this form. 

Community Name: Unlncorworated Maricowa Couniy 

Flooding Source: Hacker Wash 

Project Namelldentifier: Hacker Wash 

1. IDENTIFIER 

1. Name of structure (roadway, rallroad, etc.): Pima Road 

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

1.273 

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

I' 
New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeled in the FIS 

New analysis of bridge/cuivert previously modeled in the FIS 

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

HEC-RAS 

If different than hydrauilc analysis for the flooding source, ,w~l:, why Me hydraulic analysis used for the flooding 
source could not analyze the structure(s). (Attach justification) 

Justification attached Yes No NIA 

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

FEMA Form 81-89F BrIdgelCulvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 
I 1 
I Attach plans of the stwcture(s) certified by a reglsfered professional engineer. The plan detail and Informalion should 

Include fhe following (check the boxes if the informatlon has been provided): I 
rn Dimensions (height, wldfh, span, radius, length) 

Shape (culverts only) 

rn Materlal 

Beveling or Rounding 

Wing Wall Angle 

IXI Low Chord Elevations - Upstream and Downstream 

Top of Road Elevations - Upstream and Downstream 

Structure lnvert Elevations - Upstream and Downstream 

IXI Stream lnvert Elevations - Upstream and Downstream 

Skew Angle 

Cross-Section Locations 

Distances Between Cross Sections 

Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 
ha 

if there is any indication from historical records that sediment transport (including scour and deposition) can affect the 
100-year (base flood) water-surface elevotions: 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 informatlon (Check the box if 
provided): 

Estimated sedlment load 

Method used to estimate sedlment transport 

Method used to estimate scour and/or deposition 

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

FEMA Form 81-89F BridgeICulvert F o n  MT-2 Form 7 Page 2 of 2 
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RECORD DRAWING 
Pl!bM ROAD STRUCTURE The Record Drawing information shown hereon is 
UNNAMED WASH NO. 2 correct t o  the best o f  my knowledge and belief. 

This Record Drowing is for noted dimensions and 
noted elevotions only. The Engineer making this 
Record Drawing statement did not participate in 
the culvert design or construction observation, and 
has investigated this culvert in the field. Information 
shown was obtained from field measurements by 

Pimo Rood 
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FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 30670148 
BRIDGEICULVERT Expires April 30.2001 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate 
des the time for reviewing instructions, searching existing data sources, gathering and maintaining the 

ded 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 thls collecflon of InfonnaHon unless a valid OM0 Control Number is displayed In the upper dght 
comer of fhls form. 

Community Name: Unincorworated Maricowa County 

Flooding Source: Hacker Wash 

Project Namelidentifier: 

I 1. Name of structure (roadway, railroad, etc.): Southern Pacific Railroad 

1 2. 
Location of bridgelcuivert along fiooding source (In terms of stream distance or cross-section identifier): 

1 3. 
This revision reflects (check one of the foiiowing): 

). 
New bridge/culvert not modeled in the FiS 

Modified bridgelcuivert previously modeled in the FiS 

New analysis of bridge/c~iVert previously modeled in the FiS 

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

I HEC-RAS 

I If different than hydraulic analysis for the flooding source, jub.,~y why the hydraulic analysis used for the fiooding 
source could not analyze the structure(s). (Attach justification) 

Justification attached Yes No [XI NIA 

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

FEMA Form 81-89F BrldgeICulvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 
L i 

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): I 
I 

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

Shape (culverts only) 

[XI Material 

Beveling or Rounding 

[XI Wing Wail Angle 

IXI Low Chord Eievations - Upstream and Downstream 

[XI Top of Road Elevations - Upstream and Downstream 

IXI Structure invert Elevations - Upstream and Downstream 

Stream invert Eievations - Upstream and Downstream 

Skew Angle 

Cross-Section Locations 

Distances Between Cross Sections 

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 eievations; 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 eievations, then provide the following information (Check the box if 
provided): 

Estimated sediment load I 
Method used to estimate sediment transport I 
Method used to estimate scour and/or deposition I 
Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport I 

FEMA Form 81-89F BridgelCulvert Form MT-2 Form 7 Page 2 of 2 



SOUTHEFIN PACIFIC RAILROAD RECORD DRA WING 
STRUCTURE AT MP 854.60 The Record Drawing information shown hereon is 

UNNAMED WASH NO. 2 correct t o  the best o f  my knowledge and belief. 
This Record Drawing is for noted dimensions and 
noted elevations only. The Engineer making this 
Record Drawing statement did not porticipote in 
the culvert design or construction observation, and 
has investigated this culvert in the field. Information 
shown was obtained from field measurements by a LA-A-.----.-.-_____--I--L-----..--.------L-L> I I I / I I 

GAVAN 
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FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGE/CULVERT Expires April 30,2001 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for thls form is estimated to average 2 hours per response. The burden estimate 
udes the time for reviewing instructions. searching existing data sources, gathering and maintaining the 0 ded 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 ore not required to rebpond lo thls collection of information unless a valid OMB Conhol Number Is dlsployed In the upper lfght 
comer of this form. 

Community Name: Ynincoroorated Maricooa County 

Flooding Source: Hacker Wash 

Project Namelldentifler: Hacker Wash 

w 

1. IDENTIFIER 

1.  Name of structure (roadway, railroad. etc.): p d  

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

meLm&u& 

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

New brldgelculvert not modeled in the FIS 

Modified bridge/culvert previously modeled In the FIS 

New analysis of bridge/cuiveii 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.'jls::~y why the hydraulic analysis used for the flooding 
source could not analyze the structure(s). (Attach justification) 

Juslificotion affached Yes No [XI NIA 

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

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



2. DRAWING CHECKLIST 
h I 
I Attach plans of the structure(s) certified by a registered professional engineer. me plan detail and information should 

include the following (check the boxes i f  the information has been provided): I - 

a rn Dimensions (height, wldth span, radius length) 

Shape (culverts only) 

[XI Material 

Beveling or Rounding 

Wing Wall Angle 

rn Low Chord Elevations - Upstream and Downstream 

rn Top of Road Eievations - Upstream and Downstream 

Structure invert Elevations - Upstream and Downstream 

Stream invert Elevations - Upstream and Downstream 

Skew Angle 

Cross-Section Locations 

Distances Between Cross Sections 

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 i f  
provided): 

Estimated sediment load I 
Method used to estimate sediment transport I 
Method used to estimate scour and/or deposition I 
Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport I 

FEMA Form 81-89F Bridge/Culveri Form MT-2 Form 7 Page 2 of 2 



- 
RECORD DRAWING 

TUCSON, CXXlblEI-lA AND The Record Drawing information shown hereon is 
GILA BEND RR. STRUCTW4E correct t o  the best of my knowledge and belief. 

UNNAMED WASH NO. 2 This Record Drawing is for noted dimensions and 
noted elevations only. The Engineer making this 
Record Drawing statement did not participate in 
the culvert design or construction observation, and 
has investigated this culvert in the field. Information 
shown was obtained from field measurements by 
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FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT Expires April 30,2001 . 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate 
udes the time for reviewing instructions, searching existing data sources, gathering and maintaining the a ded 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 Bud~et, Paperwork Reduction Project (3067-0148). Washington, DC 20503. 
You are not requlred to rerpond to this collection of Informatron unless a vdld OM6 Control Number fs displayed In the upper rfghf 
comer of this form. 

Community Name: U-t.d Marico~a Count\! 

Flooding Source: Hacker Wash 

Project Name/ldentifler: Gila Bend ADMP, FCD No. 99-18 

I .  IDENTIFIER .. ~ ~~ 

1. Name of structure (roadway, railroad, etc.): SR-85 

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

1.610 

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

New bridge/culvert not modeled in the FIS 

Modified bridgelculvert previously modeled in the FiS 

New analysis of bridgelcuivert previously modeled in the FiS 

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

If different than hydraulic analysis for the flooding source, ~J, ; I I~  why the hydraulic analysis used for the flooding 
source could not analyze the structure(s). (Attochjustificotion) 

Justification aftached Yes No [XJ N/A 

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

FEMA Form 81-89F &ldge/Culvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 
h 1 

I Attach plans of the st~cture(s) certified by a registered professional engineer. The plan detail and information should 
Include the following (check the boxes if the informafion has been provided): I . Dimensions (height, 3dih, span, radlus, length) 

[XI Shape (culverts only) . Material . Beveling or Rounding . Wing Wall Angle . Low Chord Eievations - Upstream and Downstream 

[XI Top of Road Elevations - Upstream and Downstream 

[XI Structure Invert Eievations - Upstream and Downstream 

(XI Stream Invert Eievations - Upstream and Downstream . Skew Angle 

CrossSection Locations 

Distances Between Cross Sections 

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 fiood) water-surface elevations; and/or based on the streom geomorphoiogy, 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 fiood elevations, then provide the following information (Check the box if 
provided): 

Estimated sediment load 

Method used to estimate sediment tronsport 

Method used to estimate scour and/or deposition 

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

FEMA Form 81-89F BridgeICulvert Form MT-2 Form 7 Page 2 of 2 
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Hacker Wash 

Explanations provided for FEMA forms: 

Form 3, Sect 1: Explain reason for new Hydrology 

Updated Mapping led to changes in the original Hydrology (developed by Burgess & 
Niple (1992)). For this wash the changes are limited to subdividing the drainage area 3K 
into 3KA, 3KB, 3KC and 3KD to identify additional concentration points. Hacker Wash 
also has two diversions in the hydrology model, one at the Gila Bend Canal and the other 
at 1-8. 

Form 3, Section 4: Comparison of Flood Discharges 

Two flows are compared to the existing model. One with and one without the canal in 
place. It is our belief that a dam break could occur severely increasing the likelihood of 
flooding downstream of the canal. Therefore peak flows were determined for both cases. 

Form 4, Section 2: Models Submitted 

Since this is a new study only the 100-year base profile is required. The HEC-RAS 
model provided for this wash is: Hacker.prj , Hacker1.prj 

Hacker.prj is the model with the Gila Bend Canal in place a Hackerl.prj is the model without the Gila Bend Canal. 

*.prj is the project file. The plan, flow data and geometric files all have the same file 
name but different extensions. 

Form 4, Section 3: Explain how the starting WSEL was determined. 

The starting water surface for this model was taken from hydraulic calculations of the 
slope area method at the downstream cross section. 



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

REVISION REQUESTER AND COMMUNITY OFFICIAL Expires April 30,2001 

Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate 
'-cludes the time for reviewing instructions, searching existing data sources, gathering and maintaining the 

ed data, and completing and reviewing the form. Send comments regarding the accuracy of the burden 
ate and any suggestions for reducing this burden to: Information Collections Management, Federal 

Emeraencv Management Agency, 500 C Street, S.W., Washington DC 20472; and to the Office of Management I 
and &dget, ~ a ~ e k o r k   edicti ion Project (3067-0148). Washington, DC 20503. 
You are not required to respond to fhls collection of Inlomallon unless a volid OMB Control Number Is displayed In the upper dght comer of 
this fom. I 

1. REQUESTED RESPONSE FROM FEMA 
I 

This request is for a: I 
CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map 
revision, or proposed hydrology changes (See 44 CFR Ch. 1, Parts 60.65 & 72). I 
LOMR A letter from FEMA officially revising the current NFiP map to show the changes to floodplains. 
floodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.) I 
Other Describe: Floodwlain and Floodwav Determination I 

I 

2. OVERVIEW 
i 

1. The basis for this revision request is (are): (check all that apply) I 
Physical Change Improved MethodologyIData Floodway Revision I 
Other Describe: This is the first detailed studv of this area 

A photograph is not required, but is very helpful during review. 

2. Flooding Source: Hacker Wash Diversion 

3. Project Name/ldentifier: Gila Bend ADMP/Floodwloin Delineation Study, F.C.D. No 99-18 I 
4. FEMA zone designations affected: zone X A 

(example: A, AH, AO, A1-A30, A99, AE, V. V1-V30, VE, B. C. D. X) 

5. The NFlP map panei(s) off~ctncl for all impacted communities is (ore): I 
Effective 
Dote 
02/08/83 
09/28/W 
12/03/93 

6. The area of revision encompasses the following types of flooding and structures. Check ail that opply. 

FEMA Form 81-89 Revlslon Requester and Community Offlcial Form MT-2 Form 1 Page 1 of 2 

Panel No. 

0005D 
02MG 
3480E 

Tvwes of Flooding 

[XJ Riverine 
Coastal 
Alluvial fan 
Shallow Flooding (e.g. Zones A0 and AH) 
Lakes 
Other (describe) 

Map No. 

480301 
48201 C 
MO13C 

Structures 

Channelization 
Levee/Fioodwall 
BridgeICulve~ 
Dam 
Fill 
Other (describe) 

State 

TX 
TX 
A2 

Community No. 

Ex: 480301 
480287 

040037 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 

Community Name 

Katy. City 
Harris County 
Unincorporoted orea of Maricopa County 



4. ENCROACHMENT INFORMATION 
1. Does the State have jurisdiction over the fioodway or its odoption by communities participating in the NFiP? 

Yes No I 
s, attach a copy of a ietter notifying the appropriate State agency of the floodway revision and documentafion of the 

of the revised floodway by the appropriate State agency. I 
I 2. Does the development in the floodwoy cause the 1% annual chance (base) eievation to increase at any iocation by 

more than 0.000 feet? Yes No NIA I 
3. Does the cumuiative effect of all development thot has occurred since the effective SFHA was originally identified 

cause the base flood eievation to increase at any iocation by more than one foot (or other increase limit if community 
or state has adopted more stringent criteria - even if a fioodway hos not been delineated by FEMA)? Yes I I 

I If the answer to either items is Yes, please attach documentation that all requirements of Section 65.1 2 of the NFlP regulations 
have been met, regarding evaluation of alternatives, notice to individual legal property owners, concurrence of CEO, and I I certification that no insurable structures are impacted. I 

I I 
5. MAINTENANCE RESPONSIBILITY 

I The community is willing to assume responsibility for [7 performing overseeing compliance with the 
mointenonce and operation plans of the I 

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

Operation and maintenance plans are attached. Yes [XI No N/A I 
6. REVIEW FEE 

I I 
I 

The review fee for the oppropriote request category has been inciuded. Yes Fee amount: $- 
OR 

This request is based on o federally sponsored fiood-control project where 50 percent or more of the project's cost is I federaliv sconsored, or the reauest is based on detailed hvdroloaic ond hydraulic studies conducted by Federai, State, I 
I or localagencies to replace approximate studies conducted ~ ~ F E M A  and shown on the effective FIRM: thus the 

project is fee exempt. 17 Yes I 

I K d  Name and Titie of Revisbn Requester 

Please see Instructions for Fee Amounts I 
7. SIGNATURE 

I Flood Control District of Moricoca County 
Company Name 

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

Signature of Revision Requester 

5k-e $;i\e, %wr\ h y m  
Printed Name and Title of Community Official I I -  

Note: Signature indicates that the community understands, from 
- 

vision on flooding 

I I Town of Giia Bend 
Community Name 

Telephone No.: 602-506-1501 Date: I Telephone No.: 928-683-2255 Date: 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER I Check which forms have been included with this reauest 
I AND/OR LAND SURVEYOR 

k T. Govan. P.E.. Proiect Manaw 
ed Name and Titie of Revision Requester 

Form Name and (Number) -... 
[XI Hydrologic (3) new or revised discharges 
[XI ~~draul ic (4) new or revised water-surface elevations 

Mapping (5) floodplainlfioodway changes 
Channelization (6) channel is modified 
BridgeICulverf (7) additionlrevision of bridgelcuivert 
Levee/Floodwali (8) oddition/revision of levee/fiooawall 

Registr No. 15594 Expires (Dote) - State Arizona 

Type of Licenseltxpertise Civil Enaineering 

Coastal (9) new or revised coastal elevations 
Coastol Structures (10) oddition/revision of coastal structure 
Dam (1 1) additionlrevision of dam 
Alluvial Fan (12) structures proposed on alluvial fan 



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

PUBLIC BURDEN DISCLOSURE NOTICE 
reporting burden for this form is estimated to average 3.67 hours per response. The burden estimate 

es the time for reviewing instructions, searching existing data sources, gathering and maintaining the 
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 
Emeraency Management Agency, 500 C Street, S.W., Washington DC 20472; and to the Office of Management 
and 8udget, pap&ork ~ e d k t i o n  Project (3067-0148), Washington. DC 20503. 
You are not required to respond to this collection of information unless a valid OM0 Control Number is  displayed In the upper right corner of 
mis form. I 

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

Community Name: Unincoroorated Maricooa Couniy 

Flooding Source: Hacker Wash, (Diversions at 1-81 

Project Namelidentifier: Gila Bend ADMP. FCD No. 99-18 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 
) C] No existing analysis improved data Chonged 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 programlmodei was used in revising the 
hydrologic analysis, please provide a diskette with the input files for the same flood recurrence intewals contained in the FiS 
for that stream; and at least for the 1% annual chance (base) flood where no detailed study exists. 
Explanation provided: Yes [7 NO Diskettes provided: [XI Yes No 

2. METHODOLOGY FOR NEW ANALYSIS 
Indicate Method Required Data Data Included 

n Statisticoi Anaivsis of Gaae Records Form 3 - Attachment A yes NO 
Regional ~e~rgssion ~quations Form 3 -Attachment C Yes No 

[7 PrecipitationIRunoff Model Form 3 -Attachment D [7 Yes No 
Other Back-up computations ond supporting data yes • NO 

3. APPROVAL OF ANALYSIS 
" >  - 

The hydrologic anaiysls h k  b,~,ddy been approved by a local, state, or Federal Agency. Yes No Not 
Required 

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

4. COMPARISON OF BASE FLOOD DISCHARGES 
Location: Droina~e Area (SqMi) FIS(cfs) Revised (cfs) 

in the oriainal studv this diversion did not take oiace I- - 
- 
- - - 

Note: When revised discharges are not significantly different than the FiS discharges, FEMA may require a confidence limits 
analysis (see aftachment B) at a later date to complete the review. I 
If only a portion of a detailed study area was revised please attoch an explanation describing the transition from the 
proposed discharges to the effective discharges. 0 Explanation Included [XI Explanation Not Required 

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 



ATTACHMENT D: PRECIPITATIONIRUNOFF MODEL 

FIS: Revised: 

Method or model used: HEC-1 ProHEC-I 

Verslon: 4.0.1E 4.0.1PD 

Date: Mav 1991 Auaust 1995 

2. Source of rainfall depth: - - 

3. Source of rainfall distribution: - - 

4. Rainfall durotion: wxur 2mur 
5. Areoi adjustment to precipitation (%): - - 

6. Maximum overland flow length - - 

7. Hydrograph development method: S~KQL~ S ~ L Q Q ! ~  

8. Loss rate method: Green & AMPT Green & AMPT 

Source of soils informotion: - 

Source of land use information: - - 

9. Channel routing method: Normal De~ th  Normal Dewth 

10. Reservoir routing: Yes [XI NO Yes [XI NO 

Basefiow considerations: Yes El NO Yes [XI NO 
if Yes, explain below how baseflow was determined: 

- 

12. Snowrneit considerations: Yes [XI No Yes [XI NO 

13. Model calibration: Yes [XI No Yes [XI No 
If Yes, explain below.how caiibration was performed 

- 

14. Future land use condition: Yes [XI No Yes [XI NO 
if Yes, explain why below 

- 

15. Attach precipitation/runoff modei, hydrologic modei 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. 

FEMA Form 81.898 Hydrologic Analysis Form MT-2 Form 3 Page 5 of 5 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B NO. 3067-0148 
HYDROLOGIC ANALYSIS Expires April 30.2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
-.I lic reporting burden for this form is estimated to average 3.67 hours per response. The burden estimate 9. es the time for reviewing instructions, searching existing data sources, gathering and maintaining the 
ne ded 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 collectlon of informatlon unless a valid OMB Control Number is displayed In the upper right corner of 
this form. 

Note: Fill out one form for each flooding source studied 

Community Name: Unincorworated Maricowa Countv 

Flooding Source: HazkxWosh Diversion 

Project Namelldentifier: Gila Bend ADMP. FCD No. 99-18 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 

No existing analysis [XI Improved data Changed physical condition of watershed I I Aiternative methodology Proposed Conditions (CLOMR) Other I 
For the reason stated above, please attach a detailed explanation, If o 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 detaiied study exists. 
Explanation provided: [ql Yes NO Diskettes provided: [ql Yes No 

;tical Analysis of Gage Records Form 3 - Attachment A Yes • No a Regional Regression Equations Form 3 -Attachment C Yes No 
IJ Precipitotion/Runoff Model Form 3 -Attachment D Yes No 

Other Back-up computations and supportingdoto yes NO 

.m 
3. APPROVAL OF ANALYSIS 

. . , . . . . ) The hydrologic analysis tua ,,~eady been approved by a local, state. or Federal Agency. Yes NO ~ o t  . ., . 

I Required 

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

Location: Drainage Area (SqMi) FIS(cfs) Revised (cfs) I 
in the oriainai study this diversion did not take Rlace I- - 

- 
- - 

Note: When revised discharges are not significantly different than the FiS discharges, FEMA may require o confidence limits 
analysis (see attachment 6) at a later dote to complete the review. I 
I If only a portion of a detailed study area was revisea please attach an explanation describing the transition from the 

proposed discharges to the effective discharges. 0 Explanation included 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 [ql Data Not Available 



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 reasonableness of the situation. I 
I Supercritical depth Critical Depth Drawdowns Negative Floodway Surcharges I 
I [ZI Fioodway Surcharges Greater Than Maximum Allowed by CommunityIState I 
I Water surface elevations higher than the end points of cross sections. I 
I Fioodway discharge is different than the Natural 100-year (base) flood discharge. I 
I [ZI 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 anached printout C] I 
If Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? 17 Yes C] No 
(see instructions for information on how to obtain CHECK-2) I 

5. REVISED FIRMIFBFM AND FLOOD PROFILES 

1. Profile Transition 

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

I Downstream End d~ within (feet) Upstream End rn within (feet) 
Cross-Section # Cross-Section # 

, Fioodway Elevations - indicate the difference in water surface elevations where the project fioodway elevations tie 
the existing fioodway water surface elevations at eoch end of the project. 

I Downstream End & within (feet) Upstream End n& within (feet) 
Cross-Section # Cross-Section # 

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

I Downstream I-a , \-$I? within (feet) Upstream End dg within (feet) 
Cross-Section # Cross-Section # 

1 2. Profile Checklist (check box if information has been provided on profile) 

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

rn Stream Name Community Name Corporate Limits labeled Study limits labeled 

rn Confluences labeled Channel Stationing rn Streambed profiled IXI Cross Sections iobeied 

rn HorizontaiIVertical Scales indicated rn 100-year eievs profiled* 

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

I 'Ail recurrence intervals in the effective study must also be profiled. 

loodway Data Table 

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

I Floodway Data Table Attached C] Yes a Not Required 



Hacker Wash Diversion a Explanations provided for FEMA forms: 

Form 3, Sect I :  Explain reason for new Hydrology 

Updated Mapping led to changes in the original Hydrology (developed by Burgess & 
Niple (1992)). Revisions to the original study included an significant increase in flood 
flows in Hacker Wash. This resulted in a diversion at 1-8 which was not accounted for in 
the original study. 

Form 3, Section 4: Comparison of Flood Discharges 

Two flows are compared to the existing model. One with and one without the canal in 
place. It is our belief that a dam break could occur severely increasing the likelihood of 
flooding downstream of the canal. Therefore peak flows were determined for both cases. 

Form 4. Section 2: Models Submitted 

Since this is a new study only the 100-year base profile is required. The HEC-RAS 
model provided for this wash is: HWDiv.prj 

*.prj is the project file. The plan, flow data and geometric files all have the same file 
name but different extensions. 

Fornz 4, Section 3: Explain how the starting WSEL was determined. 

The starting water surface for this model was taken as the known WSEL at the down 
stream convergence with Hacker Wash. 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 
REVISION REQUESTER AND COMMUNITY OFFICIAL Expires April 30,2001 

Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate 
'-cludes the time for reviewing instructions, searching existing data sources. gathering and maintaining the 

,d data, and completing and reviewing the form. Send comments regarding the accuracy of the burden 
and any suggestions for reducing this burden to: Information Collections Management, Federal 

Emeraency Management Agency, 500 C Street, S.W., Washington DC 20472: and to the Office of Management 
and i%dg&t, ~ a ~ e b o r k  ~educt ion Project (3067-0148). Washngton. 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 ot 
this ton. 

1. REQUESTED RESPONSE FROM FEMA 

This request is for a: 

CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify o map 
revision, or proposed hydrology changes (See 44 CFR Ch. 1. Parts 60.65 & 72). 

[7 LOMR A letter from FEMA officially revising the current NFlP map to show the changes to floodplains, 
floodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts M) & 65.) 

[XI Other Describe: FloodDlain and Floodwav Determination 

2. OVERVIEW 

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

[7 Physical Change [7 Improved MethodoiogyJData Floodway Revision 

Other Describe: This is the first detailed studv of this area 

a A photograph is not required. but is very helpful during review 

2. Flooding Source: Gila Bend Canal Wash 

3. Project Namelldentifier: Gila Bend ADMP/Floodolain Delineotion Studv. F.C.D. No 99-18 

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

5. The NFlP map panel($ affected for all impacted communities is (are): 

FEMA Form 81 -89 Revlslon Requester and Community Official Form MT-2 Form 1 Page 1 of 2 

6. The ore0 of revision encompasses the following types of flooding and structures. Check all that apply. 

TVDeS of Flooding 

Riverine 
[7 Coastal 
[7 Alluvial fan 
[7 Shallow Flooding (e.g. Zones A0 and AH) 
[7 Lakes 

Other (describe) 

State 

TX 
TX 
A2 
A2 

Map No. 

480301 
48201C 
04013C 
04013C 

Community No. 

Ex: 48030 1 
480287 

040037 
040037 

Structures 

Channelization 
[7 Levee/Floodwail 

Bridge/Cuivert 
0 Dam 

Fill 
Other (describe) 

Community Name 

KoV, City 
Harris County 
Unincorporated area of Maricopa County 
Unlncorporoted area of Marlcopa County 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 

Panel No. 

0005D 
02206 
34WE 
3470D 

Effective 
Date 
02/08/83 
09/28/90 
09/30/95 
0411 5/88 



4. ENCROACHMENT INFORMATION 
1. Does the State have jurisdiction over the fioodway or its adoption by communities participating in the NFIP? 

13 Yes No I 
s, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the 

of the revised floodway by the appropriate Stote agency. I 
I 2. Does the deveiopment in the floodway cause the 1% annual chance (base) elevation to increase at any location by 

more than 0.000 feet? Yes No N/A I 
3. Does the cumulative effect of all development that has occurred since the effective SFHA was originally identified 

cause the base flood elevation to increase at any location by more than one foot (or other increase limit if community 
or state has adopted more stringent criterio -even if a floodway has not been delineated by FEMA)? Yes C] 
No 

If the answer to either items is Yes, please attach documentation that all requirements of Section 65.12 of the NFIP regulations 
have been met, regarding evaluation of alternatives, notice to individual legal property owners, concurrence of CEO, and 
certification that no insurable structures are impacted. 

I I 
5. MAINTENANCE RESPONSIBILITY 

I The community is willing to assume responsibility for performing C] overseeing compliance with the 
maintenonce and operation plans of the I 

I ( ~ a m e )  
flood control structure. if not performed promptly by an owner other than the community, the community will provide 
the necessary services without cost to the Federal government. I 

Operation and maintenance plans are attached. Yes [XI No N/A I 

The review fee for the oppropriote request category has been included. [XI Yes '0 Fee amount: $- 
OR 

This request is based on a federally sponsored flood-control project where 50 percent or more of the project's cost is 
federally sponsored, or the request is based on detailed hydroiogic and hydraulic studies conducted by Federal, State, 
or locoi agencies to replace approximate studies conducted by FEMA and shown on the effective FIRM; thus the 
project is fee exempt, Yes 

I Flood Control District of Maricooo County 
Company Name 

Please see Instructions far Fee Amounts I 
7. SIGNATURE 

I I Town of Gila Bend 
Community Name 

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

Signature of Revision Requester 

Printed Name and Title of Revision Requester 

Telephone No.: 602-506-1501 Date: I Telephone No.: 928-683-2255 Date: 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER I Check which forms have been included with this request 

Note: Signature indicates thot the community understands, from 

b\\e, 7 - 6 ~ -  W , C L ~ C ; N  
Printed Name and Title of Community Official 

I AND/OR LAND SURVEYOR 

I e with 44 CFR Ch. 1, Sect 65.2 

: T Govon. P E  . Proiect Manoaer 
Name and Title of Revision Recluestel 

Form Name and (Number) Reauired if ...... 
Hydrologic (3) new or revised discharges 
Hydraulic (4) new or revised water-surface elevations 
Mapping (5) fioodpiain/floodway changes 
Channelization (6) channel is modified 
Bridge/Culvert (7) odditionlrevision of bridgelculvert 
Levee/Floodwail(8) odditionirevision of leveelfioodwoli 

Registr No. 15594 Expires (Date) State Arizona 

Type of LicenselExpertise: Civil Enaineerinq 

0 Coastol (9) new or revised coostol elevations 
Coastal Structures (lo) additionlrevision of coastoi structure 
Dam (1 1) additionlrevision of dam 
Alluvial Fan (I 2) structures proposed on alluvial fan 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B NO. 3067-0148 
HYDROLOGIC ANALYSIS Expires Aprii 30.2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
'c reporting burden for this form is estimated to average 3.67 hours per response. The burden estimate -.& es 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 (3067-01 48). Washin~ton, DC 20503. 
You are not required to respond to thls collection of lnforrnallon unless a valid OM0 Control Number is displayed In the upper right corner of 
thls form. 

Note: Fill out one form for each flooding source studled 

Community Name: Unincomorated Maricooa CounQ 

Flooding Source: Gila Bend Canal Wash. (diversion from Hacker Wash) 

Project Name/ldentifier: Gila Bend ADMP, FCD No. 99-18 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 
No existing analysis improved dota Changed physical condition of watershed 

Alternative methodology Proposed Conditions (CLOMR) Other 

For the reason stated above, please attach a detailed explanation. if a computer program/modei was used in revising the 
hydrologic analysis, please provide a diskette with the input files for the same flood recurrence inte~als 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 No 

2. METHODOLOGY FOR NEW ANALYSIS 
Indicate Method Reaulred Dota Data Included 

Statistical Analysis of Gage Records Form 3 -Attachment A Yes NO 
Regional Regression Equations Form 3 - Attachment C Yes • No 
.Precipitotion/Runoff Model Form 3 -Attachment D rn Yes NO 
Other Back-up computations and supporting data Yes No 

3. APPROVAL OF ANALYSIS 
.m . 

The hydrologic analysis has already been approved by a local, state, or Feue,": :igency. Yes No Not 
Required 

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

4. COMPARISON OF BASE FLOOD DISCHARGES 
Location: Drainage Area (SqMi) FIS(cfs) Revised (cfs) 

Diverted flow from Hacker Wash, DC12L - 19 )250 3400 
- - - - 

- - - 
Note: When revised dischorges are not significantly different than the FiS dischorges, FEMA may require a confidence limits 
onalysis (see atlochment 6) at a later dote 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 dischorges. Explanation Included rn Explanation Not Required 

5. HISTORICAL FLOODING INFORMATION 
If historical data are available for the flooding source please provide: Location, peak discharges/woter-surface elevations 
and dates. and source of information. Data Attached [XI Data Not Available 



ATTACHMENT D: PRECIPITATIONIRUNOFF MODEL 

FIS: Revised: 

Method or model used: HEC-1 ProHEC-I 

Version: 4.0.1PD 

Date: Mav 1991 Auaust 1995 

2. Source of rainfall depth: - - 

3. Source of rainfall distribution: - - 

4. Rainfall duration: &L!xur 

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

6. Maximum overland flow length - - 

7. Hydrogroph development method: 

8. Loss rate method: Green & AMPT Green & AMPT 

Source of soils information: - 

Source of land use information: - - 

9. Channel routing method: Normal De~ th  Normal De~th 

10. Reservoir routing: 17 Yes Ed NO Yes €4 NO 

Baseflow considerations: Yes Ki NO Yes €4 No 
If Yes, explain below how baseflow was determined: 

- 

12. Snowmeit considerations: Yes • NO Yes KI No 

13. Model calibration: Yes €4 No Yes €4 No 
If Yes, explain below how calibration was performed . . , . . .. . .~ . , 

- 

14. Future land use condition: Yes IXI NO [7 Yes €a No 
if Yes, explain why below 

- 

15. Attach precipitationlrunoff modei, 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? €4 Yes NO 

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

FEMA Form 81-898 Hydrologic Analysis Form MT-2 Form 3 Page 5 of 5 



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

- - - -  - 

RlVERlNE HYDRAULIC ANALYSIS I Expires April 30,2001 
PUBLIC BURDEN DISCLOSURE NOTICE I 

I Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time 
for revlewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing 

eviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing 
, a u r d e n  to: information Coilections Management, Federal Emergency Management Agency, 5CO C Street, S.W., ) Washington DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148). I 

Washington. DC 20503. 
You are not requlred to respond to thls collection of Information unless a valid OMB Control Number is displayed In the upper right corner ol 
this form. I 

Note: Fill out one form for each flooding source studied 
Community Name: Unincor~orated Marico~a Countv I I Flooding Source: Giai Bend Canal Wash, (diversion from Hacker Wash) I 

I copy of FIRM($ attached depicting area of the revisibn (highlighted, or circled)? I ( Downstream Limit: converaence with Quiiotosa Wash at Gila Bend Canal I 

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

~ - 

rnodeis listed beidw (item; 1-4) ;nd 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 modei to modei (e.g., Dupiicate 
Effective rnodei to Corrected Effective modei). At a minimum, the Duplicate 

Y ive (item 1) and the Revised or Post-Project Conditions (item 4) models 
,, be submitted. See instructions for directions on when other rnodeis may 
be required. 

3. Existina or Pre-Proiect Conditions Model Natural File Name Fioodway File Name 
The Dupiicate Effective model or Corrective Effective rnodei is modified to produce the Existing or Pre-Project Conditions 
modei to refiect any modifications that have occurred within the fioodpiain since the date of the Effective modei 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 modei, then this modei would be identical to the Corrected Effective rnodei or Dupiicate Effective modei. 

Only the 100-year (Base) flood profile is 
required. A hydraulic model Is not required 
for areas which do not have detaiied 
flooding: however, BFEs may not be added 
to the revised FIRM. if a hydrauiic modei is 
developed for the area, items 3 and 4 
described below must be submitted. 

4. Revised Natural File Name or Post-Proiect Conditions Model Floodway File Name 
The Existing or Pre-Project Conditions modei (or Dupiicate Effective modei or Corrected Effective modei, as appropriate) is 

d to refiect revised or post-project conditions. This model must incorporate any physical changes to the floodplain 
the effective modei was produced as well os the effects of the project. When the request is for the proposed project 

must refiect proposed conditions. 

If hydraulic models are not developed, hydraulic analyses (including all calculations) for existing or pre-project conditions 
and revised or post-project conditions must be submitted. 
1. Du~iicate Effective Model [7 Natural File Name Fioodway File Name 
Copies of the hydraulic analysis used in the effective FiS, referred to as the effective rnodeis (lo-, 50-, 100.. and 500-year 
multi-profile runs and the fioodway run) must be obtained and then reproduced on the requester's equipment to produce 
the Duplicate Effective modei. This is required to assure that the effective models input dato has been transferred correctly 
to the requester's equipment and to assure that the revised data will b~ ir:tepated into the effective data to provide a 
continuous FiS modei upstream and downstream of the revised reach. 

[ 5. Other - Please attach a sheet describing all other models submitted along with the file names. Natural 



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

NOTE: if the effective study is an a~proximate study, the slopelarea method is recommended. I 

reasonableness of the situation. I 
Supercritical depth Critical Depth Drawdowns Negative Floodway Surcharges 

Fioodway Surcharges Greater Than Maximum Allowed by CommunityIState I 
IXI Water surface eievations higher than the end points of cross sections. I 

Floodway discharge is different thon the Naturol 100-year (base) flood discharge. I 
Project causes 100-year floodplain or floodway elevotions to increase (state if increases ore located off the 

requester's property) I 
Explanation attached with Form [XI Explanation provided on attached printout I 
If Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? Yes No I 
(see instructions for information on how to obtain CHECK-2) I 

5. REVISED FIRMIFBFM AND FLOOD PROFILES 
i 

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

eievations tie into the existing 100year water surface elevations at each end of the project. I 
Downstream End E& within (feet) Upstream End within (feet) 

Cross-Section # Cross-Section # 

, Floodwoy Elevations - indicate the difference in water surfoce eievations where the project fioodwoy eievations tie 
the existing fioodway water surface elevations at each end of the project. I 

Downstream End rn within (feet) Upstream End rn within (feet) 
Cross-Section # Cross-Section # 

c. Fioodway widths - indicate the difference in fioodway widths where the project fioodway widths tie into the existing 
fioodway width at each end of the project. I 
Downstream End & with~n (feet) Upstream End nfc! w th~n - - (feet) 

Cross-Section # Cross-Section # 

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

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

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

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

IXI Horizontai/Vertical Scales indicated [XI 100-year elevs profiled* 

Road Crossings Labeled Low Chord Elevations Top of Road Elevations 

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

@mdway Data Table 

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



Gila Bend Canal Wash 

Explanations provided for FEMA forms: 

Fornz 3, Sect I :  Explain reason for new Hydrology 

Updated Mapping led to changes in the original Hydrology (developed by Burgess & 
Niple (1992)). Revisions to the original study included a significant increase in flood 
flows in Hacker Wash. This resulted in a diversion at 1-8 which was not accounted for in 
the original study. 

Form 3, Section 4: Comparison of Flood Discharges 

There is a marked increase in the diverted flow from Hacker Wash when comparing the 
new HEC-1 model to the previous study. This is primarily due to the increase in diverted 
flow west along 1-23. 

Form 4, Section 2: Models Submitted 

Since this is a new study only the 100-year base profile is required. The HEC-RAS 
model provided for this wash is: GBCwash.prj 

*.prj is the project file. The plan, flow data and geometric files all have the same file 
name but different extensions. 

Form 4, Section 3: Explain how the starting WSEL was determined. 

The starting water surface for this model was taken as the known WSEL at the down 
stream convergence with Quilotosa Wash. 

Form 4, Section 4: Explain why the WSEL is higher than the end of the cross sections. 

The Gila Bend Canal acts as a side weir for the diverted flow. This was modeled in 
HEC-2 to develop a diversion rating curve which was incorporated in the HEC-1 
modeling. The remaining flows were then input into the HEC-RAS model. 



I FEDERAL EMERGENCY MANAGEMENT AGENCY 1 0.M.B No. 3067-0148 I 
REVISION REQUESTER AND COMMUNITY OFFICIAL I Expires April 30,2001 

Public re~ort ing burden for this form is estimated to average 2.13 hours per response. The burden estimate 
the time for reviewing instructions, searching existkg data sources, gathering and maintaining the 

d data, and completing and reviewing the form. Send comments regarding the accuracy of the burden 
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 I 
and &dget, P C ~ ~ & O ~ K  ~ e d i c t i o "  Project (3067-0148). ~ o s h i n ~ t o n .  DC 20503. 
You are no1 requlred to respond to this collection 01 lnlormotlon unless a valid OM0 Control Number is displayed in lhe upper right corner 01 
this form. I 

1. REQUESTED RESPONSE F R O M  F E M A  
b a 

This request is for a: 

[7 CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map 
revision, or proposed hydrology changes (See 44 CFR Ch. 1.  Parts 60.65 & 72). 

I" LOMR A letter from FEMA officially revising the current NFlP map to show the changes to floodplains, 
fioodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.) I 

I Other Describe: FloodDiain ond Fioodwav Determination I 

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

[7 Physical Change improved Methodoiogy/Data Fioodway Revision 

Describe: This is the first detailed studv of this area 
A photograph is not required, but is very helpful during review. 

2. Flooding Source: 

3. Project Name/ldentifier: Gila Bend ADMP/Floodoiain Delineation Studv, F.C.D. No 99- 18 

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

1 5. The NFlP map papnl?) .-ffected for all impacted communities is (are): I 
..?VWT.. . . 

Communlty No. I Community Name I State I Map No. I Panel No, 1 Effective 

Ex: 480301 
480287 

MIX37 
040037 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS i 

6. The area of revision encompasses the following types of flooding ond structures. Check all that apply. 

FEMA Form 81 -89 Revision Requester and Community Official Form MT-2 Form 1 Page 1 of 2 

Koty. City 
Harris County 
Unincorporated area of Maricopa County 
Unincorporated area of Maricopa County 

Tv~es of Flooding 

[XI Riverine 
[7 Coastal 

Alluvial fan 
[7 Shallow Flooding (e.g. Zones A0 and AH) 
[7 Lakes 
1 Other (descrlbe) 

Structures 

Channelization 
Levee/Floodwail 
BridgeICulvert 
Dam 
Fill 
Other (describe) 

TX 
TX 
AZ 

A2 

480301 
48201C 
04013C 

0401 3C 

0005D 
02206 
3470D 
34WE 

Date 
02/08/83 
09/28/W 
0411 5/88 
09/30/95 



4. ENCROACHMENT INFORMATION 
1 I Docs rne SToie tmde so ct on over the f looo~~ay or its adopi on oy c0mm.m t.es partic po1:ng n me hFjP? 3 

Q s, attach a copy of a letter notifying the appropriate State agency of the fioodway revision and documentation of the 

I roval of the revised floodway by the appropriate State agency. I 
I 2 .  Does the development in the fioodwoy couse the 1% annual chance (base) elevation to increase at any location by 

more than 0.000 feet? Yes No NIA I 
I 3. Does the cumuiative effect of oil development that has occurred since the effective SFHA was originally identified 

couse the base flood elevation to increase at any location by more than one foot (or other increase limit if community 
or state hos adopted more stringent criteria -even if a floodway has not been delineated by FEMA)? Yes I 

I If the answer to either items is Yes, please attach documentation that all requirements of Section 65.12 of the NFlP regulations 
hove been met, regarding evaluation of alternatives, notice to individual legal property owners, concurrence of CEO, and 
certification that no insurable structures are impacted. I 

5. MAINTENANCE RESPONSIBILITY 
I The community is willing to assume responsibility for performing overseeing compiiance with the I 

maintenonce and operation plans of the - 
(Name) 

fiood control structure. If not performed promptly by an owner other than the community. the community will provide 
the necessary services without cost to the Federal government. I 

Operation and maintenance plans are attached. Yes (XI No N/A I 
6. REVIEW FEE - 

I 
The review fee for the appropriate request category has been included. [XI Yes Fee amount: $- 

OR 
This request is based on a federally sponsored flood-control project where 50 percent or more of the project's cost is 
federally sponsored, or the request is based on detailed hydrologic and hydraulic studies conducted by Federal. State, 
or local agencies to replace approximate studies conducted by FEMA and shown on the effective FIRM: thus the 
project is fee exempt. Yes 

I K d  ~ o m e  anc litle of ~ w i f o n  Requester 

Please see Instructions for Fee Amounts I 
7. SIGNATURE 

I Flood Control District of MoriCoDa Countv 
Company Name 

Nofe: I understand that my signature Indicates that all information 
submitted in support of this request is correct 

Signature of Revision Requester 

5 h -  %Ale, %wn ~ Y C * ~  / I E d  ~ a m e  ond   tie of community oncia1 

Note: Signature indicates that the community understands, from 
the revision requester, the impacts of the revision on flooding 

? n : \ tC2-515-1 SC Do'<? 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER 
AND/OR LAND SURVEYOR 

T. Govan. P.E., Proiect Monoaer 
d Nome and Titie of Revision Requester 

Registr No. 15594 Expires (Date) State Arizona 

Type of LicenselExpertise: Civil Enaineering 

I I Town of Gilo Bend 
Community Name 

) Telephone No.: 928~683.2255 Date: 

Check which forms have been included with this request 

Form Name and (Number) Reauired if ...... 
[XI Hydrologic (3) new or revised discharges 
[XI Hydraulic (4) new or revised water-surface elevations 

Mapping (5) floodploin1fioodway changes 
Channelization (6) channel is modified 

[XI BridgelCuivert (7) odditionlrevision of bridgelculvert 
LeveeIFloodwall (8) additionlrevision of levee/floodwoli 
Coastal (9) new or revised coastoi elevations 
Coastal Structures (10) additionlrevision of coastal structure 
Dam (11) addit~onlrevision of dam 
Alluvial Fan (1 2) structures proposed on alluvial fan 



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

PUBLIC BURDEN DISCLOSURE NOTICE 
c reporbing burden for this form is estimated to average 3.67 hours per response. The burden estimate -a es 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 Management 
and Budget, Paperwork Reduction Project (3067-01 48). Washington, DC 20503. 
YOU are not required to respond to this collection of lnformation unless a valid OM0 Control Number is displayed in the upper right corner of 
this form. 

Note: Fill out one form for each flooding source studied 

Community Name: UninCor~or~ted MaricoRa Counly 

Flooding Source: Quiiotosa Wash 

Project Nomelidentifier: Gila Bend ADMP. FCD No. 99-18 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 

1 No existing analysis (XI improved data 1 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: Yes No Diskettes provided: Yes No 

2. METHODOLOGY FOR NEW ANALYSIS 

indicate Method Reauired Data Data Included 
Statistical Analysis of Gage Records Form 3 -Attachment A Yes No 
Regional Regression Equations Form 3 -Attachment C Yes • No 
PrecipitationIRunoff Model Form 3 -Attachment D Yes No 
Other Back-up computations and supporting dot0 Yes No 

Y . " . r . . -  
3. APPROVAL OF ANALYSIS 

'*.% 1 The hydrologic analyst, 1,s already been approved by o local, state, or Federal Agency. Yes No Not I 

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

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

I If only a portion of a detailed study area was revised please attach an explanation descrlbing the transition from the 
proposed discharges to the effective discharges. Explanation included 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 



ATTACHMENT D: PRECIPITATION/RUNOFF MODEL 

FiS: Revised: 

Method or'rnode used: HEC-I ProHEC-1 

Version: 4.0.1E 4CmD 

Date: Mav 1991 

2. Source of rainfall depth: - - 

3. Source of rainfall distribution: - - 

4. Roinfaii duration: 2&gl 

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

6. Maximum overland flow length - - 

7. Hydrograph development method: 

8. Loss rote method: Green & AMPT Green & AMPT 

Source of soils information: - - 
Source of land use information: - - 

9. Channel routing method: Normal Deoth M J ~ ~ Q E ~  

10. Reservoir routing: [XI Yes NO [XI yes No 

Baseflow considerations: Yes €4 NO • Yes [XI NO 
If Yes, explain below how baseflow was determined: 

- 

12. Snowmeit considerations: Yes NO yes [XI NO 

13. Model calibration: Yes [XI NO Yes IXI No 
If Yes, explain below how calibration was pelformed 

.? 

- 

14. Future land use condition: Yes [XI NO I3 yes [XI No 
If Yes, explain why below 

- 

15. Attach precipitationlrunoff model, hydrologic model schematic, curve number caicuiations, 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. 

FEMA Form 81 -898 Hydrologic Analysis Form MT-2 Form 3 Page 5 of 5 



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

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time 
for revlewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing 

viewing the form. Send commenh regarding the accuracy of the burden estimate and any suggestions for reducing 
to: Information Collections Management, Federal Emergency Management Agency. 500 C Street, S.W., 
DC 20472: and to the Office of Manaaement and Budaet, Pa~etwork Reduction Project (3067-0148). I - - 

wi;hin~ton. DC 20503. 
You are not required to respond to this collection of Information unless a valid OMB Control Number is displayed in the upper rlght corner of 

Note: Fill out one form for each flooding source studied 
I Community Name: p? 1 

I Flooding Source: Quiiotosa Wash I 
Project Name/ldentifier: Gila Bend ADMP, FCD No. 99-18 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($ attached depicting area of the revision (highlighted, or circled)? • Yes I I Downstream Limit: limit of studv is iust north of 1-8 I 
Upstream Limit: I 

2. MODELS SUBMITTED 

and revised or post-project conditlons must be submitted. 
1. Du~licate Effective Model Natural File Name __ Floodway File Name 
Cooies of the hydraulic analysis used in the effective FIS, referred to as the effective models (lo-, 50; 100; and 500-year 

~eauirements: for areas which have detailed floodinq: 
full input and output listings along with files on diskette for each of the 
models listed beiow (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 modei to rnodei (e.g., Dupiicate 
cff ctlve model to Corrected Effective rnodei). At a minimum, the Duplicate I b 

ive (item 1) and the Revised or Post-Project Conditions (item 4) rnodeis 
In be submitted. See instructions for directions on when other models may 
be required. 

I muiti-Profile runiand the floobwoy run) must be obtained and then reproduced on the requester's equipment to produce 
the Dupiicate Effective rnodei. This is required to assure thot the effective rnodeis input data has been transferred correctly 
to the requester's .:,:?:'i!?~r ent and to assure thot the revised data will be integrated into the effective data to provide,:). 
continuous FIS rnodei upstream and downstream of the revised reach. 

1 
I 

-d 
-: 
Only the 100-year (Base) flood profile Is 
required. A hydraulic rnodel Is not required 
for areas which do not hove 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. 

2. Corrected Effective Model Natural File Name __ Floodway File Name - 
The Corrected Effective modei is the modei that corrects any errors that occur in the Dupiicate Effective model, adds any 
additional cross sections to the Dupiicate Effective modei, or incorporates more detailed topographic information than that 
used in the currently effective rnodei. The Corrected Effective model must not refiect any man-made physical changes 
since the date of the effective rnodei. An error couid be a technic01 error in the modeling procedures, or any construction 
In the floodplain that occurred prior to the date of the effective modei but was not incorporated into the effective rnodel. 

If hydrauiic models are not developed, hydraulic analyses (Including all calculations) for existing or pre-project conditions 

3. Existina or Pre-Proiect Conditions Model Natural File Name Floodway File Name 
The Dupiicate Effective rnodei or Corrective Effective rnodei is modified to produce the Existing or Pre-Project Conditions 
model to refiect any modifications that hove occurred within the floodplain since the date of the Effective rnodei 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 modei. then thls model would be identical to the Corrected Effective rnodei or Duplicate Effective rnodei. 

4. Natural File Name Floodway File Name 
The Existing or Pre-Project Conditions model (or Duplicate Effectlve model or Corrected Effective rnodei. as appropriate) is 

d to reflect revised or post-project conditlons. This rnodei must incorporate any physical changes to the floodplain 
the effective rnodei was produced as well as the effects of the project. When the request is for the proposed project 

thls modei must reflect proposed conditlons. 

5. - Please attach a sheet describing all other rnodeis submitted along with the file names. [XI Natural 
Floodway I 



3. STARTING WATER-SURFACE ELEVATIONS 

) Explain haw they were determined. Explanation Attached? [XI Yes O N 0  1 

I. NOTE: If the effective study is an approximate study, the siope/area method is recommended. 
For detailed analysis studies, us in^ a known water-surface eievatlon is recommended. I 

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

) if the results indicate any of the following, attach an explanation - to this form, or to the hydraulic model printout- as to the I reasonableness of the situation. I 
C] Supercritical depth C] Critical Depth C] Drawdowns C] Negative Fioodway Surcharges 

Fioodway Surcharges Greater Than Maximum Allowed by Community/State 

Water surface eievations higher than the end points of cross sections. 

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

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

I Explanation attached with Form Explanation provided on attached printout I 
1 if Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? Yes No I ) (see instructions for information on how to obtain CHECK-2) I 

5. REVISED FIRMIFBFM AND FLOOD PROFILES 

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

eievations tie Into the existing 100-year water surface eievations at each end of the project. I 
I Downstream End dg within (feet) Upstream End dg within - (feet) 

Cross-Section # Cross-Section # 

Fioodway Eievations - indicate the difference in water surface eievations where the project fioodway eievations tie 
the existing floodway water surface elevations at each end of the project. I 

I Downstream End dg within (feet) Upstream End dg within (feet) 
Cross-Section # Cross-Section # 

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

I Downstrec - ,  (! i& wlthln (feet) Upstream End dg wlthin (feet) 
Cross-Section # 

B 
Cross-Section # 

2. Profile Checklist (check box if information has been provided on profile) I 
The following information (unless in parentheses) must be included at the same scale as the existing profiles for this 
project: 

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

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

IXI Horizontai/Verticai Scales indicated [XI 100-year eievs profiled* 

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

'All recurrence intervals in the effective study must also be profiied. 

oodway Data Table 

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

Floodway Data Table Attached 17 Yes Not Required i a  



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT Expires April 30,2001 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate 
ludes the time for reviewing instructions, searching existing data sources, gathering and maintaining the ()B ded 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 (3067-0146). Washington, DC 20503. 
You are not required to respond to ihls colleclion 01 Information unless a valid OMB Control Number is displayed In lhe upper rlght 
comer of this form. 

Community Name: Unincoroorated Marico~a County 

Flooding Source: Qullotoso Wash 

Project Name/ldentifier: Gila Bend ADMP. FCD No 99-18 

I 1. Name of structure (roadway, railroad, etc.): 1-8 Hiahway 

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

River Mile 3.831 

This revision reflects (check one of the following): 

[XI New bridgelculvert not modeled in the FiS 

Modified bridgelculvert previously modeled in the FIS 

New onolysis of bridgelculvert previously modeled in the FIS 

I I Hydrouik model used to analyze the structure (eg, HEC-2 with peda l  bridge routine, WSPRO HY8) 

If different \ l l u I  , ;  ;droulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding 
source could not anolyze the structure($. (Attach justification) 

Justification attached Yes C] No NIA 

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

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



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

iimenslons (height, width, span, radius length) 

C] Shape (culverts only) 

[XI Material 

rn Beveling or Rounding 

rn Wing Wall Angle 

rn Low Chord Elevations - Upstream and Downstream 

rn Top of Road Elevations - Upstream and Downstream 

rn Structure Invert Elevotlons - Upstream and Downstream 

rn Stream Invert Elevations - Upstream and Downstream 

C] Skew Angle 

Cross-Section Locations 

Distances Between Cross Sections 

C] 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: ondlor based on the stream g e ~ m ~ r p h ~ l ~ g y ,  vegetative cover, 
development of the watershed and bank conditions, there is a potential for debris and sediment transport (including 
sewer ond deposition) to affect the base flood elevations, then provide the following informotion (Check the box i f  
provided): 

L :.:-?- ed sediment load 
I 
0 - 

Method used to estimate sediment transport 

Method used to estimate scour and/or deposition 

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

FEMA Form 81-89F BridgefCulverl Form MT-2 Form 7 Page 2 of 2 





FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGE/CULVERT Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate 
udes the time for reviewing instructions, searching existing data sources. gathering and maintaining the a ded 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, Papework Reduction Project (3067-01 48). Washington, DC 20503. 
You are not requlred to respond to this collection of hforrnalion unless a valid OM6 Control Number Is displayed in the upper rlghl 
comer of this form. 

Community Name: 

Flooding Source: Quilotosa Wash 

Project Namelldentifier: G- 

1. IDENTIFIER 
h 1 

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

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

River Mile 3.897 

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

New bridgelculvert not modeled in the FlS 

Modified bridgelculvert previously modeled in the FlS 

New analysis of bridge/cuivert previously modeled in the FiS 

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

HEC-RAS 

I . .  1 .  If different rna~i .  lydrouiic analysis for the flooding source, justify why the hydraulic analysis used for the flooding 
source could not analyze the structure($. (Aitoch justification) I 

I Justification attached n Yes n NO w N/A I I 

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

FEMA Form 8 1-89F BridgelCulvert Form MI-2 Form 7 Poge 1 of 2 



2. DRAWING CHECKLIST 

1 
I Attach plans of the structure(s) certified by a registered professional engineer. The plan detail and information should 

indude the following (check the boxes if the information has been provided): 

)a Llimensions (height, width, span, radius, iength) 

Shape (culverts only) 

(XI Material 

Beveling or Rounding 

Wlng Wall Angle 

I Low Chord Elevations - Upstream and Downstream 

I Top of Road Elevations - Upstream and Downstream 

(XI Structure Invert Elevations - Upstream and Downstream 

(XI Stream Invert Elevations - Upstream and Downstream 

Skew Angle 

Cross-Section Locations 

Distances Between Cross Sections 

Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 

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

.. . 
L.'*: ted 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 

FEMA Form 81-89F Bridge/Cuivert Form MT-2 Form 7 Page 2 of 2 



SOUTHERN PACIFIC RAILROAD RECORD DRAWING 
STRUCTURE AT MP 853.39 The Record Drawing information shown hereon is 

QULOTOSA WASH 
correct t o  the best of m y  knowledge and belief. 
This Record Drawing is for noted dimensions and 
noted elevations only. The Engineer making this 
Record Drawing statement did not participate in 
the culvert design or construction observation, and 
has investigated this culvert in the field. Information 
shown was obtained from field measurements by 
EEC. 

Registered Professional Engineer 

Southem Pocific 
Railroad 

725.29 

ELEVA TlON 
1"=15' 1"=15' 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B NO. 3067-0148 
REVISION REQUESTER AND COMMUNITY OFFICIAL Expires April 30, 2001 

Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate 
des the time for reviewing instructions. searching existing data sources, gathering and maintaining the 

d data, and completing and reviewing the form. Send comments regarding the accuracy of the burden 
es ate 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 thls collection of information unless a valld OM0 Control Number is displayed in the upper right comer of 
thls form. I 

1. REQUESTED RESPONSE FROM FEMA 
I i I This request is for a: I 
I CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map 

revision, or proposed hydrology changes (See 44 CFR Ch. 1, Parts 60.65 & 72). I 
I 17 LOMR A letter from FEMA officially revising the current NFlP map to show the changes to floodplains, 

floodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.) I 
1 [XI Other Describe: Floodwloin and Floodwav Determination I 
I I 

2. OVERVIEW - 
I 1. The basis for this revision request is (are): (check oil that apply) 

I Physical Change 17 Improved Methodology/Data Floodway Revision 

( Other Describe: This is the first detailed studv of this area 
A photograph is not required, but is very helpful during review. 

2. Flooding Source: West Quilotosa Wash I 
1 3. Project Namelidentifier: Gilo Bend ADMP/Flood~lain Delineation Studv. F.C.D. No 99-18 I 
I 4. FEMA zone designations affected: zone X. A 

(example: A, AH, AO. AI-A30, A99, AE, V, VI-V30. VE, 0, C, D. X) 

I 6. The area of revision encompasses the following types of flooding and structures. Check all that appiy. I 

5. The NFlP mop panel($ affected for all impacted communities is (are): ...-,,:..,,,. 

I 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 

Map No. 

480301 
48201 C 
04013C 
04013C 

State 

TX 
TX 
AZ 
AZ 

Community No. 

Ex: 480301 
480287 

040037 
040037 

Tvwes of Flooding 

[XI Riverine 
17 Coastal 
17 Alluvial fan 

Shallow Flooding (e.g. Zones A0 and AH) 
Lakes 
Other (describe) 

FEMA Form 81-89 Revision Requester and Community Officlal Form MT-2 Form 1 Page 1 of 2 

Community Name 

Katy. City 
Harris County 
Unincorporated area of Maricopa County 
Unincorporated area of Maricopa County 

Structures 

17 Chonneiizotion 
Levee/Floodwali 

tXI BridgeICuivert 
17 Dam 

Fill 
17 Other (describe) 

Panel No. 

MX)5D 
02X)G 
3470D 
3475D 

I 

Effective 
Date 
02/08/83 
09/28/W 
~/15/88 
0411 5/88 



4. ENCROACHMENT INFORMATION 
I Does tne Starc hod? i ~ r  so.cr cn over tne f oou\vvy or .IS aoopt.on r y  commLn 1'0s port cipat ng n rne hr P' 

1.2s h.0 I 
Q s, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the 

I roval of the revised floodway by the appropriate State agency. I 
I 2. Does the deveiopment in the fioodway cause the 1% annual chance (base) elevation to increase at any location by 

more thon 0.000 feet? Yes No NIA I 
I 3. Does the cumulative effect of ail development thot has occurred since the effective SFHA was originally identified 

cause the base flood elevation to increose at any location by more than one foot (or other increase limit if community 
or state has adopted more stringent criteria - even if 0 fioodway has not been delineated by FEMA)? Yes I 

I If the answer to either items is Yes, please attach documentation that all requirements of Section 65.12 of the NFlP regulations 
have been met, regarding evaluation of alternatives, notice to individual legal property owners, concurrence of CEO, and 
certification that no insurable structures are impacted. I 

I I 
5. MAINTENANCE RESPONSIBILITY 

I The community is wiiiina to assume responsibiiity for performing overseeing compliance with the I 
maintenance ' and operation plans of the 

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

Operation and maintenance plans are attached. Yes No N/A 

6. REVIEW FEE 

I 
@ 

The review fee for the appropriate request category has been included. [XI Yes Fee amount: $- 
OR 

This request is based on o federally sponsored flood-control project where 50 percent or more of the project's cost is 
federoiiy sponsored, or the request is based on detailed hydroiogic and hydraulic studies conducted by Federal. State, 
or iocal agencies to replace approximate studies conducted by FEMA and shown on the effective FIRM: thus the 
project is fee exempt. Yes 

Please see Instructions for Fee Amounts 

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

Signature of Revision Requester 

- 
Printed Name and Title of Revision Requester 

Flood Control District of Maricouo County 
Company Name 

Telephone No.: 602-506~1501 Date: 

Note: Signature indicates thot the community understands, from 
the revision requester, the impacts of the revision on flooding 

Printed Name and Title of Community Official 

Town of Giia Bend 
Community Name 

Telephone No.: 928-683-2255 Date: 

CERTlFlCATlON BY REGISTERED PROFESSIONAL ENGINEER 

with 44 CFR Ch. I. Sect 65.2 

T. Gavan. P.E.. Proiect Monaaer 

Registr No. 15594 Expires (Date) - State Arizona 

Type of LicenselExpertise: Civil Enaineering 

Check which forms have been included with this request 

Form Name and (Number) Required if ...... 
Hydrologic (3) new or revised discharges 
Hydraulic (4) new or revised water-surface elevations 
Mapping (5) floodplainlfloodwoy changes 
Channelization (6) channel is modified 
BridgeICulvert (7) odditionlrevision of bridgelculvert 
LeveelFloodwoll(8) odditionlrevision of leveelfloodwoli 
Coastal (9) new or revised coastai elevations 
Coastal Structures (10) additionlrevision of coastal structure 
Dam (11) additionlrevision of dam 
Alluvial Fan (12) structures proposed on alluvial fan 



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

PUBLIC BURDEN DISCLOSURE NOTICE 
reporting burden for this form is estimated to average 3.67 hours per response. The burden estimate 

, es 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 OMB Control Number is displayed in the upper right corner of 
this form. 

Note: Fill out one form for each flooding source sfudied 

Community Name: Unincor~orated Maricooa County 

Flooding Source: West Quliotosa Wash 

Project Namelidentifier: Gila Bend ADMP. FCD No 99-18 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 

No existing analysis improved data [7 Changed physical condition of watershed I 
I Alternative methodology [7 Proposed Conditions (CLOMR) Other I 

For the reason stated above, please attach a detailed explanation. if a computer program/model was used in revising the 
hydrologic analysis, please provide a diskette with the input files for the same fiood recurrence intervals contained in the FiS 
for mat stream; and at least for the 1 % annual chance (base) fiood where no detailed study exists. 

2. METHODOLOGY FOR NEW ANALYSIS . 
Indicate Method Reauired Doto Data Included 

Statistical Analysis of Gage Rzcords Form 3 -Attachment A 17 yes CI NO 
Regional Regression Equations Form 3 -Attachment C • yes NO 

Precipitation/Runoff Model Form 3 -Attachment D IXI yes fl NO 

Other Back-up computations and supporting data Yes No 

3. APPROVAL OF ANALYSIS 

The hydrologic analysis has airecdy been approved by a local, state, or Feuet-: flgency. Yes No Not 
Required 

If Yes, attach evidence of approval. Approval atfached. if No, attach explanation. Explanation attached. 

4. COMPARISON OF BASE FLOOD DISCHARGES 

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

C34 in, uostream of Gila Bend Canal - 19 11ooo 107oO 
Diversion to Sauceda Wash - - 4300 
C34 out, downstream of GW&~dCanal - @cQ 
Note: When revised discharges ore 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 on explanation describing the transition from the 
proposed discharges to the effective discharges. Explanation Included Explanation Not Required 

5. HISTORICAL FLOODING INFORMATION 
If historical data are available for the flooding source please provide: Location, peak discharges/water-surface elevations 
and dates, and source of i?formc:tion. Data Attached Data Not Available 



ATTACHMENT D: PRECIPITATIONIRUNOFF MODEL 

FIS: Revised: 

Method or model used: MZ.3  Pro HEC-I 

Version: 4.0.1E 4aEQ 

Date: Mav 1991 Auaust 1995 

2. Source of rainfall depth: - - 

3. Source of rainfall distribution: - - 

4. Rainfall duration: mxur u r  

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

6. Maximum overland flow length - - 

7. Hydrograph development method: $ggga 

8. Loss rate method: Green & AMPS Green & AMPT 

Source of soils Information: - - 

Source of land use information: - - 
9. Channel routing method: Normal De~ th  Normal Deoth 

10. Reservoir routing: IXI Yes No [XI yes NO 

() Basefiow considerations: a Yes [XI No El yes [XI NO 
If Yes, explain below how baseflow was determined: 

- 

12. Snowmeit considerations: El Yes [XI No Yes [XI NO 

13. Model calibration: Yes [XI No • yes [XI NO 
If Yes, explain below how calibration was performed .. .. , 

- 

14. Future land use condition: Yes [XI 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. 

FEMA Form 81-896 Hydrologic Analysis Form MT-2 Form 3 Page 5 of 5 



I FEDERAL EMERGENCY MANAGEMENT AGENCY 1 0.M.B No. 3067-0148 1 
I RlVERlNE HYDRAULIC ANALYSIS I Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE I ~~ - - ~ ~ -  

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 malntaining the needed data, and completing 

vlewlng the form. Send comments regarding the accuracy of me burden estimate and any suggestions for reducing 
rden to: Information Collections Management, Federal Emergency Management Agency, 500 C Street, S.W.. 

Washinaton DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148). I 
washiniton, DC 20503. 
You are no1 required to respond to this collectlon of information unless a valid OM0 Conlrol Number Is displayed In the upper right comer of 

) mis form. I 
Note: FiN out one form for each flooding source studled 

I Community Name: Unincor~orated Maricowa County 

Flooding Source: West Quiiotosa Wash 

Project Namejidentifier: Gila Bend ADMP, FCD No. 99-18 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($ attached depicting area of the revision (highlighted, or circled)? LXI Yes 

Downstream Limit: limit of studv illst north of 1-8 

I modeis listed beiow (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 rnodei to modei (e.g., Dupiicate 
Effective model to Corrected Effective modei). At a minimum, the Dupiicate 
@e (item 1) and the Revised or Post-Project Conditions (item 4) models 

I m e submitted. See instructions for directions on when other models may 

Upstream Limit: limit of studv is the northern boundorv of the Bartv M. Goldwater aunnelv ranae I 
2. MODELS SUBMITTED 

-- 
Only the 100-year (Base) flood profile is 
required. A hydraulic model is not required 
for areas which do not have detaiied 
flooding; however, BFEs may not be added 
to the revised FIRM. if o hydraulic modei is 
deveio~ed for the area, items 3 and 4 

Reauirements: for areas which have detailed floodinq: 
Full inmt and outuut listinas oiona with files on diskette for each of the 

be required. I described below must be submitted. 
If hvdraulic models are not d;-#&owed. hydraulic analyses (including all calculations) for existing or wre-project conditions 

floodinq: 

. . .  - - .  . .  
and revised or post-project conditions must be submitted. 
1. Duwlicate Effective Model 3 Natural File Name __ Floodway File Name 
Copies of the hydraulic analys:s used in the effective FiS, referred to as the effective models (lo-. 50.. loo-, and 500-yeor 
multi-profile runs and the fiooohay run) must be obtained and then reproduced on the requester's equipment to produce 
the Duplicate Effective model. Tiis is required to assure thot the effective models input data has been transferred correctly 
to the requester's equipment and to assure that the revised data will be ihteunted into the effective data to provide o 
continuous FiS modei upstream and downstream of the revised reach. 

2. Corrected Effective Model Natural File Name - Floodway File Name - 
The Corrected Effective model is the rnodei thot corrects any errors that occur in the Duplicate Effective model, odds any 
additional cross sections to  ti^.- J~piicate Effective modei, or incorporates more detailed topographic information than that 
used in the currently effecti~ rrcldel. The Corrected Effective model must not refiect any man-made physical changes 
since the date of the effective nsdei. An error could be 0 technical error in the modeling procedures, or any construction 
in the floodplain that occurrc? .%or to the date of the effective model but was not incorporated into the effective rnodei. 

3. Existina or Pre-Proiect Cond'lions Model C] Natural File Name Floodway File Name 
The Duplicate Effective mocid! ;: Corrective Effective modei is modified to produce the Existing or Pre-Project Conditions 
model to reflect any modifico:ic:,s that have occurred within the floodplain since the dote of the Effective modei 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 modei, then this model would be identical to the Corrected Effective model or Duplicate Effective model. 

4. Revisedor Post-Project Cor:,;tions Model Natural File Name n Floodway File Name- 
The Existing or Pre-Project Co: ';:i.;ns rnodei (or Dupiicate Effective modei or Corrected Effective model, as appropriate) is 

d to refiect revised or pc ;;-project conditions. This modei must incorporate any physicai changes to the floodplain 
the effective model wr:: 7 r  Iduced as well as the effects of the project. When the request is for the proposed project 

this model must reflect propor ?d conditions. 

5. Other - Please attach a sttt;.' describing all other models submitted along with the file names. Natural 0 I 



3. STARTING WATER-SURFACE ELEVATIONS 

Explaln how they were determined. Explanation Attached? [XI Yes NO 

NOTE: If the effective study is an a~~roximate study, the siope/area method is recommended. . . 
For detailed analysis studies, usfng a known water-surface elevoflon is rocornmenaed. I 

4. RESULTS (from the model used to revise the 100-yeor water surfoce elevations) 

) If the res~lts Indca~e any of the following. ortach on explanot on - to tn's form, or TO the hydra~i c model prinro-1- as lo tne / reasonableness of the situation. I I . Supercritical depth Critical Depth Drawdowns [7 Negative Fioodway Surchorges 

Fioodway Surcharges Greater Than Maximum Allowed by CommunltylState 

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

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

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

Explanation attached with Form Expianation provided on attached printout I 
/ If Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? Yes No I 1 (see instructions for information on how to obtain CHECK-2) I 

5. REVISED FIRMIFBFM AND FLOOD PROFILES 

rl. Profile Transition I 
a. 100-Year Water-Surface Eievations - indicate the difference in water surface elevations where the project 100-year 

eievations tie into the existing 100-year water surface eievations at each end of the project. I 
Downstream End within (feet) Upstreom End D.Q within (feet) 

Cross-Section # Cross-Section # 

Q Floodway Elevations - indicate the difference in woter surface elevations where the project floodwoy eievations tle 
the existing i:aodwoy water surface elevations at each end of the project. I 

I Downstream End rn within __ (feet) Upstream End rki withln (feet) 
Cross-Section # Cross-Section # 

c. Floodwoy widths - 'r-j,-=te the difference in floodwoy widths where the project floodway widths tie into the exist~ng 
floodway width at each end of the project I 
Downstream End within (feet) Upstream End rki ,u'"lln _ (feet) 

Cross-Section # Cross-Section # 

2. Profile Checklist (check box if Information has been provided on profile) I 
The foilowing information (unless in parentheses) must be included at the same scale as the existing profiles for this 
project: 

[ill Stream Name Community Name Corporate Limits labeled [YI Study limits labeled 

Confluences labeled [ill Channel Stationing Streambed profiled [ill Cross Sections labeled 
I I 

[ill Horizontai/Verticai Scales indicated rn 100-year elevs profiled* I 
jXI Road Crossings Labeled Low Chord Elevations Top of Road Elevations I 

1 'Ail recurrence intervals in the effective study must olso be profiied. I ' @wdway Data Tabie 

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



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate 
des the time for reviewing instructions, searching existing data sources, gathering and maintaining the 

ded data, and completing and reviewing the form. Send comments regarding the accuracy of the Y 
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 no1 requlred lo respond to thls collection of Information unless 0 valld OM0 Control Number Is dlrplayed In the upper right 
comer of this form. 

Community Name: Unincor~orated Maricowa County 

Flooding Source: West Q u i i o t o ~  

Project Name/ldentifier: Gilo Bend ADMP, FCD No. 99-18 

1. IDENTIFIER 

1 Name of structure (roadway. railroad, etc.): 1-8 Hiahway 

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

River mile 0.314 

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

I. 
New bridgelculvert not modeled in the FIS 

Modified bridgelcr Jert previously modeled in the FIS 

C] New analysis of briogelculvert previously modeled in the FiS 

1 4. 
Hydraulic model used t:: onoiyze the structure (e.g., HEC-2 with special bridge routine, WSPRO. HY8) 

HEC-RAS 

if different than  hydra^ c analysis for the flooding source. justify why ,;,- '-,{draulic analysis used for the flooding 
source could not ona!. r the structure(s). (Affach justification) 

Justification attached Yes No N/A 

1 PLEASE h':FER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS i 

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



2. DRAWING CHECKLIST 
I 1 
I Attach plans of the structure(s) certified by a legislered professional engineer. The plan detail and information should 

Include the following (check the boxes if the information has been provided): I 
I [XI Dimensions (heis;~t, width, span, radius, length) 

[XI Shape (culverts only) 

[XI Material 

Beveling or RourSing 

Wing Wail Angle 

[XI Low Chord Elcvc:t~ons - Upstream ond Downstream 

Top of Rood Elel >?ions - Upstream ond Downstream 

Structure invert Elevotions - Upstream and Downstream 

[XI Stream Invert Elev3tions - Upstream and Downstream 

Skew Angle 

Cross-Section Locations 

Distances Be:wc n Cross Sections 

Erosion Protectic. 1 

- 

3. SEDIMENT TRANSPORT CONSIDERATIONS 
I 

if there is any indication i:or nistorical records that sediment transport (including scour and deposition) con offect the 
100-year (base flood) wc t e . <  ,:'zce elevations; and/or based on the stream geomorphology. vegetative cover. 
development of the waters ;u and bank conditions, there is a potential for debris and sediment tronsport (including 
sewer and deposition) to 1 :  ct the base flood elevations, then provide the following information (Check the box if 
provided): 

I Estimated 5~ liment load I 
Method usec! to estimate sediment transport 

Method used to estimate scour and/or deposition 

Methoc' :rc i t3 revise hydraulic or hydrologic analysis (model) to account for sediment transport 

FEMA Form 81-89F BridgelCulvert Form MT-2 Form 7 Page 2 of 2 



RECORD DRAWING 
INTERSTATE 8 STRUCTURE The Record Drawing information shown hereon is 

W.B. STA 4954+87.00 TO 4955+33.19 correct t o  the best of m y  knowledge and belief. 
THREE BARREL 12x8' BOX CULVERT This Record Drawing is for noted dimensions and 

noted elevations only. The Engineer making this 
Record Drawing statement did not participate in 
the culvert design or construction observation, and 

/* 
has investigated this culvert in the field. Information 
shown was obtained from field measurements by 
EEC. 

-- -- -- -- 
A -- -- -- --=r== -- -- 

PLAN 
1"=40' 

722.08 

Frontage East Bound 
Road West Bound 

- 

710.08 264.00' 
E r r l  

4 
PROFILE ELEVATION 

1"=40' 1-40' 



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate 
des the time for reviewing instructions, searching existing data sources, gathering and maintaining the 

ded data, and completing and reviewing the form. Send comments regarding the accuracy of the Y 
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 (3067-01 48). Washington, DC 20503. 
You are not required to respond to this collection of information unless a valid OM0 Control Number is displayed in the upper right 
corner of this farm. 

Community Name: Unincorworated Maricowa County 

Flooding Source: West Quilotosa Wash 

Project Namelidentifier: Gila Bend ADMP. FCD No. 99-18 

1. IDENTIFIER 

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

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

River Mile 0.366 

1 3. 
This revision reflects (check one of the foliowing): 

I. 
New bridgelculvert not modeled in the FIS 

Modified bridgelculveri previously modeled in the FIS 

a New onoiysis of bridgelculvert previously modeled in the FIS 

I 4. Hydraulic modei 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 wtiy ,; t ?  ,iydraulic 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 APPRCPRIATE MAILING ADDRESS 1 

FEMA Form 81-89F BridgeICuivert 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 information has been provided): . Dmensiotx (height, width, span, radius, length) 

Shape (culverts only) . Material 

Beveling or Rounding 

Wing Wail Angie 

Low Chord Eievations - Upstream and Downstream 

Top of Road Eievations - Upstream and Downstream . Structure invert Elevations - Upstream and Downstream . Stream invert Eievations - Upstream and Downstream 

Skew Angie 

Cross-Section Locations 

Distances Between Cross Sections 

Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 

if there is any indication from historical records that sediment transport (inciuding scour and deposition) can affect the 
100-yeor (base fiood) woter-surface elevations; andlor based on the stream QeOmOrphOiOgy, vegetative cover, 
development of the watershed and bonk conditions, there is o potential for debris and sediment transport (including 
sewer and deposition) to affect the base fiood elevations, then provide the foilowing information (Check the box i f  
provided): 

Estimated sediment load 

Method used to estimate sediment transport 

Method used to estimate scour and/or deposition 

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

FEMA Form 81-89F BridgelCuivert Form MT-2 Form 7 Page 2 of 2 



SOUTHERN PACIFIC RAILROAD 
RECORD DRAWING 

STRUCTURE AT MP 853.01 The Record Drawing information shown hereon is 
correct t o  the best o f  m y  knowledge and belief. 
This Record Drawing is for noted dimensions and 
noted elevations only. The Engineer making this 
Record Drawing stotement did not participate in 
the culvert design or construction observation, and 
has investigated this culvert in the field. Information 
shown was obtained from field measurements by 
EEC. 

MARK T. 

no1 Engineer #I5594 

Southern Pacific 
Railroad 

lm=15' 

ELEVA TION PROFILE 
1"=15' 1"=15' 



a West Quilotosa Wash 

Explanations provided for FEMA forms: 

Form 3, Sect I :  Explain reason for new Hydro1og.y 

Updated Mapping led to changes in the original Hydrology (developed by Burgess & 
Niple (1992)). Revisions to the original study included the reduction of storage and the 

& .  

separation of a common flood poo1;behind the Gila Bend Canal, into wash specific 
reservoir routes. 

Form 4, Section 2: Models Submitted 

Since this is a new study only the 100-year base profile is required. The HEC-RAS 
model provided for this wash is: WQuilotosa.pIJ 

*.prj is the project file. The plan, flow data and geometric files all have the same file 
name but different extensions. 

Form 4, Section 3: Explain how the starting WSEL was determined. 

The starting water surface for this model was taken as the know WSEL the downstream - 

a cross section of Quilotosa Wash. 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 I 
REVISION REQUESTER AND COMMUNITY OFFICIAL I Expires April 30, 2001 

Ptrhlic renortina burden for this form is estimated to averaae 2.13 hours per response. The burden estimate , ; --. . - . - , - - ~  .2 - - 
des the time for reviewing instrucfions, searching existing data sources. gathering and maintaining the 

d data, and completing and reviewing the form. Send comments regarding the accuracy of the burden 
es ate and any suggestions for reducing this burden to: lnformation Collections Management, Federal I Emeroencv Manaaement Aaencv, 500 C Street, S.W., Washington DC 20472; and to the Office of Mana~ement I - - -  - ,  u -  

and Bdager, Paperwork ~edLcrio" Pro,ect (3067-0148). wash:ngton, DC 20503. 

You are not required to respond lo this collection of lnformation unless a valid OMB Control Number Is displayed in the upper right corner of 
this form. I 

1. REQUESTED RESPONSE FROM FEMA 
I i I This request is for a: I 

I CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify o map 
revision. or proposed hydrology changes (See 44 CFR Ch. 1, Parts 60.65 & 72). I 

I (7 LOMR A letter from FEMA officially revising the current NFlP map to show the changes to floodpiains. 
floodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.) I 

I [XI 
Other Describe: Floodwlain and Flo?dwov Determination I 

I I 
2. OVERVIEW 

I i I 1. The basis for this revision request is (are): (check all that apply) I 
I Physical Change El Improved MethodologyIData [7 Floodway Revision I 

Describe: This is the first detailed studv of this area 
A photograph is not required, but is very helpful during review 

2. Flooding Source: 1-8 Wash West 

I 3. Project Namelldentifier: Gila Bend ADMPlFlood~lain Delineation  stud^ F.C.D. No 99-18 I 
I 4. FEMA zone designations affected: LKEX 

(example: A, AH, AO, A1-A30, A99, AE, V, VI-V30, VE, 0, C, D. X) 

I 6. The area of revision encompasses the following types of fiooding and siructures. Check oli that apply. I 

5. The NFIP map par-l(r) ~ffected for all impacted communities is (are): 

I [XI Riverine 
Coastal 

n Alluvial fan 

Effective 
Date 
02/08/83 
09/28/90 
0411 5/88 

I 
Channelization 
Levee/Floodwall 
BridaeICulvert 

Tvwes of Flooding 

Mop No. 

480301 
48201C 
04013C 

State 

TX 
TX 
A2 

Community No. 

Ex: 480301 
480287 

040037 

Structures 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 

Panel No. 

0005D 
0220G 
34700 

Community Name 

Katy, City 
Harris County 
Unincorporated area of Moricopa County 

I 
2j Shallow Flooding (e.g. Zones A0 and AH) 

Lakes 
Other (describe) 

FEMA Form 81 -89 Revision Requester and Community Official Form MT-2 Form 1 Page 1 of 2 

~ a i  
Fill 
Other (describe) 



4. ENCROACHMENT INFORMATION 
1. Does the State have jurisdiction over the fioodway or its adoption by communities participating in the NFIP? 

IJ Yes No I 
s, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the 

I of the revised floodway by the appropriate State agency. I 
I 2. Does the development in the floodway couse the 1% annual chance (base) elevation to increase at any iocation by 

more than 0.000 feet? Yes No N/A I 
3. Does the cumulative effect of all development that has occurred since the effective SFHA was originally identified 

cause the bose fiood elevation to increase at any iocation by more than one foot (or other increase limit if community 
or state has adopted more stringent criteria - even if a floodway has not been delineated by FEMA)? Yes 
No 

if the answer to either items is Yes, please aHach documentation that all requirements of Section 65.12 of the NFIP regulations 
have been met, regarding evaluation of alternatives, notice to individual legal property owners, concurrence of CEO, and 
certification that no insurable structures are impactsd. 

I I 
5. MAINTENANCE RESPONSIBILITY 

The community is willing to assume responsibility for performing overseeing compliance with the 
maintenance and operation plans of the - 

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

Operation and maintenance plans are attached. Yes IXJ NO N/A I 
6. REVIEW FEE 

I I 

'a The review fee for the appropriate request category has been included. [XI Yes Fee amount: $- 
OR 

I 
- 

This request is based on a federally sponsored flood-control project where 50 percent or more of the project's cost is 
federally sponsored, or the request is based on detailed hydrologic and hydraulic studies conducted by Federal. State. 
or local agencies to replace approximate studies conducted by FEMA and shown on the effective FIRM: thus the 
project is fee exempt. Yes 

Please see Instructions for Fee Amounts I 
. . 

Signature of Revision Requester 

- 
P~inted Name and Title of Revision Requester 

7. SIGNATURE 

I Flood Control District of Moricooa County 
Company Name 

Note: I undorstond tnol my s.gnature inoicoles that oil infolmatlon 
subm!tleo in s u ~ ~ o r t  01 lhis request .s collect 

Telephone No.: 602-506-1501 Date: 

CERTlFlCATiON BY REGISTERED PROFESSIONAL ENGINEER 

Note: Signature indicates that the community undelstands, from 
the revision requester, the impacts of the revision on flooding 

AND/OR LAND SURVEYOR 

Signature 

T. Gavan. P.E.. Proiect Manaoer 
Name and Title of Revision Requester 

Registr No. ESB Expires (Dote) - State Arirona 

Type of LIcenselExpertise: Civil Enaineering 

I I Town of Gila Bend 
Community Nome 

Telephone No.: 928-683-2255 Date: 

Check which forms have been included with this request 

Form Name and (Number) Reduired if ...... 
[XI Hydrologic (3) new or revised discharges 

Hydraulic (4) new or revised water-surface eievotions 
17 Mappins (5) floodplalnifloodway changes 

Channelization (6) channel is modified 
BridgelCulvert (7) additionirevision of bridgeiculvert 
Levee/Floodwoil(8) odditionirevision of levee/fioodwall 

17 Coastal (9) new or revised coastal elevations 
Coastal Structures (lo) additionlrevision of coastal structure 
Dam (I I)  additionlrevislon of dom 
Alluvial Fan (I 2) structures proposed on alluvial fan 



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

PUBLIC BURDEN DISCLOSURE NOTICE 
'c reporting burden for this form is estimated to average 3.67 hours per response. The burden estimate ‘& es 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 Management 
and Budget, Paperwork Reduction Project (3067-0148). Washington, DC 20503. 
You are not required to respond to this collection of lnformation unless a valid OM0 Control Number is displayed in the upper right corner of 
thls form. 

Note: Fill out one form for each flooding source studied 

Communify Name: Unincornorated Maricono County 

Flooding Source: 1-8 Wash West, (diversion from Sauceda Wash) 

Project Name/ldentifier: Gila Bend ADMP. FCD No. 99-18 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 

) • No existing analysis Improved data 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 program/model 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 thot stream: and at least for the 1% annual chance (base) flood where no detailed study exists. 
Explanation provided: rn Yes No Diskettes provided: [XI Yes No 

2. METHODOLOGY FOR NEW ANALYSIS 

Indicate Method Reauired Dato Data Included 
n Statist~cal Analvsis of Gaae Records Form 3 - Attachment A Yes No 
55 Regionai ~e~ression ~q&tions Form 3 -Attachment C Yes No 

Precipitation/Runoff Model Form 3 -Attachment D IXI Yes 17 No 
Other Back-up computations and supporting data Yes No 

3. APPROVAL OF ANALYSIS 
7axwT-. 

The hydrologic onalysi bcd already been approved by a local, state, or Federal Agency. Yes No Not 
Required 

1 
4. COMPARISON OF BASE FLOOD DISCHARGES 

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

not modeled in oriainal study - - - 
- - - - I - - - 
Note: When revised discharges are not significantly different than the FiS discharges, FEMA may require a confidence iimits 
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 [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 IX] Data Not Available 



ATTACHMENT D: PRECIPITATION/RUNOFF MODEL 

FiS: Revised: 

Method or model used: HEC-1 ProHEC-1 

Version: 4.0.1E 

Date: May 1991 Auaust 1995 

2. Source of rainfall depth: - - 

3. Source of rainfall distribution: - - 

4. Rainfall duration: &um~ 

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

6. Maximum overland flow length - - 

7. Hydrograph development method: 

8. Loss rate method: Green & AMPT Green & AMPT 

Source of soils information: - 

Source of land use information: - - 

9. Channel routing method: Normal D e ~ t h  Normal De~ th  

10. Reservoir routing: Yes €4 No Yes €3 No 

Basefiow considerations: Yes [XI No Yes El No 
If Yes. explain below how baseflow was determined: 

- 

12. Snowmeit considerations: Yes El NO Yes El  NO 

13. Model calibration: Yes i8 No Yes €4 No 
If Yes, explciq helow how calibration was performed 

- 

14. Future land use condition: Yes €4 NO Yes IXI NO 
If Yes, explain why below 

- 

15. Attach precipitation/runoff 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? IXI Yes NO 

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

FEMA Form 81-898 Hydrologic Analysis Form MT-2 Form 3 Page 5 of 5 



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

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time 
for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing 

viewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing 
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 reaulred to respond to this collection of information unless a valid OM0 Control Number is displayed in the upper right corner of 
this form. I 

Note: Fill out one form for each flooding source studied 
Cornmunlty Name Uincor~orated Mar~cowa County I 
I Flooding Source: 1-8 Wash West, (diversion from Saucedo Wash) I 

Project Namelldentifier: Gila Bend ADMP. FCD No. 99-18 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($ attached depicting orea of the revision (highlighted, or circled)? [XI Yes 

Downstream Limit: confluence with West Quilotosa Wash 

be required. 1 described below must be submitted. 
If hydraulic models are not developed, hydraulic analyses (including all calculations) for existing or pre-project conditions 

Upstream Limit: diversion from Sauceda Wash I 
2. MODELS SUBMInED 

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 rnodeis must be provided. The summary must include 
a description of any changes made from model to model (e.g., Dupiicate 
Effective model to Corrected Effective model). At a minimum, the Duplicate ()pve (item 1) and the Revised or Post-Project Conditions (item 4) rnodeis 
, ,, e submitted. See instructions for directions on when other models may 

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

for areas which do not have detailed 
floodina: 
Only the 100-year (Base) flood profile is 
required. A hydraulic modei is not required 
for areas which do not hove 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 

and revised or post-project conditions must be submitted. 
1. Duplicate Effective Model Natural File Name C] Floodway File Name 
Copies of the hydraulic analysis used in the effective FiS, referred to as the effective models (10.. 50.. 100.. ond 500-year 
multi-profiie runs and the fioodway run) must be obtained and then reproduced on the requester's equipment to produce 
the Dupiicate Effective rnodei. This is required to assure that the effective models input data has been transferred correctly 
to the requester's r:ci,.i,L,i;..?nt and to assure that the revised dota will be integrated into the effective data to provide a: 
continuous FIS modei upsiream and downstream of the revised reach. 

3. Existina or Pre-Proiect Conditions Model C] Natural File Name Floodway File Name 
The Dupiicate Effective model or Corrective Effective model is modified to produce the Existing or Pre-Project Conditions 
model to refiect any modifications that hove 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 rnodei, then this rnodei would be identical to the Corrected Effective rnodei or Duplicate Effective model. 

. 

4. Revised or Post-Proiect Conditions Model Natural File Name Floodway File Name 
The Existing or Pre-Project Conditions modei (or Duplicate Effective modei or Corrected Effective model, as appropriate) is 

d to reflect revised or post-project conditions. This model must incorporate any physical changes to the floodplain 
the effective model was produced as well as the effects of the project. When the request is for the proposed project 

this model must refiect proposed conditions. 

1 5. Other - Please attach a sheet describing all other models submitted along with the file names. Natural C] I 



3. STARTING WATER-SURFACE ELEVATIONS 

Explain how they were determined. Explanation Attached? IXI Yes No 

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

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

1 If tne resl 1s ina'cate any of 1ne fo ow ng. atrack) an explanallon - to This form. or ro the nydrn~ c model pr'nlo~r- as to me I reasonableness of the situation. I 
I Supercritical depth Critical Depth 17 Drawdowns Negative Floodway Surcharges I 
I Floodway Surcharges Greater Than Maximum Allowed by Community/State I 
I Water surface elevations higher than the end points of cross sections. I 
I 17 Fioodway discharge is different than the Natural 100-year (base) flood discharge. I 
I Project causes 100-year floodplain or floodway elevations to increase (state if increases are located off the 

requesterk property) I I Explanation attoched with Form Explanation provided on attoched printout I I If Hvdroulic model used is HEC-2. has it been checked with FEMA'S CHECK-2 computer program? Yes No 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 Q.& within (feet) Upstream End & within - (feet) 
Cross-Section # Cross-Section # 

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

Downstream End !dg within (feet) Upstream End & within (feet) 
Cross-Section # Cross-Section # 

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

Downstreor, ::v~<i ! 'Q within (feet) Upstreom End d~ within (feet) 
Cross-Section # Cross-Section # 

2. Profile Checklist (check box i f  information has been provided on profile) 

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

Stream Name Community Name Corporate Limits iobeied (;jl Study limits labeled 

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

(XI Horizontal/Vertical Scales indicated IXI 100-year eievs profiled* 

Road Crossings 17 Labeled Low Chord Elevations Top of Road Elevations 

'Ail recurrence intervals in the effective study must also be profiled. 

'loodway Data Table 

'0 
Attach a Fioodway Data Table for each cross section listed in the published Floodway Data table in the FIS repoti 

Floodway Data Table Attached Yes [XI Not Required 



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

REVISION REQUESTER AND COMMUNITY OFFICIAL Expires April 30. 2001 

Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate 
the time for reviewing instructions, searching existing data sources, gathering and maintaining the 

d data, and completing and reviewing the form. Send comments regarding the accuracy of the burden 
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 ~ e d k t i o n  Project (3067-0148). Wasn'ngton, DC 20503. 

YOU are not lequired to respond to this coliection of information unless a valid OM0 Control Number is displayed in the upper right corner of 
this torm. I 

1. REQUESTED RESPONSE FROM FEMA 
I I 

I This request is for a: 

CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a mop 
revision. or proposed hydrology changes (See 44 CFR Ch. 1. Parts 60.65 & 72). 

I CI)  LOMR A letter from FEMA officially revising the current NFlP map to show the changes to floodpiains, 
floodwoy or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.) I 

I Other Describe: Flood~lain and Fioodwav Determination I 
I I 

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

I Physical Change Improved MethodologyIData Floodway Revision 

I @ Other Describe: This is the first detailed studv of this area 
A photograph is not required, but is very helpful during review 

2. Flooding Source: Sauceda Wash I 
I 3. Project Namelldentifier: Gila Bend ADMP/Fioodrslain Delineotion Study, F.C.D. No 99-1 8 

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

1 5 The NFlP map ponel(s) affected for all Impacted cornmunltles I< (are) 

Community No. 

Ex: 480301 
480287 

040037 

6. The area of revision encompasses the following types of flooding and structures. Check ail that apply. 

FEMA Form 81-89 Revision Requester and Community Official Form MT-2 Form 1 Page l of 2 

State 

TX 
TX 
AZ 

Community Name 

Koty, City 
Harris County 
Unincorporated area of Marlcopa County 

Tvoes of Floadina 

Riverine 
Coastal 

C I )  Alluvial fan 
Shallow Flooding (e.g. Zones A 0  and AH) 
Lakes 
Other (describe) 

Structures 

Channelization 
Levee/Floodwali 

[XI BridgeICulvert 
Dam 
Fill 
Other (describe) 

Map No. 

480301 
48201C 
04013C 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 

Panel No. 

0005D 
02206 
3470D 

Effective 
Date 
02/08/83 
09/28/90 
0411 5/88 



4. ENCROACHMENT INFORMATION 
I .  Does the State have jurisdiction over the floodway or its adoption by communities participating in the NFiP? 

C] Yes No I 
s, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the 

of the revised floodway by the appropriate State agency. I 
I 2. Does the development in the floodway cause the 1% annual chance (base) elevation to increase at any location by 

more than 0.000 feet? Yes No NIA I 
3. Does the cumulative effect of ail development that has occurred since the effective SFHA was originoliy identified 

cause the base fiood elevation to increase at any location by more than one foot (or other increase limit if community 
or state has adopted more stringent criteria - even if o floodway has not been delineated by FEMA)? Yes 
NO 

If the answer to either items is Yes, please attach documentation that all requirements of Section 65.12 of the NFlP regulations 
have been met, regarding evaluation of alternatives, notice to individual legal property owners, concurrence of CEO, and 
certification that no insurable structures are impacted. 

I I 

5. MAINTENANCE RESPONSIBILITY 
The community is willing to assume responsibility for performing overseeing compliance with the 
maintenance and operation plans of the 

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

I Operation and maintenance plans are attached. Yes No N/A I 
6. REVIEW FEE 

I I 
I 

The review fee for the appropriate request category has been included, Yes Fee amount: $- 
OR I 

I - This request is based on a federally sponsored flood-control project where 50 percent or more of the project's cost is 
federally sponsored, or the request is based on detailed hydrologic and hydraulic studies conducted by Federal, State, 
or local agencies to replace approximate studies conducted by FEMA and shown on the effective FIRM; thus the I I project is fee exempt. Yes I 

Please see Instructions for Fee Amounts I 
7. SIGNATURE 

I Flood Control District of Moricooa C0untY 
Company Name 

Note: I undcrsrand tnai my signatare indicates that at, ~nlormation 
submllted in suooo~r of th~s reawest s co~rect ~~~ ~ . . 

Signature of Revision Requester 

- 
Printed Name and Title of Revision Requester 

I I Community Name 

Note: Signoture indicates that the community underslands, from 
the revis:on requestel, the impacts of the revision on flooding 

~Llue,Js\\e ,x- *v2ccgotr 
Printed Name and Title of Community Official 

Telephone No.: 602-506-1501 Date: __ Telephone No.: 928-683-2255 Date: 

CERTlFlCATiON BY REGISTERED PROFESSIONAL ENGINEER I Check which forms have been included with this request 
AND/OR LAND SURVEYOR 

e with 44 CFR Ch. 1. Sect 65.2 

T. Govon. P.E.. Proiect Manaaer 
Name and Title of Revision Requester 

Registr No. 15594 Expires (Date) - State Arizona 

Tvne of 1 icenzelfunortica. Civil Fnninaarinn 

Form Name and (Number) Reauired if ...... 
Hydrologic (3) new or revised discharges 

[XI Hydraulic (4) new or revised water-surface elevations 
Mapping (5) floodplain1fioodway changes 
Channelization (6) channel is modified 
BridgeICuivert (7) additionlrevision of bridge/culvert 
Levee/Floodwoll(8) additionlrevision of leveelfloodwall 
Coastal (9) new or revised coastal elevations 
Coastal Structures (10) additionlrevision of coastal structure 
Dam (11) additionlrevision of dam 



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

PUBLIC BURDEN DISCLOSURE NOTICE 
'c reporting burden for this form is estimated to average 3.67 hours per response. The burden estimate 

. es the time for reviewing instructions, searching existing data sources, gathering and maintaining the -6 
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 (3067-01 48), 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. 

Note: Fill out one form for each flooding source studied 

Community Name: Unincor~oroted MoricoDa County 

Flooding Source: Saucedo Wash 

Project Nomelldentifier: Gila Bend ADMP. FCD No. 99-18 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 
No existing analysis [XI Improved data Changed physical condition of watershed 

1 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 No 

2. METHODOLOGY FOR NEW ANALYSIS 

Indicote Method Reauired Data Data Included 
Statistical Analysis of Goge Records Form 3 -Attachment A Yes No 
Regional Regression Equations Form 3 -Attachment C Yes tl No 

[XJ PrecipitationIRunoff Model Form 3 -Attachment D El Yes NO 
Other Back-up computations and supporting doto Yes No 

3. APPROVAL OF ANALYSIS .- 1 The hydrologic analys~s has already been approved by 0 iocoi, s t ~ ~ - ,  , , ederal Agency Yes No Not I 
Required 

1 
> - 

4. COMPARISON OF BASE FLOOD DISCHARGES 
Location: Drainage Area (SqMi) FIS(cfs) Revised (cfs) I 

I C36 in, at Gial Bend Canal - 20 W O  9600 I 
20 - 12500 8700 

C37 at Southern Pacific Railroad 20 8700 
Note: When revised discharaes are not sianificantlv different than the FIS discharaes, FEMA rnov reauire a confidence limits I"" I - - - . . 
analysis (see attachment 6) at a later date to cokplete the review I 
I If only a portion of a detoiied study area was revised please attach on 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 dischargeslwoter-surface elevations 
and dates, and source of information. Data Attached Data Not Available 



ATTACHMENT D: PRECIPITATION/RUNOFF MODEL 

FiS: Revised: 

Method or model used: HEC-1 ProHEC- 1 

Version: 4.0.1E 4QJD 

Date: Mav 1991 Auaust 1995 

2. Source of rainfall depth: - - 

3. Source of rainfall distribution: - - 

4. Rainfall duration: ZXQU 24hcur 

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

6. Maximum overland flow length - - 

7. Hydrograph development method: S g ~ p ! l  

8. Loss rate method: Green & AMPT Green & AMPT 

Source of soils information: - 

Source of land use information: - - 

9. Channel routing method: Normoi Dewth Normal Dewth 

10. Reservoir routing: [XI Yes No IXI Yes No 

Boseflow considerations: Yes [XI NO Yes €%I No 
If Yes, explain below how baseflow was determined: 

- 

12. Snowmelt considerations: Yes [XI No Yes €4 NO 

13. Model coiibrotion: 17 Yes El NO Yes €4 NO 
If Yes, explain below how calibration was performed , . . 

- 

14. Future land use condition: Yes [XI No Yes ISI No 
If Yes, explain why below 

- 

15. Attach precipitation/runoff modei, hydrologic modei schematic, curve number calculations, time of concentration 
calculations, and supporting maps, delineating the watershed boundary and drainage area divides. 

Intormalion and Maps provided? IXI Yes No 

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

FEMA Form 81-898 Hydrologic Analysis Form MT-2 Form 3 Page 5 of 5 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B NO. 3067-0148 
RlVERlNE HYDRAULIC ANALYSIS Expires April 30. 2001 I 

PUBLI( 
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 

vlewlng the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing 
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 

Note: Fill out one form for each flooding source studied 
Community Name: UninCOrDOrated MaricoDa Countv I 1 Flooding Source: Souceda Wosh I 

1 Downstream Limit: limit of study just downstream of 1-8 I 
Upstream Limit: U I 

2. MODELS SUBMIllED 

I Reauirements: for areas which have detailed flooding: for areas which do not have detailed 
Full input and output listings along with files on diskette for each of the floodincr: 
models listed below (items 1-4) and a summarv of the source of input Oniv the 100-vear (Base) fiood orofiie is I 

and revised or post-project conditions must be submitted. 
1. Duplicate Effective Model Natural File Name 0 Floodway File Name 
Copies of the hydraulic analysis used in the effective FIS, referred to as the effective modeis (lo-. 50.. 100.. and 500-year 

parameters used in the models must be provided. ihe summary must include 
a description of any changes made from rnodei to modei (e.9.. Dupiicate 
Fffective modei to Corrected Effective model). At a minimum. the Dupiicate (bg,, (item 1) and the Revised or Post-Project Conditions (item 4) modeis 
, i e submitted. See instructions for directions on when other rnodeis may 
be required. 

I 
multi-profile runs and the floodwoy tun) must be obtained and then reproduced on the requester's equipment to produce 
the Dupiicate Effective modei. This is required to assure thot the effective models input dato has been tronsferred correctly 
to the requester's equipment and to assure thot the revised a w i  wl'' be integrated into the effective data to provide o 
continuous FIS modei upstream and downstream of the revised reach. I 

req;ired. A hydraulic modei is not'required 
for areas which do not hove detailed 
flooding; however, BFEs may noi be added 
to the revised FIRM If a hydraulic modei is 
developed for the area. items 3 and 4 
described below must be submitted. 

2. Corrected Effective Model C] Natural File Name- Floodway File Name - 
The Corrected Effective modei is the model that corrects any errors that occur in the Duplicate Effective rnodei, adds an) 
additional cross sections to the Dupiicote Effective modei, or incorporates more detailed t ~ p ~ g r ~ p h i c  information than thal 
used in the currentiy effective model. The Corrected Effective modei must not reflect any man-made physicai change! 
since the dote of the effective model. An error could be a technical error in the modeiing procedures, or ony constructior 
in the fioodpiain that occurred prior to the date of the effective model but was not incorporated into the effective modei. 

If hydraulic models are not deveioped, hydraulic analyses (including ail calculations) for existing or pre-project conditions 

3. Existina or Pre-Proiect Conditions Modei Natural Fiie Name a Floodway Fiie Name 
The Dupiicote Effective modei or Corrective Effective modei is modified to produce the Existing or Pre-Project Conditions 
modei to reflect any modifications that hove occurred within the fioodpiain since the date of the Effective rnodei 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 modei would be identical to the Corrected Effective model or Dupiicate Effective model. 

I 4. Revised or Post-Proiect Conditions Model Naturai File Name Fioodway File Name 
The Existing or Pre-Project Conditions modei (or Duplicate Effective modei or Corrected Effective rnodei, as appropriate) is , -.e d to refiect revised or post-project conditions. This model must incorporate any physical changes to the fioodpiain 

the effective model was produced as well as the effects of the project. When the request is for the proposed project 
this modei must refiect proposed conditions. 

5 . r -  Please attach a sheet describing ail other rnodeis submitted along with the file names. Natural 
Floodway I 



3. STARTING WATER-SURFACE ELEVATIONS 

Explain how they were determined. Explanation Attached? H Yes NO 

I NOTE: If the effective study is an approximate study, the slope/area method is recommended. I 

I reasonableness of the situation. I 
I Supercritical depth Critical Depth Drawdowns Negative Floodway Surcharges I 
I Fioodway Surcharges Greater Than Maximum Allowed by CornmunitylState I 
I Water surface elevations higher than the end points of cross sections. I 
I Fioodway discharge is different than the Natural 100-year (base) flood discharge. I 
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 
If Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? [7 Yes C ]  No 
(see instructions for information on how to obtain CHECK-2) I 

5. REVISED FIRMIFBFM AND FLOOD PROFILES 

1. Profile Transition 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 && within (feet) Upstream End & within (feet) 
Cross-Section # Cross-Section # 

. Fioodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie 
lnto the existing floodway water surface elevations at each end of the project. 

Downstream End &within (feet) Upstream End & within (feet) 
Cross-Section # Cross-Section # 

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

Downstream End D&I within (feet) Upstrearr F?<J n,'a within (feet) 
Cross-Section # Cross-5ection # 

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

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

Stream Name Community Name Corporate Limits labeled IXI Study limits labeled 

IXJ Confluences labeled rn Channel Stationing Streambed profiled (XI Cross Sections labeled 

HorizontalIVertical Scales indicated 100-year elevs profiied' 

Road Crossings Labeled Low Chord Elevations Top of Road Elevations 

'All recurrence intervals In the effective study must also be profiled. 

w o o d w a y  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 



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGE/CULVERT Expires April 30. 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate 
des the time for reviewing instructions, searching existing data sources, gathering and maintaining the 

. a ed 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 
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 OMB Control Number is displayed in the upper right 
corner of this form. . 
Community Name: UnincorDorated Mariciwa COUnW 

Flooding Source: 

Project Namelidentifier: Giio Bend ADMP, FCD No. 99-16 

: 

1. IDENTIFIER 
I 

I 1.  Name of structure (roadway, railroad, etc.): 1-8 Hiahway 

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

River Mile 4.066 

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

' @ New bridge/cuNert not modeled in the FiS 

I Modified bridgelculvert previously modeled in the FlS 

I 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, HY8) 

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

I Justification attached Yes No N/A 

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

FEMA Form 81-89F Bridge/Culvert Form MT-2 Form 7 Page I of 2 





FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate 
ides the time for reviewing instructions, searching existing data sources, gathering and maintaining the b ed 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 collectlon of Information unless a valid OMB Control Number is displayed In the upper right 
corner of this form. 

Community Name: UnincorDorated MariciDa County 

Flooding Source: Souceda Wash 

Project Namelldentifier: Gila Bend ADMP, FCD No. 99-18 

1. IDENTIFIER 

1 .  Name of structure (roadwoy, raiirood, etc.): Southern Pacific Railroad 

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

4.112 

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

' 
New bridge/cuivert not modeled in the FIS 

I Modified bridgelcuivert previously modeled in the FiS 

I New analysis of bridgelculvert previously modeled in the FIS 

1 4. Hydraulic model used to analyze the structure (e.g., HEC3 with special bridge routine, WSPRO, HY8) 

I If different than hydrouiic anolysis for the flooding source. I,,;;:; ..,hy the hydraulic analysis used for the flooding 
source could not analyze fhe structure(s). (Aftoch justification) 

I Justification attached Yes No NIA 

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

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



2. DRAWING CHECKLIST 
b I 

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

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

Shape (culverts only) 

rn Material 

Beveling or Rounding 

Wing Wail Angle 

[XI 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 

Skew Angle 

Cross-Section Locations 

Distances Between Cross Sections 

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 (bose 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 bose flood elevations, then provide the following information (Check the box if 
provided): 

Estimated sediment load 

Method used to estimate sediment tronsport 

Method used to estimate scour and/or deposition 

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

FEMA Form 8 1 -89F Bridge/Cuivert Form MT-2 Form 7 Page 2 of 2 



SOUTHERN PACIFIC RAILROAD RECORD DRA WING 
STRUCTURE AT MP 852.38 The Record Drawing information shown hereon is 

SAUCEDA WASH correct t o  the best of m y  knowledge and belief. 
This Record Drawing is for noted dimensions and 
noted elevations only. The Engineer making this 
Record Drawing statement did not participate in 
the culvert design or construction observation, and 

MARK T. has investigated this culvert in the field. lnforrnation 
GAVAN shown was obtained from field measurements by 

Registered Professional Engineer #I5594 EEC. 
(March 2000) 

v 
ln=15' 

ELEVATION PROFILE 
1"=15' 1"=15' 



a Sauceda Wash 

Explanations provided for FEMA forms: 

Fomz 3, Sect I :  Explain reason for new Hydrology 

Updated Mapping led to changes in the original Hydrology (developed by Burgess & 
Niple (1992)). Revisions to the original study included the reduction of storage and the 
separation of a common flood pool, behind the Gila Bend Canal, into wash specific 
reservoir routes. 

Form 4, Section 2: Models Submitted 

Since this is a new study only the 100-year base profile is required. The HEC-RAS 
model provided for this wash is: Saucedal.prj 

*.prj is the project file. The plan, flow data and geometric files all have the same file 
name but different extensions. 

Fomz 4, Section 3: Explain how the starting WSEL was determined. 

The starting water surface for this model was calculated using the slope area method at 
the downstream cross section of Sauceda Wash. 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 
REVISION REQUESTER AND COMMUNITY OFFICIAL Expires April 30. 2001 

Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate 
'udes the time for reviewing instructions, searching existing data sources, gathering and maintaining the @ ded 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 OMB Control Number is displayed in the upper right corner of 
) this form. I 

1.  REQUESTED RESPONSE FROM FEMA 
I i I This request is for a: I 
I CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed. wouid justify a map 

revision, or proposed hydrology changes (See 44 CFR Ch. 1, Parts 60,65 & 72). I 
I LOMR A letter from FEMA officially revising the current NFiP mop to show the changes to floodpiains. 

fioodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.) I 
I Other Describe: Floodplain and Fioodwav Determination I 

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

1 Physicoi Change improved MethodologyIData Fioodway Revision 

Describe: This is the first detailed studv of this area 
A photograph is not required. but is very heipful during review. ' wer I 1 2. Fiooding Source: && 

1 3. Project Namelidentifier Gila Bend ADMPIFloodMlin Deiineotion Study, F C D  No 99-18 

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

1 5. The NFiP map panei(s) affected for ail impacted communities is (are): 

1 6 The area of revision encompasses the following types of flooding and structures. Check ail that apply. I 

Community No. 

Ex: 480301 
480287 

040037 

Community Name 

Katy, City 
Harris County 
Unincorporated area of Maricopa County 

Tv~es of Flooding 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 

Structures 

rn Riverine 
Coastai 
Aiiuviai fan 
Shallow Flooding (e.g. Zones A0 and AH) 
Lakes 
Other (describe) 

FEMA Form 81 -89 Revision Requester and Community Official Form MT-2 Form 1 Page I of 2 

State 

TX 
TX 
AZ 

I 
Channelization 
LeveelFloodwali 
BridgeICuivert 
Dam 
Fill 
Other (describe) 

Map No. 

480301 
48201C 
04013C 

Panel No. 

00050 
02206 
34700 

Effective 
Date 
02/08/83 
09/28/90 
0411 5/88 



4. ENCROACHMENT INFORMATION 
1. Does the Stote have jurisdiction over the fioodwoy or its adoption by communities participating in the NFiP? 

Yes No 

s, attach a copy of a letter notifying the appropriate State agency of the fioodway revision and documentation of the 
of the revised floodway by the appropriate State agency. 

2 .  Does the deveiopment in the fioodway cause the 1% annual chance (base) elevation to increase at any location by 
more than 0.000 feet? Yes No NIA 

3. Does the cumulative effect of ail development that has occurred since the effective SFHA was originally identified 
couse the base flood elevation to increase at ony location by more thon one foot (or other increase limit if community 
or stote has adopted more stringent criteria - even if a fioodway has not been delineated by FEMA)? Yes 
No 

if the answer to either items is Yes, please attach documentation that ail requirements of Section 65.12 of the NFiP regulation: 
have been met, regarding evaluation of alternatives, notice to individual legal property owners, concurrence of CEO, and 
certification that no insurable structures are impacted. 

I I 
5. MAINTENANCE RESPONSIBILITY 

I The community is wiiiing to assume responsibility for performing overseeing compliance with the I 

I 
maintenonce ond operation plans of the __ 

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

Operation and maintenance plans are attached. Yes [XI No N/A I 
6. REVIEW FEE 

I i 
review fee for the oppropriate request category has been included. Yes Fee amount: $- 

OR I 
This request is based on o federally sponsored flood-control project where 50 percent or more of the project's cost is 
federally sponsored, or the request is based on detailed hydrologic and hydraulic studies conducted by Federal. State, 
or locai agencies to reploce approximate studies conducted by FEMA and shown on the effective FIRM; thus the 
project is fee exempt. I3 yes 

Please see Instructions for Fee Amounts I 
7. SIGNATURE 

Note: I understand that my signature indicates that ail information Note: Signature indicates that the community understands, from 
submitted in support of this request is correct the revision requester, the impacts of the revision on flooding 

Signature of Revision Requester 

I E d  ~ a m e  and m. of ~evimn Requester 

I Flood Control District of MariCODa County 
Company Name I I Town of Gila Bend 

Community Name 

Telephone No.: 602-506-1 501 Date: I I Telephone No.: 928-683-2255 Date: 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER 
AND/OR LAND SURVEYOR 

ith 44 CFR Ch. 1. Sect 65.2 

ed Name and Title of Revision Requester 

Registr No. Expires (Date) ___ State Arizona 

Type of LicenseIExpertise: Civil Enaineerina 

Check which forms have been included with this request 

Form Name and (Number) Reauired if ...... 
Hydrologic (3) new or revised discharges 

IXI Hydraulic (4) new or revised water-surface eievations 
Mapping (5) fioodplainlfioodway changes 
Channelization (6) channel is modified 

[XI SridgeICulvert (7) additionlrevision of bridgelculvert 
LeveelFioodwaii (8) additionlrevision of ievee/fioodwaii 
Coastal (9) new or revised coastal elevations 
Coasial Structures (10) additionlrevision of coastol structure 
Dam (1 I) additionlrevision of dam 
Alluvial Fan (12) structures proposed on alluvial fan I 



L 

FEDERAL EMERGENCY MANAGEMENT AGENCY I 0 M.6 NO 3067-0148 
HYDROLOGIC ANALYSIS Expires April 30.2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
lic reporting burden for this form is estimated to average 3.67 hours per response. The burden estimate 
udes 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, Federai I* Emeraencv Manaaement Aaency, 500 C Street, S.W., Washington DC 20472; and to the Office of Management -~ - w~ . - 
and 6,dger. Poperworx ~ e d k t i o "  Pro;ecr (3067-0148), ~ashingron. DC 20503. 
You are not required to lespond to this collection of lnfolmation unless a valld OM0 Control Number is displayed in the upper right corner of 

1 this form. 1 
Note: Fill out one form tor each flooding source studied 

h i 
Community Name: Unincorporated Marico~a County 

Flooding Source: Citrus Vaiiev Wash 

Project Namelldentifier: Giia Bend ADMP. FCD No. 99-18 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 

No existing analysis [XJ improved data Changed physical condition of watershed I 1 Aiternative methodology Proposed Conditions (CLOMR) Other I 
I For the reason stated above, please attach a detailed explanation. if a computer program/modei was used in revising the 

hvdroionic anaiysis, please provide a diskette with the input files for the some flood recurrence intervals contained in the FiS I - 
for rnar stream. ona JT earl for ine ' X- onnJo chance (oose) flozd wlerc r13 cieic :ea st~cy ex sts 
Explanation provided: rn Yas h J Diskettes provided: [XI qes ho I 

2. METHODOLOGY FOR NEW ANALYSIS 

Indicate Method Reauired Data Data Included - - 

~tatisticai Analysis of Gage Records Form 3 - Attachment A Yes 17 No 
Regional Regression Equations Form 3 - Attachment C yes NO 

[XJ PrecipitationiRunoff Model Form 3 - Attachment D €3 Yes No 
Other Back-up computations and supporting data Yes No 

3. APPROVAL OF ANALYSIS 

1 The hvdroloaic analysis has already been approved by a local, state, or Federal Agency. Yes No Not I 

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

Location: Drainage Area (SqMi) FiS(cfs) Revised (cfs) I 
C53 in, at Gila Bend Canal - 3200 3200 
C53 out, at Gila Bend Canoi 1900 
c56 - 1800 2100 
Note: When revised discharges are not significantiy different than the FiS discharges, FEMA may require o confidence limits 
analysis (see affachment 6) 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. 17 Explanation Included [XI Explanation Not Required I 

5. HISTORICAL FLOODING INFORMATION 

If historical doto are available for the flooding source please provide: Location, peak dischargesiwater-surface elevations 
and dates, and source of informotion. Data Attached [XI Data Not Available 



ATTACHMENT D: PRECIPITATIONIRUNOFF MODEL 

FIS: Revised: 

Method or model used: HEC-1 Pro HEC-1 

Version: 4.0.1E 

Date: Mav 1991 Auaust 1995 

2. Source of rainfall depth: - - 

3. Source of rainfall distribution: - - 

4. Rainfaii duration: ~&QUL 2 4 r  

5 .  Areal odjustment to precipitation (%): - - 

6. Maximum overland flow length - - 

7. Hydrograph development method: &gca& &LQ& 

8 .  Loss rate method: Green & AMPT Green & AMPT 

Source of soils information: - - 

Source of land use information: - - 

9. Channel routing method: Normal De~ th  Normal De~ th  

10. Reservoir routing: [XI Yes NO [XI Yes • NO 

Boseflow considerations: Yes No Yes (XI No 
If Yes, explain below how baseflow was determined: 

- 

12. Snowmelt considerations: Yes [XI NO Yes E3 NO 

13. Model calibration: Yes (XI NO Yes [XI NO 
If Yes, explain below how calibration was performed 

- 

14. Future iand use condition: Yes [XI No Yes No 
If Yes, explain why below 

- 

15. Attach precipitation/runoff 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? [XI Yes No 

NOTE: FEMA policy is to base flooding on existing conditions. 
7 
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I FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 I 
I RlVERlNE HYDRAULIC ANALYSIS I Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE I 
I 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 
reviewing the form. Send comments regarding the accuracy of the burden estimate and ony suggestions for reducing 
burden to: lnformation 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). 
~ashinbton. DC 20503. 
You are not required to respond to thls collection of lnformation unless a valid OM0 Control Number is displayed in the upper right corner of 
this form. I 

Note: Fill out one form for each flooding source studied 

I Community Name: Unincoroorated MaricoDa County 

Flooding Source: Citrus Valiev Wash 

Project NameJidentifier: Gila Bend ADMP, FCD No. 99-18 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($ attached depicting area of the revision (highlighted. or circled)? lXl Yes I 
Downstream Limit: limit of studv iust downstream of 1-8 

Upstream Limit: limit of studv is the northern boundarv of the Barrv M. Goldwater aunnerv ranae 
- 

2. MODELS SUBMITTED 

2. Corrected Effective Model Natural File Name C] 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 in the currently effective model. The Corrected 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 that occurred prior to the date of the effective model but was not incorporated into the effective rnodei. 

Reauirements: for areas which have detailed flooding: 
Full inwut and ou t~u t  listings aiona with files on diskette for each of the 

I modeis listed beldw (items 1-4) 'nd a summary of the source of input 
parameters used in the models must be provided. The summary must include 
a description of any chonges made from model to modei (e.g., Duplicate 

ctive model to Corrected Effective model). At a minimum, the Duplicate 
tive (item 1) and the Revised or Post-Project Conditions (item 4) modeis 

st be submitted. See instructions for directions on when other models may # 
be required. 

3. Existina or Pie-Proiect Conditions Model C] Natural File Name Floodway File Name 
The Duplicate Effective model or Corrective Effective model is modified to produce the Existing or Pre-Project Conditions 
rnodei to 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 identicai to the Corrected Effective rnodei or Duplicate Effective rnodei. 

for areas which do not have detailed 
floodina: ~- 
Only the 100-year (Base) flood profile is 
required. A hydraulic model is not required 
for areas which do not hove 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 4. Revised or Post-Proiect Conditions Model C] Natural File Name Floodway File Name 
The Existing or Pre-Project Conditions rnodei (or Duplicate Effective rnodei or Corrected Effective model, as appropriate) is 

ed to reflect revised or post-project conditions. This model must incorporate any physical changes to the floodplain 
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. 

If hydraulic models are not developed, hydraulic analyses (including all calculations) for existing or pre-project conditions 
and revised or post-project conditions must be submitted. 
1. Du~licate Effective Model Natural File Name C] Floodway File Name 
Copies of the hydrauiic 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 Duplicate Effective model. This is required to assure that the effective models input data has been transferred correctiy 
to the requester's equipment and to assure that the revised data wiil be integrated into the effective data to provide a 
continuous FIS model upstream and downstream of the revised reach. 

1 5. - Piease attach a sheet describing all other models submitted along with the file names. [XI Nafural I 



3. STARTING WATER-SURFACE ELEVATIONS 

Explain how they were determined. Explanation Attached? iXi Yes O N 0  I 
1 NOTE: If the effective study is an approximate study, the slopelarea method is recommended. I m 

L For detailed analysis studies, using a known water-surface elevation is recommended. I - - 4. RESULTS (from the model used to revise the 100-year water surface elevations) 

) f rrle rest. 1s naicare any of rne  fo ow ny otfocn an ex?!orlor oq rc 1?1( for~ri cr to the r1yora.J c rrlode or ntolr- as tc lne 1 I reasonableness of the situation. I 
Supercriticai depth Critical Depth Drawdowns Negative Fioodwoy Surcharges 

Fioodway Surcharges Greater Than Maximum Allowed by Community/State 

Water surface eievations higher than the end points of cross sections. 

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

I Project causes 100-year floodplain or fioodwoy eievations to increase (state if increoses are located off the 
requester3 property) I 

I Explanation attached with Form 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 17 No 
(see instructions for information on how to obtain CHECK-2) I 

5. REVISED FIRMIFBFM AND FLOOD PROFILES 

1.  Profiie Transition I 
I a. 100-Year Water-Surface Eievations - indicate the difference in water surface elevations where the project 100-year 

elevations tie into the existing 100-year water surface eievations at each end of the project. I 
I Downstream End within (feet) Upstream End within (feet) 

Cross-Section # Cross-Section # 

@b. Fioodway Eievotions - indicate the difference in water surface eievations where the project fioodway elevations tie I into the existing fioodway water surface elevations at each end of the project. I 
I Downstream End rn within (feet) Upstream End rn within (feet) 

Cross-Section # Cross-Section # 

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

I Downstream End & within - (feet) Upstream End within (feet) 
Cross-Section # Cross-Section # 

1 2. Profiie 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: 

Stream Name Community Name Corporate Limits labeled rn Study limits lobeled 

I rn Confluences iabeied Chomei Stationing rn Streambed profiled Cross Sections iabeled I I rn Horizontai/Vel?icai Scales indicated 100-year eievs profiled' I 

I rn Road Crossings Labeled Low Chord Elevations rn Top of Road Elevations 

'All recurrence intervals in the effective study must also be profiled. I - 
Fioodway Data Table 

Attach o Foodway Data Tobie for each cross section iisted in the published Floodway Data table in the FiS report. I 
I Floodway Data Table Attached Yes [XI Not Required I 



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT Expires April 30.2001 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate 
ludes the time for reviewing instructions, searching existing data sources, gathering and maintaining the 

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. 

Community Name: p l y  

Flooding Source: Citrus Vallev Wash 

Project Namelldentifler: Gila Bend ADMP, FCD No. 99-18 

.. 

1. IDENTIFIER 

1 .  Name of structure (roadway, railroad, etc.): 1-8 Hiqhway 

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

River Mile 4.800 

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

[XI 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 (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 structure(s). (Attach justification) 

Justification attached Yes NO N/A 

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

FEMA Form 81-89F BridgeiCuivert Form MT-2 Form 7 Page 1 of 2 
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FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate 
ludes the time for reviewing instructions. searching existing data sources, gathering and maintaining the 
eded 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 0 valid OM0 Control Number is displayed in the upper right 
corner of this form. 

Community Name: Unincorworated Maricowa County 

Flooding Source: Citrus Vallev Wash 

Project Nomelldentifier: Gila Bend ADMP, FCD No. 99-18 

-- 

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

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

River Mile 4.847 

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

) New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeied in the FIS 

New analysis of bridge/culvert 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 structure(s). (Attach justification) 

Justification attached Yes No [ql NIA 

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

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



2. DRAWING CHECKLIST 

I 
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): 

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

Shape (culverts only) 

IXI Material 

Beveling or Rounding 

Wing Wail Angle 

Low Chord Elevations - Upstream and Downstream 

I Top of Road Elevations - Upstream and Downstream 

I [XI Structure Invert Elevations - Upstream and Downstream 

I Stream Invert Elevations - Upstream and Downstream 

Skew Angle 

( Cross-Section Locations 

Distances Between cross Sections 

Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 
1 

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 and/or deposition 

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

FEMA Form 81 -89F BridgelCulvert Form Mi-2 Form 7 Page 2 of 2 



SOUTHERN PACIFIC RAILROAD RECORD DRAWING 
STRUCTURE AT MP 851.13+ The Record Drawing information shown hereon is 

UNNAMED WASH NO. 1 correct t o  the best of m y  knowledge and belief. 
This Record Drawing is for noted dimensions and 
noted elevations only. The Engineer making this 
Record Drawing statement did not participate in 
the culvert design or construction observation, and 
has investigated this culvert in the field. Information 
shown was obtained from field measurements by 

Southern Pocific 
Roilrood 

I I I I I I 

l"=lS' 

ELEVA TlON 
1"=15' 1"=15' 



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate 
ludes the time for reviewing instructions, searching existing data sources, gathering and maintaining the 
eded 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). Washin~ton, 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: Unincoroorated MaricoDa County 

Flooding Source: Citrus Vollev Wash 

Project Namelidentifier: Gila Bend ADMP. FCD No. 99-18 

1. IDENTIFIER 

1.  Name of structure (roadway, railroad. etc.): Gila Bend Canal 

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

River Mile 5.332 

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

New bridge/cuivert not modeled in the FIS 

Modified bridgelcuivert previously modeled in the FiS 

New anaiysis of bridgelcuivert previously modeled in the FIS 

4. Hydraulic model used to analyze the structure (e.g., HEC-2 with speciai 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 structure(s). (Attach justification) 

Justification altached Yes NO [ql NIA 

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

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



2. DRAWING CHECKLIST 
1 

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

H Shape (culverts only) 

(XI Material 

Beveling or Rounding 

Wing Wall Angle 

Low Chord Elevations - Upstream and Downstream I 
Top of Road Elevations - Upstream and Downstream I 
Structure Invert Eievations - Upstream and Downstream 

Stream Invert Elevations - Upstream and Downstream 

Skew Angle 

rn Cross-Section Locations 

Distances Between Cross Sections 

Erosion Protection 

I 

3. SEDIMENT TRANSPORT CONSIDERATIONS 
I 

~f tncrc is on). (no corion frorn h sot co recoins rnar scamenr 1rc:nrpcr. (inc 1 2  n j  rco ,r Onc ~ c p c s  r or,) con of f icr  rnc 
100-yeor (oase flooa) wuter-s..rface e evar ons and/or oa~ea  on Ine srreJrr  Q?omorr)i;, ogf \ egsrr~f VC' C O V ~ ~ .  
aeve oomenr cf rne w~rersriecl ana our A cono r ons, TI are so ocrcr11 c~ fcr :reor.s GI-o :ec mcrr -rclrnr~?rr ( nc .n 1.o I 1 sewer dnd deposition) to affect the base flood elevations. then'provide the following information (check the box i f  - 
prov~ded): I 

Estimated sediment load I 
Method used to estimate sediment transport I 
Method used to estimate scour and/or deposition I 
Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport I 

FEMA Form 81-89F BridgelCulvert Form MT-2 Form 7 Page 2 of 2 



RECORD DRA WING 
GILA BEND CANAL STRUCTURE The Record Drawing informotion shown hereon is 

UNNAMED WASH NO. 1 correct t o  the best o f  m y  knowledge and belief. 

(2) 48" C W S  TRANSITION TO (9 8Wx6'H RCBC This Record Drawing is for noted dimensions and 
noted elevations only. The Engineer making this 
Record Drawing statement did not participate in 
the culvert design or construction observation, and 
has investigated this culvert in the field. Information 
shown was obtained from field measurements by 
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a Citrus Valley Wash 

Explanations provided for FEMA forms: 

Form 3, Sect 1: Explain reason for new Hydrology 

Updated Mapping led to changes in the original Hydrology (developed by Burgess & 
Niple (1992)). Revisions to the original study included the reduction of storage and the 
separation of a common flood pool, behind the Gila Bend Canal, into wash specific 
reservoir routes. 

Form 4, Section 2: Models Submitted 

Since this is a new study only the 100-year base profile is required. The HEC-RAS 
model provided for this wash is: CitrusVW.prj 

*.prj is the project file. The plan, flow data and geometric files all have the same file 
name but different extensions. 

Form 4, Section 3: Explain how the starting WSEL was determined. 

The starting water surface for this model was calculated using the slope area method at 
the downstream cross section of Citrus Valley Wash. 

- 



SECTION 3: SURVEY AND MAPPING INFORMATION 

3.1 Field Survev Information 
d 

Field survevs were conducted with this studv to 1) ~rovide ~ h o t o  control for the aerial , L 

mapping, 2) establish elevation reference marks, 3) perform map check profiles, and 4) 
provide supplemental elevations along the canal, roadway and railroad embankments and 
bbtain invert and top of roadway elevations at bridges and culverts. The survey work was 
done using GPS technology. 

Survey for Photo Control Points 
64 photo control points were surveyed to establish control for the aerial mapping. The 
survey work was done in September and October of 1999. Coordinate printouts for the 
control points are included in Appendix C-1. The survey was conducted in NAVD 1988 
vertical datum. Calculations are included in Appendix C-1 to convert the elevations to 
NGVD 1929. 

Survey for Elevation Reference Marks 
Field survey was done to establish elevation reference marks (ERMs) for the floodplain 
mapping. The survey work was done in December 1999 and January 2000. Coordinate 
printouts for the ERMs are included in Appendix C-3. The survey was conducted in 
NAVD 1988 vertical datum. Calculations are included in Appendix C-3 to convert the 
elevations to NGVD 1929. 

Survey for Map Check Profiles and Supplemental Topography 
Field survey work was done to provide supplemental elevations along the canal, roadway 
and railroad embankments and obtain invert and top of roadway elevations at bridges and 
culverts. Field survey was also done to provide map check profiles. The survey work 
was done in December 1999 and January 2000. Coordinate printouts for the points 
surveyed, along with plots of the check profiles, are included in Appendix C-3. The 
survey was conducted in NAVD1988 vertical datum. To convert to NGVD1929,1.93 
feet was subtracted from the NAVD1988 elevations. The 1.93 feet was the average 
difference found between the NAVD1988 and the NGVD1929 elevations on the ERMs. 

Professional Responsible for the Field Work 
Matthew A. Graham, R.L.S. 
SurvNet, Inc. 
150 N. Stapley Dr., Suite 105 
Mesa, AZ 85203 
SurvNet Project No. 994014 



• 3.2 Mapping 

Mapping for Hydrology: 
The hydrology used for this study was previously developed with the "Gila Bend Area 
Floodplain Delineation Study". For a description of the mapping used to develop the 
hydrology, refer to "Gila Bend Area Floodplain Delineation Study, FCD 90-67, 
Technical Data Notebook, by Burgess and Niple Inc, March 1992." 

Mapping for Hydraulics: 
The mapping used to develop base sheets for this study is a combination of existing and 
new mapping (refer to Appendix C-1 for a map of the mapping limits). The following 
paragraphs describe the mapping used to create base sheets for the flood study hydraulics. 

Limits of New and Existing Mapping - Refer to the map in Appendix C-1 for the limits of 
new and existing mapping. 

Source of Existing Mapping - The existing mapping was prepared by Burgess and Niple, 
Inc for the Flood Control District of Maricopa County. For a complete description of the 
existing mapping, refer to "Gila Bend Area Floodplain Delineation Study, FCD 90-67, 
Technical Data Notebook Hydraulics, Book 1 of 2, Burgess and Niple Inc., March 1992." 

Horizontal Datum - Arizona State Plane System, Central Zone, on NAD 1983 datum. a 
Vertical Datum - NGVD 1929. 

Date of Photography 
Existing Mapping: September 13, 1991 and September 20, 1991. 
New Mapping: September 7, 1999 and September 30, 1999. 

Mapping Scale - 1:2400 and 1:4800. Refer to "Map of Aerial Mapping Limits" in 
Appendix C-1 for limits of each mapping scale. 

Contour Interval - 2-foot and 4-foot contour interval. . Refer to "Map of Aerial Mapping 
Limits" in Appendix C-1 for limits of each contour interval. 

Survey Control - The National Geodetic Survey points used for the survey control of the 
new mapping were last adjusted in 1991 for vertical datum and 1992 for horizontal 
datum. 

Flight Path - The flight path for the new aerial photography was taken in an East to West 
and in West to East directions. 

Number of Stereo Models - There were 58 stereo models used to develop the new 
mapping. 



Photo Scale - The photo scale for the new mapping is 1:7200 (for the 2-foot contour 

0 interval mapping) and 1:12000 (for the 4-foot contour interval mapping). 

Mapping Subconsultant 
The new mapping was prepared by: 
Cooper Aerial Surveys Company 
11402 N. Cave Creek Road 
Phoenix, AZ 85020 
Cooper Project No. 6067-080799 

The existing mapping was prepared by: 
Aerial Mapping Company, Inc. 
Project No. 91124 
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SECTION 4: HYDROLOGY 

4.1 Method Description 

The hydrologic model used in this study comes from a report by Burgess & Niple (Gila 
Bend Area F'DS, 1992). The hydrology was revised due to new and more accurate 
mapping performed with this project. The basic hydrologic methods used in the original 
study were emulated when revising the hydrologic model. Table 4.5.1 contains a 
summary of the peak discharges and Table 4.5.2 contains a comparison with the 1992 
study. 

The Gila Bend Canal embankment is subject to overtopping and washout. As such the 
washes subject to the potential washout of the Canal embankment were modeled in HEC- 
1 for two conditions. One condition is with the canal embankment remaining in place 
and the other is without the canal, ignoring the storage and/or diversion effects of the 
canal embankment. For purposes of delineating the floodplains, the largest peak 
discharge from the two conditions was used. The washes impacted by the potential 
washout are Citrus Valley Wash, Sauceda Wash, Quilotosa Wash, West Quilotosa Wash 
and Hacker Wash. 

4.1.1 Revisions to HEC- I 
The 100-year, 24-hour peak discharges used in the floodplain delineation study were 
taken from the 1992 Gila Bend Area Floodplain Delineation Study. The 1992 hydrologic * model had to be modified, however, in order to 1) account for additional split flows 
identified with the HEC-RAS modeling, and 2) to account for changes in the storage 
routing behind the Gila Bend Canal identified with the new detailed mapping. In 
addition, several of the drainage subbasins in the 1992 hydrologic model had to be further 
subdivided in order to calculate peak discharges for study reaches along Hacker Wash, 
Evans Wash, Pioneer Cemetery Wash, and along Scott Avenue Wash. 

Modifications were made to divert operation rating curves on Bender, Sand Tank, and 
Scott Avenue Washes at 1-8. This was necessary because many flow breakouts, both at I- 
S and upstream of 1-8, were discovered during the detailed hydraulic analysis of those 
washes. The rating curve modifications are discussed in detail in Section 5.1 (Hydraulic 
Method Description) since the development of the new rating curves is based on the 
hydraulic analysis. 

4.1.2 Summary of Revisions to 1992 HEC-1 Model 
The following itemizes the revisions made to the 1992 HEC-1 model. Documentation for 
the revisions can be found in the Appendix. 

Subbasin Revisions 
Subdivided subbasin 7A into 7AA, 7AB, and 7AC. This was done to calculate 

peak discharges for the study reach on Scott Avenue Wash. 



Subdivided subbasin 3K into 3KA, 3KB, 3KC, and 3KD. This was done to 
calculate peak discharges for the study reaches on Unnamed Wash No.'s 2,3, 
and 4. 

Modified subbasin 3L to include 3KA. Subbasin 3KA was incorporated into 3L 
because it drains to the concentration point for subbasin 3L (C11 on Quilotosa 
Wash) 

Diversion Revisions 
1. Revised diversion at C82 (operation DC82R and DC82L) on Bender Wash. 

This diversion was revised io divert more flow westerly toward Sand Tank 
Wash. The HEC-RAS model on Bender Wash identified split flows upstream 
of 1-8 that weren't accounted for in the original model. They were added to 
the diversion at 1-8 to quantify the total flow diverted westerly. 

2. Revised diversion at C132 (operation DC132R and DC132L) on Sand Tank 
Wash. This diversion was revised to divert more flow westerly toward Scott 
Avenue Wash. The HEC-RAS model on Sand Tank Wash identified 
substantial split flows upstream of 1-8 that weren't accounted for in the 
original model. They were added to the diversion at 1-8 to quantify the total 
flow diverted westerly. 

3. Added diversion at C14A (operation DC14AR and DC14AL) on Unnamed 
Wash No. 2. This diversion was added to model the split flow on Unnamed 
Wash No. 2 at the culvert crossing on 1-8. This split was identified with the 
HEC-RAS floodplain delineation model. 

4. Added diversion at C11A (operation DCl lAR and DC11AL) on Gila Bend 
Canal. This diversion was added to model the flow that overtops the Gila 
Bend Canal, west of SR85. The overtopping problem was identified with the 
HEC-RAS floodplain delineation model for the lateral flow along the Gila 
Bend Canal. 

5. Added diversion at C34 (operation DC34R and DC34L) on Unnamed Wash 
No. 6 at the Gila Bend Canal. At this point of concentration there isn't any 
structure over or under the Canal. Some of the floodwater travels to the 
Sauceda Wash overchute and the remainder spills over the Canal. This 
diversion was added to model the flow that overtops the Canal. The 
overtopping problem was identified with the HEC-RAS floodplain delineation 
model for Unnamed Wash No. 6. It was determined with the detailed 
hydraulic analysis that approximately 4300 cfs can flow to the Sauceda 
overchute; the remainder will spill over the top of the Canal embankment. 

6. Added diversion at C37 (operation DC37R and DC37L) on Sauceda Wash at 
Interstate 8. At this point of concentration, some of the floodwater travels 
through culverts under the RR and 1-8 and the remainder flows easterly along 
the RR embankment. This diversion was added to model flow that is diverted 
easterly along the railroad. This diversion was identified with the HEC-RAS 
model for Sauceda Wash. 

7. Added diversion at C37A (operation DC37AR and DC37AL) along the RR, 
east of Sauceda Wash. Most of the floodwater, that is diverted easterly at 
C37, overtops the RR and 1-8. This concentration point and diversion was 



added in order to model the flow that overtops. The diversion was identified 
with the HEC-RAS floodplain delineation model for 1-8 Wash West. 

8. Added a diversion at C14. This diversion represents split of flow in the 
diversion channel located on Hacker Wash just north of Pima Road. The 
channel is unsuitable for conveyance of the 100-year discharge and the 
majority of runoff would be diverted overland following the original wash 
alignment. The flow is added back into Quilotosa Wash at Watermelon Road. 

Storage Routes 
1. Renamed storage route C151 to SR151. C151 is used to combine 

hydrographs from 3KC, 3KD, and the diverted flow from C150. The storage 
route (an old borrow pit) only affects the diversion from C150. Therefore, the 
diversion hydrograph (DC150L) was routed through the borrow pit and the 
outflow was added to the other hydrographs at C151. 

2. Deleted PND2. This was the storage routing routine for the single reservoir 
behind the Gila Bend Canal between Citrus Valley Road and SR85. It was 
determined with the detailed contour mapping, and hydraulic calculations, that 
there isn't sufficient lateral conveyance along the Canal embankment for it to 
behave as one single reservoir. In addition, the total storage volume is 
considerably smaller, about one-half, of what was in the original model. 
Therefore, this one large storage route was eliminated and replaced with 
smaller storage routes at each major wash crossing of the Canal, as described 
below. 

3. Added storage route at C11. This storage route was added to account for the 
storage behind the Gila Bend Canal at Quilotosa Wash. 

4. Added storage route at C34. This storage route was added to account for the 
storage behind the Gila Bend Canal at West Quilotosa Wash. 

5. Added storage route at C36. This storage route was added to account for the 
storage behind the Gila Bend Canal at Sauceda Wash. 

6. Added storage route at C53. This storage route was added to account for the 
storage behind the Gila Bend Canal at Citrus Valley Wash. 

Channel Routes 
1. Added 7AC-150 
2. Added R151-12 
3. Divided R12-14 into R12-14A and R14A-14 
4. Added R12-11A 
5. Added R11A-11B 
6. Added R14A-11B 
7. Added R11B-14 
8. AddedRllA-11 
9. Added R37A-17 
10. Added R34-17 
11. Added R37A-13A 
12. Divided R13-16 into R13-13A and R13A-16 



4.1.3 Summary of Revisions to 1992 HEC-1 Model (without Gila Bend Canal) 
In order to determine peak discharges for the condition without the Gila Bend Canal, the 
following revisions were made to the 1992 HEC-1 model. These are actually revisions to 
the revised model, as described above in Section 4.1.2. Documentation for the revisions 
can be found in the Appendix. 

Diversion Revisions 
1. Removed diversion at C12 (operation DC12R and DC12L) on Hacker Wash. This 

diversion was removed to eliminate the split flow westerly, over SR85, along the Gila 
Bend Canal. The HEC-RAS model for Unnamed Wash No. 2 indicates that no flow 
will spill, over SR85, if the Canal embankment weren't there. 

2. Removed diversion at C11A (operation DC11AR and DC11AL) on Gila Bend Canal 
Wash. This diversion was removed to eliminate the split flow over the Gila Bend 
Canal. Since the diversion at C12 was removed, eliminating the flow over SR85, 
there isn't a significant flow along the Canal and, therefore, there isn't any need for 
this diversion. 

3. Removed diversion at C34 (DC34R and DC34L) at West Quilotosa Wash and the 
Gila Bend Canal. Without the Canal in place, the flow on West Quilotosa Wash 
would simply continue northerly without being diverted to Sauceda Wash. 

Storage Routes 
1. Remove storage route at C12. This storage would not exist without the Canal - 

Embankment. a 2. Revise storage route at C l l .  The storage volume provided by the borrow pit, 
upstream of the canal, remains in the storage route. The storage created by 
imvoundment behind the canal embankment, however, was removed. 

3. ~ e m o v e  storage route at C34. This storage would not exist without the Canal 
Embankment. 

4. Remove storage route at C36. This storage would not exist without the Canal 
Embankment. 

5. Remove storage route at C53. This storage would not exist without the Canal 
Embankment. 

4.1.4 Diversions at Bender Wash, Sand Tank Wash and Scott Avenue Wash 
These washes are characterized by highly braided, commingling flow patterns. 
Floodwaters from Bender Wash tend to spill westerly to Sand Tank Wash and likewise 
from Sand Tank Wash to Scott Avenue Wash. At Interstate 8, the freeway embankment 
adds further complexity by diverting large quantities of flow to the west. Although the 
1992 hydrologic model accounted for the flow diversions at 1-8, it did not include 
upstream flow splits that have been identified with the more detailed floodplain mapping 
done with this project. The amount of flow spilling to the west, upstream of 1-8, is 
considerable. Therefore, the 1992 model was revised to incorporate additional flow splits 
upstream of 1-8. The hydrologic modeling changes have resulted in considerably more 
flow being directed towards the west. The peak discharge more than doubled on 
Unnamed Wash No. 2 (Hacker Wash). at the Gila Bend Canal, from 4100 cfs to 9000 cfs. 



The divert operations on Bender and Sand Tank Washes were modified, using results 
from the detailed hydraulic analysis. Refer to the Hydraulics section of this report for a 
more complete discussion of the approach used to determine the split flows. 

4.1.5 Storage behind the Gila Bend Canal 
The 1992 hydrologic model was based on the assumption that the Gila Bend Canal, 
between SR85 and Citrus Valley Road, created a single pond with outlets at Citrus Valley 
Wash, Sauceda Wash and Quilotosa Wash. It was discovered, however, with the detailed 
mapping developed for this study that there are ridgelines between the major washes that 
carry through to the Canal embankment; severely restricting lateral movement of 
floodwaters along the Canal. In some cases, these ridgelines are only a foot, or so, below 
the top of the canal embankment. Therefore, most of the floodwater reaching the Canal 
in the major washes will flow over the Canal; rather then flow laterally along the Canal. 
In addition, the actual storage volume of the large, single basin is only about half of what 
was assumed in the original 1992 model. The 1992 model was developed using USGS 
quadrangle maps. The new mapping is much more detailed, with a 4-foot contour 
interval. The total volume at elevation 740 (near the top of the canal embankment) is 610 
acre-feet based on the new mapping; compared to 1210 acre-feet in the 1992 model. 
Therefore, the storage volume behind the Canal has significantly less impact on the peak 
discharges than what was modeled previously. Accordingly, the 1992 model was revised; 
changing the single large storage basin into individual storage basins at each major wash 
inflow point. Also, since the Canal is overtopped, an analysis was done for the case - - 
withou; the canal embankment. 

4.2 Parameter Estimation 

With the exception of revising several drainage area boundaries the parameter 
estimations were unchanged from the 1992 report by Burgess & Niple. 

4.2.1 Drainage Area Boundaries 
As stated in section 4.1.2 Basin 7A (Scott Avenue Wash) and Basin 3K (Hacker Wash, 
Evans Wash and Pioneer Cemetery Wash), from the 1992 study, were subdivided into 
smaller basins to define flows for the detailed study reaches. Refer to revised Drainage 
Subbasin map attached to this report. 

New unit hydrograph parameters such as area, slope, L, and Lca were calculated for each 
new subbasin. The original subbasin Green and Ampt soil loss parameters were applied 
to each of the subdivided subbasins. Two new channel routing reaches were created as a 
result of subdividing the model; channel infiltration losses were calculated based on the 
Green and Ampt XKSAT parameter as in the 1992 study. Revised HEC-1 subbasin and 
routing calculations are found in Appendix D. 

4.2.2 Watershed Work Maps 
The revisions made to the hydrology are shown on copies of the original work study 
mavs and can be found at the back of Book 2 of 3 



4.2.3 Gage Data 
No gage data was included in the revision to the 1992 study. 

4.2.4 Statistical Parameters 
The rainfall data was not revised from the 1992 study. 

4.2.5 Precipitation 
Precipitation data was not revised from the 1992 study. 

4.2.6 Physical Parameters 
Physical parameters such as rainfall losses, time of concentration or lag were emulated 
from the 1992 study. 

4.3 Problems Encountered During the Study 

4.3.1 Special Problems and Solutions 
No special problems were encountered in subdividing basins 7A and 3K. However, 
development of new divert rating curves for Bender, Sand Tank, Scott Avenue, Sauceda 
and Hacker Washes is complex and actually involves hydraulic modeling rather than 
revision of the subbasin hydrologic parameters. Therefore the procedure used is 
described in detail in Section 5.1, Hydraulic Method Description. 

Additionally HEC-2 side weir models were developed for the Gila Bend Canal Wash and 
1-8 Wash West to determine overtopping of lateral flow along the Canal and the 
Highway. Then a divert rating curve was developed for the hydrologic model. 

4.3.2 WARNING AND ERROR MESSAGES (HYDROLOGY) 
There were no new warning messages in the HEC-1 output resulting from the 
modifications to the HEC-1 model in this study. The 1992 Floodplain Delineation Study 
explains the warning messages from the original model. 

4.4 Calibration 

There is no stream gauge data available within the study limits to calibrate the study wash 
HEC-RAS models. 

4.5 Final Results 

The results of the revisions to the 1992 HEC-1 model are presented, as colored changes 
to the black and white workmaps found the map pockets of Book 2 of 3. One map 
presents the existing conditions with the Canal embankment and the other presents the 
conditions without the Canal embankment. Printouts of both HEC-1 models can be 
found in Appendix D. 

As can be seen from the maps, the primary effect of the revisions was a major shift of * flow into Quilotosa Wash from both Sand Tank Wash and Sauceda Wash. The peak 
discharge on Quilotosa Wash increased from 5500 cfs to 20,500 cfs. Without the Canal 



embankment, it increased to 22,300 cfs. There is a corresponding decrease in peak 
discharge on Sand Tank Wash from 18,100 cfs down to 12,400 cfs and on Sauceda Wash 
from 12,400 cfs down to 4700 cfs. 

4.5.1 Hydrologic Analysis Results 

Table 4.5.1 summarizes peak discharges at key locations affected by the modifications to 
the HEC-1 model. Table 4.5.2 compares the difference between the discharges used in 
the 1992 study with those in this study. 

Table 4.5.1 Summary of Peak Discharges (Revised 1992 HEC-1 Model) 

HEC-I 
Operation 

Drainage 
Area 

ism] 

85.07 

330.4 

332.17 

337.88 

339.24 

339.24 

339.24 

87.36 

350.76 

131.17 

Identifier 

Divert- 82 

Divert-132 

Divert-150 

CP-151 

Divert-12 

Divert-14A 

CP-14 

CP-11 

CP-17 

CP-34 

Location 

Bender Wash upstream side of 1-8 
Divert along Highway to Sand 
Tank Wash 
Remainder d/s in Bender Wash 

Sand Tank Wash upstream side of 1-8 
Divert along Highway to Scott 
Avenue Wash 
Remainder dls in Sand Tank Wash 

Scott Avenue Wash upstream side of 1-8 
Divert along Highway to 1-8 Wash East 
Remainder dls in Scott Ave. Wash 

Hacker Wash upstream side of GBC 
(with borrow pit) 

Hacker Wash uls side of Gila Bend Canal 
Divert Left along Canal 
Remainder dls in Hacker Wash 

Hacker Wash upstream side of 1-8 
Divert Left along Highway 
Remainder d/s in Hacker Wash 

Hacker Wash downstream of Pima Road 

Quilotosa Wash uls of Gila Bend Canal 

Quilotosa Wash upstream of 1-8 

West Quilotosa Wash, upstream of Canal 
Canal diversion to Sauceda Wash 

Discharge with 
Gila Bend Canal 

[cfsl 

5,500 
3,390 

2,150 

24,300 
13,200 

11,100 

13,200 
9,300 
3,900 

9,000 

8,900 
3,400 
5,500 

5,400 
2,500 
2,900 

7,100 

9,200 

12,000 

10,300 
4,300 

Discharge wlo 
Gila Bend Canal 

[cfsl 

nla 

nla 

nla 

9,000 

9,000 
0 

9,000 

8,800 
5,600 
3,200 

8,700 

7,800 

15,200 

10,700 
0 

Study 
Discharg 

e 
[cfsl 

5,500 
3,390 

2,150 

24,300 
13,200 

11,100 

13,200 
9,300 
3,900 

9,000 

9,000 
3,400 
9,000 

8,800 
5,600 
3,200 

8,700 

9,200 

15,200 

10,700 
4,300 



/ Flow over Canal to 1-8 

CP-36 Sauceda Wash uls of Gila Bend Canal 

CP-37 

CP-56 Citrus Valley Wash at 1-8 

Sauceda Wash upstream of 1-8 
diversion to West Quilotosa Wash 
remainder dls in Sauceda Wash 

CP-53 

CP- 16 Quilotosa Wash at Watermelon Road 

Citrus Valley Wash upstream of Canal 
Citrus Valley Wash downstream of Canal 

CP-38 Sauceda Wash at Watermelon Road 

Table 4.5.2 Comparison of Peak Discharges (with 1992 Study) 

CP-59 Citrus Valley Wash at Watermelon Road 

HEC-1 
Operation 

Drainage 
Area 
Ism] 

[85.07] 85.07 

[330.4] 330.4 

[330.4] 332.1 7 

[330.4] 337.88 

[330.4] 339.24 

339.24 

[86.5] 87.36 

[239.68] 350.76 

identifier 

Divert- 82 

Divert-132 

Divert-150 

CP-151 

Divert-12 

CP-14 

CP-I 1 

CP-17 

Location 

Bender Wash upstream side of 1-8 
Divert along Highway to Sand Tank Wash 
Remainder in Bender Wash 

Sand Tank Wash upstream side of 1-8 
Divert along Highway to Scott Avenue Wash 
Remainder dls in Sand Tank Wash 

Scott Avenue Wash upstream side of 1-8 
Divert along Highway to 1-8 Wash East 
Remainder d/s in Scott Ave. Wash 

Hacker Wash upstream of GBC 

Hacker Wash uls side of Gila Bend Canal 
Divert Left along Highway 
Remainder dls in Hacker Wash 

Hacker Wash downstream of Pima Road 

Quilotosa Wash u/s of Gila Bend Canal 
discharge after storage 

Quilotosa Wash upstream of 1-8 

1992 Study 
Discharge 

[cfsl 

5,500 
500 

5,000 

23,700 
8,100 
14,900 

8,100 
4,600 
3,500 

4,600 

4,100 
1,200 
2,800 

2,800 

7,900 
3,800 

3,700 

2001 Study 
Discharge 

[cfsl 

5,500 
3,390 
2,150 

24,300 
13,200 
11,100 

13,200 
9,300 
3,900 

9,000 

9,000 
3,400 
9,000 

8,700 

9,200 

15,200 



I CP-34 West Quilotosa Wash, uls of Gila Bend Canal 1 [131.17] 131.171 11,000 1 10,700 I 

CP-37 Sauceda Wash upstream of 1-8 

I CP-36 

CP-53 Citrus Valley Wash upstream of Canal 1 [239.68] 7.84 1 3.200 1 3,200 
discharge after storage 2,400 3,200 

Sauceda Wash at the Gila Bend Canal 
discharge after storage 

CP-56 

CP- 16 

note drainage areas within [ I  are from 1992 Study 

Citrus Valley Wash at 1-8 

Quilotosa Wash at Watermelon Road 

CP-38 

CP-59 

4.5.2 Verification of Results 

The majority of the revisions are based upon physical changes due to more accurate 
topography. The methodology used for the modified subbasins matched that used in the 

0 
original 1992 Floodplain Delineation Study. The differences, between the models, are 
the changes in diverts and storage routes along 1-8 and the Gila Bend Canal. Therefore 
no further verification steps were taken as part of the hydrologic analysis in this study. 

Sauceda Wash at Watermelon Road 

Citrus Valley Wash at Watermelon Road 

[243.57] 242.09 

[242.54] 10.7 

12,400 

2,300 

4,700 

2,700 



a SECTION 5: HYDRAULICS 

A previous study prepared by Burgess and Niple (1992) delineated the floodplain and 
floodwav for ~ c o t t  Avenue Wash. Sand Tank Wash and Bender Wash from the Gila 
River toihe Interstate Highway (1-8). This continues the floodplain delineation for these 
washes upstream of 1-8 to an imaginary line extending east-west from the northern 
boundary of the Barry M. Goldwater Gunnery Range. 

Floodplain and floodway delineations have also been done for Citrus Valley Wash, 
Sauceda Wash, West Quilotosa Wash, Quilotosa Wash and three unnamed washes 
between Gila Bend and the west study limit at Citrus Valley Road. The north-south limit 
of detailed study is between 1-8 and the Gunnery Range. The east-west limit of detailed 
study is between the 1-8 traffic interchange at Exit 119 (Business Route 8) and Citrus 
Valley Road. Between Gila Boulevard and Citrus Valley Road, and north of 1-8, 
approximate floodplain delineation was performed for the washes from the Gila River to 
1-8. 

5.1 Method Description 

The U.S. Army Corps of Engineer's computer programs, HEC-RAS version 2.2 and 
HEC-2, were used for the detailed hydraulic analysis of the washes in the study area. 
HEC-RAS was the primary modeling program while HEC-2 was used to model split flow 
conditions at side weir locations. a The computer program Micro Station SE, was used to map the cross-sections and 
generate GR data which was imported into HEC-RAS. Then the floodplain was mapped 
onto the dgital base maps. All computer-drawn lines were reviewed for accuracy and 
reasonableness. 

The floodvlains and floodwavs were prepared using the guidelines in the January 1995 
edition O ~ M A  Document 37, Flood Insurance study Guidelines and specification for 
Study Contractors [FEMA, 19951 and FIA Document 12, Appeals, Revision, and . 

Amendments to G o d  ~ n s u r a n c e ~ a ~ s  [FEMA, 19901. Floodways were initially 
determined using the equal conveyance encroachment method with the final analysis 
utilizing Encroachment Method 1 (specified encroachment stations). 

5.1.1 Bender Wash and its north Tributary 
The HEC-RAS model for Bender Wash was started using the rating curves from the 1992 
Floodplain Delineation Study. Those rating curves are provided in the Appendix. Cross 
sections 1.904. 1.930, and 2.024 were placed at the inlet of the three westernmost 1-8 
culvert crossings. During modeling it was found that relatively little flow passes through 
the easternmost two Bender Wash culverts. A flow distribution analysis was performed 
to estimate the quantity of flow in cross sections 2.326 and 2.275 that would flow 
towards the culverts. The flows were estimated at 188 cfs and 33 cfs. These flows were 
not subtracted from the main channel flow because it was not certain from the m topographic mapping if any flow at all would enter these culverts. A Zone A region is 



a shown on the floodplain delineation where the flow may break out and flood the inlet 
areas of the easternmost culverts, adjacent to the levees. 

Downstream of cross section 2.326, flow breakouts to the west occur, and are shown on 
the work maps. The region in between the Bender Wash and Sand Tank Wash 
floodplains is shown as a Zone A region. 

5.1.2 Sand Tank Wash 
The Sand Tank Wash HEC-RAS model was started using a known water surface 
elevation, based on the total calculated flow reaching cross section 4.911. Using the 
1992 rating curves, the water surface elevation corresponding to the total flow at the 
upstream face of the culverts was entered into the model. This is the total flow, aftel 
subtracting the weir flow that spills to Scott Avenue Wash. 

Numerous flow breakouts occur between Sand Tank Wash and Scott Avenue Wash. 
There is a space between the plotted floodplains of the two washes that doesn't have a 
computed water surface elevation, hut certainly is inundated by significant flows. 
Therefore these areas were plotted as Zone A regions. 

Zone A regions are also plotted between Sand Tank Wash and Scott Avenue Wash along 
1-8, just as they are between Bender and Sand Tank Washes. The depth of flow in these 
areas was estimated using the breakout flow along 1-8 shown on the work maps. - - 
Calculations are provided in the Appendix. 

5.1.3 Scott Avenue Wash 
The Scott Avenue Wash HEC-RAS model was started using the 1992 rating curves, just 
as was the case with Bender Wash and Sand Tank Wash. With the Scott Avenue Wash 
model, however, no iterative process was necessary, since the flows were determined 
upstream. The total flow arriving at the upstream face of the Scott Avenue Wash culvert 
at 1-8 was used along with the 1992 rating curve to determine the starting water surface 
elevation for the model. 

At each cross section in the Scott Avenue Wash model, inflow from the calculated Sand 
Tank Wash upstream breakout flows was added to the previous upstream cross section's 
flow. Since the sizes of the Scott Avenue Wash and Sand Tank Wash watersheds are so 
vastly different (1.77 versus 330 square miles, respectively), the Scott Avenue Wash 
flows are gone by the time the Sand Tank Wash peak flow arrives. Furthermore, the 
relative magnitudes of the respective flows are very different; 380 cfs versus 24,300 cfs. 
Therefore the Sand Tank Wash overflows govern the flow in Scott Avenue Wash. 

5.1.4 1-8 Wash East 
1-8 Wash East was analyzed in detail from its confluence with Unnamed Wash No.3 up to 
Martin Avenue (cross section 0.695). Upstream of that point, an approximate Zone A 
analysis was performed. The majority of the wash upstream of Martin Avenue is 
drowned out by the backwater from the 1-8 culverts at Bender, Sand Tank, and Scott 

e Avenue washes. 



@ The main feature of the 1-8 Wash East is the borrow pit west of Martin Avenue. This pit 
has an existing storage volume of approximately 300 acre-feet. For flows breaking out 
towards the west over Martin Avenue, it acts as an online retention basin attenuating the 
peak flow by 300 cfs; from 9,300 cfs inflow to about 9000 cfs outflow. 

The basin was modeled using HEC-RAS with a starting water surface elevation 
corresponding to the computed water surface elevation at cross section 0.694 of Evans 
Wash, which is at the upstream face of the culvert at the railroad tracks. The flow in 
Evans Wash downstream of the railroad tracks is 8988 cfs and is governed by the flow 
from 1-8 Wash East. 

The water surface elevation in the pit is governed by backwater behind the railroad, 
which extends from the Evans Wash culvert crossing at the railroad northward to 1-8. In 
the Evans Wash model, at cross section 0.694, it was found that 1740 cfs of flow breaks 
out into a separate flow path north of Evans Wash (see the Evans Wash discussion for 
details). 

5.1.5 Unnamed Wash No. 4 (Pioneer Cemetery Wash) 
Unnamed Wash No. 4 was started at its confluence with Unnamed Wash No. 3 (cross 
section 0.694). Coincident peak flows were assumed, setting the starting water surface 
elevation equal to the water surface elevation calculated with the HEC-RAS model for 
Unnamed Wash No. 3. Coincident peak flows were assumed because it is likely that the 
flood producing storm would cover both the watersheds. There are several cross sections 
that required setting limits of effective flow area to prevent flow in adjacent washes that 
are separated by ridgelines. Refer to the plotted cross sections in the Appendix. 

5.1.6 Unnamed Wash No. 3 (Evans Wash) 
Unnamed Wash No. 3 starts at its confluence with Unnamed No. 2, just upstream of the 
Gila Bend Canal. Coincident peak flows were assumed, setting the starting water surface 
elevation equal to the water surface elevation calculated with the HEC-RAS model for 
Unnamed Wash No. 2. Coincident peak flows were assumed because it is likely that the 
flood producing storm would cover both the watersheds. The model includes a bridge 
routine for crossing the railroad tracks at cross section number 0.686. As is the case with 
Unnamed No. 4, there are several cross sections that required setting limits of effective 
flow area to prevent flow in adjacent washes that are separated by ridgelines. Refer to 
the plotted cross sections in the Appendix. 

The most significant issue related to Evans Wash is the 1740 cfs breakout flow described 
under 1-8 Wash East (Section 5.1.4). This breakout occurs at the railroad tracks just on 
the downstream side of the 300 ac-ft borrow pit (cross section no. 0.1 18). The breakout 
flow passes over the railroad tracks and flows along 1-8 for about 2000 feet, until it 
recombines with Evans Wash at the Gila Bend Canal. Some of the flow will pass under 
1-8 in the existing cross drainage culverts. However, the capacity of the culverts are 
relatively small compared to the 1740 cfs breakout and, therefore, the flow through 1-8 



e was ignored. Hence, the entire 1740 cfs was recombined with the remainder flow in 
Evans Wash at the Gila Bend Canal (cross section 0.154). 

The breakout flow area was analyzed using normal depth calculations and delineated with 
a zone A. The Evans Wash flow was reduced by 1740 cfs for the floodplain delineation 
between the railroad (cross section 0.664) and the Gila Bend Canal (cross section 0.228). 
The floodway, however, was calculated using the entire flow, which will allow future 
development to convey the 100-year flow through Evans Wash. The width of this future 
conditions floodway is easily contained within the present conditions (reduced by 1740 
cfs) floodplain. 

5.1.7 Unnamed Wash No. 2 and its western Diversion 
(Hacker Wash & Hacker Wash Diversion) 

The hydraulic modeling for Unnamed Wash No. 2 is quite complicated; involving a 
number of flow diversions. The work required an iterative approach of hydrologic and 
hydraulic modeling to reach a final floodplain delineation. 

Two scenarios are possible under existing conditions. The first is with the Gila Bend 
Canal in place and results in a larger floodplain limit upstream of the canal as a result of 
the backwater caused by the elevated canal embankment. The canal also causes a 
diversion of flow over SR-85 to the west along the Gila Bend Canal. 

The second scenario is that the canal is washed out by the flood water. This is a real 
possibility because the canal wan not built to FEMA standards. This condition results in 
a larger peak discharge and correspondingly larger floodplain downstream of the Gila 
Bend Canal. 

The HEC-RAS model was started at normal depth, downstream of 1-8, at cross section 
1.210. This cross section is located along the 1-8 frontage road, downstream of 1-8, 
where all of the flow recombines on Unnamed Wash No. 2. This is the starting cross 
section for two HEC-RAS models, one for Unnamed Wash No. 2 (Hacker Wash) and the 
other for Unnamed Wash No.2 West (Hacker Wash Diversion). These two models 
represent an "island flow" computation around the 1-8 embankment. They were 
developed to delineate the extents of flooding around 1-8 as well as to determine the split 
flow that occurs at the 1-8 culvert (cross section 1.528). This "island flow" computation 
resulted in a split flow of 5600 cfs (without canal) being diverted westerly along the 1-8 
embankment; with the remaining 3200 cfs going through the 1-8 culvert. 

At cross section 1.635, Unnamed Wash No. 2 (Hacker Wash) crosses SR-85 with flow 
both through the culverts and over the roadway. Upstream of the roadway, flow is 
contained in a well defined floodplain. In some cases, the cross sections extend beyond 
the computed floodplain limit into adjacent swales. Ineffective flow areas were used in 
the HEC-RAS model to exclude those areas from the computed flow area. 



a Split flow occurs a second time just upstream of the Gila Bend Canal. With the canal in 
place, approximately 3400 cfs splits to the west, over SR-85, and flows along the Gila 
Bend Canal. The remaining 5500 cfs passes through the culverts and over the canal. 

5.1.8 Gila Bend Canal Wash 
This study reach, along the south side of the Gila Bend Canal, conveys the diverted flow 
from Unnamed Wash No. 2 that spills over SR85 under the "with canal in place" 
conditions. During the development of the hydraulic model, it was determined that as 
flow traveled to the west along the canal, some runoff would overtop the canal. In order 
to analyze the overtopping, both HEC-2 and HEC-RAS were utilized. The HEC-2 side 
weir analysis was used to determine the breakout flow per cross section. The remaining, 
reduced flows, were input into the HEC-RAS model to establish the floodplain boundary. 

The HEC-RAS model was started at its confluence with Quilotosa Wash using normal 
depth. Normal depth was used because the peak is generated from floodwaters diverted 
from the Sand Tank Wash watershed. The chance for coincident peak flows with 
Quilotosa wash is unlikely. 

5.1.9 Quilotosa Wash 
The peak discharge utilized for modeling Quilotosa Wash was the larger of the two 
conditions (with and without canal). Quilotosa Wash combines with West Quilotosa 
Wash, just upstream of 1-8. The combined peak discharge is 15,200 cfs, which is based 
on the condition without the Canal embankment. This is the larger peak because, without 
the canal, no flow from West Quilotosa Wash is diverted to Sauceda Wash. Instead it all 
combines with Quliotosa Wash. From the railroad upstream to the Gila Bend Canal, 
however, the larger flow (9173 cfs) comes from the condition with the canal. That's 
because the canal diverts considerable flow from Unnamed Wash No. 2 (Hacker Wash) 
to Quilotosa Wash. Upstream of the Gila Bend Canal the peak discharge is 7849 cfs, 
which is unaffected by the canal. Just upstream of the Gila Bend Canal a split occurs in 
Quilotosa Wash. The main channel conveys approximately 4450 cfs and the east branch 
of the split conveys approximately 3400 cfs. The split flows were determined using the 
flow optimization procedure in the HEC-RAS model. 

The HEC-RAS model was started at normal depth downstream of 1-8. At the Southern 
Pacific Railroad and 1-8, where the flow from Quilotosa Wash is combined with West 
Quilotosa Wash, a multiple structure approach was used to model the two bridges. 
Floodwaters are contained in a wide dip section over both the railroad and 1-8. The HEC- 
RAS model uses a broad crested weir to analyze the overtopping. 

Between the railroad and the Gila Bend Canal, the flow is contained in a wide floodplain. 
At the canal, the flow passes through an overchute. The HEC-RAS model indicates that 
the overchute is exceeded and floodwaters overtoo the canal in a broad crested weir flow. -- 

The lengths of the weir was determined by inspecting the existing topography and 
selecting local ridgelines to contain the runoff. This resulted in a weir length of about 
3000 feet and a depth of one to two feet, over the Canal. a 



Upstream of the canal a split takes place just downstream of river mile 5.480. The 
eastern branch rejoins the main branch of Quilotosa Wash in the floodpool on the 
upstream side of the Gila Bend Canal just upstream of river mile 4.414. There are several 
cross sections upstream of the Gila Bend Canal that required setting limits of effective 
flow area to prevent flow in adjacent washes that are separated by ridgelines. The 
effective flow option was also used on borrow pits to make the bottom of the pits non- 
effective. Refer to the plotted cross sections in Appendix E. 

5.1.10 West Quilotosa Wash 
The HEC-RAS model was started at normal depth downstream of 1-8. At the Southern 
Pacific Railroad and 1-8, a multiple structure approach was used to model the combined 
flow from Quilotosa Wash and West Quilotosa Wash. Floodwaters are contained in a 
wide dip section over both the railroad and 1-8. The HEC-RAS model uses a broad 
crested weir to analyze the overtopping. 

The peak discharges utilized for modeling West Quilotosa Wash were taken from the 
HEC-1 models for both of the conditions, with and without the Gila Bend Canal. 
Downstream of the canal, flows were taken from the model without the Canal. In this 
case, no flow from West Quilotosa Wash is diverted to Sauceda Wash. Instead, it all 
flows through the canal alignment and combines with Quliotosa Wash. The combined 
peak discharge of Quilotosa and West Quilotosa Wash, just upstream of 1-8, is 15,200 
cfs. 

a Upstream of the canal, including the flow over the canal, peak discharges were taken 
from the HEC-1 model with the canal in place. There isn't an existing drainage structure 
where West Quilotosa Wash intersects the Gila Bend Canal. Instead, the flow is diverted 
westerly to the Sauceda Wash overchute. During the 100-year flood, however, flow 
exceeds the capacity of the diversion channel along the canal; causing overtopping of the 
Canal. Therefore, as explained above, the peak discharge, downstream of the canal, is 
based on the assumption that the canal embankment will wash out and no flow is diverted 
to Sauceda Wash. On the other hand, the floodplain boundary upstream of the canal is 
based on the assumption that the canal will remain in place. The "with canal" peak 
discharges govern upstream of the Canal because the Canal embankment creates a 
significant backwater effect that results in a higher water surface elevation. With the 
canal in place, 4300 cfs is diverted to Sauceda Wash and 6018 cfs overtops the canal. 

The HEC-RAS model assumes a long weir section for the canal overtopping. The 
overtopping was assumed to be about 2600 feet, between the ridgelines that separate 
West Quilotosa Wash from Sauceda Wash on the west and Quilotosa Wash on the east. 
Ineffective flow boundaries were used to limit the overtopping width. 

Upstream of the Gila Bend Canal, there is considerable conveyance in the right overbank 
that was considered to be ineffective. The floodplain boundary, however, included the 
ineffective overbank area. From inspection of the topography and cross sections, it 
appeared that some floodwater can spill into the overbank conveyance area. However, 
it's separated from the main channel with a continuous ridgeline that prevents it from 



a sharing a common water surface elevation. Therefore, ineffective flow limits were set for 
computing the base flood elevation, and it was extended out to edge of the overbank 
conveyance area. Refer to the plotted cross sections in Appendix E. 

5.1.11 Sauceda Wash 
The Sauceda Wash HEC-RAS model was started at normal depth downstream of 1-8. 
The 100-year peak discharges used for the floodplain delineation are based on conditions 
with the canal. This condition yields the highest peak discharge because the canal causes 
a 4300 cfs diversion into Sauceda Wash at the Gila Bend Canal. 

Upstream of 1-8, at the railroad, substantial flow is diverted out of Sauceda Wash, along 
the railroad embankment, toward Quilotosa Wash. This diversion reduces the peak flow 
on Sauceda Wash; from 8700 cfs down to 4800 cfs (refer to Section 3.3.12 for a more 
complete discussion). 

At the Gila Bend Canal, flow is conveyed through the canal in an overchute structure. 
The 100-year peak discharge at this point is increased significantly by a diversion, along 
the canal, from West Quilotosa Wash (refer to Section 3.3.10). The increase in peak 
discharge causes the capacity of the overchute to be exceeded, which results in flow 
overtopping the Canal. Some flow could move laterally along the canal; toward Citrus 
Valley Wash. All of the flow, however, was assumed to overtop the canal, ignoring 
possible lateral flow to the west. It was assumed that the storage area to the west, along 
the canal, would be filled with other inflows which would preclude the lateral migration * of floodwaters. 

Upstream of the canal, flow is contained in a well defined floodplain. In some cases, the 
cross sections extend beyond the computed floodplain limit into adjacent swales. 
Ineffective flow areas were used in the HEC-RAS model to exclude those areas from the 
computed flow area. 

5.1.12 1-8 Wash West 
This wash, which is actually the conveyance along the south side of the railroad adjacent 
to 1-8, was analyzed using both HEC-2 and HEC-RAS. The analysis was done to: 1) 
determine the amount of flow that splits out of Sauceda Wash at 1-8 and flows toward 
Quilotosa Wash, 2) from the flow that splits towards Quilotosa Wash, determine the 
amount that spills over the railroad and 1-8, and 3) delineate the floodplain and associated 
floodway for this diversion that's caused by the railroad and highway embankments. 

The HEC-RASIHEC-2 models, for 1-8 Wash West, were started with the water surface 
elevation for Quilotosa Wash just upstream of the railroad. 

In order to determine the split flow at Sauceda Wash and the railroad, a series of 
increasing flows were run through the HEC-2 model for 1-8 Wash West with a 
complimentary series of flows run through the HEC-RAS model for Sauceda Wash. The 
resulting water surface elevations were compared at the point of the flow split; Sauceda 

0 Wash at the Railroad. Through trial and error, complimentary peak discharges that 



resulted in about the same water surface elevation, at the point of the split flow, were 
determined. The result was a flow split of 4800 cfs through the railroad bridge and 3900 
cfs diverted toward Quilotosa Wash. 

During development of the HEC-2 model, it was determined that the railroad 
embankment and 1-8 would be overtopped by the diverted flow. In order to analyze the 
overtopping, both HEC-2 and HEC-RAS were utilized. The HEC-2 side weir analysis 
was used to determine the breakout flow per cross section. The remaining, reduced 
flows, were input into the HEC-RAS model to establish the floodplain boundary. Most 
of the flow spills over the railroad and 1-8. 

5.1.13 Citrus Valley Wash 
The HEC-RAS model was started at normal depth downstream of 1-8. The peak 
discharges, utilized for modeling Citrus Valley Wash, were taken from the HEC-I 
models for both of the conditions, with and without the Gila Bend Canal. Downstream of 
the canal, flows were taken from the model without the Canal. This condition results in 
larger peak discharge because the effect of the floodwater storage behind the canal 
embankment is eliminated. Upstream of the canal, including the flow over the canal, 
oeak discharges were taken from the HEC-1 model with the canal in place. With the 
canal in place, the peak discharge through the canal is less, 2200 cfs ;ompared with 3200 
cfs, but the floodplain is wider because the canal embankment causes a significant 
backwater effect. 

Downstream of the canal, runoff follows a manmade channel to the railroad. The railroad 
structure has capacity to convey the discharge but the highway, located just downstream, 
does not. The highway, however, has a dip section that easily contains the 100-year 
flood. HEC-RAS uses a broad crested weir analysis to determine the limits of 
overtopping. 

At the Gila Bend Canal, two culverts allow runoff to pass underneath the Canal. The 
culverts, however, are inadequate to handle the 100-year flood. Therefore, floodwater 
overtops the canal. In addition, there are potential breakouts of flow, moving laterally to 
both the east and west, upstream of the canal. All of the flow, however, was assumed to 
flow over the canal, ignoring possible lateral flow to the east and west. It was assumed 
that the storage areas to the east and west, along the canal, would be filled with other 
inflows. The culvert modeling routine was used in HEC-RAS to determine the 
overtopping of the canal at Citrus Valley Wash. Ineffective flow boundaries were used to 
limit the weir length to about 2700 feet at the canal. The bridgelculvert routines in HEC- 
RAS were also used to model the railroad and highway structures. 

Upstream of the Canal, the 100-year peak discharge is contained in a well defined, 
relatively narrow floodplain. 



5.2 Work Study Maps 

The work studv mans were vrenared at 1" = 400' and cover all of the washes delineated . A 

within this study. An additional map was prepared for the approximate delineations of 
the washes continuing from 1-8 to the Gila River. This map was prepared at a scale of 1" 
= 2000'. Half-size 11" x 17" maps were also prepared and can be found at the back of 
this report. 

5.3 Parameter Estimation 

Each wash is separated into one or more reaches having similar hydraulic characteristics, 
and therefore, have similar Manning's n roughness coefficient values. The reaches are 
numbered from downstream to upstream starting at Reach A, with a varying river mile 
dependant upon the confluence distance to the major wash, and progressing upstream to 
the end of the study limits (refer to the Reach Identification Map in Appendix E-1). The 
numbering sequence of the reaches are unique to this study and are not related to the 
numbering or naming of reaches in any other adjacent study. 

Each reach was identified based upon field reconnaissance, ground photographs and by 
examining 9 inch by 9 inch aerial photographs. The discerning characteristics are 
channel size and shape, similarities in bed material, vegetation, and the presencelabsence 
of channel obstructions. The entire study area was viewed on foot during the field 
reconnaissance and each reach was photographed at representative locations. 

0 5.3.1 Roughness Coefficients 
The Reach Fdentification Map, in Appendix E.l,  shows the location and limit of each 
reach. The n-Value worksheets, also found in Appendix E.l,  show photographs of 
typical reach characteristics and estimates of the n-Values. Vegetation within the 
floodplain has been identified as typical for a southwest Sonoran Desert. The plastic grid 
shown in all bed material photographs and most of the channel photographs has an 
outside measurement of 1.5 feet by 1.5 feet. The grid inside of the frame measures 1.0 
feet by 1.0 feet with 1 inch square grids. Unless otherwise noted, each page of 
photographs is arranged in the following sequence. 



Bed Material 

Figure 5.3.1 Channel Photograph Layout 

Left Overbank looking 
Upstream or downstream 

Looking Upstream or 
Downstream at main channel 

Manning's roughness coefficients are estimated using a method accepted by the Flood 

0 Control District of Maricopa County and outlined in "Estimated Manning's Roughness 
Coefficients for Stream Channels and Flood Plains in Maricopa County, Arizona" 
[U.S.G.S, 19911. The method selects an initial value of Manning's n based upon the bed 
material and then adjust the n-value for channel irregularities, the effect of obstructions, 
vegetation, and variations in channel cross sections. If the channel meanders sufficiently 
to increase roughness, then the sum of the base n-Value plus subsequent adjustments is 
multiplied by a meander value, m. Tables for the determination of Manning's roughness 
coefficient for each reach are shown in Appendix E.1. Each reach is briefly described in 
the Determination of Manning's Roughness Coefficient Tables. Abbreviations LOB, 
ROB and CH stand for left overbank, right overbank and channel respectively. 

Right Overbank looking 
Upstream or Downstream 

The starting n-value for bed material roughness is selected based upon field inspection 
and utilizing a photograph of the grid on the bed material. The grid allows for the 
determination of the size of the bed material. Based upon field reconnaissance and 
photographs, adjustments are made to the base roughness value to account for vegetation, 
obstructions, irregularities, and channel cross section variations. The overbanks vary 
depending on the-defined location of the left and right overbank. Where the left and right 
overbanks are defined as the vegetated portions within the channel, the overbanks tend to 
be fairly well-vegetated with grass, medium sized brush and occasional trees. The bed 
material remains fairly smooth with occasional concentrations of cobbles and small 
boulders. Where the overbanks are defied by elevated embankments, the bed material 
tends to be less rocky and the overbanks are well-vegetated with grass, brush, trees and 

e cacti. 



5.3.2 Expansion and Contraction Coefficients 
The contraction and expansion coefficients are set at 0.1 and 0.3, respectively, for most 
applications. At bridge, overchute and culverts, or other constrictions, these values are 
revised to 0.3 (contraction) and 0.5 (expansion) to account for the increased hydraulic 
losses. These values were selected because the culverts are generally large multi-barreled 
structures having a headwall and wingwalls. The exception would be the culverts under 
the Gila Bend Canal at Citrus Valley, Hacker and Evans washes where the culverts are 
one or two barrel and are generally 48 inches in diameter or smaller. The contraction and 
expansion for these culverts are set at 0.6 and 0.8 respectively. 

5.4 Cross Section Description 

Cross sections for the HEC-RAS models were created using Inroads software, which 
contains a module for exporting cross section data to a set of HEC-2 GR records. These 
GR records were then imported into HEC-RAS using the import geometry option. 

Cross sections were cut perpendicular to the flow direction across the estimated 
floodplains of the study washes. In most cases, the original cross section alignments 
were used in the hydraulic analyses, but several cross sections required minor adjustment 
in length or alignment after the hydraulic modeling task was begun. 

Cross section shapes vary from reach to reach, but generally, most reaches have a low 
flow channel with a flat bottom (3 feet to 80 feet wide), are sparsely vegetated, stepping 
up to the floodplain area which is less densely vegetated. The low-flow channel 
comprises relatively well-defined embanlunents of varylng heights (2 feet to 12 feet). 
The side slopes at the floodplain edge are relatively mild. 

Channel bank stations have been aooroximated from field reconnaissance and aerial 
A L 

photographs. Simple rough sketches of typical channel cross sections with proposed 
locations of channel bank stations were drawn in the field. These sketches are shown at 
the top right comer of the Manning's n-Value Determination Tables (Appendix E.1) for 
each reach. 

The typical main channel includes the sandy wash bottom, the channel banks and the 
thick vegetation growing along the banks and extending back away from the wash. The 
extent of the heavy vegetation sets the limit of the main channel boundary and begins that 
of the overbanks. The final location of the left and right channel bank stations for each 
cross section are contained in Appendix E.2, Cross Sections Plots. The following figure 
is an illustration of a typical section. 
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Figure 5.4 Typical Channel Cross Section 

5.5 Modeling Considerations 

5.5.1 Hydraulic Jump and Drop Analysis 
The natural washes are more or less uniform, and there are no abrupt changes in channel 
slope that would warrant a hydraulic jump analysis. Therefore, this type of analysis is 
not performed in this study. 

5.5.2 Bridges and Culverts 
Constrictions in the floodplain are caused by bridges, canal overchutes and culverts. 
Most of these are large hydraulic structures such as the ones at the 1-8 Highway, Southern 
Pacific Railroad, Tucson Cornelia and Gila Bend Railroad, and the Gila Bend Canal. 

There are no bridges or culverts within the study area of Bender, Bender North, Sand 
Tank, or Scott Avenue Washes. The 1992 Floodplain Delineation Study ended at the 
upstream end of the 1-8 culverts. EEC and Premier reviewed the culvert modeling in that 
study to confirm that the results were reasonable. 

The 1992 study used observed sediment depths in modeling the existing culverts under I- 
8. As a check, EEC and Premier made field visits to measure the current sediment depths 
and resulting culvert opening height. It was observed that the height of the openings in 
the culvert models has not significantly changed from those in the 1992 study. Therefore 
it was decided to use the 1992 study rating curves for the starting water surface elevations 
in the Bender, Sand Tank, and Scott Avenue Wash hydraulic models. 

Existing structures were photographed and inventoried in the field, with record drawings 
created for those where existing drawings could not be found (see Appendix E 5.4). The 
following table describes the bridge and culvert structures located within the floodplain. 



Table 5.5.2 Summary of Structures 

The majority of the bridges, culverts and canal overchutes appear to be stable from scour 
and from washing out during a 100-year overtopping event. The exception is on the 
down stream side of the Gila Bend canal at Hacker and Evans Wash. There is evidence 
of severe scour pits and in one case the headwall was undercut and fell off. 

Structure Method of Drawings 

The previous 1992 study conducted by Burgess & Niple extended their floodplain models 
to the south side of 1-8 for Bender, Sand Tank and Scott Avenue Washes. After the field 
reconnaissance the measured sediment depth, in the 1-8 culverts, was compared to that 
used in the Burgess & Niple report and found to be similar. Therefore, the rating curves 
were not changed from the original HEC-1 model. 

New rating curves were developed for the remainder of the structures by running multiple 
iterations using the HEC-RAS model at different flow rates based upon field measured 
dimensions of the structures. The rating curves were then input into the HEC-1 model. 

# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Analysis 

HEC-RAS 
Bridge Routine 

HEC-RAS Bridge 
Routine 

HEC-RAS 
Culvert Routine 

HEC-RAS 
Culvert Routine 

HEC-RAS 
Culvert Routine 

HEC-RAS Bridge 
Routine 

HEC-RAS Bridge 
Routine 

HEC-RAS Bridge 
Routine 

HEC-RAS 
Culvert Routine 

HEC-RAS Bridge 
Routine 

HEC-RAS 
Culvert Routine 

HEC-RAS Bridge 
Routine 

HEC-RAS 
Culvert Routine 

HEC-RAS Bridge 
Routine 

HEC-RAS 
Culvert Routine 

Available 

Record Drawing -dimensions obtained by 
field survey 

Record Drawing -dimensions obtained by 
field survey 

Record Drawing - dimensions obtained by 
field survey 

As-built drawings (ADOT) 

As-built drawings (ADOT) 

Record Drawing - dimensions obtained by 
field survey 

Record Drawing -dimensions obtained by 
field survey 

Record Drawing -dimensions obtained by 
field survey 

As-built drawings (ADOT) 

Record Drawing - dimensions obtained by 
field survey 

As-built drawings (ADOT) 

Record Drawing -dimensions obtained by 
field survey 

As-built drawings (ADOT) 

Record Drawing - dimensions obtained by 
field survey 

As-built drawings (ADOT) 

Location 

Evans Wash - 
T.C. & G. B. Railroad 

Hacker Wash - 
T.C. & G. B. Railroad 

Hacker Wash - 
Gila Bend Canal 

Hacker Wash - 
SR-85 Highway 

Hacker Wash - 
1-8 Highway 

Hacker Wash - 
S.P. Railroad 

Hacker Wash - 
Pima Road 

Quilotosa Wash - 
S.P. Railroad 

Quilotosa Wash - 
1-8 Highway 

West Quilotosa Wash - 
S.P. Railroad 

West Quilotosa Wash - 
1-8 Highway 

Sauceda Wash - 
S.P. Railroad 

Sauceda Wash - 
1-8 Highway 

Citrus Valley Wash - 
S.P. Railroad 

Citrus Valley Wash - 
1-8 Highway 

Type 

Wooden 
Bridge 

Wooden 
Bridge 

CMP Culverts 

CBC Culverts 

CBC Culverts 

Wooden 
Bridge 

Concrete & 
Pier Bridge 
Wooden 
Bridge 

CBC Culverts 

Wooden 
Bridge 

CBC Culverts 

Wooden 
Bridge 

CBC Culverts 

Wooden 
Bridge 

CBC Culverts 



Where possible As-built drawings were collected for ADOT structures and record 
drawings were prepared for railroad and canal structures. Photographs were also taken of 
each structure. These photos and drawings can be found in Appendix E.4. Unless 
otherwise noted, photographs are arranged in the following sequence. 

Looking Upstream 
Structure Inlet 

Looking Downstream 
from Outlet 

Figure 5.5.2 Structure Photograph Layout 

5.5.3 Levees and Dikes 
Along 1-8 at Bender and Sand Tank Washes training dikes are used to improve efficiency 
by directing more runoff thorough the highway culverts. These dikes are several hundred 
feet long and extend upstream along the washes from the highway. Due to the diversion 
along the highway these dikes are overtopped during the 100-year event. 

The Gila Bend Canal acts as a dike. As runoff from West Quilotosa Wash reaches the 
canal embankment the discharge is forced laterally along the canal to Sauceda Wash. 
There is concern that this may cause a dam break in the canal, so this topic is discussed 
further in Section 5.7. 

Another situation involves the west side of the study area where diverted runoff flows 
laterally along the Gila Bend Canal and the Southern Pacific Railroad respectively. In 
both of these cases it was found that the lateral flow would overtop and spill over the 
canal and railroad. HEC-2 was used to determine the side weir discharge and this flow 
was redirected in the HEC-1 model. 



5.5.4 Islands and Flow Splits 
Braided flow conditions exist throughout the study area, meaning that many islands are 
present within the floodplains, especially on Bender and Sand Tank Washes. During 
preliminary modeling, trial ineffective flow encroachments were used in an attempt to 
limit flow to the smallest possible number of parallel flow paths outside of the main 
channel. Adding the encroachments to the model often resulted in the water surface 
elevation rising above the confining ridge line and overflowing into the adjacent flow 
path. The ineffective flow encroachment was then moved to the next ridge line away 
from the thalweg, causing the water surface to lower and islands to emerge in the 
floodplain. 

This method was used in conjunction with visual inspection of the floodplain limits and 
the topographic mapping to ensure continuity of flow paths. 

The end result is that many islands and parallel flow paths exist within the Bender Wash 
and Sand Tank Wash floodplains. It should be noted that these islands or parallel flow 
paths are not continuous for more than 3 cross sections, and that many of the islands are 
less than 1 foot above the comuuted water surface elevation. There is likely to he some 
spillover or exchange of flow between the parallel flow paths in between cross sections. 
The islands are not continuous at the same height, and the required accuracy of the 
topographic mapping is +I- 1 foot in the 2-foot contour interval mapping areas, and +/- 2 
feet in the 4-foot contour interval mapping areas. 

5.5.5 Ineffective Flow Areas 
Ineffective flow limits are set when it's necessary to restrict the effective flow area of a 
cross section. Several uses of ineffective flow boundaries are to simulate sediment 
deposition, confine flows to levied channels, block out road fills and to analyze 
floodplain encroachments. It also can be used to eliminate ponded water such as in 
borrow pits from the effective flow area. 

Ineffective flow areas to analyze floodplain encroachment are used throughout the study 
washes. The last example, to remove pondmg areas, is also used for Quilotosa and 
Hacker Wash where the main channel alignment passes through borrow pits. 

In addition to the use of ineffective flow areas as described in the above, ineffective flow 
encroachments were also used to limit expansion of flow within a wash in areas where 
the floodplain width increases abruptly. Encroachments were also used to confine flow 
to culvert widths at starting cross sections (to match the corresponding culvert flow). 

Finally, ineffective encroachment limits were set to determine the effects of overtopping 
at the Gila Bend Canal. Limits were placed along ridges running perpendicular to the 
canal and adjacent to Citrus Valley, Sauceda, West Quilotosa and Quilotosa Wash. The 
limits were set where overtopping would seem to naturally occur or at limits of abrupt 
expansion of flow. 



5.5.6 Supercritical Flow e The floodplain models, for all washes, were set up to run subcritical flow regime since 
the terrain has a relatively shallow slope. 

5.6 Floodway Modeling 

Within the study limits, the washes vary between having small and large channels but all 
tend to have a relatively large overbank floodplain. The 100-year floodplain is contained 
outside the limits of the low flow channel. To delineate the floodway, encroachments 
were initially set through equal conveyance reduction (Floodway Method 4). The 
floodway target was varied to ensure floodway water surface elevations. The values 
obtained from the Method 4 results were input into the final HEC-RAS model using 
Floodway Method 1. A maximum target of one-foot of rise was used to ultimately adjust 
the floodways into their final locations. The Floodway Data Tables can be found in 
Section 7.2 in FEMA format. 

On Bender Wash and Bender Wash Noah Tributary, a preliminary floodway delineation 
was carried out using method 4, then it was finalized with minor adjustments using 
method 1. Near 1-8 in the right overbank, floodway stations were set equal to floodplain 
limits because of the proximity of the right floodplain station to the right channel station. 

On Sand Tank Wash and Scott Avenue Wash, floodway stations were set equal to 
floodplain limits throughout the models. This approach was taken after discussions with 
the Flood Control District of Maricopa County. The District was concerned that if this 
approach was not used, overflows from Sand Tank Wash into Scott Avenue Wash could 
be blocked off by potential future development in the floodway fringe, causing an 
increase in flow downstream in Sand Tank Wash compared to the existing condition. 

The "floodway equals floodplain" approach, in combination with the adjacent Zone A 
region, helps to discourage development in areas where the overflows occur. 

5.7 Problems Encountered During the Study 

5.7.1 Special Problems and Solutions 

5.7.1.1 Breakouts on Bender and Sand Tank Washes 
In the development of the Bender Wash and Sand Tank Wash HEC-RAS models, it was 
found that the computed water surface elevations at many cross sections exceeded the 
ground elevations at the west end of the sections. These breakouts are minor between 
Bender Wash and Sand Tank Wash but are quite significant between Sand Tank Wash 
and Scott Avenue Wash. The consequence of this is that the original rating curves used 
at the HEC-1 divert operations at 1-8 are no longer valid. The original divert operations 
were based only on the capacities of the 1-8 culverts and weir flow to the west over levees 
or natural ridge lines west of the culverts. 



In addition, it was found that a significant amount of flow in both Bender Wash and Sand e Tank Wash outflanks the guide levees at the west end of the culverts, proceeds westerly 
along 1-8, and combines with flow in the next wash to the west. Modifications to the 
HEC-I rating curves were necessary for this reason as well. 

The breakouts were quantified using a weir calculation in an iterative procedure similar 
to the split flow routine in HEC-2. Since the current version of HEC-RAS does not have 
a similar module, spreadsheets were set up to aid in performing a manual, iterative split 
flow procedure. 

The Split Flow Computation Worksheets are found in the Appendix along with the HEC- 
RAS printouts for Bender and Sand Tank Washes. 

The manual split flow procedure, which is described in detail in the Appendix, was used 
to determine flows for the final floodplain delineations. The results were also used to 
develop new rating curves for divert operations at C82 (Bender Wash at 1-8) and C132 
(Sand Tank Wash at 1-8) in the HEC-1 model. The following paragraphs describe the 
general procedure followed in the spreadsheets. 

To develop rating curves for the HEC-1 model, several HEC-RAS models and 
corresponding spreadsheets were created for each wash, in which the upstream flow 
values (flow entering the study reach) were varied. The resulting water surface 
elevations were imported into the spreadsheet, new split flow weir discharges were 

a calculated, and the new discharges were transferred back into the HEC-RAS model. The 
HEC-RAS model was then re-executed, new computed water surface elevations were 
imported to the spreadsheet, new weir discharges calculated, and so on. This procedure 
was repeated until the computed water surface elevations converged to within 0.01 feet. 

Another component of the development of the HEC-1 rating curves is the additional flow 
along 1-8 that outflanks the culvert levees. To quantify this for Bender Wash, the model 
was started with the normal depth option, using the ground slope along the south side of 
1-8 between Bender and Sand Tank Wash. The model was executed and a water surface 
elevation was determined for the starting section (section 1.904). This water surface 
elevation was then used along with the rating curve for the westernmost culvert to 
calculate the discharge through the culvert. The total flow at the starting section minus 
the culvert discharge then equals the bypass flow along 1-8. The assumption made here is 
that no weir flow per se exists at the westernmost Bender Wash levee; the flow 
continuing west along 1-8 is actually due to flow in the far left overbank of Bender Wash 
outflanking the levee. The weir rating curve from the 1992 study was therefore not used 
in the present study. 

The assumption made here is that no weir flow per se exists at the westernmost Bender 
Wash levee; the flow continuing west along 1-8 is actually due to flow in the far left 
overbank of Bender Wash outflanking the levee. The weir rating curve from the 1992 - 
study was therefore not used in the present study. 

e 



At Sand Tank Wash, flow also outflanks the levee at the westernmost crossing of 1-8. a However, the method used to start the HEC-RAS model differs slightly from that used at 
Bender Wash. In the 1992 Floodplain Delineation Study, the flow to the west along 1-8 
was modeled using a weir rating curve along the ridge line between Sand Tank Wash and 
Scott Avenue Wash instead of along the top of the actual levee adjacent to the wash. 
This means that the 1992 weir rating curve allows for outflanking the levee on the west 
side of the westernmost Sand Tank Wash culvert crossing under 1-8. Therefore, the 1992 
weir rating curve was adopted for the HEC-RAS models in the present study as well. 

Another difference, between the Bender and Sand Tank Wash models, is that a common 
water surface elevation was used for the 1992 rating curves for all culvert or bridge 
crossings of Sand Tank Wash. On Bender Wash, separate water surface elevations were 
used for each of the five culvert crossings. This is due to the high skew angle at which 
Bender Wash approaches 1-8. At Sand Tank Wash, the ridge line to the west is high 
enough to create a single water surface elevation across all three culvertlbridge inlets on 
the south side of 1-8. 

The Sand Tank Wash HEC-RAS model was started using a known water surface 
elevation, based on the total calculated flow reaching cross section 4.917. Using the 
1992 rating curve, the water surface elevation corresponding to the total flow at the 
upstream face of the culverts was entered into the model. 

After the breakout flow is calculated at each cross section, the spreadsheet uses the sum 
of the individual weir discharges plus the calculated flow along 1-8 to calculate the total 
weir discharge for the wash. A new rating curve was then created by compiling the 
upstream wash discharge versus the total weir discharge values. This procedure was 
applied to both divert operations DC82R (Bender Wash at 1-8) and DC132R (Sand Tank 
Wash at 1-8). 

The HEC-1 model was then re-executed with the new rating curves. A significantly 
greater amount of flow breaks out to the west from Sand Tank Wash into Scott Avenue 
Wash compared to the 1992 model. This is mainly due to breakout flows upstream of 1-8 
over the ridge line separating the two washes. The additional flow increases the flow 
downstream in Scott Avenue Wash from 3500 cfs to 3900 cfs, and flow to the west over 
Martin Avenue increases from 4600 cfs to 9300 cfs. The peak discharge at the confluence 
of Unnamed Wash No.2 (Hacker Wash) and Unnamed Wash No.3 (Evans Wash) located 
at the Gila Bend Canal, increased from 4400 cfs to 9000 cfs. This results in a much 
greater flow overtopping SR85 and spilling to the west; increasing from 1240 cfs to 3390 
cfs. 

5.7.1.2 Breakout from 1-8 Wash East 
Breakout flow occurs in the northwest corner of the borrow pit on the upstream side of 
the Tucson Cornelia and Gila Bend Railroad. The control for the breakout is the railroad 
tracks. A single cross section along the railroad was used for the weir profile. The HEC- 
RAS model determined that 1740 cfs would break out to the northwest and flow alone I- 



a Once this flow overtops the railroad, it sheet flows along the south side of 1-8. Two 
culverts convey stormwater under 1-8 that will divert a portion of the breakout flow to 
Scott Avenue Wash. The remainder of the breakout continues along 1-8 to the Gila Bend 
Canal where it recombines with flow in Evans Wash. Of the two culverts under 1-8, one 
is a 60 inch RCP and the other is a 42 inch RCP. The culverts are inadeauate to convev 
the breakout flow. As a conservative approach for this study, the conveyance capacity of 
the culverts was ignored, and the entire 1740 cfs is considered to recombine with Evans 
Wash at the Gila Eend Canal. 

5.7.1.3 Potential Washout of Gila Bend Canal Embankment 
It's reasonable to assume that the Gila Bend Canal embankment will wash out during a 
major flood event. According to the HEC-RAS hydraulic models, floodwater will spill 
over the top of the Canal embankment at all five of the major wash crossings; in the 
western part of the planning area. This includes the crossings at Citrus Valley Wash, 
Sauceda, Quilotosa, and Unnamed Wash No. 2 (Hacker Wash). It also includes the 
crossing at West Quilotosa Wash. There's no drainage structure at West Quilotosa Wash, 
but the peak discharge is too high to be diverted to Sauceda without overtopping the 
Canal. There's also overtopping between Quilotosa and Hacker Wash, that is caused by 
the diversion over SR85 at Hacker Wash and the Gila Bend Canal. 

Since the Canal is highly susceptible to overtopping, two HEC-RAS models were 
developed for Hacker Wash, one for the condition with the Canal and the other for the 
condition without the Canal. For Citrus Valley Wash and West Quilotosa Wash, the peak 
discharges were simply increased downstream of the Canal to represent the condition 
without the Canal embankment. Sauceda and Quilotosa would have smaller peak 
discharges, without the canal, because the Canal diverts considerable flows to their 
overchutes that wouldn't occur if the Canal weren't there. Therefore, the HEC-RAS 
models for Sauceda Wash and Quilotosa Wash are based on the condition with the Canal 
in place. 

One side effect of the potential dam break along the canal is that there is a degree of 
uncertainty where that would occur. Therefore it seems prudent that all of the ground 
between the canal and 1-8, which isn't part of a detailed floodplain delineation, be 
designated as Zone A. Currently this area is fallow agriculture and therefore it is 
recommended to leave it for agriculture use. 

5.7.2 Modeling Warning and E m r  Messages 
Divided flow is found in cross sections of washes, this is to be expected with wide 
floodplains and therefore is not a reason for concern. 

Messages stating that the cross section ends had to be extended vertically refer to 
locations where ineffective flow is modeled. These areas will be removed when the cross 
sections are trimmed before the final acceptance of the floodplains. 



a Energy losses greater than 1 foot, conveyance ratios greater than 0.7 and changes in 
velocity greater than 0.5 feet per second suggest that additional cross sections may be 
required. This is also not of concern as the cross sections are spaced approximately 500 
feet apart which is within normal modeling parameters. 

Warning messages at the bridge structures state that the Yamell and Momentum analysis 
were attempted and disregarded. This is due to weir flow so the computer model used the 
answer from the balanced Energy analysis. 

5.8 Calibration 

No observed stageldischarge relationship is available for the study washes, so no 
hydraulic calibration was performed. 

5.9 Final Results 

5.9.1 Hydraulic Analysis Results 
The final HEC-RAS analyses are presented in Appendix E.5. The following files contain 
the final HEC-RAS input and output for the Existing Conditions 100-year Floodplain and 
Floodway profiles. The cross section and stream profile plots can be found in Appendix 
E.2 and Section 7.4 respectively. 

The following summary tables contain the results for each wash. Tables are also 

a included for each bridge or culvert. 

5.9.2 Verification of Results 
The results appear reasonable for the existing physical conditions found in the field. The 
floodplains on the eastside of the study closely match those developed in the Burgess & 
Niple 1992 Floodplain Delineation Study. 
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SECTION 6: EROSION AND SEDIMENT TRANSPORT 

Since the original Gila Bend Floodplain study (Burgess & Niple, 1992) there has been 
one major flooding of the washes which occurred in 1993. Field observation of the 1-8 
structures along Bender and Sand Tank Wash show that no appreciable sedimentation has 
occurred. Therefore, erosion was not considered to be a problem so this section was 
omitted from the scope of work. 



SECTION 7: DRAFT F'IS REPORT DATA 

7.1 Summary of Peak Discharges 

A table containing a summary of peak discharges can be found on the following pages. 
This table is set up in FEMA format. 

7.2 Floodway Data 

A table containing a draft version of the Floodway Data results can be found in this 
section after the Summary of Peak Discharge table. 

7.3 Annotated Flood Insurance Rate Maps 

New Flood Insurance Rate Maps prepared with this study can be found in the map 
pockets along with copies of the revised FEMA maps. 

7.4 Flood Profiles 

Flood Profiles for all of the washes can be found in this section after the Floodway Data 
tables. 



summa" Of@ 

k Discharges 
rainage Area Peak Discharges (cfs) 

Flooding Source and Location (square Miles) 10-Year 50-Year - 100-year 500-Year 

Bender Wash 
Diversion to Sand Tank Wash along 1-8 
Above 1-8 

Sand Tank Wash 
Diversion to Scott Avenue Wash along 1-8 
Confluence with Diversion from Bender Wash 
Above Confiuence with diverted flow from Bender Wash 

Scott Avenue Wash 
Diversion to 1-8 Wash East along 1-8 
Confiuence with Diversion from Sand Tank Wash 
Above confluence with diverted flow from Sand Tank Wash 

1-8 Wash East 
DiversionISplit from Scott Avenue Wash at 1-8 
Above Conflunce with Evans Wash 

Unnamed Wash No. 4 (Pioneer Cemetery Wash) 
Above Confluence with Evans Wash 

Unnamed Wash No. 3 (Evans Wash) 
Above Conflunce with Hacker Wash at Gila Bend Canal 337.9 - - 1 - - 1 9000 -- 1 
At Conflunce with 1-8 Wash East and Pioneer Cemetery Wash 337.9 - - 1 - - 1  9000 - - 1 
Above Confluence with 1-8 Wash East and Pioneer Cemetery Wash 3.5 - - 1 - - 1 1100 -- 1 

Unnamed Wash No. 2 (Hacker Wash) 
Above Confluence with Quilotosa Wash 
At Confluence with Hacker Diversion 
At Pima Road 
After DiversionISplit to Hacker Diversion at 1-8 
Before Diversion at 1-8 
At SR-85 
Diversion at Gila Bend Canal west over SR-85 to Gila Bend Canal 

Wash 
Above Gila Bend Canal at Conflunce with Evans Wash 
Above Confluence with Evans Wash 

' ~ o t  Computed 
' ~ a t a  Not Available 



Summary o e k  Discharges - 
Drainage Area 

Flooding Source and Location (Square Miles) - 
Gila Bend Canal Wash 

Above Confluence with Quilotosa Wash at Gila Bend Canal 339.2 
Side WeirlDiversion over Gila Bend Canal to Hacker Diversion 339.2 
DiversionISplit from Hacker Wash at Gila Bend Canal 339.2 

Peak Discharges (cfs) 
50-Year 1 OO-Year 

Hacker Diversion 
At Pima Road (Above Confluence with Hacker Wash) 
Conflunce with Diversion from Gila Bend Canal Wash at Southern 

Pacific Railroad 
DiversionISplit from Hacker Wash at 1-8 

Quilotosa Wash - . ~  ~~~~~ ~~ 

At Watermelon Road (Above Confl~ence with Gila River) 
At Indian Road and Conflunce with D~vers~on from 1-8 Wash West 
At Confluence with Hacker Wash downstream of 1-8 
At Confluence with West Quilotosa Wash upstream at 1-8 
Above Confluence with West Quilotosa Wash 
Confluence with Gila Bend Canal Wash at Gila Bend Canal 
Above Confluence with Gila Bend Canal Wash 

West Quilotosa Wash 
Confluence with Quilotosa Wash and 1-8 Wash West at 1-8 
Above Confluence with Quilotosa Wash 
DiversionlSplit to Sauceda Wash at Gila Bend Canal 
Above Diversion to Sauceda Wash 

Sauceda Wash 
At Watermelon Road (Above Confluence with Gila River) 
Downstream of 1-8 
Diversion to 1-8 Wash West at Southern Pacific Railroad 
Above Diverision to 1-8 Wash West 
Confluence with Diversion from West Quilotosa Wash at Gila 

Bend Canal 
Above Confluence with West Quilotosa Wash 

1-8 Wash West 
Above Confluence with West Quilotosa Wash at 1-8 
Side WeirIDiversion over Southern Pacific Railroad and 1-8 to 

Confluence with Quilotosa Wash at Indian Road 

1 Not Computed 
' ~ a t a  Not Available 



summa" O W  

ak Discharges 
rainage Area Peak Discharges (cfs) 

Flooding Source and Location (Square Miles) 10-Year 5C-Year 100-Year 

a 
500-Year 

Diversion from Sauceda Wash at Southern Pacific Railroad 263.4 - - 1 -- 1 3900 - - 1 

Citrus Valley Wash 
At Watermelon Road (Above Confluence with Gila River) 
At 1-8 
Above Gila Bend Canal 

1 Not Computed 
2 Data Not Available 



FLOODING SOURCE 

Cross Section 

Bender Wash 
North Triburary 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 
R 
S 
T 
U 
V 
W 

' ~ i l e s  Above Confluence 

~istance' 

0.323 
0.416 
0.481 
0.562 
0.576 
0.637 
0.734 
0.829 
0.91 
0.925 
0.987 

1 
1.09 
1.176 
1.267 
1.317 
1.358 
1.45 
1.495 
1.53 
1.622 
1.727 
1.818 

with Bender Wash 

FLOODWAY 

P 
rn 
UI 

width2 
(FEET) 

878 
323 
422 
349 
198 
270 
108 
226 
450 
477 
402 
143 
143 
361 
596 
21 0 
333 
255 
91 
155 
465 
464 
448 

BASE FLOOD 

REGULATORY 

789.88 
792.77 
792.9 
792.93 

794 
797.07 
800.52 
803.9 
804.45 
804.49 
804.55 
805.08 
81 1.69 
815.97 
819.15 
819.97 
820.23 
820.37 
823.73 
825.58 
825.97 
828.31 
836.47 

FEDERALEMERGENCYMANAGEMENTAGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

Section 
Area 

(SQUARE 
FEET) 

1408.18 
565.93 
2478.71 
835.46 
255.39 
665.31 
210.48 
715.31 
1322.27 
1022.43 
1339.02 
233.58 
419.83 
519.11 
836.29 
617.08 
1418.29 
1319.81 
199.73 
642.71 
1599.28 
337.44 
521.96 

' ~ i d t ~ i d t h  

FLOODWAY DATA 
BENDER WASH NORTH TRIBUTARY 

Mean 
Velocity 

(FEET PER 
SECOND) 

3.93 
2.95 
0.67 

2 
6.54 
2.51 
7.93 
2.33 
1.26 
1.63 
1.25 
7.15 
3.98 
3.22 

2 
2.71 
1.18 
1.27 
8.36 
2.6 
1.04 
4.95 
3.5 

Within County 

WATER SURFACE 
WITHOUT 

FLOODWAY 

(FEET 

789.88 
792.77 
792.9 
792.93 

794 
797.07 
800.52 
803.9 
804.45 
804.49 
804.55 
805.08 
81 1.69 
815.97 
819.15 
819.97 
820.23 
820.37 
823.73 
825.58 
825.97 
828.31 
836.47 

ELEVATION 
WITH 

FLOODWAY 

NGVD) 

790.09 
792.86 
793.06 
793.1 
793.98 
797.1 9 
800.64 
804.32 
804.72 
804.75 
804.88 
806.07 
81 2.32 
816.02 
819.13 

820 
820.26 
820.41 
823.7 
825.68 
826.09 
828.31 
836.65 

INCREASE 

0.21 
0.09 
0.18 
0.17 
-0.02 
0.12 
0.12 
0.42 
0.27 
0.26 
0.33 
0.99 
0.63 
0.05 
-0.02 
0.03 
0.03 
0.04 
-0.03 
0.1 
0.12 

0 
0.18 



FLOODING SOURCE 

Cross Section 

Bender Wash 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 
R 
S 
T 
U 
V 

' ~ i l e s ~ b o v e  Confluence 

~istance' 

1 .go4 
1.930 
1.968 
2.013 
2.089 
2.184 
2.274 
2.329 
2.445 
2.553 
2.644 
2.724 
2.837 
2.924 
3.024 
3.122 
3.224 
3.299 
3.409 
3.495 
3.588 
3.671 

with Sand Tank 

FLOODWAY 

r 
rn 
UI 

BASE FLOOD 

width2 
(FEET) 

799 
791 
1177 
1336 
991 
1979 
1465 
852 
569 
425 
479 
756 
976 
807 
614 
813 
976 
1107 
605 
483 
405 
517 

Wash 

REGULATORY 

777 
777.32 
778.32 
778.62 
780.06 
784.72 
787.3 
789.88 
793.2 

795.64 
797.77 
800.81 
805.1 8 
808.42 
81 1.57 
814.2 
817.27 
821.14 
825.83 
829.84 
833.15 
836.6 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
ANDINCORPORATEDAREAS 

Section 
Area 

(SQUARE 
FEET) 

2888.72 
1507.51 
2619.32 
1726.22 
944.95 
1892.9 
1360.08 
1290.66 
1082.05 
1031.93 
1084.82 
815.65 
1584.01 
11 14.57 
1286.2 
11 65.05 
1066.52 
1377.73 
848.44 
1090.31 
737.36 
1359.88 

2 ~ i d t h ~ i d t h  

FLOODWAY DATA 
BENDER WASH 

WATER SURFACE 
WITHOUT 

FLOODWAY 

(FEET 

777 
777.32 
778.32 
778.62 
780.06 
784.72 
787.3 
789.88 
793.2 
795.64 
797.77 
800.81 
805.18 
808.42 
81 1.57 
814.2 
817.27 
821.14 
825.84 
829.84 
833.15 
836.6 

Mean 
Velocity 

(FEET PER 
SECOND) 

1.42 
3.19 
1.71 
2.98 
5.4 

2.74 
3.93 
4.28 
3.67 
3.85 
3.66 
4.87 
2.51 
3.56 
3.09 
3.41 
3.72 
2.88 
4.68 
3.64 
5.38 
2.92 

Within County 

ELEVATION 
WITH 

FLOODWAY 

NGVD) 

778 
777.95 
778.43 
778.71 
780.03 
784.73 
787.29 
789.95 
793.64 
796.55 
798.47 
801.4 
806.01 
808.62 
811.64 
814.15 
817.33 
821.17 
826.29 
830.38 
833.82 
837.09 

INCREASE 

1 
0.63 
0.1 1 
0.09 
-0.03 
0.01 
-0.01 
0.07 
0.44 
0.91 
0.7 
0.59 
0.83 
0.2 
0.07 
-0.05 
0.06 
0.03 
0.45 
0.54 
0.67 
0.49 



FLOODING SOURCE 

Cross Section 

Sand Tank Wash 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 

' ~ i l e s  Above Confluence 

~istance' 

4.917 
5.013 
5.1 12 
5.207 
5.299 
5.387 
5.482 
5.58 
5.676 
5.77 
5.862 
5.959 
6.062 
6.151 
6.257 

with Gila River 

FLOODWAY 

m 
r 
rn 
VI 

width2 
(FEET) 

1847 
1128 
1046 
1167 
1936 
1902 
1668 
1567 
1164 
626 
1182 
1430 
1727 
2116 
2456 

BASE FLOOD 

REGULATORY 

769.49 
770.28 
771.65 
774.66 
778.55 
780.75 
783.12 
784.62 
785.09 
788.96 
793.15 
795.25 
798.4 
800.78 
804.26 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

Section 
Area 

(SQUARE 
FEET) 

4790.27 
2779.88 
3814.83 
2054.04 
3939.1 1 
3676.88 
3545.96 
4759.96 
5748.36 
1792.63 
3897.09 
3531.89 
4092.08 
3407.1 8 
6122.58 

2 ~ i d t h ~ i d t h  

FLOODWAY DATA 
SAND TANK WASH 

Mean 
Velocity 

(FEET PER 
SECOND) 

3.25 
5.65 
4.12 
7.64 
4.1 
4.49 
4.73 
3.54 
2.9 
9.3 
4.43 
5.15 
4.84 
6.17 
3.96 

Within County 

WATER SURFACE 
WITHOUT 

FLOODWAY 

(FEET 

769.49 
770.28 
771.65 
774.66 
778.55 
780.75 
783.12 
784.62 
785.09 
788.96 
793.15 
795.25 
798.4 
800.78 
804.26 

ELEVATION 
WITH 

FLOODWAY 

NGVD) 

769.49 
770.28 
771.65 
774.66 
778.55 
780.74 
783.13 
784.62 
785.09 
789.01 
793.13 
795.25 
798.4 
800.79 
804.26 

INCREASE 

0 
0 
0 
0 
0 

-0.01 
0.01 

0 
0 

0.05 
-0.02 

0 
0 

0.01 
0 



FLOODING SOURCE 

Cross Section 

Scott Avenue Wash 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 
R 
S 

' ~ i l e s  Above Confluence 

~istance' 

5.258 
5.338 
5.427 
5.521 
5.625 
5.724 
5.81 9 
5.909 
6.012 
6.104 
6.202 
6.306 
6.398 
6.505 
6.605 
6.7 

6.792 
6.895 
6.986 

withsand Tank 

FLOODWAY 

-I 

G 
r 
rn 
Ui 

width2 
(FEET) 

889 
1189 
1736 
2165 
1953 
1228 
1192 
1581 
1505 
1523 
1053 
845 
833 
1281 
1094 
775 
171 
590 
272 

Wash 

BASE FLOOD 

REGULATORY 

760.1 
762.48 
765.05 
767.43 
770.4 
772.74 
775.1 
777.41 
779.2 
780.86 
783.1 1 
785.1 6 
786.9 
789.18 
792.69 
794.83 
796.01 
798.5 
799.61 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

Section 
Area 

(SQUARE 
FEET) 

174.99 
3222.52 
3370.29 
3345.96 
2572.79 
2098.56 
1915.54 
2155.07 
2710.15 
21 18.83 
2094.77 
1658.21 
1990.76 
1959.43 
1536.99 
1660.2 
470.38 
1378.1 8 
683.26 

~~~~~ 

'widthwidth 

FLOODWAY DATA 
SCOTT AVENUE WASH 

Mean 
Velocity 

(FEET PER 
SECOND) 

8.05 
5.04 
3.98 
3.94 
3.5 
4.29 
4.7 
3.97 
2.98 
3.61 
3.75 
4.58 
3.81 
3.87 
4.56 
2.68 
6.9 
2.35 
4.75 

- 

Within County 

WATER SURFACE 
WITHOUT 

FLOODWAY 

(FEET 

760.1 
762.48 
765.05 
767.43 
770.4 
772.74 
775.1 
777.41 
779.2 
780.86 
783.1 1 
785.1 6 
786.9 
789.18 
792.69 
794.83 
796.01 
798.5 
799.61 

ELEVATION 
WITH 

FLOODWAY 

NGVD) 

760.1 
762.48 
765.05 
767.43 
770.4 
772.73 
775.1 1 
777.41 
779.2 
780.86 
783.1 1 
785.15 
786.91 
789.18 
792.69 
794.82 
796.02 
798.5 
799.61 

INCREASE 

0 
0 
0 
0 
0 

-0.01 
0.01 

0 
0 
0 
0 

-0.01 
0.01 

0 
0 

-0.01 
0.01 

0 
0 



BASE FLOOD FLOODING SOURCE FLOODWAY 

Cross Section 

1-8 Wash East 
A 
B 
C 
D 
E 
F 
G 

' ~ i l e s  Above Confluence 

INCREASE 

0.98 
0.94 
0.86 
0.8 
0.73 
0.69 

0 

REGULATORY 

754.74 
754.92 
755.09 
755.24 
755.45 
755.6 
761.42 

width2 
(FEET) 

760 
809 
1668 
1048 
907 
803 
900 

Wash 

~istance' 

0.001 
0.118 
0.198 
0.299 
0.395 
0.49 
0.695 

withsand Tank 

FLOODWAY DATA 
1-8 Wash East 

P 
in 
VI 

FEDERALEMERGENCYMANAGEMENTAGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

WATER SURFACE 
WITHOUT 

FLOODWAY 

(FEET 

754.74 
754.92 
755.09 
755.24 
755.45 
755.6 
761.42 

Section 
Area 

(SQUARE 
FEET) 

521 8.94 
5654.57 
9046.66 
5789.7 
5827.1 
6291.88 
1323.97 

'widthmidth 

ELEVATION 
WITH 

FLOODWAY 

NGVD) 

755.72 
755.86 
755.95 
756.04 
756.18 
756.29 
761.42 

Mean 
Velocity 

(FEET PER 
SECOND) 

1.72 
1.64 
1.03 
1.6 
1.59 
1.48 
7.02 

Within County 



FLOODING SOURCE 

Cross Section 

Cemetery Wash 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 

' ~ i l e s  Above Confluence 

~istance' 

0.001 
0.106 
0.202 
0.292 
0.395 
0.497 
0.592 
0.682 
0.754 
0.861 
0.959 
1.052 
1.151 
1.244 
1.335 
1.429 
1.53 

withsand Tank Wash 

FLOODWAY 

P 
m 
(n 

Width2 
(FEET) 

760 
320 
200 
65 
30 
35 
55 
60 
35 
125 
100 
148 
100 
180 
100 
160 
130 

BASE FLOOD 

REGULATORY 

754.76 
754.91 
754.93 
755.16 
759.58 
761.81 
763.63 
765.17 
768.92 
772.6 
775.34 
777.81 
780.98 
784.73 
788.1 1 
789.99 
792.58 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
ANDINCORPORATEDAREAS 

Section 
Area 

(SQUARE 
FEET) 

5173.34 
1613.99 
906.75 
124.94 
159.17 
138.47 
243.7 
123.06 
140.81 
764.88 
230.88 
267.1 7 
164.29 
286.96 
183.62 
365.37 
135.65 

'widthwidth 

FLOODWAY DATA 
PIONEER CEMETERY WASH 

Mean 
Velocity 

(FEET PER 
SECOND) 

1.72 
0.49 
0.87 
6.32 
4.96 
5.71 
3.24 
6.42 
5.61 
2.98 
3.42 
2.96 
4.61 
2.75 
4.3 
2.16 
5.82 

Within County 

WATER SURFACE 
WITHOUT 

FLOODWAY 

(FEET 

754.76 
754.91 
754.93 
755.16 
759.58 
761.81 
763.63 
765.17 
768.92 
772.6 
775.34 
777.81 
760.98 
784.73 
788.1 1 
789.99 
792.58 

ELEVATION 
WITH 

FLOODWAY 

NGVD) 

755.66 
755.79 
755.8 
755.51 
759.98 
762.64 
764.57 
766.07 
769.79 
773.19 
775.61 
777.99 
781.64 
785.63 
788.67 
790.58 
792.83 

INCREASE 

0.9 
0.88 
0.87 
0.35 
0.4 
0.83 
0.94 
0.9 
0.87 
0.59 
0.27 
0.16 
0.66 
0.9 
0.56 
0.59 
0.25 



FLOODING SOURCE 

Cross Section 

Evans Wash 
A 
B 
C 
D 
E 
F 
G 
H 

I 
J 
K 
L 
M 
N 
0 
P 
Q 
R 
S 
T 
U 
V 
W 

1 Miles Above Confluence 

~istance' 

0.154 
0.228 
0.324 
0.41 8 
0.508 
0.599 
0.664 
0.694 
0.795 
0.901 
1.001 
1.092 
1.185 
1.28 
1.375 
1.46 
1.558 
1.654 
1.728 
1.812 
1.903 
1.998 
2.1 11 

withsand Tank 

FLOODWAY 

2 
r 
rn 
fn 

width2 
(FEET) 

910 
575 
575 
330 
200 
250 
370 
760 
370 
140 
90 
63 
40 
50 
45 
77 
65 
56 
45 
45 
37 
45 
66 

Wash 

BASE FLOOD 

REGULATORY 

745.89 
745.9 
745.94 
745.94 
747.39 
749.63 
750.99 
754.76 
754.86 
754.87 
755.12 
757.05 
759.41 
761.46 
763.65 
766.58 
769.75 
772.54 
775.67 
778.27 
783.34 
785.93 
788.38 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

Section 
Area 

(SQUARE 
FEET) 

9849.47 
5075.54 
4078.41 
1945.61 
1256.59 
1500.79 

1766 
51 74.68 
1806.65 
756.61 
291.91 
252.52 
178.14 
261.7 
190.33 
21 7.82 
217.8 
204.79 
207.86 
161.97 
174.62 
204.06 
260.38 

2~idthhVidth 

FLOODWAY DATA 
EVANS WASH 

Mean 
Velocity 

(FEET PER 
SECOND) 

0.9 
1.77 
2.2 
4.62 
7.15 
5.99 
5.09 
1.74 
0.61 
1.47 
3.8 
4.4 
6.23 
4.24 
5.83 
5.1 
5.1 
5.42 
5.34 
6.85 
6.36 
5.44 
4.26 

Within County 

INCREASE 

0.82 
0.81 
0.86 

1 
0.7 
0.79 
0.9 
0.9 
0.93 
0.94 
0.82 
0.32 
0.43 
0.96 
0.75 
0.96 
0.8 
0.95 
0.04 
0.62 
0.07 
0.74 

1 

WATER SURFACE 
WITHOUT 

FLOODWAY 

(FEET 

745.89 
745.9 
745.94 
745.94 
747.39 
749.63 
750.99 
754.76 
754.86 
754.87 
755.12 
757.05 
759.41 
761.46 
763.65 
766.58 
769.75 
772.54 
775.67 
778.27 
783.34 
785.93 
788.38 

ELEVATION 
WITH 

FLOODWAY 

NGVD) 

746.71 
746.71 
746.8 
746.94 
748.09 
750.42 
751.89 
755.66 
755.79 
755.81 
755.94 
757.37 
759.84 
762.42 
764.4 
767.54 
770.55 
773.49 
775.71 
778.89 
783.41 
786.67 
789.38 



, 
BASE FLOOD FLOODING SOURCE 

REGULATORY 

723.41 
724.52 
725.18 
725.17 
728.1 9 
728.65 
728.47 
731.61 
731.84 
733.96 
741.26 
741.32 
741.34 
745.9 
745.92 
745.93 
745.93 
746.49 
748.48 
750.88 
753.67 
755.7 
756.98 
758.3 

Cross Section 

Hacker Wash 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 
R 
S 
T 
U 
V 
W 
X 

p~ 

' ~ i l e s  Above Confluence 

FLOODWAY 

r 
rn 
VI 

~istance' 

1.21 
1.283 
1.306 
1.32 
1.336 
1.351 
1.452 
1.53 
1.539 
1.612 
1.65 
1.734 
1.829 
1.865 
1.952 
2.03 
2.204 
2.298 
2.416 
2.508 
2.599 
2.686 
2.791 
2.882 

withsand Tank Wash 

width2 
(FEET) 

622 
350 
160 
160 
160 
140 
80 
886 
432 
425 
422 
448 
877 
896 
628 
610 
130 
100 
65 
143 
72 
99 
130 
68 

WATER SURFACE 
WITHOUT 

FLOODWAY 

(FEET 

723.41 
724.52 
725.18 
725.17 
728.1 9 
728.65 
728.47 
731.61 
731.84 
733.96 
741.26 
741.32 
741.34 
745.9 
745.92 
745.93 
745.93 
746.49 
748.48 
750.88 
753.67 
755.7 
756.98 
758.3 

FEDERALEMERGENCYMANAGEMENTAGENCY 

MARICOPA COUNTY, AZ 
ANDINCORPORATEDAREAS 

Section 
Area 

(SQUARE 
FEET) 

1613.55 
1637.56 
648.35 
81 1.74 
661.12 
1083.08 
568.34 
3358.86 
1232.79 
1406.18 
31 76.94 
5959.77 
8943.1 8 
9291.75 
4808.22 
3887.28 
683.54 
423.95 
263.1 1 
480.03 
311.39 
41 6.28 
540.17 
225.85 

'~ id thmid th  

FLOODWAY DATA 
HACKER WASH 

ELEVATION 
WITH 

FLOODWAY 

NGVD) 

724.41 
725.4 
725.23 
725.6 
728.54 
728.98 
729.29 
732.31 
732.1 

734.42 
741.33 
741.5 
741.56 
746.32 
746.35 
746.36 
746.36 
746.88 
748.98 
751.6 
753.68 
755.93 
757.45 
759.24 

Mean 
Velocity 

(FEET PER 
SECOND) 

5.39 
1.98 
5.01 

4 
4.92 

3 
5.72 
3.36 
7.27 
6.37 
2.82 
1.5 
1 

0.95 
0.28 
0.36 
1.98 
3.18 
5.13 
2.81 
4.34 
3.24 
2.5 
5.98 

Within County 

INCREASE 

1 
0.88 
0.05 
0.43 
0.35 
0.33 
0.82 
0.7 
0.26 
0.46 
0.07 
0.18 
0.22 
0.42 
0.43 
0.43 
0.43 
0.39 
0.5 
0.72 
0.01 
0.23 
0.47 
0.94 



FLOODING SOURCE 

Cross Section 

Hacker Wash 
(Continued) 

Y 
Z 

A A 
AB 
AC 
AD 
AE 
AF 

' ~ i l e s  Above Confluence 

Distance' 

2.972 
3.066 
3.163 
3.258 
3.361 
3.464 
3.555 
3.655 

withsand Tank Wash 

FLOODWAY 

m 
r 
rn 
VI 

width2 
(FEET) 

60 
65 
60 
75 
50 
60 
60 
32 

BASE FLOOD 

REGULATORY 

762.22 
764.31 
767.23 
771.84 
773.09 
776.19 
778.54 
782.81 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
ANDINCORPORATEDAREAS 

Section 
Area 

(SQUARE 
FEET) 

346.04 
273.48 
270.14 
444.7 
182.47 
322.64 
246.16 
160.74 

' ~ i d t h ~ i d t h  

FLOODWAY DATA 
HACKER WASH 

Mean 
Velocity 

(FEET PER 
SECOND) 

3.9 
4.94 

5 
3.04 
7.4 
4.18 
5.48 
8.4 

Within County 

WATER SURFACE 
WITHOUT 

FLOODWAY 

(FEET 

762.22 
764.31 
767.23 
771.84 
773.09 
776.19 
778.54 
782.81 

ELEVATION 
WITH 

FLOODWAY 

NGVD) 

763 
765.2 
768.02 
772.23 
773.47 
777.09 
779.1 
783.75 

INCREASE 

0.78 
0.89 
0.79 
0.39 
0.38 
0.9 

0.56 
0.94 



BASE FLOOD FLOODING SOURCE FLOODWAY 

REGULATORY 

723.45 
724.06 
724.1 1 
727.44 
727.97 
728.01 
729.54 
732.63 
733.9 

Cross Section 

Hacker Wash Diversion 
A 
6 
C 
D 
G 
H 
I 
J 
K 

' ~ i l e s  Above confluence 

~istance' 

0 
0.029 
0.139 
0.17 
0.219 
0.268 
0.364 
0.449 
0.54 

withsand Tank 

FLOODWAY DATA 
HACKER WASH DIVERSION 

c 
r m 
cn 

Mean 
Velocity 

(FEET PER 
SECOND) 

5.19 
1.69 
2.12 
7.44 
2.09 
3.44 
8.32 
5.04 
5.26 

Within County 

WATER SURFACE 
WITHOUT 

FLOODWAY 

(FEET 

723.45 
724.06 
724.1 1 
727.44 
727.97 
728.01 
729.54 
732.63 
733.9 

width2 
(FEET) 

990 
880 
850 
440 
500 
345 
284 
238 
201 

Wash 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

Section 
Area 

(SQUARE 
FEET) 

1675.93 
3269.05 
2616.49 

744.9 
2662.83 
1617.02 
669.1 8 
1105.12 
1059.69 

2 ~ i d t h ~ i d t h  

ELEVATION 
WITH 

FLOODWAY 

NGVD) 

724.45 
725.04 
725.08 
727.79 
728.77 
728.97 
729.76 
733.59 
734.9 

INCREASE 

1 
0.98 
0.97 
0.35 
0.8 
0.96 
0.22 
0.96 

1 



FLOODING SOURCE 

Cross Section 

Gila Bend Canal Wash 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 

L 
M 
N 

1 Miles Above Confluence 

~istance' 

0.069 
0.172 
0.27 
0.375 
0.478 
0.546 
0.62 
0.689 
0.773 
0.835 
0.902 
0.974 
1.052 
1.143 

withsand Tank 

FLOODWAY 

w 
L 
VI 

Width2 
(FEET) 

71 0 
51 0 
435 
410 
410 
420 
420 
370 
320 
315 
365 
355 
330 
370 

Wash 

BASE FLOOD 

REGULATORY 

744.4 
744.4 
744.49 
744.56 
744.63 
744.68 
744.71 
744.73 
744.77 
744.8 
744.85 
744.86 
744.94 
745.04 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

Section 
Area 

(SQUARE 
FEET) 

4286.51 
1477.32 
1658.35 
1736.27 
1547.88 
1902.58 
2529.21 
2004.39 
201 4.82 
1634.58 
2484.24 
1888.74 
2193.76 
662.12 

'~ id thmid th  

FLOODWAY DATA 
GILA BEND CANAL WASH 

Mean 
Velocity 

(FEET PER 
SECOND) 

0.24 
0.73 
0.79 
0.88 
1.01 
0.87 
0.87 
1.3 
1.43 
1.86 
1.24 
1.64 
1.34 
5.1 

Within County 

WATER SURFACE 
WITHOUT 

FLOODWAY 

(FEET 

744.4 
744.4 
744.49 
744.56 
744.63 
744.68 
744.71 
744.73 
744.77 
744.8 
744.85 
744.86 
744.94 
745.04 

ELEVATION 
WITH 

FLOODWAY 

NGVD) 

745.15 
745.15 
745.1 9 
745.24 
745.29 
745.33 
745.35 
745.38 
745.43 
745.48 
745.57 
745.6 
745.68 
745.61 

INCREASE 

0.75 
0.75 
0.7 
0.68 
0.66 
0.65 
0.64 
0.65 
0.66 
0.68 
0.72 
0.74 
0.74 
0.57 



FLOODING SOURCE 

Cross Section 

Quilotosa Wash 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 
R 
S 
T 
U 
V 
W 
X 

1 Miles Above Confluence 

~istance' 

3.776 
3.793 
3.874 
3.892 
3.921 
4.01 3 
4.109 
4.201 
4.29 
4.386 
4.399 
4.414 
4.477 
4.567 
4.664 
4.755 
4.846 
4.936 
5.025 
5.114 
5.203 
5.289 
5.379 
5.48 

withsand Tank 

FLOODWAY 

m 
I- 
rn 
Cn 

width2 
(FEET) 

1518 
1417 
2330 
2360 
2400 
700 
818 
980 
846 
808 
1672 
1700 
1125 
800 
900 
550 
144 
469 
500 
400 
610 
816 
545 
1608 

Wash 

BASE FLOOD 

REGULATORY 

717.21 
71 7.95 
723.1 
723.1 1 
726.37 
726.38 
728.32 
731.91 
734.45 
737.69 
743.73 
744.03 
744.41 
744.45 
744.52 

747 
748.2 
753.88 
754.94 
755.1 4 
757.04 
758.49 
762.1 1 
766.07 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

Section 
Area 

(SQUARE 
FEET) 

3375.39 
5445 

7839.08 
7489.14 
12498.8 
2101.46 
1479.45 
1700.25 
1483.31 
1735.69 
2680.67 
3433.37 
2977.84 
8197.29 
3226.73 
3738.34 
524.26 

2730.97 
2083.57 
894.16 
1293.75 
1072.95 
877.19 
1952.54 

'widthwidth 

FLOODWAY DATA 
QUlLOTOSA WASH 

Mean 
Velocity 

(FEET PER 
SECOND) 

4.5 
2.79 
1.94 
2.03 
1.22 
4.36 
6.2 
5.39 
6.18 
5.28 
3.42 
2.67 
1.49 
0.54 
3.92 
2.42 
8.49 
5.04 
2.14 
4.98 
3.44 
4.15 
5.07 
4.02 

Within County 

WATER SURFACE 
WITHOUT 

FLOODWAY 

(FEET 

717.21 
71 7.95 
723.1 
723.1 1 
726.37 
726.38 
728.32 
731.91 
734.45 
737.69 
743.73 
744.03 
744.41 
744.45 
744.52 

747 
748.2 
753.88 
754.94 
755.14 
757.04 
758.49 
762.1 1 
766.07 

ELEVATION 
WITH 

FLOODWAY 

NGVD) 

71 8.21 
71 8.62 
723.14 
723.17 
726.62 
726.48 
728.88 
732.46 
734.97 
738.26 
744.1 6 
744.61 
745.1 3 
745.2 
745.07 
747.36 
748.81 
754.34 
755.32 
755.65 
757.38 
759.41 
762.63 
766.18 

INCREASE 

1 
0.67 
0.04 
0.06 
0.25 
0.1 
0.56 
0.55 
0.52 
0.57 
0.43 
0.58 
0.72 
0.75 
0.55 
0.36 
0.61 
0.46 
0.38 
0.51 
0.34 
0.92 
0.52 
0.1 1 



. - 
FLOODING SOURCE 

m 
r m 
01 

Cross Section 

Quilotosa Wash 
(Continued) 

Y 
Z 

A A 
AB 
AC 
AD 
AE 

Miles Above Confluence 

~istance' 

5.569 
5.663 
5.749 
5.841 
5.907 
5.993 
6.084 

withsand Tank 

FLOODWAY 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

BASE FLOOD 

FLOODWAY DATA 
QUILOTOSA WASH 

Mean 
Velocity 

(FEET PER 
SECOND) 

5.41 
4.97 
4.48 
4.22 
6.66 
4.04 
5.71 

w 

width2 
(FEET) 

1087 
951 
1217 
1007 
860.2 
1197 
974 

Wash 

INCREASE 

0.39 
0.67 
0.58 
0.49 
0.99 
0.89 
0.86 

REGULATORY 

768.72 
771.65 
774.24 
776.19 
777.6 
780.7 
782.88 

Section 
Area 

(SQUARE 
FEET) 

1452.06 
1580.25 
1752.42 
1860.53 
11 79.42 
1941.3 
1375.47 

WATER SURFACE 
WITHOUT 

FLOODWAY 

(FEET 

768.72 
771.65 
774.24 
776.19 
777.6 
780.7 
782.88 

ELEVATION 
WITH 

FLOODWAY 

NGVD) 

769.1 1 
772.32 
774.82 
776.68 
778.59 
781.59 
783.74 



FLOODING SOURCE FLOODWAY BASE FLOOD 
WATER SURFACE ELEVATION 

Section Mean REGULATORY WITHOUT WITH INCREASE 
Cross Section ~istance' width2 Area Velocity FLOODWAY FLOODWAY 

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

Quilotosa Wash 
(Continued) 

AF 4.673 690 2559.13 1.33 744.41 744.41 745.13 0.72 
AG 4.770 280 466.61 7.29 744.98 744.98 745.42 0.44 
AH 4.870 340 804.6 4.23 748.52 748.52 749.52 1 
Al 4.980 290 656.23 5.18 751.39 751.39 752.04 0.65 
AJ 5.099 350 760.61 4.47 754.65 754.65 755.1 2 0.47 
AK 5.186 285 602.21 5.65 756.75 756.75 757.48 0.73 
AL 5.269 270 604.91 5.62 759.35 759.35 760.32 0.97 
AM 5.372 275 641.58 5.3 762.62 762.62 763.47 0.85 

Miles Above Confluence withsand Tank Wash w 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

P 
m MARICOPA COUNTY, AZ 

FLOODWAY DATA 
In 

AND INCORPORATED AREAS QulLoTosA WASH (EAST SPLIT) 



FLOODING SOURCE 

Cross Section 

West Quiiotosa Wash 
A 
I3 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 
R 
S 
T 
U 
V 
W 
X 

Miles Above Confluence 

FLOODWAY 

~istance' 

0.239 
0.256 
0.337 
0.355 
0.387 
0.475 
0.563 
0.654 
0.742 
0.832 
0.879 
0.89 
0.926 
1.018 
1.107 
1.202 
1.293 
1.371 
1.449 
1.515 
1.593 
1.675 
1.772 
1.873 

withsand Tank 

m 
r 
rn 
VI 

width2 
(FEET) 

1498 
1429 
2340 
2370 
2450 
700 
600 
51 4 
542 
700 
1200 
1380 
1480 
1510 
1510 
1480 
1480 
1350 
1250 
1200 
1100 
895 
850 
1100 

Wash 

BASE FLOOD 

REGULATORY 

717.21 
717.95 
723.04 
723.05 
726.26 
726.24 
727.29 
730.74 
732.66 
735.55 
742.52 
743.33 
743.44 
743.49 
743.76 
747.07 
749.11 
751.45 
753.68 
755.21 
756.67 
758.16 
760.74 
763.13 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

Section 
Area 

(SQUARE 
FEET) 

3324.22 
5452.76 
7684.85 
7327.79 
1 1779.48 
3017.41 
1576.43 
1904.73 
1899.74 
1857.65 
1605.03 
3338.1 7 
7928.54 
5689.5 
2628.9 
2615.9 
2759.32 
2666.31 
2545.38 
2502.15 
2543.23 
1912.53 

1718 
2328.5 

2 ~ i d t h ~ i d t h  

FLOODWAY DATA 
WEST QUILOTOSA WASH 

Mean 
Velocity 

(FEET PER 
SECOND) 

4.57 
2.79 
1.98 
2.07 
1.29 
3.51 
6.72 
5.57 
5.58 
5.71 
6.6 
3.21 
1.35 
1.88 
4.07 
4.09 
3.88 
4.01 
4.2 
4.28 
4.21 
5.59 
6.23 
4.6 

Within County 

WATER SURFACE 
WITHOUT 

FLOODWAY 

(FEET 

717.21 
717.95 
723.04 
723.05 
726.26 
726.24 
727.29 
730.74 
732.66 
735.55 
742.52 
743.33 
743.44 
743.49 
743.76 
747.07 
749.1 1 
751.45 
753.68 
755.21 
756.67 
758.16 
760.74 
763.13 

ELEVATION 
WITH 

FLOODWAY 

NGVD) 

718.21 
718.63 
723.06 
723.09 
726.25 
726.24 
727.48 
731.08 
733.36 
736.1 2 
742.94 
744.04 
744.27 
744.37 
744.76 
747.55 
750.09 
752.06 
754.32 
756.08 
757.62 
758.79 
761.41 
764.1 

INCREASE 

1 
0.68 
0.02 
0.04 
-0.01 

0 
0.19 
0.34 
0.7 
0.57 
0.42 
0.71 
0.83 
0.88 

1 
0.48 
0.98 
0.61 
0.64 
0.87 
0.95 
0.63 
0.67 
0.97 



FLOODING SOURCE 

Cross Section 

West Quilotosa Wash 
(Continued) 

Y 
Z 

A A 

' ~ i l e s  Above Confluence 

~istance' 

1.969 
2.058 
2.155 

withsand Tank 

FLOODWAY 

: 
r 
rn 
VI 

width2 
(FEET) 

1050 
1190 
830 

Wash 

BASE FLOOD 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

Section 
Area 

(SQUARE 
FEET) 

1699.54 
1845.46 
1913.81 

'~idthNv'idth 

INCREASE 

0.95 
0.86 
0.45 

REGULATORY 

765.34 
769.07 
772.65 

FLOODWAY DATA 
WEST QUlLOTOSA WASH 

Mean 
Velocity 

(FEET PER 
SECOND) 

6.3 
5.8 
5.59 

Within County 

WATER SURFACE 
WITHOUT 

FLOODWAY 

(FEET 

765.34 
769.07 
772.65 

ELEVATION 
WITH 

FLOODWAY 

NGVD) 

766.29 
769.93 
773.1 



BASE FLOOD FLOODING SOURCE FLOODWAY 

Cross Section 

Sauceda Wash 
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 

A A 
' ~ i l e s  Above Confluence 

INCREASE 

1 
0.77 
0.36 

0 
0.14 
0.2 
0.36 
0.33 
0.62 
0.73 
0.72 
0.56 
0.81 
0.95 
0.95 
0.92 
0.89 

1 
0.8 
0.5 
0.51 
0.77 
0.74 
0.9 
1 

0.64 
0.85 

REGULATORY 

721.39 
722.41 
724.06 
726.07 
727.47 
727.56 
729.24 
729.22 
729.42 
731.28 
732.78 
742.82 
743.1 
743.44 
743.44 
743.52 
744.41 
747.82 
750.03 
752.24 
754.49 

757 
759.07 
761.28 
763.95 
765.91 
767.59 

width2 
(FEET) 

132 
118 
110 
94 
105 
103 
500 
555 
408 
425 
355 
1676 
1705 
1690 
550 
458 
340 
440 
330 
250 
21 5 
240 
261 
283 
31 5 
240 
216 

Wash 

~istance'  

4.01 1 
4.045 
4.062 
4.079 
4.09 
4.107 
4.129 
4.184 
4.27 
4.364 
4.457 
4.482 
4.497 
4.543 
4.64 
4.728 
4.821 
4.909 
5.001 
5.091 
5.187 
5.27 
5.367 
5.453 
5.551 
5.639 
5.734 

withsand Tank 

FLOODWAY DATA 
SAUCEDA WASH 

1 

r 
rn 
VI 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

WATER SURFACE 
WITHOUT 

FLOODWAY 

(FEET NGVD) 

721.39 
722.41 
724.06 
726.07 
727.47 
727.56 
729.24 
729.22 
729.42 
731.28 
732.78 
742.82 
743.1 
743.44 
743.44 
743.52 
744.41 
747.82 
750.03 
752.24 
754.49 

757 
759.07 
761.28 
763.95 
765.91 
767.59 

Section 
Area 

(SQUARE 
FEET) 

754.29 
697.99 
775.52 
971.08 
966.1 1 
978.73 
3035.16 
2147.78 
1270.44 
1589.02 
1383.5 

2663.21 
3564.45 
13432.78 
4206.09 
2932.77 
792.19 
1330.23 
1076.15 
1147.71 
886.17 
1072.17 
1038.6 
867.68 
1208.99 
1200.31 
1002.28 

'widthwidth 

ELEVATION 
WITH 

FLOODWAY 

722.39 
723.18 
724.42 
726.07 
727.61 
727.76 
729.6 
729.55 
730.04 
732.01 
733.5 
743.38 
743.91 
744.39 
744.39 
744.44 
745.3 
748.82 
750.83 
752.74 

755 
757.77 
759.81 
762.18 
764.95 
766.55 
768.44 

Mean 
Velocity 

(FEET PER 
SECOND) 

6.19 
6.69 
6.02 
4.81 
4.83 
4.77 
1.54 
4.06 
6.86 
5.49 
6.3 
3.27 
2.45 
0.65 
1.35 
1.94 
7.18 
4.28 
5.29 
4.96 
6.42 
5.31 
5.48 
6.56 
4.71 
4.74 
5.68 

Within County 



STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH SAND TANK WASH 



STREAM DISTANCE CONFLUENCE WITH TANK WASH 





890 890 

880 880 

870 870 

860 860 

850 850 

840 840 

830 830 

820 820 

- - - - - - - - - - 100-YEAR FLOOD 

81 0 
STREAM BED 

CROSS SECTION 

800 
1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.6 

STREAM DISTANCE CONFLUENCE WITH BENDER 



830 

820 

81 0 

800 

790 

780 

770 

760 

100-YEAR FLOOD 

STREAM BED 

CROSS SECTION 

L.9 5.0 5.1 5.2 5.3 5.4 5.5 5.6 5.7 5.8 5.9 6.0 6.1 6.2 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH GILA RIVER 



STREAM DISTANCE MILES ABOVE CONFLUENCE RIVER 



820 

810 

800 

790 

780 

770 

760 

750 

100-YEAR FLOOD 

740 
STREAM BED 

730 
~ - 

5.2 5.3 5.4 5.5 5.6 5.7 5.8 5.9 6.0 6.1 6.2 6.3 6.4 6.5 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH GILA RIVER 



- - - - - -- - - - - - - 100-YEAR FLOOD 

STREAM BED 

- 6.5 6.6 6.7 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7 7.8 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH GILA RIVER 





STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH EVANS WASH 



100-YEAR FLOOD 

STREAM BED 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH QUILOTOSA WASH 



STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH QUILOTOSA WASH 



795 

790 

785 

780 

775 

770 

765 

760 

- - - - 100-YEAR FLOOD 

STREAM BED 

.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4 

STREAM DISTANCE MILES ABOVE CONFLUENCE HACKER WASH 



STREAM DISTANCE CONFLUENCE WASH 



STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH EVANS WASH 



STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH QUILOTOSA WASH , 

3 

01 P 
. 



2 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH QUILOTOSA WASH 01 P 





I STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH THE GILA RIVER I 



770 

765 

760 

755 

750 

7 45 

740 

735 

---- 100-YEAR FLOOD 

4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.1 5.2 5.3 5.4 5.5 5.6 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE THE RIVER 





+ 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH QUILOTOSA WASH 02P 



r i ; l , , :  -.++..I--! i , : +,A : ; iH--bJ- \  i i i l l i i : : i ! l  ' i i i l i i  =+.. . 8 , 
7 ; ; 9 : , , , *&-, ' +be-: my-+r-: 

l i  ! , , I , I  j l l l i ! l !  I , 1 : *~*#// - - - --__, , , , 100-YEAR FLOOD 1 1  

. 

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 .O 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH WEST QUILOTOSA WASH 



100-YEAR FLOOD 

7 STREAM BED 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH GILA RIVER 



I 00-YEAR FLOOD 

STREAM BED 

CROSS SECTION 

5.3 5.4 5.5 5.6 5.7 5.8 5.9 6.0 6.1 6.2 6.3 

STREAM DISTANCE IN MILES CONFLUENCE WITH GILA RIVER 



STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH GILA RIVER 



775 

770 

765 

760 

755 

750 

745 

740 

100-YEAR FLOOD 

i.0 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9 7.0 

STREAM DISTANCE MILES ABOVE CONFLUENCE GILA RIVER 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

FLOODPLAIN DELINEATION STUDY OF 
CI I  A RFNn ARFA . 

DATUM 
FCD CONTRACT NO. 99-18 

HORIZONTAL: North American Datum of 1983 
VERTICAL: Notional Geodetic Vertical Datum of 1929 

STATEMENTS BY PROFESSIONAL REGISTRANTS 
The following statements apply t o  the individual seals affixed t o  eoch of the 
maps following the cover sheet. 

The ground control survey was prepared under my direct supervision 

The photogrammetry and topographic mapping were prepared under my direct 
supervision: 

T 
MA~ICOPA COUNW 

Not to Scole 

STUDY AREA MAP AND SHEET INDEX 

AERIAL MAPPING 
COOPER AERIA SURVEYS CO. 
1 1402 N. CAV k CREEK ROAD 
PHOENIX, ARIZbNA 85020 
FLIGHT DATE: 19-7-99 & 9-30-99 
CONTOUR INTERVAL: 2' & 4' 

GROUND CONTROL I 
SURVNET INC. 
150 N. STAPLN DRIVE 
MESA, ARIZONA 85203 

HYDRAULICS 
ENGINEERING AND ENVIRONMENTAL CONSULTANTS 
3003 N. CENTRAL AVENUE, SUITE 600 
PHOENIX, AZ. 85012-2905 602-248-7702 





















I 
ZONE A99 T~ he f r o r  la:->-- b y  

F ~ ~ ~ ~ ~ I  flood potemion sl -n under 
no haw ele%=i xc < : m i n e d .  

ZONE COastzl flood ~ i l h  .e.oi-. -a-: ( ~ a ' c  
action); no haw floe? e-ev?: 1-3 dc:cr- 
mined. 

ZONE VE c ~ ~ ~ ~ I  flood ~ i r h  bee; r. ---I ( u l \ r  
haw flood e <,a: I.-; :%:e-mlr?d. 

I FLOODWAY AREAS I N  ZONE A E  

OTHER FLOOD AREAS 
ZONE x A~~~~ of 500-be:- - : : : >-"as o f  

flood ,, :- i . e i ; t  ze r rh r  
less than 1 fat: i -  1 :- ~ 2 ' " E . e  

less than 5 : . ? - :  -- :: 2 ° C  . - 
areas protected i. is: ;-;- ' 0 -  
year flood. 

I rl O T H E ~ A R E A S  

ZONE x A~~~~ determinec :i zi : ..:s':e 5 3 0 -  
year f lood plain. 

ZONED undetermined. A~~~~ in which ' 2 ; :  -i;:-!s ?re 

Flood B o u n d t - ~  

- -  Floodway Bodr;: 

---- zone D B o u n d i - i  

Boundary Dl., .!-I 5 :<; i F i 2 0 i  
Hazard z o r i i  I-; s: , " Z Z . '  

Dividing A i i Z i  i : =fe-e.- :  
Coastal Base F : ;  : r  : : + \ a :  0 7 5  
Within Spe;iz: =::  :: 4 . 5 : Z : C ~  

Zones. 

 are Flood E le \~ : ic -  L i - e ;  Ele- 
-513- vation in Feet* 

D D Cross Section L i - 5  

B~~~ F I O O ~  EI? .i:. r - s F e c  
(EL  9871 where unifo-- - - Zcne' 

RM7X Elevation Refere; :- . '2-\ 

r ~ ~ f ~ ~ ~ ~ ~ ~ d  to the National Geodetic Vertical D a n -  z' 1529 

NOTES 
. . . - . . .. Thismao~iforusein;~dmtnistei lng!h~Na!cna ' r r  - - :  . .: -:- =. - - -  - 

tt do,-,, necessrlriiy ,dentfy a areas S L I ~ '  i:' : - . : : -I : - : - . . 
.. .. . . 

frorn Spec .,I ,>: i u o d  -n.a,nagrsourreiolsmi Harard Areas i i i z e o r a '  L :. : - 1  :~. :: x:: :: 

~ ~ ~ ~ ~ o t  ipeciai flood haiard(l00-year flood) incl:=e 1 : - I 5  " L i . = 3  'E 
AH. AO. A59 V. V 1 3 0  AND VE. 

ceflain not special F I O O ~  Hazard Areas -2. z+ r -:-cr-i: t .  i ; ' : z  
controi structures 

1 I ~ ~ ~ ~ d ~ ~ ~ ~ ~ ~ f t h ~ f i o ~ d ~ ~ ~ s ~ ~ ~ ~ c o m p u t e d  betwee" Cross with regard sri ,iol,h. to requirements i ; a t c . c i i  o' . .  r-s : 5 % : -  : =  =e:-E : - i  :- z - r :  :ne-gi-:. --;--. ' - : e x  :~ z 

Management Agency I 
I ~l~~~~~~ ," some areas may be too ri--;.- ': s-:. :; 5:z  t 

~i~~~~~~ are mthe Flood Insur i - re  5:. r. = + z Y  I I coas.ai bas? flood eievations apply only lanewa'; :' --: i - : e - e  

corporate iim3ts shown are current as of the d s l i  I- - i - x --t . :+, 
. . . - . . . . ccnlact appiop:lale cammuntty otflciali :: ci-5.- - -  . 

ilmtti have changed subsequent to the issuance r r - i  -:I I 
I I-: ior map revision hlstory prior to c:.-- . li -:rc - -  - -  

section 6 0 of the Fioad Insurance Study RePo'. 

F O ~  aO!oln$ng map panels see separately puntec f.' ? r  - : = 

MAP REPOSITORY I 
~ , ~ i i . r  10 Reposnory Listing on - r - . . . . I 

EFFECTIVE DATE IS! OF REVISlOh S - I  - -  5 =<'.E.. .. . . 
iv lap.t r t5ed D E C E M B i i i  3 :i'!.? tCzCm3ngc :?:: . : Z  ? = . = .  . . 
t o  aoo bare i i ood  r leual ionr t o  aod sptz  2 . : 1 : - 2 : ~ - z  2 - e ~ :  

- - t o  der ignat~onr ,  c h a n j e  special  to update i l o o d  map h a z a r d  f o r m a t ,  a r e z i  t c  a:: - 1  -: :-:-;; r r .  2 - 2  ;: -;so 'c 

names, t o  ref lect  updated t o p o g i a p h i t  - 5 -  : - 2-; r o  
Incorporate previously tsrued ler tersof map .;. s : - 

I 
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I SPECIAL FLOOD HAZARD AREAS INUNDAl  
BY 100-YEAR FLOOD 
ZONE A No brvj flood elevations determined. 

t . . . . , , . . . . .. . .. .- .--~ 
. .~ - JOINS PANEL ,195 

-- 
NOTE: MAP AREA SHOWN ON THIS PANEL IS LOCATED 
WITHIN TOWNSHIP 6 NORTH, RANGE4 WEST. 

ZONE AE Baw fiood elevations determined. 

ZONE AH Fiaod demhr of 1 to 3 feet (usually area 
pending); b a s  flood cierarionr dcUrmi8 

ZONE A0 Flood depths of ? to 3 feet (uwraily $1 
flow on sloping terrain); average dc 
determined. For areas of alluvial fan flq 
ing, vclocltiel also determined. 

ZONE A99 TO ~ c d c n l  be pmcected flood protection from tmyrar ryrtom flood u, 

~onstr~ction; no baw el~vafion~dctcrmi~ 

ZONE v 
CO& action); flood no b m  with flood velocity elevations h u u d  dl (v 
mined. 

ZONE VE 
co-i wtion); flood b l u  flood with olcvationr velocity h u u d  detami (\ 

I FLOODWAY AREAS I N  ZONE AE 

i OTHER FLOOD AREAS 
, I ZONE X 

Areas 100-year o f  flood 500-year with flood; average area5 dei 
of less than 1 foot or wlth drair 
areas area5 protected less than by 1 square levees from mile;, 

year fiood. 

ZONE X Areas determined to be outride ! 
year fiood p l a n  

ZONED Arear in which flood hadrds 
undetermined. 

Flood Boundary 

---- Fioodway Boundary 

---- Zone D Boundary 

Zones. 

Bare Flood Elevation Line; 
-513-- vation in  Feet* 

@-,@ Cros  Secttun Litre 

(EL 987) Bare Flood Elevation in 
Where Uniform Within ZL 

RM7X Elevation Reference Mark 

*Referenced to  thc Niltonal Geodctbc Ve r t i c~ l  Ddtum o f  1929 

NOTES 
Thismaoisfor use insdministerinethe Nationai Fiood iiirurance Pro - 
! ?CP<JL: ' r.zs,ar , US~II T, ., erea, >-:,=.! . ' .r J d .I~I>C 
'. , v  ' . a m l a  n i ~ ~ ~ - . . r r e ~ 0 1 5 m a  I, ie 01dc,r, an.melr.c'elrureso 
$ i , .  I h ' " I .  .' ; \ , , .  

Areas AH, AO. ofspeciai A99. V, V l  liood 30 hazard AND YE (100-year flood) includeZones A. A1.3 

Certain areas not in Special Flood Hazard Areas may be protected b) 
~ontroi  Structures. 

Boundarter oftheiloodways werecoinpuied a1 c ros  sectionsand in 
lated between cross sections The floodways were based on hyc 
conslderat~ons with reeard to requirements of the Federal Emer 
Management Agency - - 
Fioodway widths ;n some areas may be too nsrrow to show to : 
Floodway wtdths are provided in the Flood Insurance Study Report. 

Coastai base flood elevations applyonly landward of the shorelme. 

I Cor0,rale I m 1s soonn are :Llren! as of tne abl? 01 tnlS map Tn 
5 1 1 ~ -  3 ccn1a;t acpr:pr.ale commLn 1 1  off$c,a r tooelerm~nr 11 cor 
.m 1s n2.e cnandeo r.osa,rnt to tnr rs.arre 01 Ine map 

I For community map rev~rion history prior to countwide mappir 
Section 6 0  of the Flood Insurance Study Report. 

I For adjoining map paneis see separately printed Map Index 

MAP REPOSITORY 

Refer t o  Repository Listing on  lndex Map 

I EFFECTIVE DATE OF 
COUNTYWiOE FLOOD INSURANCE RATE MAP: 

APRIL 15. 1988 

EFFECTIVE DATE (S) OF REVtSiON IS) TO THIS PAN1 

Map revised SEPTEMBER 30. 1995 to update corporate lim 
change base flood elevations, to add base flood elevations, t 
spacial fiood hazard areas, to change speciai fiood hazard are 
change zone designations, to add and uodata roads and road n 

~ - ... .. 
to reflect updated topographic information, to incorporate pral 
issued letters of map revision, and to incorporate previously 
ietters of map amendment. 

To determine if fiood insurance is available, contact an in! 
agent or call the National Flood Insurance Program at 
6386620. 
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MARICOPACOUNN 
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THlS AREA IS SHOWN ON MAP NUMBER 04013C3465 D 
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ZONE i3 

.- -.-. -" ~~ . . . .  ........ . 

!>UUYC.CI I luud Uuullddiy 

1OO.Year Flood tloundary - -- 

Zone Dcsignatians 

, , IO0Yr.u I Iwrd I l ~ ~ ~ i ! ~ d . ~ r y  

100- l  CJI I luud Uuul~d.ii y 

Uabc I lood Llcv~Lion Line -513- 
With Elcvarion I n  Feet** 

Bnsc Flood Elevation in F w t  
Whcrc Unilorm Wirliin Zonc*' 

Clcvation Kelciencc Mark 

Zone D Boundary 

**Rcferenieii to tilt Nalionai Gcudetic Vertical Datum of  1929 

EXPLANATION OF ZONE DESIGNATIONS 

EXPLANATION 

Arear of 100-year flood; bare flood elevationi and 
flood hazard factors not determined. 

A0 Arear of 100-year shallow flooding where depths 
are between one (1) and three (3 )  feet;average depths 
o f  inundation are rhown, but no flood hazard factors 
are determined. 

AH Arear o f  100-year shallow flooding where depths 
are between one (1) and three (3) feet; base flood 
elevations are determined. are shown, bur no flood hazard factors 

A1-A30 Arear o f  100-year flood; bare flood elevations and 
flood hazard factors determined. 

A99 Aiear of 100-year flood to be protected by flood 
protection system under construction; base flood 
elevations and flood hazard factors not determined. 

Areas between limits o f  the 100-year flood and 500- 
year flood; or certain areas subject to 100-year flood- 
ing with average depths less than one ( I )  foot or where 
the contributing drainage area is less than one square 
mile; (Medium or areas shading) protcc~cd by levees from the base flood. 

Area, o f  minimal flooding. (No shading) 

Arc.ir 01 i in~letcrminrd, hut pos\ible, l lood h.11.1rdr. 

Areas o f  100-year coastal flood with velocity (wave 

I UNINCORI'ORATED I .t,:tioi~); h , ~ x  lloc,cl elt:v.itii)ns ;i1~<1 IIo<III h;i~;ird I.ll:loi5 
ZONE 6 i UOI detettnit~ed. 

I 
V1-V30 Areas o f  100-year coastal flood with velocity (wave 

action); base flood elevations and flood hazard factors 
determined. 

NOTES TO USER 
Thls map is for use in admbn8slerin~ the Natlonal Flood Insurance ................... .. ?l0gllli,i, 8 ,  *<,e, ,,!..:,r - , I  +,edz >,~,t,)ec! ,?,I ."*,"= 
Parttcularly from local drofinagesourcesaf smallsire,or all planimetric 
features outside Special Flood Hazard Areas. 

. .  -- 
Corporate limlts shown are Cutrent as of the date of this map. The user 
should contact appropriate community officials to determine if 
corporate limits have changed subsequent to the issuanceof the map. 

For community map revision history prior to cauntywide mapping, see 

I I I Section 5.4 of the Flood Insurance Study Repon. 

I I I i 
I ! I i 

For adio~ning map Panels, see separateiy printed Map Index. 
I I I 

I EFFECTIVE DATE OF 
I COUNTYWIDE FLOOD INSURANCE RATE MAP: 

APRIL 15, 1988 

EFFECTIVE DATE (S) OF REVISION IS) TO THlS PANEL: 

Refer to the FLOOD INSURANCE RATE MAP EFFECTIVE date 
shown on this map to  determine when actuarial rates apply t o  
structures in the zones where elevations or depths have been estab- 

To  determine i f  flood insurance is available in  this community, 
contact your insurance agent, or call the National Flood Insurance 
Program, at (800) 638-6620. 
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NOTE: MAP AREA SHOWN ON THIS PANEL IS LOCATED WITHIN TOWNSHIP G SOUTH, RANGE4WEST GNU TOWNSHIP 6 SOUTH, RANGE 5 WEST I 

LONt AW t l w d  de1>111> "1 I t o  3 i 
llulm UII ~Itttsbby i r ~ ~ a l u ]  
d ~ l o ~ ~ ~ t l ! ! ~ ~ ~ l  I111 i t w  YI , 
lnp, vrtacittcr riro dctcrmti I 

ZONE A99 To br prorectrd from lr 
Fedcnl flmd prormio, 
conrrrunton. no base rim 

ZONE V Colrul flood with vclac 
anion); no b a  flood 
mined. 

ZONE VE Cl-l flood with vclor 
mion): bur  flood el-r 

FLOODWAY AREAS IN  ZONE AE 

I] OTHER FLOOD AREAS 

ZONE X Arear o f  500-year fl 
100-vear flood w i th  . 
of I&$ than 1 foot  oi 
areas less than 1 s q ~  
areas year flood. protected b y  lev 

ZONE X Areas determined t o  b I OTHER AREAS 
year flood platn. 

Z O N E D  Arear undetermined. in which f l o o i  

- . . - flood Boundary 

----- Floodway Boundary 

Zone D Boundary 

Boundary Dividing ; 

Hazard Dividing Zones, Areas an i 

Coastal Bare Floe,. 

Zones. 

-513- Base Flood Elevati 
vation in Feet* 

D D Crus Scrtton Llne 

(EL9871 Base Flood Eleva 
Where Unaforrn I 

RM7X Elevation Reference 

*Referenced to  the N a l s o r ~ l  Geodetic Vertical Datur  

NOTES 
Th~srnapistoiusr ~nadmi i i : i l r i i i ig t l l rNal~o l ld l~ i00d ln i~  
'I d , w i  wl nrsruartly tder:tly all areas subiect to flood 
Iron1 lo< dl drJinagesourcesof small size,orall planimetric 
Specgal r l i . ,~~I Hdldrd Arcdi 

Areasolsprcidi flood nazarc 0 0 0  bear l l xo r  tniluoeZcr. 
AH. AO. A99. V. V1-30AND YE 

Cenainareds not in Sprc8aI Flood Ha2;.zAr+as may be pr 
Control ~lructuirs 

Management Agency. 

Floodway Floodway wldths widths are ,n provtderl some areas in the may Flood be loo Insurance narrow Stud to  . - 

Coastal base flood elevatbons apply only landward of the s. 

Corporate llmits shown are current as of the dole of this 
should ccntact appropriate cornmunlty offlciais to detein 
l~msts have changed subseqdent to thp ossuance ol the r n ~  

For community map revision hlstory prlor to coontywtdt 
Sectlon 6 0 of the Flood Insurance Study Reporb 

For adfoenlng map panels see separately pranted Map Ind-a 

MAP REPOSITORY 

Refer t o  Repository Ltstlng on  Index M 

EFFECTIVE D A l t  OF 
C O J ~ T Y ~ I O E  FLOOD INSURANCE RATE 

APRIL IS. 1988 

EFFECTIVE DATE (S) OF REVISION ( S I T 0  TI+: 

Map revised SEPTEMBER 30. 1995 to update coipn 
change bare flood elevations, t o  add base flood slev;. 
special flood hazard areas, to change special flood ha, 
change zone designations. to add and update roads ani 
to reflect updated topographic information, t o  incorpc:, 
issued lerterr of map revsion. and to incorporate prc,. 
letteis of map amendment. 

To determine if flood inwrancc is available, coniar i  

agent or call the National Flood Insurance Pros- 
6386620. 
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KEY TO MAP 

>UU-Yedl I loud U o u ~ ~ l ~ r y  . 
ZONE R - 

100-Yrdr Flood Bounddry - ~ - ~ -  - - 
Lone Designations 

100-Ycar Flood Boundary 
ZONE El - 

500-Yor  Flood Boundary 

Bare Flood Eirvation Line -513- 
With Elevation i n  Feet** 

Bare Flood Elevation in Feet (EL 987) 
Where Uniform Within Zone" 

Eievdtian Reference Mark RM7X 

Zone 0 Boundary --- 
River Mile mM1.5 

**Referenced to lh r  National Geodetic Vertical Datum of  1929 

EXPLANATION OF ZONE DESIGNATIONS 

ZONE EXPLANATION 

A Arear of 100-year flood; bare flood elevations and 
flood hazard factors not determined. 

A0 Arear of 100-year shallow flooding where depth! 
are between one (1) and three (3) feet; average depths 
o f  inundation are shown, but no  flood hazard factor! 
are determined. 

A H  Areas 01 100-year shallow flooding where depth! 
are between one (1) and three (3)  feet; base flood 
elevations are shown, but no flood hazard factors 
arc determined. 

Al.A30 Arcar of 100.year flood; base flood cicvationr and 
flood hazard factors determined. 

AS9 Arerr 01 '100-year flood to be protected by flood 
p ro t~c t i on  system under construction; base flood 
elevations and flood hazard factors nor determined. 

B Area. uctacen 1~m:tr 0 1  the 100-,ear l o a a  and SOU. 
) e a r  I looJ; or i c r t an  s r ~ a i  > Y O  e ~ t  10 100.)edr flooa. 
2nl ul ln  r r c r l z e  a ~ o t h l  l c l s  tn2n One 1 1  I luot or kr lcre  
th; contributikg dkainage area is iers'than one square 
mile; or areas protected by levees from the base flood. 
(Medium shading) 

C Areas ot minimal flooding. (No shading) 

D Areas o f  undetermined, but possible, flood hazards. 

V Areas o f  100-year coastal flood with velocity (wave 
action]; base flood elevations and flood hazard factors 
not determined. 

V1-V30 Areas or- 100-year coastal flood with velocity (wave 
action); base flood elevations and flood hazard factors 
determined. 

NOTES TO USER 
This map is for use in adm8nesterlog the Nattonal Flood Insurance 
Program: ~t does i ~ v i  i. i , r.>sariiy idl.r,tity ail areas iillii.r: io finofling. 
pall~rc.~zr!y!r~rnlo:a! 6 : ~ : ~ i a g e ~ o u r i ~ s 0 t ~ ~ . i o l I s ~ i ~ . , ~ i  o i ; ~ : d i ~ t r o ~ e t ( ~ ~  

C endin areas not in theSpec~al Flood Hazard Areas (ronesAandV) may 
be piotected by flood control structures 

Coa~tai base flood elevations appiy only landward of the shareltne 

Corporate limits shown are current asof thedateof this map. The user 
should  ont tact appropriate communlty officials to determine if 
corporate limits have changed subsequent to the issuanceof the map. 

For communlty map revision hlstory Prlor to caurltywide mapping, see 
Se~tiolt 5 4 of the Flood Insurance Study Repori 

For adlolntng map panels, see separately printed Map Index 

EFFECTIVE DATE OF 
COUNTYWIDE FLOOD INSURANCE RATE MAP: 

APRIL 15. 1588 

EFFECTIVE DATE (S) OF REVISION IS) TO THlS PANEL: 

ZONE D 

Refer t o  the FLOOD INSURANCE RATE MAP EFFECTIVE daft 
shown on this map to  determine when actuarial rater apply tc 
structures in the zones where elevations or depths have been esrab 
iirhed. 

To determine i f  flood insurance is available in  this community 
conlact your insurance agent, or call the National Flood lnruranct 
Program, at (800) 638-6620. 

ZONE D 

NOTE: MAP AREA SHOWN ON THlS PANEL IS LOCATED WITHIN TOWNSHIP 6 SOUTH. RANGE 5 WEST 

APPKOXlMAIt  SCALt  IN  F E L T  
1000 
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