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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 I-8 Interstate Highway south to the northern boundary of the
Baity 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 I-8 where overtopping of the canal and highway occurs. The proposed
names for these corridors are Gila Bend Canal Wash, I-8 Wash East, I-8 Wash West and
Hacker Diversion Wash.

1.2  Authority
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 T'5S R5SW 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 1-2isa
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
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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.LT.

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. 602-678-5111

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




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 I-8 on FIRM Panel 04013C3490E and ending on
FIRM Panel 04013C3491E.

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

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

I-8 Wash East — wash resulting from a diversion at Scott Avenue Wash, with runoff
routed through a retention basin. Begins upstream of I-8 and west of Scott Avenue Wash
on Firm Panel (4013C3490E.

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 I-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
I-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 I-8 and Hacker Wash on
FIRM Panel 04013C3480E.

2.2




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 I-8.

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

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

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

2.1.8 USGS Quad Sheets
7.5 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 be
found in Section 5 and calculations in Appendix E.

Diversions and Split Flows

e Bender Wash diversion at I-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 I-8 to Sand Tank Wash.

¢ There is breakout occurring upstream of I-8 from Sand Tank Wash to Scott Avenue
Wash.

¢ Split flow occurs at the confluence of I-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 I-8 embankment and rejoins the flow in Evans
wash at the Gila Bend Canal.




e 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.

o A diversion at Hacker Wash and 1-8 creates Hacker Wash Diversion as stormwater
flows along the I-8 embankment to the traffic interchange at the Southern Pacific
Railroad.

e 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 I-8 where it converges with Quilotosa Wash.

e A diversion at Sauceda Wash and the Southern Pacific Railroad directs stormwater to
the cast 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
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.

o 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

Floodplain Delineation Study, 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.
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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

[-8 Wash West

Citrus Valley Wash
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FEDERAL EMERGENCY MANAGEMEE AGENCY O.M.B No. 30670148
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
includes 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
eshate 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 PoEerwork Reduction Pro!ecf 53067—01482. Wcshiﬂgfon, DC 20503,

You are not required fo respond fo this collection of information unless a valld OMB Confrol Number is displayed in the upper right corner of
this form.
_

1. REQUESTED RESPONSE FROM FEMA

This request Is for o

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

(| LOMR A lefter 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.)

PX Other Describe: Floodplain and Floodway Detemnination

2. OVERVIEW

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

[0 Physical Change [ Improved Methodology/Data [] Floodway Revision

XK Other Describe: This s the first detailed study of this area
' 2 A photograph Is not required, but is very helpful during review.,

.2. Flooding Source: Bender Wash

3. Project Name/Identifier: Gila Bend ADMP/Foodplain Delineation Study, F.C.D. No 99-18

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

5. The NFIP map nanals) affected for all impacted communities is (are): ;
N AR N
Community No. Community Name State | Map No, Panel No. | Effective
Date

Ex; 480301 Katy, City ™ 480301 C005D 02/08/83

480287 Harrls County % 48201C 0220G (9/28/90
040037 Unincorporated area of Marlcopa County AZ 04013C 3490F 09/30/95
040037 Unincorporated area of Marlcopa County AZ o4013C 3491t Q9/30/95

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

Types of Flooding Structures
X Riverine | Channelization
| Coastal L] Levee/Floodwall
O Alluvial fan | Bridge/Culvert
l Shallow Floading (e.g. Zones AO and AH) O Dam
O Lakes [l Fil
I | Other (describe) L Other (describe)
I' ) PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

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




4. ENCROACHMENT INFORMATION

1. Does the State have jurisdiction over the floodway or its adoption by communifies participating in the NFIP?

O ves [ No

s, atfach 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.

2. Does the development in the floodway cause the 1% annual chance (base) elevation fo increase at any location by
more than 0.000 feet? [ ves ] No 1 ~N/A

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 ]

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 alteratives, notice to individual legal propery owners, concurrence of CEQ, and
cerification that no insurable structures are impacted.

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 te the Federal government.

Operation and maintenance plans are attached. g Yes No [ N/A
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-conirol project where 50 percent or more of the project’s cost is
federally sponsored, or the request is based on detfailed hydrolegic 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

7. SIGNATURE
Nofe:  understand that my signature indicates that all informafion Nofte: Signature indicates that the communily understands, from
submitted in support of this request Is cotrect the revision requester, the impacis of the revision on flooding

conditions in the communily.

Signature of Revision Requester Signature of Community Official
Printed Name and Tifle of Revision Requester Printed Name and Title of Community Official
flood Conirol District of Marlcopa County Hood Control District of Maricopa County
Company Name Community Name
Telephone No.: 602-506-1501 Date: Telophone No.: 602-506-1501 Date;
I I
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER Check which forms have been included with this request
ND/OR LAND SURVEYOR
with 44 CFR Ch. 1, Sect 65.2 Form Name and (Number) Requiredif ......
Hydrologic (3) new or revised discharges
e S Hydraulic (4) new or revised water-surface elevations
Signature ] Mapping & floodplain/floodway changes
[ channelization (&) channel is modified
1. Gavan, P.E., Prolect Manager 1 Bridge/Culvert (7) addition/frevision of bridge/culvert
1 ed Name and Title of Revision Requester [ Levee/Floodwall (8) addition/revision of levee/ffloodwall
[ cCoastal 9 new or revised coastal elevations
Reglstr No. 16594 Expires (Date) State Atlzong [ Coastal Structures (10 addition/revision of coastal structure
[ pam 1) additlon/revision of dam
Type of License/Expertise: Civil Engineering g Alluvial Fan (12) structures proposed on alluvial fan




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

PUBLIC BURDEN DISCLOSURE NOTICE
""-Elic reporting burden for this form is estimated fo average 3.67 hours per response. The burden estimate

des the time for reviewing instructions, searching existing data sources, gathering and maintaining the
needed dafa, 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 fo the Office of Management
and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503.
You are not required to respond fo this collection of information unless a valid OMB Conirol Number Is displayed in the upper right comer of
this form,

Nole: Fill out one form for each ﬂoodfng source sfudied

Community Name: Uningorporated Maricopa County
Flooding Source: Bender Wash

Project Name/identifier: Glla Bend ADMP, FC) No. 99-18

- 1. REASON FOR NEW HYDROLOGIE ANALYSIS
[ No existing analysis improved data [0 changed physical condition of watershed

[ Alternative methodology [ Proposed Conditions (CLOMR) 7] other

For the reason stated above, please attach a detailed explanation. if a computer program/mode! was used in revising the
hydrologlc analysis, please provide a diskette with the input files for the same flood recurrence infervals contained in the FS
for that stream; and at least for the 1% annual chance (base) flood where no detailed study exists.

Explanation provided: DJ ves [[] No Diskettes provided: ves [[] No

523 O O

2. METHODOLOGY FOR NEW ANALYSIS

\ndicate Method Required Datg Bata Included
[ statistical Andlysis of Gage Records Form 3 - Attachment A {1 ves [] No
[ Regional Regression Equations Form 3 - Attachment C [ ves ] No
X Precipitation/Runoff Model Form 3 - Attachment D X Yes ] No
[1 Other Back-up computations and supporting data L] ves L1 No

. 3. APPROVAL OF ANALYSIS

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

If Yes, attach evidence of approval. [1 Approval attached. if No, attach explanation. [] Explanation attached.

4. COMPARISON OF BASE FLOOD DISCHARGES

Location: Drainage Area (SaMi)  FIS(cfs) Revised (cfs)
Bender Wash at -8 (CP 82) 85 5530 5530
Diverted flow west along I-8 85 520 3350
Bender Wash Downstream of |-8 85 5010 180

Note: When revised discharges are not significantly different than the FS discharges, FEMA may require a confidence limits
analysis (see aftachment B) at a lafer datfe to complete the review.

If onty a portion of a detailed study areq was revised please attach an explanation describing the transition from the
proposed discharges to the effective discharges. L1 Explanation Included ¥ Explanation Not Required

5. HISTORICAL FLOODING INFORMATION

l If historical data are avallable for the flooding source please provide: Locatlon, peak discharges/water-surface elevations I

and dates, and source of Information.  [[] Data Attached B Data Not Avatlable




ATTACHMENT D: PRECIPITATION/RUNOFF MODEL

FIS: Revised:
. Method or model used: EC-1 ProHEC-1
Verslon: 40,1 4.01PD
Date: May 1991 - August 1995
2. Source of rainfall depth: - o
3. Source of rainfall disttibution: T .
4, Rainfail durcrion: 24 hour 24 hour
5. Areal adjustment to precipitation (%): — .
6. Maximum overland flow length - N
7. Hydrograph development method: S-graph S-graph
8. Loss rate method: Green & AMPT Green & AMPT
Source of soils Information: - -
Source of land use information: - -
Q. Channel routing method: Normal Depth Normal Depth
10. Reservoir routing: K Yes O No X ves O nNe
. Baseflow considerations: O Yes X No 3 ves X nNo
If Yos, explain below how baseflow was determined:
12. Snowmelf considerations: 1 ves X No [ vYes No
13. Mode! catibration: [J ves No [ ves No
If Yos, exnlain helow how calibration was performed .
14. Future land use condition: [T vYes X No [ Yes X No
If Yos, explain why below
15. Attach precipitation/runoff modei, hydrologic medsl schematic, curve number calculations, time of concentration
i calculations, and supporting maps, delineating the watershed boundary and drainage area divides,
Information and Maps provided? K Yes ] No

l NOTE: FEMA policy is to base flooding on exisTing conditions.

FEMA Form 81-898

Hydrcloglc Anatysis Form

MT-2Form 3 Page bof S




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
RIVERINE HYDRAULIC ANALYSIS Expires April 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated fo 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 compieting
b cviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing
) urden to: Information Collections Management, Federal Emergency Management Agency. 500 C Streetf, SW.,
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 uniess a valid OMB Conlrel Number Is displayed in the upper right corner of
this form.

Nofe: Fill out one form for each ﬂooding source siudied
Community Name: orporate: ricopa Coun

Flooding Source: Bender Wash

Project Name/Identifier: Gila Bend ADMP, FCD Ng, 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,
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)? B Yes

Downstream Limif: -8 Highway
Upstream Limit: Eng of contracted study limit. See attached FIRM map.

2. MODELS SUBMITTED

Requitements: for areas which have detailed flooding: for_areas which do not have detailed
Full Input and output listings along with files on disketfe for each of the | flooding:
models listed below (tems 1-4) and a summary of the source of Inpuf | 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 fo model (e.g.. Duplicate | for areas which do not have detailed
Effective model fo Corrected Effective model). At a minimum, the Duplicate | flooding; however, BFEs may not be added
@aiive (item 1) and the Revised or Post-Project Conditions (item 4) models | to the revised FIRM. If a hydraulic modet is
..‘oe submitted. See instructions for directions on when other models may | developed for the areq, items 3 and 4
be required. described below must be submitted.

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

1. Duplicate Effective Model ]} Natural File Name [] Floodway  File Name

Copies of the hydraulic analysls used in the effective FIS, referred fo as the effective models (10, §0-, 100-, and 500-year
multi-profile runs and the floodway run) must be obtained and then reproduced on the requester’s equipment fo produce
the Duplicate Effective model. This is required to assure that the effective models input data has been transferred correctly
to the requeste " wiipment and to assure that the revised data will be infegrated into the effective data to provide a
continuous FIS model upstream and downstream of the revised reach.

2. Corrected Effective Mode! [} Natural File Name [ ] Floodway File Name

The Corrected Effective model Is the model that corrects any errors that occur in the Duplicate Effective model, adds any
additional cross sections to the Duplicate Effective model, or incorporates more detailed topographic information than that
used 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 modet but was not incorporated into the effective model.

3. Existing or Pre-Project Condijtions Model ] Natural File Name (] Floodway File Name

The Duplicate Effective model or Corrective Effective model is modified to produce the Existing or Pre-Project Conditions
modsel to reflect any modifications that have occurred within the fioodplain 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 mode! would be identical to the Corrected Effective modet or Duplicate Effective model.

4. Revised or Post-Project Conditions Model| [T Natural  File Name ] Floodway File Name
The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) Is
dgieocl 1o 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 mode! must reflect proposed conditions.

5, Other - Please attach a sheet describing all other modeis submitted along with the file names. £Jd Natural [
Flcodway




3. STARTING WATER-SURFACE ELEVATIONS —
Explain how they were determined. Explanation Attached? B ves CINo

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.

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 fo the
reasonableness of the situation.

[ Superciritical depth [ Criticail Depth [} brawdowns [J Negative Floodway Surcharges
[0 Floodway Surcharges Greater Than Maximum Allowed by Community/State

X1 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 floodglain or floodway slevations to increase (state if increases are located off the
requester’s property)
Explanation attached with Form [X] Explanation provided on attached printout []

If Hydraulic modet used is HEC-2, has it been checked with FEMA’S CHECK-2 computer program? [ Yes [ No

| (see instructions for information on how to obtain CHECK-2)

5. REVISED FIRM/FBFM AND FLOOD PROFILES
[
1. Profile Transition ‘

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.

Downstrearn £nd within (feel) Upstream End n/fa within n/a (feet)
l Cross-Section # Cross-Section #

: q Floodway Elevations - indicate the difference in waier surface elevations where the project floodwcy glevations tie
to the existing floodway water surface elevations at each end of the project.

Downstream End within (feat) Upstream End n/a within n/a (feet)
Cross-Section # Cross-Section #

¢. Floodway widths - indicate the difference in flocodway widths where the project floodway widths tie into the existing
floodway width af each end of the project.

Downstraorn End within (feet) Upstream End n/a within nf/a (feet) {
Cross-Section # Cross-Section #

2. Profite 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 BJ Community Name [ Corporate Limits labeled B4 study lirmits labeled

K Confluenceslabeled [ Channei Stationing B Streambed profiled [ Cross Sections labeled
B Horizontal/Vertical Scales indicated & 100-year elevs profied*

[[] Road Crossings O Labeled ] Low Chord Elevations [ Top of Road Elevations

*All recurrence intervals in the effective study must also be profiled,
loodway Data Table
' Attach a Floodway Data Table for each cross section fisted in the published Floodway Data table in the FIS report.

Floodway Data Table Attached [[] Yes Not Required




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 I-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.
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.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 es’rimo’rel
includes 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
esthate and any suggestions for reducing this burden to: Information Collections Management, Federal
Emergency Management Agency, 500 C Street, 8.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 comer of
this form,

e

1. REQUESTED RESPONSE FROM FEMA

This request is for a:

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

O 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.)

X Other Describe: Floodplain and Floodway Determination

2. OVERVIEW

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

] Physicat Change [0 Improved Methodology/Data [] Floodway Revision

X1 Other Describe: This s the first detailed study of this area
A photograph is not required, but is very helpful during review.

2. Flooding Source: Bender Wash, North Tributary

3. Project Name/ldentifier: Gila Bend ADMP/Floodplain Delineation Study, F.C.D. No 99-18

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

5. The NFIP map panel(s) affected for all impacted communities is foral:

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

Ex: 480307 Katy, Clty TX 480301 0006D 02/08/83

480287 Harris County X 48201C 0220 09/28/90

040037 Unincorporated area of Marlicopa County AZ 04013C 34G0E 09/30/95

040037 Unincorporated area of Marlcopa County AZ 04013C 3491E 09/30/95

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

Types of Flooding Structures
Riverine [ Channelization
O Coastal O Levee/Floodwall
il Alluvial fan O Bridge/Culvert
O Shallow Flooding (e.g. Zones AQ and AH) A Dam
K| Lakes 0 Fl
Other (describe) g Other (describe)

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

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




4. ENCROACHMENT INFORMATION

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

[ ves [ No

i ' s, attach a copy of a letier notifying the appropriate State agency of the floodway revision and documentation of the
roval of the tevised floodway by the appropriate State agency.

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? [ ves [ No 1 NA

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 feot (or other increase limit if community
or state has adopted more stringent criteria - even If a floodway has not been delineated by FEMA)? 1 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
cettification that no insurable structures are impacted.

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 cornmunity will provide
the necessary services without cost to the Federal government,

Operation and maintenance plans are attached. [ Yes K No [] N/A
6. REVIEW FEE

.The review fee for the appropriate request category has been Included.  [X] 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,
ot local agencies o replace approximate studies conducted by FEMA and shown on the effective FIRM; thus the
project is fee exempt. O Yes

Please see Instructions for Fee Amounts

7. SIGNATURE

Nofe: | understand that my signature indicates that all information Note: Signature indicates that the community understands, from
submitted in support of this request is cotrect the revision requester, the impacis of the revision on flooding
conditions in the communlty.

Signature of Revision Requester ’ Signature of Community Official

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

El ntrol District of Maricopa Coun Flood Conitrel District of Maricopa County

Company Noame Community Name

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

" ________
l CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER Chack which forms have been included with this request
D/OR LAND SURVEYOR

This certific with 44 CFR Ch. 1, Sect 65.2 Form Name and (Number) Requited if ......
[ Hydrologic (3) new of revised discharges
Hydraulic (4) new or revised water-surface elevations

Signaiture ] mapping (5) floodplainffioodway changes
[ channelization () channel is modified
'k 1. Gavan, P.E._Project Manager [ eridge/Culvert 7y  addition/revision of bridge/culvert
ted Name and Title of Revision Requester [ Levee/Floodwall (8) addition/frevision of levee/floodwall

[] Coastal (9 new or revised coastal slevations

Reglstr No. 16594 Exphres (Date) State Arizong O coastal Structures (10)  addition/revislon of coastal structure
] pam D) addition/frevision of dam

Type of Lcense/Expertise: Civil Engineering g Alluvial Fan (12) structures proposed on alluvial fan




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
RIVERINE HYDRAULIC ANALYSIS Expires April 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated o average 2.25 hours per response. The burden estimate includes the fime
for reviewing instructions, searching existing data sources, gathering and maintaining the needed dafa, and completing

eviewing the form. Send comments regarding the accuracy of the burden estimate and any suggesticns for reducing
.‘urden to: Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW.
Washington DC 20472; and to the Office of Management and Budgetf, Paperwork Reduction Project (3067-0148),
Washington, DC 20503,
You are not required to respond 1o this collection of information unless a valid OMB Control Number Is displayed in the upper right cormner of
this form.

L
Nofe: Fill out one form for each flooding source sfudied
Community Name: Unincorporated Maricopa County

Flocding Source: Bender Wash

Project Name/Identifier: 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.
Copy of FIRM(s) aftached depicting area of the revislon (highlighted, or circled)? N Yes

Downstream Limit: -8 Highway

Upstream Limit: End of contracted shudy limit. See FIRM map.
2. MODELS SUBMITIED

Requirements: for areas which have detdiled fiooding: for areas which do not have dstailed
Full input and output distings along with files on diskette for each of the | flooding: ' '
models listed below (items 1-4) and a summary of the source of input | Only the 100-vear (Base) flood profie 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 areas which do not have detailed
Ffrective model to Corrected Effective model). At a minimum, the Duplicate | flooding: however, BFEs may not be added

tive (item 1) and the Revised or Post-Project Conditions (item 4) models | to the revised FIRM. If a hydraulic model is
' be submitted. See instructions for directions on when other models may | developed for the area, items 3 and 4
be required. described below must be submitted.

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

1. Duplicate Effective Model ] Natural File Name [ ] Floodway File Name
Copies of the hydraulic analysis used in the effective FIS, referred to as the effective models (10-, 50-, 100-, and 500-year
multi-profile runs and the floodway run) must be obtained and then reproduced on the requester’s equipment o produce
the Duplicate Effective model. This is required o assure that the effective models input data has been tfransferred correctly
to the requester’s equipment and to assure that the revised cloni wil be Iinfegrated info the effective data to provide a
continuous FIS model upstream and downstream of the revised reach.

2. Conrocted Effective Model  [[] Natural Filo Name [J 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 detdlled topographic information than that
used in the cumrently 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 model.

3, Existing or Pre-Project Conditions Model [[] Natural  File Name [I 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 dafe 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 maodel, then this model would be identical to the Corrected Effective model or Duplicate Effective model.

4. Revised or Post-Project Conditions Model ["] Natural File Name [7] Floodway Fils Name

The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is
d to reflect revised or post-project conditlons. This model must incorporate any physical changes to the floedplain

] the effective model was produced as well as the effects of the project. When the reguest is for the proposed project

this model must reflect proposed conditions.

5. Other - Please attach a sheet describing all other models submitted along with the file names. [X] Natural [}
Floodway




3. STARTING WATER-SURFACE ELEVATIONS

[ yes I No

Explanation Attached?

Explain how they were determined.

NOTE:  If the effective study Is an approximate study, the slope/area method Is recommended.
. For detalled analysis studies, using a known water-surface elevation is recommended.

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

if the results Indicate any of the followlng, attach an explanation - to this form, or to the hydrautic model prinfout- as to the
reasonableness of the slfuation,

O supercritical depth [ Critical Depth [J Drawdowns [ Negative Fioodway Surcharges
O Floodway Surcharges Greater Than Maximum Allowed by Comrhuni’ry/S‘rote

[ water surface elevations higher than the end polnts of cross sections.

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

] project causes 100-year floodpiain of floodway elevations to increase (state if increases are located off the
requester’s property)

Explanation attached with Form ] Explanation provided on attached printout ]

if Hydraulic model used Is HEC-2, has it been checked with FEMA’S CHECK-2 computer program? [] Yes 1 Nno
{soe instructions for information on how to obtain CHECK-2)

5. REVISED FIRM/FBFM AND FLOOD PROFILES

1. Profile Transition

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

Downstream End nfa within (feeh) Upstream End n/g within (feah)
Cross-Section # Cross-Section #

q. Floodway Elevations - indicate the difference in waier surface elevations where the project floodway elevations tie
' to the existing floodway water surface elevations af each end of the project,

Downstream End n/a within (feet) Upstream End nfa within (feeh)
Cross-Section # Cross-Section #

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

Downstream End nfq within (feed) Upstream Eadd-n/ 3 within (feet)
Cross-Section # Cross-Section #

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

i The following information {unless in parentheses) must be included af the same scale as the existing profiles for this

project:

i stream Name B Community Name [] Corporate Limits labeled Study limits labeled

B Confluencesiabeled  [X] Channel Stationing [ Streambed profiled Cross Sections labeled
K Horizontal/Vertical Scales indicated 100-year elevs profiled*

[} Road Crossings [ Labeled [ Low Chord Elevations 1 Top of Road Elevations

l *All recurrence intervals in the effective study must aiso be profited.
loodway Data Table

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

Floodway Data Table Attached [] Yes Nof Required




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.ptj

*.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.




FEDERAL EMERGENCY MANAGEMENT AGENCY Q.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
mcludes the time for reviewing instructions, searching existing data sources, gathering and mcintaining the
ed data, and completing and reviewing the form. Send comments regarding the accuracy of the burden
edMnate and any suggestions for reducing this burden fo: 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 o valid OMB Conirol Number is displayed in the upper right comer of
this form.

1. REQUESTED RESPONSE FROM FEMA

W This request Is for a:

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

[ LOMR A letter from FEMA officially revising the current NFIP map to show the changes to flocodplains,
floodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.)

4 Other Describe: Floodplain and Fioodway Determination

2. OVERVIEW

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

] Physical Change [ improved Methodology/Data [l Floodway Revision

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

2. Fiooding Source: Sand Tank Wash

3. Project Name/Identifier: Gila Bend ADMP/Fioodplain Delineation Study, F.C.B. No 99-18

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

5. The NFIP map nongt(s) affected for all impccfed communities is (are):

Yy "i’\
Cormmunity No, Community Name State | Map No. Panei No. | Effecfive
Date
Ex: 480301 Katy, Clty X 480301 0005D 02/08/83
480287 Harrls County X 48201C 02206 (9/28/90
040037 Unincorporated area of Maricopa County AZ 04013C 3490E 09/30/95

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

Types of Flooding Structures
X Riverine O Channelization
O Coastal ] Levee/Floodwall
1 Alluvial fan O Bridge/Culvert
O Shallow Flooding (e.g. Zones AO and AH) | Dam
O Lakes U] Filk
Other (describe) L1 Other (describe)

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

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




4. ENCROACHMENT INFORMATION

F 1. Does the State have jurisdiction over the flocdway or its adoption by communities participating in the NFIP?

] Yes [] No

%s. attach a copy of a lefter nofifying the appropriate State agency of the floodway revision and documentation of the
roval of the revised floodway by the appropriate State agency.

2. Does the development in the floodway cause the 1% annual chance (base) elevation fo increase at any location by
more than 0.000 feet? [d ves [ No ] nea

3. Does the cumulative effect of all development that has occurred since the effective SFHA was orginally 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 criterial - even If a flioodway has not been delineated by FEMA)? L] Yes O

No

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

5. MAINTENANCE RESPONSIBILITY

The community is willing to assume responsibility for [0 performing ] overseeing compliance with the
maintenance and operation plans of the

(Name)
flood control structure. If not performed promiptly 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 atiached. [1 Yes No [] N/A
6. REVIEW FEE
I
The review fee for the appropriate request categoty has been included. [ ves Fee amount: $§
' OR

This request is based on ¢ federally sponsored flood-control project where 50 percent or more of the project’s cost s
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. O ves :

Plaase see Instructions for Fee Amounts

7. SIGNATURE

Nofle: | understand that my signature indicates that all information Nofe: Signature indicates that the communily understands, from
submitted in support of this request is correct the revision requester, the impacis of the revision on flooding
conditions in the community.
Signature of Revision Requester Signature of Community Official
Printed Name and Title of Revision Requester Printed Name and Title of Community Official
Flood Control District of Maricopa Coun Elood Control District of Maricopa Coun
Company Name Community Nome
TeleEhone No.: 602-506-1501 Date: Telephone No.: 602-506-1501 Date:
N _— M
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER Check which forms have been included with this request
ANDyOR LAND SURVEYOR
N or e with 44 CFR Ch. 1, Saci 65.2 Form Name and (Numbet) Required if ......
f [X Hydrologic (3) new or fevised discharges
X Hydraulic (4) new of revised water-surface elevations
Signature O Mapping (5) floodplain/floodway changes
[l Channelization (&) channel Is modified
' 1. Gavan, P.E.Project Manager [ eridge/Culvert (7) addition/revision of bridge/culvert
red Name and Title of Revision Requester ] Levee/Floodwall (8)  addition/revision of levee/fioodwall
O Coastal (&) new or revised coastal elevations
Registr No. 15594 Expires (Date) State Qrzona [ cCoastal Structures (10) addition/revision of coastal structure
] pam (1) addition/frevision of dam
Type of License/Expertise: Civil Engineer g Alluvial Fan (12 stuctures proposed on alluvial fan




HYDROLOGIC ANALYSIS Expires Aprll 30, 2001
PUBLIC BURDEN DISCLOSURE NOTICE
'Gc reporting burden for this form Is estimated fo average 3.67 hours per response. The burden estimate

FEDERAL EMERGENCY MANAGEMENT AGENCY | O.M.B No. 3067-0148

des 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 nol required to respond lo this collection of information unless a valid OMB Control Number Is displayed in the upper right cormer of
this form,

Note: Fiil ouf one form for each ﬂooding source studied

Community Name: Unincorporated Maricopa County
Flooding Source: Sand Tank Wash
Project Name/ldentifier: Gila Bend ADMP, FCD No. 99-18

1. REASON FOR NEW HYDROLOGIC ANALYSIS

[0 No existing analysis X Improved data EI Changed physical condition of watersned
] Atternative methodology [ proposed Conditions (CLOMR) [] Other
For the reason stated above, please attach a detailed explanafion. if a computer program/model was used in revising the

hydrologic analysis, please provide a diskefte with the input files for the same fiood recurrence intervals contained In the FIS
for that stream; and af least for the 1% annual chance (base) flood where no detailed study exists.

Explanation provided: Yes [ No DiskeHles provided: 1 ves [0 No

co A

_. 2. METHODOLOGY FOR NEW ANALYSIS

Indicate Method Reguired Data Data Included

[J statistical Analysis of Gage Records Form 3 - Aftachment A [ ves [] No
[ Reglonal Regression Equations Form 3 - Attachment C [ Yes [} No
Precipitation/Runoff Model Form 3 - AHtachment D B ves [ No
l] OCther Back-up computations and supporﬁng data g ves [] No

3. APPROVAL OF ANALYSIS

The hydrologic ar iu'q;aih"'. ias already been approved by d locdl, state, or Federal Agency. [ ves
Required

[J No [ Not

It Yos, attach evidence of approval. [1 Approval attached. If No, aftach explanation, Q_ Explanation attached.

4. COMPARISON OF BASE FLOOD DISCHARGES

I Location: Drainage Area (SqMi}  FIS(cfs) Revised (cfs)
Concentration Point at -8 (C132 330.4 23700 24300
Diversion to west along -8 330.4 8100 13200
Flow Routed downstream of I-8 in Sand Tank Wash 3304 14900 11100

Note: When revised discharges are noft significantly different than the FIs discharges, FEMA may require a confidence limits
analysis (see attachment B) at a later date to complete the review.

If only a portion of a detalled study area was revised please attach an explanation describing the transition from the
proposed discharges to the effective discharges.  [[] Explanation Inciuded X Explanation Not Required

5. HISTORICAL FLOODING INFORMATION

- L L
I If historical data are available for the flooding source please provide: Location, peak discharges/water-surface elevations

and dates, and source of Information.  [] Data Attached ¥ Data Not Avallable




ATTACHMENT D: PRECIPITATION/RUNOFF MODEL

l FIS: Revised:
. Method or model used: HEC- ProHEC-1
Version: 401E A0.1FD
Date: 1991 August 1995
2. Source of rainfall depth: —_— —
3. Source of rainfoll distribution: —_ -
4. Rainfall duration: 24 Hour 24 Hour
L 5. Aredal adjustment to precipitation (%): _ R
o. Maximum overland flow length -
7. Hydrograph development method. S-graph S-graph
8. Loss rate method: Green & AMPT Green & AMPT
Source of soifs information: - -
Source of land use information: - -
Q. Channel routing method: Normalt Depth Normal Depth
10. Reservolr routing: K Yes ] No ™ ves [ No
. Baseflow considerations: [] ves B No 1 ves No
if Yos, explain below how basefiow was determined:
12, snowmelt considerations: L] Yes B No [ Yes B No
13. Model calibration: O Yes & No ] ves K no
if Yos, explain below how calibration was performed B
l 14, Future land use condition: [ ves X No [ Yes X No

16.

it Yes, explain why below

Aftach precipitation/runoff model, hydrologic model schematic, curve number calculations, time of concentration

caleulations, and supporting maps, delineating the watershed boundary and drainage area divides.

Information and Maps provided?

FEMA Form 81-89B

Bd ves 1 No

NOTE: FEMA policy Is to base flooding on exls’ring conditions.

Hydrologic Analysls Form

MT-2Form 3 Page Sof b




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
RIVERINE HYDRAULIC ANALYSIS Expires April 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporiing 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

eviewing the form. Send comments regarding the accuracy of the burden estimate ond any suggestions for reducing
A urden to: information Coflections Management, Federal Emergency Management Agency, 500 C Sfreef, SW.,
Washington DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148),
Washington, DC 20503.
You are not requirad to respond to this collection of iInformation unless a valid OMB Control Number is displayed in the upper right comer of
this form,

Nofe: Fill out one form for each ﬂooding_source studied
Community Name: Unincorporated Maricopa County,

Flooding Source: Sand Tank Wash

Project Name/Identifler: Gila Bend ADMP, FCD No, 99-18
1. REACH TO BE REVISED

Describe the limifs of the revision OR  submit a copy of the FIRM with the revision area clearly highlighted.
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)? Yes

Downstream Limit: -8 Highway

Upstream Limit: Limit of Study is g imaginary line extending east along the nﬂern border of the Gunnery Range
N o

2. MODELS SUBMITTED

Requirements: for areas which have detailed flooding: for areas which do not have detdiled
Full Input and output listings along with flles on diskette for each of the | flooding:
models listed below (items 1-4) and a summary of the source of input | Only the 100-veor (Base) flood profie 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 10 model (e.g.. Duplicate | for areas which do not have dstailed
Effective model to Corrected Effective modef). At a minimum, the Duplicate | flooding; however, BFEs may not be added
tive (ffem 1) and the Revised or Post-Project Conditions (item 4) models | to the revised FIRM. If a hydraulic model is
‘ be submitted. See instructions for directions on when other models may | developed for the area, items 3 and 4
be required. described below must be submitted.

if hydraulic modals are not developed, hydraulic analyses @including all calculations) for existing or pre-project condifions
and revised or post-project conditions must be submitted.

1. Duplicate Effective Model {1 Natural Filo Name (] Floodway File Name

Copiles of the hydraulic analysis used in the effective FIS, referred to as the effective models (10-, 50-, 100-, and 500-year
multi<profile runs and the floodway run) must be obfained and then reproduced on the requester’s eguipment to produce
the Duplicate Effective model. This is required to assure that the effective models input data has been transferred correctly
to the requester «e:guinment and to assure that the revised data will be intfegrated into the effective data to proviga. g
continuous FIS model upstream and downstream of the revised reach.

2. Conrected Effoctive Model  [] Natural File Name (] Ficodway File Name

The Corrected Effectlve 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 ¢ 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 madel.

3. Existing or Pre-Project Conditions Model [ |-Naturai  File Name [J 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 Correcied Effective model or Duplicate Effective model.

4. Revisod or Post-Project Conditions Model ] Natural  File Name ] Floodway Ffile Name _

The Existing or Pre-Project Conditlons model (or Duplicate Effective model or Cotrected Effective model, as appropriate) is
‘ad to reflect revised or post-project conditions. This model must incorporate any physical changes to the fioodpldin

th

the effective mode! was produced os well as the effects of the project. When the request is for the proposed project
s model must refiect proposed condifions.

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




3. STARTING WATER-SURFACE ELEVATIONS
Explain how they were determined. Explanation Attached? B ves O No

NOTE: 1f the effective study is an approximate study, the slope/area method Is recommended.

: For detailed anatysls studies, using a known water-surface elevation Is recommended.
! 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
reasonableness of the situation. ,

[J supercritical depth [] Critical Depth [ prawdowns [] Negative Floodway Surchorgés
1 Floodway Surcharges Greater Than Maximum Allowed by Community/State

B4 water surface elevations higher than the end points of cross sections.

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

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

Explanation attached with Form [ Explanation provided on attached printout 1

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

5. REVISED FIRM/FBFM AND FLOOD PROFILES

A
I 1. Profile Transition

a. 100-Year Water-Surface Elevations - indicate the difference in water surface elevations where the project 100-year
elevations fie Into the existing 100-year water surface elevations af each end of the project.

Downstream End within {feet) Upstream End n/a within (feet)
Cross-Section # Cross-Section #

.. Floodway Elevations - Indicate the difference in water surface elevations where the project floodway elevations tie
nto the existing floodway waier surface elevations at each end of the project.

Pownstream End within {feed) Upsireamn End n/g within (feet)
Cross-Section # Cross-Section #

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

Downstre~ - £nci within (feet) Upsfream £nd n/g within (feet) e
Cross-Section # Cross-Section #

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

The following informatlon (unless in parentheses) must be included af the same scale as the existing profiles for this

project:

K stream Name X Community Name [] Corporate Limits labeled B4 study limits labeled
Confluenceslabeted [ Channel Stationing X Streambed profiled Cross Sections labeled
B Horizontal/Vertical Scales indicated 100-year elevs profiled*

[ Road Crossings [ Labeled 3 Low Chord Elevations (] Top of Road Elevations

*All recurrence Intervals in the effective study must also be profiied.
ioodway Data Table
Aftach a Floodway Dafa Table for each cross section listed in the published Floodway Data table in the FIS report.

Floodway Data Table Attached [ Yes Not Required




Sand Tank 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 [-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 O.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
includes the fime for reviewing instructions, searching existing data sources, gathering and maintaining the

ged data, and completing and reviewing the form, Send comments regarding the accuracy of the burden
eMMMate and any suggestions for reducing this burden fo: 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 s displayed in the upper right comer of
this form.

1. REQUESTED RESPONSE FROM FEMA

This request is for a.

1 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).

O LOMR A letter from FEMA officially revising the current NFIP map o show the changes fo floodplains,
floodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.)

| X Other Describe: Floodpldin and Foodway Determination

2. OVERVIEW

1. The basis for this revision request is (are): (check all that apply)
O Physical Change [0 improved Methodology/Data ] Floodway Revision

Other Describe: This is the flrst detalied study of this area
4 A photograph is not required, but is very helpful during review.

2. Flooding Source: Scott Avevnue Wash

3. Project Name/ideniifier; Glla Bend ADMP/Floodplain Delineation Study, F.C.D, No 99-18

4, FEMA zone designations affected: _zone X
(example: A, AH, AO, AT-A30, A99, AE, V, V1-V30, VE B, C, D, X)

! 5. The NFIP map panel(s) affected for all impacted communities is (are).

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

Ex: 480307 Katy. Clty ™ 480301 0005D 02/08/83

480287 Harrls County X 48201C 0220 09/28/90

040037 Unincorporated area of Maricopa County AZ 04013C 3490E 09/30/95

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

Types of Flooding Structures

Channelization
Levee/Floodwall
Bridge/Culvert
Dam

Fill

Other {(describe)

Riverine

Couastal

Alluvial fan

Shaliow Flooding (e.g. Zones AO and AH)
Lakes

I o

&
il
L]
|
]
Other (describe)
I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

FEMA Form 81-89 Revision Requester and Communtty Officlal Form MT-2 Form 1 Page 1 of 2




4. ENCROACHMENT INFORMATION

1. Does the State have |urisdiction over the floodwary or its adoption by communities parficipating in the NFIP?

[ Yes [0 No

' s, altach a copy of ¢ lefter notifying the appropriate State agency of the floodway revision and documentation of the
roval of the revised floodway by the appropriate State agency.

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? 1 Yes 0 Ne [ N/A

3. Does the cumulative effect of all development that has occurred since the effective SFHA was originally identifled
cause the base flood elevation 1o 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 delineafed by FEMA)? [ .ves ]

No

If the answer fo either items is Yes, please attach documentation that all requirements of Section 65.12 of the NFIP regulaiions
have boon met, regarding evaluation of alternatives, notice to individual iegal property owners, concurrence of CEQ, and
cerification that no insurable structures are impacted.

5. MAINTENANCE RESPONSIBILITY

_
The community is wiling 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 1o the Federal government.

Operation and maintenance plans are attached. ii—_l Yos No ] N/A
6. REVIEW FEE
|
. The review fee for the appropriate request category has been included. X Yes Fee amount: $
OR

This request is based on a federally sponsored flood-control profect 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

Plecse see Instructions for Fee Amounts

7. SIGNATURE
.
Note: | understand that my signature Indicales that all information Nofe: Ssgnature indicates that the community understands, from
submitted in support of this request is correct the revision requester, the Impacts of the revision on lloodung
conditions in the community.
Signature of Revision Requester Signature of Community Official
i Printed Name and Tile of Revision Requester Printed Name and Title of Community Official
Conirol Diskrict of Mard Coun Flood Conirol District of Maricopa County
Company Name Community Name
Teleehone No.: 602-506-1501 Date: Telephone No.: 602-506-1501 Date:
P R B
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER Check which forms have been included with this request

i WD /OR LAND SURVEYOR

with 44 CFR Ch. 1, Sect 65.2 Form Name and (Number) Required if ......
B Hydrologic (3) new or revised discharges
Hydraulic (4) new of revised water-surface elevaiions
[ Mapping 5 floodplain/ffloodway changes
[ channelization (&) channel is modified
T, van, P.E.. Pr 1 Manager 1 eridge/Culvert (7) addition/frevision of bridge/culvert

Wited Name and Tille of Revision Requester [T Levee/Floodwall (8)  addition/revision of levee/floodwall
il
]
Cl
L

Slgnofure

Couastal (@ new of revised coastal elevations
Coastal Structures (10) addition/revision of coastal structure
Dam (D addition/revision of dam

Alluvial Fan (12) structures proposed on alluvial fan

Registr No. 15594 Explres (Cate) State Arizong

Type of License/Expertise: Civil Engineering




FEBERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
HYDROLOGIC ANALYSIS Expires Aprit 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE
“‘-uitic reporting burden for this form is estimated fo average 3.67 hours per response. The burden estimate

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 fo: 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 Pro!ecT 53067-01482, Woshingron, DC 20503,
You are not required to respond to this collection of information unless a valid OMB Conirol Number s displayed in the upper right comner of
this form.

Note: Fill out one form for each ﬂoodh_wg source studied

Community Name: Unincomporated Maricopa County
Flooding Source: Scott Avenye Wash
Project Name/Identifier: Gila Bend ADMP, FCD No. 99-18

— — 1. REASON FOR NEW HYDROLOGIE ANALYSIS
[J No existing analysis B improved data [T Changed physical condition of watershed

] Atternative methodology [[] Proposed Conditions (CLOMR) [0 other

For the reason stated above, please attach a defailed explandtion. If a computer program/model was used in revising the
hydrologlc analysis, please provide a disketie with the input files for the same flood recurrence intervals contalined in the FIS
for that stream; and at least for the 1% annual chance (base) flood where no detdiled study exists.

| Exptanation provided: [ Yes g No Diskottes provided: Yes g No

2. METHODOLOGY FOR NEW ANALYSIS

Indicate Method Reguired Data Data Included

{1 statistical Analysis of Gage Records Form 3 - Attachment A 1 ves [ No
{1 Regional Regression Equations Form 3 - Attachment C 1 ves ] No
N pPrecipitation/Runoff Model Form 3 - Attachment D B ves ] No
_EI Qther Back-up computations and supporting data D_ Yes {1 No

3. APPROVAL OF ANALYSIS

| N N i
The hydrologic analysis has already been approved by a focan, sicié, or Federal Agency. [ Yes [ No [ Not
Redulred

It Yes, attach evidence of approval. ];I Approval altached. if No, attach explanation, [[] Explanation attached.

4, COMPARISON OF BASE FLOOD DISCHARGES

Location: Drainage Area (SgMi)  FIS(cfs) Revised (cfs)
Scott Ave Wash at I-8, concentration point C150 332 8100 13200
Diverted flow to |-8 Wash East 332 4600 2300

Flow in Scott Avenue Wash downsfream of 1- 332 3500 3900

Note: When revised discharges are not significantly different than the FIS discharges, FEMA may require a confidence limits
analysis (see aftachment B) at a iater date to complete the review.

proposed discharges to the effective discharges. [ Explanation included X Explanation Not Required

| if only a portion of a detalled study area was revised please atfach an explanation describing the transition from the

5. HISTORICAL FLOODING INFOEM_ATION

If historical data are avallable for the flooding source please provide: Location, peck discharges/water-surface elevations
and dates, and source of information. [} Data Attached X bata Not Available




ATTACHMENT D: PRECIPITATION/RUNOFF MODEL

’ FIS: Revised:
. Method or model used: EC-1 ProHEC: ]
Varsion: 4.0.1E 4.0.1PD
Date: May 1991 August 19956
2, Source of rainfall depth: . -
3. Source of rainfall distribution: —— .
4, Rainfall duration: 24 Hour 24 Hour
5. Areal adjustment fo precipitation (%) e o
I 6. Maxirmum overland flow length . -
7. Hydrograph development method: S-graph S-graph
8. Loss rate method: Green & AMPT Green & AMPT
Source of soils Information: e _
Source of land use information: e -
Q. Channel routing method: Normnal Depth Normal Depth
10. Reservoir routing: Yes O nNo K Yes O No
. Baseflow considerations: [ ves No [ ves No
If Yos, explain below how baseflow was determined:
12, Snowmelt considerations: [ Yes X No [ ves K No
13. Model calibration: 1 ves M No 1 ves X No
If Yos, explain below how cdlibration was performed .| .
14. Future land use condition: [ Yes ] No [ ves X No
if Yes, explain why below
15. Atiach precipitation/runoff model, hydrologic model schematic, curve number calculations, fime of concentration
caleulations, and supporting maps, delineating the watershed boundary and drainage area divides.
Information and Maps provided? Cd Yes 1 No
NOTE: FEMA policy is to base flooding on exisﬁng conditions.

FEMA Form 81-898
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FEDERAL EMERGENCY MANAGEMENT AGENCY l O.M.B No. 3067-0148
RIVERINE 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 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),
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 fight cormer of
this form.

Note: Fill oul one foLm for each ﬂooding_source studied

Community Name: Unincorporated Maricopa County
Flooding Source: Scoft Avenue Wash
Project Name/identifler: Gilg 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 clegrly highlighted.
Copy of FIRM(s) attached deplcting area of the revision (highlighted, or circled)? B3 Yes

Downstrearn Limit: 18 Highway
Upstream Limit: Limit of Study om‘ae northermn boundary of the Batry M. Goldwater Gunnery Range
_

2. MODELS SUBMITTED

Regquirements: for dreas which have defailed flooding: for _areas which do not have detailed
Full Input and output listings along with files on diskefte for each of the | flooding:

models listed below (tems 1-4) and a summary of the source of input | Only the 100-year (Base) ficod profie 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 areqs which do not have detailed
Fifective model to Corrected Effective model). At a minimurmn, the Duplicate | flooding: however, BFEs may not be added
.li)ve (item 1) and the Revised or Post-Project Conditions (ffem 4) models | fo the revised FIRM. If a hydraulic model is
i e submitted. See instructions for directions on when other models may | developed for the area, items 3§ and 4
be required. described below must be subrmitted.

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. Duplicate Effective Model ] Natural File Name ] Floodway File Name

Copies of the hydraulic analysis used in the effecfive FiS, referred to as the effective modeis (30- 50-, 100, and 500-year
muitl-profile runs and the floodway run) must be obtained and then reproduced on the requester’s equipment fo produce
the Duplicate Effective madel. This is required to assure that the effective models input data has been fransferred correctly
to the requester’'s equipment and to assure that the revisect Jafa. will be infegrated into the effective data to provide a
continuous FIS model upstreamn and downstream of the revised reach.

2. Corrected Effective Model [ ] Natural File Name [ Floodway File Name

The Corrected Effective model is the model that corrects any emrors that occur in the Duplicate Effective model, adds any
addltional cross sections 1o the Duplicate Effective model, or incorporates more detaited topographic information than thart
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 consfruction
in the floodplain that occurred prior to the date of the effective model but was not incorporated into the effective model.

3, Existing or Pre-Project Conditions Model [ | Natural  File Name [l Floodway File Name

The Duplicate Effective model or Corrective Effective model is modified o produce the Existing or Pre-Project Conditions
model to reflect any modifications that have occurred within the flocdplain since the date of the Effective model but prior
to the construction of the project for which the revision is bbeing requested. if no modification has cccurred since the date
of the effective model, then this model would be identical to the Corrected Effective model or Duplicate Effective model.

4. Revised o Post-Prolect Conditions Model [ ] Natural  File Name [ Floodway File Name

The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is
ae-d 1o 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.

5. Other - Please attach a sheet describing all other models submitted along with the fiie names. X Natural  []
Floodway




3. STARTING WATER-SURFACE ELEVATIONS
S o
Explain how they were determined. Explanation Attached? Yes O No

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

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 prinfout- as to the
L reasonableness of the situation,

(O Supercritical depth [1 Critical Depth O Drawdowns (] Negative Floodway Surcharges
[7] Aloodway Surcharges Greater Than Maximum Allowed by Community/State

B water surface elevations higher than the end polnts of cross sections.

{0 Floodway discharge Is different than the Natural 100-year (base) flood discharge.

[0 project causes 100-year floodplain or floodway elevations to increase (state if Increases are located off the
requester’s property)

Explanation attached with Form [ Explanation provided on attached printout []

If Hydraulic model used is HEC-2, has it been checked with FEMA’S CHECK-2 computer program? ] Yes {1 No
{so0 instructions for information on how to obtain CHECK-2)

5. REVISED FIRM/FBFM AND FLOOD PROFILES

1. Profile Transition

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.

Downsfream End within (feet) Upstreom End n/a within (feet)
Cross-Section # Cross-Secfion #

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

Downstream End within (feet) Upstream End nfa within (feeh)
Cross-Section # Cross-Sectfion #

c. Foodway widths - indicafe the difference in floodway widfhs where the project floodway widths tie info the existing
floodway width at each end of the project.

Downstream End within (feet) Ups*aamdnd nf/a within (feet)
Cross-Section # Cross-Section #

2. Profile Chacklist {check box if information has been provided on profile)

The following Information {unless in parentheses) must be included ot the same scale as the existing profiles for this

project:

Stream Name Community Name [ Corporate Limils labeted Study limits labeled

X Confluenceslabeled B Channel Stationing X Streambed profiled B Cross Sections labeled
X Horizontal/Vertical Scales indicated & 100-year elevs profiled”

[ Road Crossings O tabeled 7] Low Chord Elevations 1 Top of Road Elevations

*All recurrence intervals in the effective study must aiso be profiled.
loodway Data Table
Attach a Flocdway Data Table for eqch cross section listed in the published Floodway Data table In the FIS report.

Floodway Data Table Attached [] Yes ﬁ Not Required




Scott Avenue 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 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.pr]

* 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 O.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 esfimate
Lincludes the time for reviewing Instructions, searching existing data sources, gathering and maintaining the

Qed data, and completing and reviewing the form. Send comments regarding the accuracy of the burden
o¥Phate 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 PcEerwork Reduction Pro!ec’r 5306701482, Wc:shlng’ron, DC 20503.
You are not required to respond fo this collection of information unless a valld OMB Control Number s displayed In the upper right comer of
this form.

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 ¢ map
revision, or proposed hydrology changes (See 44 CFR Ch. 1, Parts 60,65 & 72).

O LOMR A lefter from FEMA officlally revising the current NFIP map to show the changes fo floodplains,
floodway or flood elevations. LOMRs typlcally decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.)

X

Other Describe: Floodplain gnd Floodway Determination

2. OVERVIEW

1. The basis for this revision reduesf Is (are): (check all that apply)

O Physical Change O mproved Methodology/Data [l Floodway Revision

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

2. Flooding Source: |-8 Wash East

3. Project Name/identifier: Gila Bend ADMP/Floodplain Delineation Study, F.C.D. No 99-18

4. FEMA zone designations affected: _zone X
{example: A. AH, AQ, A1-A30, A99, AE, V. V1-V30, VE, B, C. D. X)

5. The NFIP mar: nanel(s) affected for all impacted communities is (are):

I e

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

Ex: 480301 Katy, City ™ 480301 0005D 02/08/83

480287 Haouris County X 48201C 0220G 09/28/90

040037 Unincorporated area of Maricopa County AL 04013C 3490E 09/30/95

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

Types of Flooding Structures
[ Riverine O Channelization
O Couastal O Levee/Floodwall
] Alluvial fan Cl Bridge/Culvert
(1 Shaliow Flooding (e.g. Zones AQ and AH) ] Dam
] Lakes ] Filk
Other (describe) g Other (describe)

O
PLEASE REFER TO THE INSTEECTIONS FOFE'THE APPROPRIATE MAILING ADDRESS

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




4. ENCROACHMENT INFORMATION

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

] Yes [] No

' s, altach a copy of a letter noftifying the appropriate State agency of the floodway revision and documentation of the
roval of the revisad floodway by the appropriale State agency.

2. Does the development In the floodway cause the 1% annual chance (base) elevation fo increase at any location by
more than 0.000 feet? [ ves 1 No O N/A

3. Does the cumuldtive effect of all developmeni that has occurred since the effective SFHA was origindlly identified
cause the base flood elevation to increase at any lacation by more than one foct (or other increase limit if community
or state has adopted more stringent criteria - even if a floodway has not been delineated by FEMA)? [ Yes O
No

if the answer to either items is Yes, please attach documentation that all requirernents of Section 65.12 of the NFIP regulations
have heen met, regarding evaluation of alternatives, notice to individual legal property owners, concurrence of CEO, and
ceriification that no insurable structures are impacied.

5. MAINTENANCE RESPONSIBILITY

The comrnunity is willing to assume responsibiiity for [ performing [ overseeing compliance with the
mainfenance aond operation plansofthe

(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 altached. [} Yes No O N/A
| T e e L —

6. REVIEW FEE

The review fee for the appropriate regquest category has been included. X ves Fee amount: $

OR
This request is based on a federally sponsored flood-control project where 80 percent or more of the project’s cost is
federaily sponsored, or the request is based on detailed hydrologic and hydraulic studies conducted by Federal, State,
or local agencies fo replace gpproximate 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
Nofe: | understand that my signature indicates that all information - Nofe: Signature indicates thaf the community understands, from
submitted in support of this request is correct the revision requester, the impacts of the revision on flooding
conditions in the communily.
Signature of Revision Requester Signature of Community Official
Printed Name and Title of Revision Requester Printed Name and Tille of Community Officlal
& ontrol Distrl f Marlcopa Coun Flood Control District of Maricopa County
Company Name Comrmunity Name
Telephone No.: 602-606-1501 Date! . Telephone No.: 602-506-1501 Date:
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER Check which forms have been included with this request
D/OR LAND SURVEYOR
cogfiance with 44 CFR Ch. 1, Sect 65.2 Form Name and (Numbe Required it ......
ke%/_‘ Hydrologic (3) new or revised discharges
L X Hydrautic (4) new or revised water-surface eievations
Signature ] Mapping (5) floodplain/floodway changes

[l Channelization (6) channel is modifled

Bridge/Culvert (7) addition/revislon of bridge/culvert
Levea/Floodwall (8)  addition/revision of levee/floodwall
Coastal (& new of revised coastdl elevations
Coastal Structures (10)  additton/revision of coastal shucture
Dam (11) addition/revision of dam

Alluvial Fan (12) structures proposed on alluvial fan

"( 1. Gavan, P.E. Pr Manager
mted Name and Title of Revislon Requester
Registr No. 15594 Expires (Date) State Adzong

Type of Ucense/Expertise: Clvll Engineering

1000000




O.M.B No. 3067-0148

FEDERAL EMERGENCY MANAGEMENT AGENCY
' Expires April 30, 2001

HYDROLOGIC ANALYSIS

PUBLIC BURDEN DISCLOSURE NOTICE

nblic 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 fo the Office of Management

and Budget, Poeerwork Reduction Project 53067-01482, Washington, DC 20503.

You are not requlred 1o respond to this collection of information unless o valid OMB Control Number is displayed in the upper right comer of l

this form.

Nofe: Fill ouf one form for each ﬂooding source studied

Community Name: Unincorporgted Maricopa County
Flooding Source: |-8 Wash East (divert from Scott Avenue Wash)

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

- 1. REASON FOR NEW HYDROLOGIE ANALYSIS
B Improved data ] Changed physical condifion of watershed

] No existing andlysis

[ Alternative methodology O proposed Conditions (CLOMR) [ other

For the reason stated above, please attach a detailed explanation. if a computer program/model was used in revising the
hydrologlc analysis, please provide a diskeite with the input files for the same flood recurrence intervals contained in the FS
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 g No

! 2. METHODOLOGY FOR NEW ANALYSIS
Indicate Method Required Data

Data Included

[ statistical Analysis of Gage Records Form 3 - Attachment A {1 Yes [] No
[ Regional Regression Equations Form 3 - Attachment C 1 Yes [ No
Precipitation/Runoff Model Form 3 - Attachment D K ves [] No

_I_—_I Cther Back-up computiations and supporﬁng data

1 ves [ No

o 3. APPROVAL OF ANALYSIS

_ I e __‘7‘._ —
The hydrologie wi .iysis has already been approved by a locadl, state, or Federal Agency. O ves Ul No [y
Required

I If Yes, attach evidence of approval. g Approval affached. If No, attach explanation. [[] Explanation attached.

4. COMPARISON OF BASE FLOOD DISCHARGES

Location: Drainage Area (SgMi)  FIS(cfs) Revised (cfs)
Diverted flow from Scott Avenue Wash 330 4600 @300
Flow routed through borrow pit to C151 330 080 000

Note: When revised discharges are not significantly different than the FiS discharges, FEMA may require a confidence fimifs
analysis (see atfachment B) at a later date fo 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 1o the effective discharges. O Explanation Included X explanation Not Required

5. HISTORICAL FLOODING INFORMATION

If historical data are avallable for the flooding source please provide: Locatlon, peak discharges/water-surface elevations
and dates, and source of information. [] Data Attached X Data Not Avallable




ATTACHMENT D: PRECIPITATION/RUNOFF MODEL

FIs: T Revised:
. Method or model used: EC-1 ProHEC-1
. Version: 4.0.1E 4.0.1PD
Date: May 1991 august 1995
2. Source of rainfall depth: - -
3. Source of rainfall distribution: o -
4, Rainfail duration: 24 hour 24 hour
5. Areal adjustment 1o precipitation (%): R e
6. Maximum overland flow length - . -
7. Hydrograph development method: S-araph S-graph
8. Loss rate method: Green & AMPT Green & AMPT
Source of solls Information: - e
Source of land use information: -
Q. Channel routing method: Normal Depth Normal Depth
10. Reservoir routing: & Yes 1 No B ves {1 No
| . Baseflow considerations: 7] ves X nNo O ves No
If Yes, explain below how baseflow was determined:
12. Snowrnelt considerations: O ves X No [ ves No
13.  Modet calibration: O ves No L1 ves No
If Yes e¥plain below how cdlibration was performed e
14. Future land use condition: 3 ves X No [ ves ] No
If Yes, explain why below
15. Aftach precipitation/runoff model, hydrologic model schematic, curve number calculations, time of concentration

NOTE: FEMA policy Is 1o base fiooding on exis‘ring conditlons.

calculations, and supporting maps, delineating the watershed boundary and draihage area divides.

Information and Maps provided?

FEMA Form 81-898

K ves [] No

Hydrologic Analysis Form

MT-2 Form 3

Page Sofbs




e
FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
RIVERINE 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
aiaicviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing
. urden to: Information Collections Management, Federal Emergency Management Agency, 500 C Shreet, S.W.,
Washington DC 20472 and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148),

Washington, DC 20503.

MR A
You are not required to respond to this collection of informafion unless a valid OMB Contro! Number is displayed in the upper right corner of

fhis form.

Nofte: Filf ouf one form for each ﬂooding source studied

Community Name: Unincorporated Maricopa County

Flooding Source: |-8 Wash East {(diversion from Scott Avenue Wash)

Project Name/ldentifler: 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.
Copy of FIRM(s) attached deplicting area of the revision (highlighted, or circled)? X Yes

Downstream Limit: convergence with Evans Wash

Upstream Limit: Diverslon at Scott Avenue Wagh
—

2. MODELS SUBMITTED

aquirements: for areas which have detailed flooding: for areas which do not have detailed
Full input and output listings glong with files on diskette for each of the | flooding:
models listed below (items 1-4) and a summary of the source of input | Only the 100-year (Base) flood profile is
porameters 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 mode! (e.g.. Duplicate | for areas which do not have detailed
Effective model to Conrected Effective model). At a minimum, the Duplicate | flooding: however, BFfEs may not be added
.ci)ve (tem 1) and the Revised or Post-Project Conditions (item 4) models | to the revised FIRM. If a hydraulic model is

e submitted. See instructions for directions on when other models may | developed for the areq, items 3 and 4
be required. described below must be submitted.

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

1. Duplicate Effective Model "1 Natural File Name ] Floodway File Name

Copies of the hydraulic analysis used in the effective FIS, referred fo as the effective models (10-, 50-, 100-, 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 o assure that the effective models input data has been transferred correctly
to the reqi~ &t's equipment and fo assure that the revised data will be integrated into the effective data fegtevige a
continuous FIS model upstream and downsfream of the revised reach.

2. Corrected Effective Model  [] Natural File Name [] Floodway File Name

The Cormrected Effective model is the modetl that cortects any errors that occur in the Duplicate Effective model, adds any
additional cross sections to the Duplicate Effective model, or incorporates more detailed topographic infermation than that
used in the currently effective model. The Corrected Effective model must not reflect any man-made physical changes
since the dare 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. Exjsting or Pre-Project Conditions Model [ | Natural  File Name [] Floodway File Name

The Duplicate Effective model or Corrective Effective model is modified to produce the Existing or Pre-Project Condifions
model fo reflect any modifications that have occcurred within the floodplain since the date of the Effective modael 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. Rovised or Post-Prolect Conditions Model [ ] Natural File Name (] Floodway File Name

The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective meodel, as appropriate) is
iaed to reflect revised or post-project conditions. This model must incorporate any physical changes to the floodpliain

: 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.

8. Other - Please aftach a sheet describing all other models submitted along with the file names. [ Natural []
Floodway




3. STARTING WATER-SURFACE ELEVATIONS

_ N
Explain how they were determined. Explanation Attached? Yes No

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. :
. 4. RESULTS (from the mode] used 10 revise the 100-year water surface elevations)

If the resulis indicate any of the following. atfach an explanation - to this form, or to the hydraulic model printout- as to the
reasonableness of the situation.

[3 supercritical depth O Critical Depth O brawdowns ] Negative Floodway Surcharges
[] Foodway Surcharges Greater Than Maximum Allowed by Cormmunity/State

[ water surface elevations higher than the end points of ¢ross sections.

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

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

Explanation attached with Form | Explanation provided on altached printout [

If Hydrautic modsl used is HEC-2, has it been checked with FEMA’S CHECK-2 computer program? [] Yes 1 Ne
(see instructions for information on how to ohtain CHECK-2)

5. REVISED FIRM/FBFM AND FLOOD PROFILES

1. Profile Transition

a. 100-Year Water-Surface Elevations - indicate the difference in water surface elevations where the project 100-year
elevations fle intfo the existing 100-yvear water surface elevations at each end of the project,

Downstream End n/ga within (feet) Upstream End nfq within (feef)
Cross-Section # Cross-Section #

. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie
B (0] the existing floodway water surface elevations at each end of the project.

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

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

Dovwiracen End nfa within (feet) Upstream End nfq within (feeh)
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:

K stream Name Comrmunity Name [[] Cormporate Limits labeled L1 Study limits labeled

X Confluencesiabeled Channel Stationing [ Streambed profiled K Cross Sections labeled
X Horizontal/Vertical Scales indicated B 100-year elevs profiled*

[J Road Crossings [ Laobeled [ Low Chord Elevations [ Top of Road Elevations

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

loodway Data Table
Atiach ¢ Floodway Data Table for each cross sectlon listed in the published Foodway Data table in the FIS report.

Floodway Data Table Attached [] Yes Not Required




1-8 Wash East

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 I-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: I8Weast.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 O.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
aciudes 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
esfimate 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), Wos@g:ron, DC 20503.

You are not required to respond to fhis collection of information unless a valid OMB Control Number is displayed in the upper right corner of
this form.

1. REQUESTED RESPONSE FROM FEMA

This request is for a:

! CLOMR A lefter 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).

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

< Other Describe: Foodplain and Floodway Determindtion

2. OVERVIEW

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

[ Physical Change L] Improved Methodology/Data ] Flioodway Revision

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

2. Flooding Source: Pioneer Cemetery Wash

3. Project Name/Identifier: Gila Bend ADMP/Floodplain Delineation Study, F.C.D. No 99-18

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

5. The NFIP map panel(s) affected for allimpacted communities is (are).

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

Ex: 480301 Katy, Clity X 480301 0005D 02/08/83

480287 Harris County TX 48201C 0220G 09/28/90

040037 Unincorporated area of Maricopa County AZ 04013C 3490E 0%/30/95

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

Types of Fooding Structures

X Riverine 1 Channelization

I:] Coostal 1 Leves/Floodwall

O Alluvial fan ] Bridge/Culvert

1 Shallow Flooding (e.9. Zones AO and AH) O Dam

O Lakes ] Fill
IQ Other (describe) Ll Other (describe)

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

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




4. ENCROACHMENT INFORMATION

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

O ves [J No

QS. attach a copy of ¢ letter nofifying the appropriate State agency of the floodway revision and documentation of the
roval of the revised floodway by the appropriate State agency.

2. Does the development in the floodway cause the 1% annual chance (base) elevation fo increase at any location by
more than 0.000 feet? {1 Yes 3 No O nA

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 [
No

it the answer o either items is Yes, please attach documentation that all recuirements of Section 65.12 of the NFIP regulations
have been met, regarding evaluation of alternatives, notice fo individual legal property owners, concurrence of CEQ, and
certtification that no insurable structures are impacted.

5. MAINTENANCE RESPONSIBILITY

The community is willing to assurme 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. {1 Yes X No g N/A

6. REVIEW FEE

The review fee for the appropriate request category has been included. X Yes Fee amount: §

OR
This request s 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 detdiled 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. [ ves

Please see Instructions for Fee Amounts

7. SIGNATURE
I Note: | understand that my signature indicates that ail information Nofie: Signature indicates that the community understands, from
submitted in support of this request is comnrect the revision requester, the impacts of the revision on flooding
conditions in the community.
Signature of Revision Requester Signature of Cornmunity Official
Printed Name and Titte of Revision Requester Printed Name and Title of Community Official
Hood Control District of Maricopa County Flood Control Bistrict of Maricopa County
Company Name Community Name
Telephone No.: 602-506-15601 Date: Telephone No.: 602-506-18501 Date:
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER Check which forms have been included with this request
ABND/OR LAND SURVEYOR
This certificatian Is | ancg with 44 CFR Ch. 1, Sect 65.2 Form Name and (Number. Required if ......
Hydrologic (3) new of revised discharges
e —— Hydraulic (4} new or revised water-surface elevations
Signature [0 Mapping (5) floodplain/floodway changes
] channelization (&) channel is modified
T. Gavan, P.E., Pioject Manager [ eridge/Culvert (7) addition/revision of bridge/culvert
ed Name and Title of Revision Requester O Levee/Floodwall (8) addition/revision of leveeffloodwall
] Coastal ) new or revised coastal elevations
Registr No. 15594 Explres (Date) State Arizona [ Coastat Structures (10) addition/revision of coastal structure
‘ ‘ . . [ pam an addition/revision of dam
Type of License/Experfise: Clvif Engineering g Alluvial Fan (12) structures proposed on alluvial fan




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

PUBLIC BURDEN DiSCLOSURE NOTICE
ablic reporting burden for this form is estimated fo average 3.67 hours per response. The burden estimate
udes the time for reviewing instructions, searching existing data sources, gathering and maintaining the
needed datq, 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), Woshing’ron, DC 20503.

You are not required to respond to this collection of Information unless ¢ valid OMB Controf Number is displayed in the upper right comer of
this form.

Note: Fill ouf one form for each ﬂooding source siudied

Community Name: Unincorporated Maricopa County

Fiooding Source: Pioneer Cemetery Wash

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

1. REASON FOR NEW HYDROLOGLC_ANALYSlS
[ No existing analysis B Improved data [] Changed physicat condition of watershed

[ Alternative methodology ] Proposed Conditions (CLOMR) [1 Other

For the reason stated above, please attach a detdiled explandtion. If a computer program/model was used in revising the
hydrologic analysis, please provide a diskette with the input files for the some 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: g Yes g No

2. METHODOLOGY FOR NEW ANALYSIS

Indicate Method Required Datg Data Included

[0 statistical Anatysis of Gage Records Form 3 - Aftachment A [ ves [ No
[ Regional Regression Equations Form 3 - Aftachment C [ ves [] No
Precipitation/Runoff Model Form 3 - Attachment D ] Yes [ No
_EI_ Other Back-up computations and supporting data [] vYes [[] No

3. APPROVAL OF ANALYSIS

The hydrologic analysis has already been approved by a local, state, or Federal Agency. {1ves [ No E Not
Required

If Yes, aitach evidence of approval. Q Approval attached. If No, attach explanation. [] Explanation attached.

4, COMPARISON OF BASE FLOOD DISCHARGES
Location: Dralnage Area (SgMi)  FIS(cfs) Revised (cfs)

not comparable, original study and revised hydrology .__ -
do not share a common concentration point.

New Subbasin (3KD) develops 13 800
Note: When revised discharges are not significantly different than the FiS discharges, FEMA may require a confidence fimifs
analysis (see atfachment B) af a lafer date to complete the review.

if onty 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 X Explanation Not Required

5. HISTORICAL FLOODING INFORMATION

and dates, and source of information.  [] Data Attached [ Data Not Avaitable

| If historical data are available for the flooding source please provide: Location, peak discharges/water-surface elevations I




ATTACHMENT D: PRECIPITATION/RUNOFF MODEL

FiS: Revised:
. Method or model used: HEC-1 ProHEC-1
Version: 40.1E 4.0.1PD
Date: May 1991 August 1995
2, Source of rainfall depth: - -
3. Source of rainfall distribution: - ——
4, Rainfall duration:. 24 Hour 24 Hour
5. Areat adjustment to precipitation (%): e .
b. Maxirnum overland flow length . o
7. Hydrograph development method: g—g[gm_ S-graph
8. Loss rate method: Green & AMPT Green & AMPT
Source of solls information: - S
Source of land use information: — -
Q. Channel routing method: Normal Depih Normal Depth
10, Reservoir routing: [ ves X No 1 ves X No
. Baseflow considerations: L] Yes & No [ ves & No
If Yos, explain below how baseflow was determined:
12 Snowmelt considerations: ] Yes B No [] ves No
13. Model calibration: [ Yes X No L1 ves & No
If Yos, explain below how calibration was performed
14. Future land use condition: ] ves M No 1 ves & No
It Yos, explain why below
15. Atftach precipitation/runoff model, hydrologic model schematic, curve number calculations, time of concentration

calculations, and supperting maps, delineating the watershed boundary and drainage area divides.
Information and Maps provided? X Yes ] No

NOTE: FEMA policy is to base flooding on exisﬁr\g conditions.

Mi-2Form 3 Page bof b

FEMA Form 81-898

Hydrologic Anaiysis Form




O.M.B No. 3067-0148
Expires April 30, 2001

FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE HYDRAULIC ANALYSIS

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 insfructions, 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 any suggestions for reducing
burden to: Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW.,
Washington DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148),
Woshing’ron, DC 205603,
You are nol required to respond to this collection of information unless a valid OMB Conirol Number is disptayed in the upper right corner of
this form.

Nole: Fill out one form for each ﬂooding source siudied
Community Name: Unincorporated Maricopa County

Flooding Source: Pioneer Cemetery Wash

Project Name/Identifier; Gila Bend ADMP, FCD No. 99-18

1. REACH TO BE REVISED

submit a copy of the FIRM with the revision area cle|§|rly highlighted.
Yes

Describe the limits of the revision OR
Copy of FIRM(S) atfached depicting area of the revision (highlighted, or circled)?

Downstream Limit: Confluence with Evans Wash

Upstream Limif: Northern boundary of Barry M, Goldwater Gunnery Range
2. MODELS SUBMITTED

Requirements: for areas which have detdgiled flooding:
Full input and output listings along with files on diskefte for each of the

models listed below (tems 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

 ,
for_areas which do not have detadiled

flooding:

Only the 100-year (Base) flood profie is
required. A hydraulic model is not required
for areas which do not have detailed

Lffective model to Conected Effective model). At a minimum, the Duplicate
ctive (ifem 1) and the Revised or Post-Project Conditions (item 4 models
st be submitted. See Instructions for directions on when other models may

flooding: however, BFEs may not be added
to the revised FIRM. If a hydraulic model is
developed for the areq, items 3 and 4

be required. described below must be submitted.
I 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.
I 1. Duplicate Effective Model| ] Natural file Name ] Floodway File Name
Copies of the hydraulic analysis used in the effective FIS, referred fo as the effective models (10-, 50-, 100~ and 500-year
multi-profite runs and the floodway run) must be obtained and then reproduced on the reguester’s equipment to produce
the Duplicate Effective model. This is required to assure that the effective models input data has been transferred correctly
o the requester’s equipment and fo assure that the revised data will be infegrated info the effective data to provide o
continuous FiIS model upstream and downstream of the revised reach.

2. Conrected Effective Model [] Natural Filo Name [ Floodway File Name

The Comrected 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 consfruciion
in the flocodplain that occurred prior to the date of the effective model but was not incorporated into the effective model.

3, Existing or Pre-Project Conditions Model [] Natural File Name ] Floodway File Name

The Duplicate Effective model of 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 cccurred since the date
of the effective model, then this model would be Identical 1o the Ceorrected Effective model or Duplicate Effective model,

4. Revised or Posi-Project Conditions Mode! [ | Natural File Name [] Floodway File Name
The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is
.sed o reflect revised or post-project conditions. This model must incorporate any physical changes to the floodpiain

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




3. STARTING WATER-SURFACE ELEVATIONS _ _
I Explain how they were determined. Explanation Attached? B4 Yes O No

NOTE: I the effective study is an approximate study, the slope/area method is recommended.
. For detailed ancalysis studies, usingc: known water-surface elevation is recommended.

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

if the resutts indicate any of the following, atfach an explanation - to this form, or to the hydraulic model printout- as 1o the
reasonableness of the situation.

1 [3 supercritical depth [ Critical Depth [] Drawdowns [ Negative Floodway Surcharges
[J Flocdway Surcharges Greater Than Maximum Allowed by Community/State

] water surface elevations higher than the end points of cross sections.

1 Floedway discharge Is different than the Natural 100-year (base) flood discharge.

[ Project causes 100-year flcodplain or flioodway elevations to increase (stafe if increases are located off the
requester’s property)

Explanation attached with Form ] Explanation provided on attached printout 1:]

If Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? O Yes [ No
{see instructions for information on how 10 obtain CHECK-2)

5. REVISED FIRM/FBFM AND FLOOD PROFILES

1. Profile Transition

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 nfq within (feeb) Upstream End n/a within (feet)
Cross-Section # _ Cross-Section #

b. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations fie

info the existing flocodway water surface elevations at each end of the project.
Downstream End n/a within (feet) Upstream End n/a within (feet)

Cross-Section # Cross-Section #

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

Downstream End n/fg within (feet) Upsirearm End nfg within (feeb)
Cross-Section # Cross-Sectlon #

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:

X stream Name B Community Name [ Corporate Limits labeled B4 study limifs labeled

BJ Confluenceslabeled [ Channel Stationing Streambed profiled I Cross Sections labelsd
Horizontal/Vertical Scales indicated B4 100-ysar elevs profiled*

1 RrRoad Crossings 1] Labeled [J Low Chord Elevations [ Top of Road Elevations

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

.Ffoodway Data Table

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

Floodway Datla Table Attached [ ves X Not Required




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 O.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
imcludes the time for reviewing instructions, searching existing data sources, gathering and maintaining the
ged data, and completing and reviewing the form. Send comments regarding the accuracy of the burden
eMMnate 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 Budge’r, Paeerwork Reduction Pro'!ecf 53067-01482, Woshington, DC 20503.

You are not requirad fo respond fo this collection of information unless a valid OMB Conhrol Number Is displayed in the upper right comner of
this form.

1. REQUESTED RESPONSE FROM FEMA

This request is for a:

O 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).

O LOMR A lefter 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.)

X Other Desctlbe: Floodplain and Floogway Defermination

2. OVERVIEW

[

{1 physical Change (1 Improved Methodology/Data ] Floodway Revision

The basis for this revislon request is (are): (check all that apply)

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

2. Flooding Source: Evans Wash

3. Project Name/ldentifier: Gila Bend ADMP/Ficodplain Delineation Study, F.C.D. No 99-18

4. FEMA zone designations affected: _zone X, A
(example: A, AH. AQ, A1-A30, A99, AE, V, VI-V30, VE, B, C. D, X

5. The NFIP M0 nanel(s) affected for ail impacted communities is (are):

Ve

arnlxs

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

Ex; 480301 Katy, Clty X 48030 00050 02/08/83

480287 Harrls County TX A48201C 02206 (09/28/90

040037 Unincorporated area of Maricopa County AZ 04013C 3490E 09/30/95

040037 Unincorporated area of Maricopa County AZ 04013C 3480k 12/03/93

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

Types of Flooding Structures
B3 Riverine O Channelization
[l Coastal 1 Levee/Floodwall
[ Alluvial fan Bridge/Culvert
ad Shaliow Flooding (e.g. Zones AQ and AH) | Dam
l il Lakes O Fill
Other (describe) C]____Other (describe)

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

FEMA Form 81-89 Revision Requester and Community Officlal Form MIT-2 Form 1 Page 1 of 2




4. ENCROACHMENT INFORMATION

1. Does the State have jurlsdiction over the floodway or its adeption by communities participating in the NFIP?

1 Yes O 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.

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? [ ves O No I N/A

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 lirit if community
or stafe has adopted more stringent criterla - even if a floodway has not been delineated by FEMA)? [ ves ]

No

if the answer o 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 individuadl legal property owners, concurrence of CEQ, and
cetlification that ne insurable structures are impacted.

5. MAINTENANCE RESPONSIBILITY

The community is willing to assume responsibllity 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 fo the Federal government.

Operation and maintenance plans are aftached. [ ] Yes No Q N/A
6. REVIEW FEE
. The review fee for the appropriate request category has been included. X 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 reguest is based on detailed hydrologic and hydraulic studies conducted by Federal, State,
or local agencles to replace approximate studies conducted by FEMA and shown on the effective FIRM; thus the

project is fee exempt. [ ves

Please see Instructions for Fee Amounts

Dam (11) addition/revision of dam
Alluvial Fan (12 structures proposed on alluvial fan

7. SIGNATURE
Note: | understand that my signature indicates that all information Nofte: Signature indicates that the community understands, from
submitted in support of this request Is correct the revision reguester, the impacts of the revision on flooding
conditions in the community.
Signature of Revision Requester Signature of Community Official
Printed Name and Title of Revision Requester Printed Name and Title of Community Official
H ntrol District of Maric Coun ' Hood Controi District of Marlcopa County
Company Name Community Name
Ieieehone No.. 602-806-1801 Date: Telephone No.: 602-506-1501 Date;
A _ D
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER Check which forms have been included with this request
LAND SURVEYOR
lance with 44 CFR Ch. 1, Sect 65.2 Form Name and (Number) Requlred if ......
[ Hydrologic (3) new or revised discharges
<X Hydraulic (4) new or revised water-surface elevations
Signature | Mapping (5 floodplain/floodway changes
[ Channelization (©) channel is modified
.g T. Gavan, P.E., Project Manager [ eridge/Culvert (7) addifion/revision of bridge/culvert
ed Name and Title of Revision Requester L1 Leveo/Floodwall {8)  addition/frevision of levee floodwall
. O Coastal (%) new or revised coastal elevations
Registr No. 156594 Expires (Date) State Arzona E Coastal Structures (10) addition/revision of coastal structure
ul

Type of License/Expertise; Clvil Engleeting




FEDERAL EMERGENCY MANAGEMENT ;\GENCY I OoMB N0:I 3067-0148
HYDROLOGIC ANALYSIS Expires April 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE
™ iiiic 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
nedded 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 Confrol Number Is displayed in the upper right comer of
this form.

Note: Fill out one form for each ﬂoodfng source studled

Community Name: Unincorporated Maricopa County
Flooding Source: Evans Wash
Project Name/Identifier: Glia Bend ADMP, FCD No. 99-18

1. REASON FOR NEW HYDROLOG!E. ANALYSIS

1 No existing analysls & improved data [d Changed physical condition of watershed

[ Alternative methodology [ Proposed Conditions (CLOMR) [ ofher

For the reason siated above, please attach a detailed explandtion. If a computer program/model was used In revising the
hydrologic analysis, please provide a diskefte with the inpuf files for the same fiood recurrence intervais contained in the FIS
for that stream; and at least for the 1% annual chance (base) flood where no detailed study exists.

Explanation provided: X Yesﬁ[] No Disketies provided: vYes [] No

2. METHODOLOGY FOR NEW ANALYSIS

3. APPROVAL OF ANALYSIS

. WP -
The hydrologic . 1alysis has dlready been approved by a local, state, or Federal Agency. L1 Yes
Required

[1 No

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

Indicate Method Reguired Data Data Included
] statistical Analysis of Gage Records Form 3 - Atfachment A O ves O No
] Regional Regression Equations Form 3 - Attachment C [ ves [ No
N Precipitation/Runoff Model Form 3 - Atftachment D X ves [J No
{1 Other Back-up compuitations and supporting data g Yes [1 No

4. COMPARISON OF BASE FLOOD DISCHARGES

Location: Drainage Area (SgMi)  FIS(cfs) Revised (cfs)
C151, convergence of I-8 Egst with 3KC and 3KD 18 2000
Combined at Ci2| 18 4100 2000
Combing at C120 18 4000 : 8900

Note: When revised discharges are not significantly different than the FIS discharges, FEMA may require a confidence limifs
analysis (see attachment B) af a later date fo complete the review.

If only a portion of a detalled study area was revised please atfach an explanafion describing the fransition from the
proposed discharges 1o the effective discharges. [ explanation included X Explanation Not Required

5. HISTORICAL FLOODING INFORMATION

A
If historlcal data are available for the flooding source please provide: Location, peak discharges/water-surface elevations
and dates, and source of information.  [] Data Attached B4 Data Not Available




ATTACHMENT D: PRECIPITATION/RUNOFF MODEL

FIS: Revised:
' . Method or model used: HEC-1 ProHEC-1
Version: 4.0.1E 40.1PD
Date: May 1991 August 1995
2. Source of rainfall depth: R -
3. Source of ralnfall distribution: e o
4, Rainfall duration: 24 hour 24 hour
5. Areal adjustment o precipitation (%): o -
6. Maxirum overland flow length - o
7. Hydrograph development method: S-graph S-graph
8. Loss rate method: Green & AMPT Green & AMPT
Source of solls information: - e
Source of land use information: - -
Q. Channel routing method: Normal Depth Normal Depth
10. Reservoir routing: [1 ves No [ Yes X No
. Baseflow considerations: O vYes X No [ Yes X No
If Yos, expldin below how baseflow was determined:
12. Snownnett considerations: [ ves No ] Yes M No
13. Mode! calibration: ] ves X No [ Yes B No
if Yo+ axnlain below how cgilbration was performed S
14. Future tand use condition: [ ves X No [ Yes X No
If Yes, expiain why below
15. Attach precipitation/runoff model, hydrologic model schematic, curve number calculations, time of concentration
calculations, and suppotting maps, delineating the watershed boundary and drainage area divides.
Information and Maps provided? X ves T No
NOTE: FEMA policy is to base flooding on exisﬂng conditions.

MT-2form3 PageSofs
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RIVERINE HYDRAULIC ANALYSIS Expires April 30, 2001

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

PUBLIC BURDEN DISCLOSURE NOTICE
Public reporting burden for this form Is estimarted o average 2.25 hours per response. The burden estimate includes the fime
for reviewlng Instructions, searching existing data sources, gathering and mainfaining 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.,
Wcshlngton DC 20472: and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148),

Woshlngton, DC 20503.

this form.

N ‘w
You are not required to respond o this collection of information unless a valid OMB Control Number Is displayed in the upper right comer of

T
Note: Fill out one form for each ﬂooding source sludied

Community Name: Unincorporated Maricopa County

Flooding Source: Evans Wash
Project Name/Identifier: Gilg Bend ADMP, ECD 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 clecriy highlighted.
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)? Yes

Downsfream Umif: Convergence with Hacker Wash upstream of Gila Bend Canal
Upstream Limit: Limit of study at northern boundary of Barry M. Goldwater Gunnery Range
_ I

|
2. MODELS SUBMITIED

uirements: tor aregs which have detailed flooding: for areas which do not have deflailed
Full input and output listings along with flles on diskette for each of the | flooding:
models listed below (tems 1-4) and a summary of the source of input | Only the 100-year (Base) flood profie s
parameters used in the models must be provided. The surnmary must include | required. A hydraulic model! is not required
a description of any changes made from model to mode! (e.g., Duplicate | for areas which do not have detalled
Effective model to Corrected Effective model). At a minimum, the Duplicate | flooding; however, BFEs may not be added
dilive (item 1) and the Revised or Post-Project Conditions (ftem 4) models | to the revised FIRM. If a hydraulic model is
.'De submitted. See instructions for directions on when other models may | developed for the areq, itfems 3 and 4
be required. described below must be submitted.

if hydraulic models are not developed, hydraulic analyses (Including dll calculations) for existing or pre-project conditions
and revised or post-project conditions must be submitted.

1. Duplicate Effective Model [] Natural File Name ] Floodway File Name

Coples of the hydraulic analysls used in the effective FIS, refetred to as the effective modeis (10-. 50-, 100-, and 500-year
multi-profile runs and the floadway runy must be obfained 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 ransferred correctly
to the requ-:~si's equipment and to assure that the revised data will be integrated into the effective data ig cievide a
continuous FIS model upstream and downstream of the revised reach.

I 2. Comrected Effective Model (] Natural File Name [] Floodway  File Name

The Corected Effective model is the model that corrects any errors that occur in the Duplicate Effective model, adds any
additionat cross sections to the Duplicate Effective model, or incorporates more detailed topographic information than that
used in the currently effective madel. The Corrected Effective model must not reflect any man-made physical changes
since the date of the effective mode!, 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 info the effective model.

3. Existing or Pra-Project Conditions Model [ | 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 fo reflect any modifications that have occurred within the floadplain since the date of the Effective model but prior
to the construction of the project for which the revision Is being requested. If no modification has occurred since the date
of the effective model, then this model would be identical to the Corrected Effective model or Duplicate Effective model.

4. Revised or Post-Prolect Conditions Model [ ] Natural  File Name (] Floodway File Name

The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is
d to reflect revised or post-project conditions. This model must incorporate any physical changes fo the floodplain
the effective mode! was produced as well as the effects of the project. When the request is for the proposed project

this model must reflect proposed conditlons,

5, Other - Please attach a sheet describing all other models submitted along with the file names. X Natural []
Floodway




3. STARTING WATER-SURFACE ELEVATIONS

Explain how they were determined. Explanation Attached? B Yes

NOTE: It the effective study Is an approximate study, the slope/area method is recommended.

For detalled analysls studies, using a known water-surface elevation ls recommended.

4. RESULTS (from the model used fo revise the 100-year water susface elevations)

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

[ supercritical depth O Critical Depth (1 brawdowns [ Negative Floodway Surcharges
{1 Floodway Surcharges Greater Than Maximum Allowed by Community/State

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

[0 Fecdway discharge is different than the Natural 100-year (base) flood discharge.

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

Explanation aftached with Form 'l Explanation provided on attached printout ]

If Hydraulic model used is HEC-2, has if been checked with FEMA’S CHECK-2 computer program? [] Yes [ Ne
{see Instructions for information on how fo oblain CHECK-2)

5. REVISED FIRM/FBFM AND FLOOD PROFILES

1. Profile Transition

a.  100-Year Water-Surface Elevations - indicate the difference in water surface elevations where the project 100-year
elevations fie Into the existing 100-year water surface elevations af each end of the project.

Downstream End n/a within (feet) Upstream End n/a within (feeh)
Cross-Section # Cross-Section #

Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie

nto the existing floodway water surface elevations at each end of the project.
Downstream End n/a within (feeb) Upstream End n/a within (feet)
Cross-Section # Cross-Section #

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

D enetre am End nfq within (feet) Upstream End n/a within (feet)
Cross-Section # Cross-Secfion #

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: .
B stream Name B community Name [[] Corporate Umits labeled B4 study fimits labeled

X confluencesiabeled X Channel Stationing B Streambed profiled Cross Sections labeled
B Horizontal/vertical Scates indicated 100-year elevs profiled*

[] Road Crossings [J Labeled [ Low Chord Elevations [] Top of Road Elevations

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

.Ioodwuy 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 O Yes B 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 o 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

} blrden 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 208503,

You are not required 1o respond to this collection of information unless a valid OMB Control Nurmbet Is displayed In the upper right

corner of this form.

1
Community Name: Unincorporated Maricopa County
Flooding Source: Evans Wash

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

1. IDENTIFIER

1. Name of structure (roadway, railroad, efc.): Tucson Corneila Gila Bend Raliroad

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

River Mile 0,684

3. This revision reflects (check one of the following):
K New bridge/culvert not modeled in the FIS
[J Modified bridge/culvert previo-usly modeled in the FIS

[ New analysis of bridge/culvert previously modeled in the FIS

4. Hydraulic model used to analyze the sfructure (e.g.. HEC-2 with special bridge routfine, WSPRC. HY8)
HEC-RAS

if amiese. n than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flocuiny
source could not analyze the structure(s). (Attach jusfification)

Justification attached [ ] Yes [ |No XIN/A

I

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

FEMA Form 81-89F Bridge/Culvert 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):
. K Dimensions (height, width, span, radius, length)

[ shape (culverts only)

X Material

[0 Beveling or Rounding

O wing wall Angie

Low Chord Elevations - Upstream and Downstream

X Top of Road Elevations - Upstream and Downsfream

[ structure Invert Elevations - Upstrearm and Downstream

Stream Invert Elevations - Upstrearm and Downstream

[] skew Angle

[[] Cross-Section Locations

[ Distances Between Cross Sections

[ €rosion Protection

L 3. SEDIMENT TRANSPORT CONSIDERATIONS

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the
100-year (base 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 fransport (including
sewer and deposition) 1o affect the base flood elevations, then provide the following information (Check the box if

provided):
o Estimated sediment load
1 Method used to estimate sediment transport
d Method used 1o estimate scour and/or deposition
! Method used to revise hydraulic or hydrolegic analysis {(model) to account for sediment fransport

FEMA Form 81-89F Bridge/Culvert Form MT-2 Form 7 Page 2 of 2




RECORD DRAWING

TUCSON, CORNELIA AND ' The Record Drawing information shown hereon is
GILA BEND RR. STRUCTURE correct to 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.

(March 2000)
/ ’ MJ/JW“——/

Mark T. Gavan, P.E.
Registered Professional Engineer #15594
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Evans 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. 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.ptj

* 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 O.M.B No. 3067-01;8
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
¥ eludes 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
edfimate 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 nof required to respond to this collection of information unless a valid OMB Control Number is displayed in the uppeér right comer of
this form.

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 a map
revision, or proposed hydrology changes (See 44 CFR Ch. 1, Parts 60,65 & 72).

[l LOMR A letter from FEMA offictally revising the current NFIP map fo show the changes to floodplains,
floodway or flood elevations, LOMRS typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.)

1X] Other Describe: Foodplain and Floodway Determination

2. OVERVIEW

1. The basis for this reviston request Is (are): (check all that apply)

[ physical Change 1 Improved Methodology/Data [] Foodway Revision

X 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

3. Project Name/identifier: Gila Bend ADMP/Hoodplain Delinedtion Study, F.C.D. No 99-18

4. FEMA, zone designations affected: _zone X, A
(example: A, AH, AQ, A1-A30, A%9. AE, V, VI-V3Q, VE, B. C, D, X)

5. The NFIP map panel(s) affected for all impacted communities le ;gf[gg,;:ﬂ

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

Ex: 480301 Katy, City D 480301 0005D 02/08/83

480287 Harris County TX 48201C 0220 09/28/90

040037 Unincorporated area of Marlcopa County AZ 04013C 34%0€ 09/30/95

040037 Unincorporated area of Marlcopa County AZ 04013C 3480E 12/03/93

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

Types of Flooding Structures
Riverine 'l Channelization
il Coastal O Levee/Floodwall
] Alluvial fan Bridge/Culvert
1 Shallow Flooding (e.g. Zones AO and AH) 1 Dam
' [] Lakes ] Fill
Cl Other (describe)

. Other {(describe)
- ______________________________
PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

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




Hackes WGdkn

4. ENCROACHMENT INFORMATION

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

O ves [ No

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

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? [ ves O nNo - [ONA

3. Doees the cumulative effect of alt development that has occurred since the effective SFHA was originally identifled
cause the base flood elevaiion 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 FEMAY? [ Yes O
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 dlternatives, notice to individual legal property owners, concurrence of CEQ, and
ceflification that no insurable structures are impacted.

5. MAINTENANCE RESPONSIBILITY

The community is willing to assume responsibility for O perfoming [ overseeing compliance with the

rmaintenance 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 g N/A
6. REVIEW FEE
.The review fee for the dappropriate request category has been included. X ves Fee amount: §
OR

This request is based on a federally sponsored flood-control project where 90 percent or more of the project’s cost is
federally sponsored, or the request is based on detalled 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. [ ves

Please see Instructions for Fee Amounts

7. SIGNATURE
Note: | understand that my signature indicales that all information Nofe: Signature indicates that the community understands, from
submitted in support of this request is comrect the revision requesler, the impacts of the revision on flooding
Signature of Revision Requester S ganature of Cormmunky Official
Shane Dille, City Mana aet
Printed Name and Tifle of Revision Requester Printed Name and Title of Community Official
Flood Control District of Maricopa County Town of Glla Bend
Company Name Community Name
Teieahone No.: 602-606-15601 Date: Telephone No.: 928-683-2255 Date:
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER Check which forms have been included with this request
AND/OR LAND SURVEYOR

This certification isgn aglordance with 44 CFR Ch, 1, Sect 65.2 Forrn Name and (Number) Required if ......

B Hydrologic (3) new or revised discharges

B Hydraulic (4) new or revised water-surface elevations

Signature ] Mapping (5) floodplain/floodway changes

[J Channetization & channel is modified
'< 1. Gavan, P.E.. Project Man r Bridge/Culvert (7} addition/revision of bridge/culvert
ted Name and Title of Revision Requester Leves/Floodwall (8}  addition/revision of levee/floodwall
Coastal (@) new or revised coastal elevations

X

|

N . D
Registr No. 15694 Expires (Date) ___ State Arizond E] Coastal Structures (10) addiion/revision of coastal structure

g

. . N . Dam (11) addition/revision of dam
Type of Lcense/Expertise: Civil Engineering Alluvial Fan (12) structures proposed on aliuvial fan




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
HYDROLOGIC ANALYS!S Expires Apiril 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE
~ i 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 fo: Information Collections Management, Federal
Emergency Management Agency, 500 C Streef, S.W., Washington DC 20472; and to the Office of Management
and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20803.

You are not required to respond to this collection of information unless a valid OMB Confrol Number Is dispiayed in the upper right comer of
this form.

Note: Fill out one form for each ﬂooding source studied

Community Name: Uincorporated Maricopa County

Flooding Source: Hacker Wash

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

— 1. REASON FOR NEW HYDROLOGIS ANALYSIS
rﬁ No existing analysis & improved data [0 changed physical condition of watershed

[ Aternative methodology [ Proposed Conditions (CLOMR) 3 other

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 infervals contained In the FIS
for that stream: and at least for the 1% annual chance (base) flood where no detalled study exists.

Explanation provided: Yes [] No Diskettes provided: P Yes [] No

__. 2. METHODOLOGY FOR NEW ANALYSIS

Indicate Method .Reguired Data Data Included
[3 stotistical Analysis of Gage Records Form 3 - Aftachment A [ ves [] No
[ Regional Regression Equations Form 3 - Attachment C (O Yes [[] No
Precipitation/Runcff Model Forrm 3 - Attachment D B4 ves [ No
Q Other Back-up computations and supporting data {1 Yes ] No

3. APPROVAL OF ANALYSIS

i The hydrologic analysls has already been approved by a local, s’ro?é, ui -ederal Agency. 1 Yes [ No [] Not
Required

I Yes, attach evidence of approval. 1 Approval attached. if No, atfach explanation. g Explanation attached.

4. COMPARISON OF BASE FLOCD DISCHARGES

Location: Drainage Area (SgMiy  HS(cfs) Revised (cfs)
Concentration Polnt C14 with canal in place 12 2700 7100
Concentration Polnt C14 withouwt canal in place 19 2700 8700

Note: When revised discharges are not significantly different than the FIS discharges, FEMA may require a confidence limits
analysis (see attachment B) at a lafer date fo complete the review.

proposed discharges to the effective discharges. X Explanation Included [T Explanation Not Required

I If only a portion of a detalled study area was revised please attach an explanation describing the transition from the

5. HISTORICAL FLOODING [NFORI’\;IATION

| If historical data are available for the flooding source please provide: Location, peak discharges/water-surface elevations I

and dates, and source of information. ] Data Attached Data Not Available




ATTACHMENT D: PRECIPITATION/RUNOFF MODEL

. . Method or model used:

13.

14.

15.

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

Verslon:

Date:
Source of rainfall depth:
Source of rainfall distribution:
Rainfall duration:
Aredl adjustment to precipitation (%):
Maximum ovetland flow length
Hydrograph development method;
Loss rate method:

Source of soils information:

Source of land use Information:

Channel routing method:
Reservoir routing:

Baseflow considerations:

FiS:

S-graph

Green & AMPT

Normal Depth

BJ Yes |
[ Yes

If Yos, explain below how baseflow was determined:

Snowmelt considerations:

Model calibration:

If Yos, explain below how calibration was performed

Future land use condition:
if Yos, explain why below

Aftach precipitation/runoff model, hydrologic model schematic, curve number calculations, time of concentration

{1 ves
[ Yes

O Yes

1 No
K No

X No
& No

X No

Revised:
ProHEC-1
4.0.1PD

August 1995

24 hour

s-graph
Green & AMPT

Normal Depth

K ves
[J Yes

O ves
] Yes

[ ves

cdleulations, and supporting maps, delineating the watershed boundary and drainage area divides,

information and Maps provided?

FEMA Form 81-89B

O vYes No

O No
B4 No

B No

B No

] No

I

Hydrologic Analysls Form

MT-2 Form 3

Page 5of &




3. STARTING WATEI;\'.-_SURFACE ELEVATIONS

L
Explain how they were determined. Explanation Attached? & ves LINo

NOTE:  If the effechve study is an approximafe study, the siope/area method is recommended.
For detailed analysis studies, using a known water-surface slevation is recommended.

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

If the results Indicate any of the following, attach an explandation - to this form, or to the hydraulic model printout- as to the
reasonableness of the sttuation, :

[1 Supercritical depth [ Critical Depth [} orawdowns [] Negative Floodway Surcharges
3 Floodway Surcharges Greater Than Maximum Allowed by Cormmunity/State

1 water surface elevations higher than the end polnts of cross sectlons.

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

O project causes 100-year fioodplain or floodway elevations to increase (state if increases are located off the
requester’s property)

Explanation aftached with Form O Explanation provided on attached printout ]

If Hydraulic model used is HEC-2, has It been checked with FEMA’S CHECK-2 computer program? [ ] Yes [ No
(see instructions for information on how to obiain CHECK-2)

5. REVISED FIRM/FBEM AND FLOOD PROFILES

1. Profile Transition

a. 100-Year Water-Surface Elevations - indicaie the difference in water surface elevations where the project 100-year
elevations tle into the existing 100-year water surface elevations at each end of the project.
Downstream End n/a within (feeb) Upsfream End n/a within (feet)
Cross-Section # Cross-Section #

.. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie

into the existing floodway water surface elevations at each end of the project.
Downstream End n/q within (feet) Upstream End n/a within (feat)
Cross-Section # Cross-Section #

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

Downstream End n/a within (feel) Upstream ¥ninfowithin ____ (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 K study limits labeled

B Conflusnceslabeled [ Chanmnel Stationing X Streambed profiled I Cross Sections labeled
Horizontal/Vertical Scales indicated X 100-year elevs profied*

X Road Crossings (] Labeled [ Low Chord Elevations B Top of Road Elevations

*All recurrence Intervals in the effective study must also be profiled.
‘loodway Data Table
Attach a Floodway Data Table for each cross section listed In the published Floodway Data table in the FIS report.

Floodwoy Data Table Attached [ ] Yes X 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 fo average 2 hours per response. The burden estimate
udes the fime for reviewing instructions, searching existing data sources, gathering and mainfaining 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 1o respond {o this collection of information unless a valid OMB Confrol Number is displayed in the upper right

corner of this form.

Community Name: Unincorporated Maricopa County
Flooding Source: Hacker Wash
Project Name/identifier: Gila Bend ADMP, FCD No. 99-18

1. IDENTIFIER

1. Name of structure (roadway, rallroad, efc.): Gilg Bend Canal culverf # 1

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

River Mile 1.825

3. This revision reflects (check one of the following):
Bd New bridge/culvert not modeled in the FIS
[0 Modified bridge/cutvert previously modeled in the FIS

[ New analysis of bridge/culvert praviously modeied in the FIS

4,  Hydraulic model used to analyze the sfructure ¢e.g.. HEC-Z with special bricige roufine, WSPRO. HYE)

HEC-RAS

if different than hydraullc analysis for the flooding source, jusii'y wny the hydraulic analysis used for the flooding
source could not analyze the structureds). (Atiach justification)

Justification attached  []Yes [ No N/A

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

FEMA Form 81-89F Bridge/Cuivert Form MT-2 Form 7 Page 1 of 2




2. DRAWING CHECKLIST

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

. Dimenslons (helght, width, span, radius, length)
X shape (cuiverts only)
< Material
I Beveling or Rounding
[J wing Wall Angle
] Low Chord Elevations - Upstream and Downstream
X Top of Road Elevations - Upstream and Downstream
B4 structure Invert Elevations - Upstream and Downstream
B 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 (base flood) water-surface elevations; and/or based on the strearn geomaorphology, 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):
il Estimated sediment load
il Method used to estimate sediment transport
'l Method used to estimate scour and/or deposition
'l Method used to revise hydraulic or hydrologic analysis (model) fo account for sediment fransport

FEMA, Form 81-89F Bridge/Culvert Form MT-2 Form 7 Page 2 of 2




GILA BEND CANAL STRUCTURE
UNNAMED WASH NO. 2
(2) 48" CMP'S TRANSITION TO (2) 6Wx4'H RCBC'S

RECORD DRAWING

The Record Drawing information shown hereon is
correct to the best of my 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.
§ (March 2000)
| x 5&-—.;;*&\2 % {/%
| @
3 Mark T. Gavan, P.E.
Registered Professional Engineer #15594
\
PLAg\!
17°=40"
7444+ 744.7+ Top Canal Bank
______ . , I [+ o) R
R S
730,99 | I _I\M’
PROFILE ELEVATION
1"=40’ 1"=40"




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

4w 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), Washingion, DC 20503.

You are not required to respond to this collection of Information unless a valid OMB Confrol Number Is displayed in the upper right
corner of this form.

Community Name: Unincorporated Maricopa Courty
Flooding Source: Hacker Wash
Project Name/Identifier: Gila Bend ADMP, FCD No. 99-18

1. IDENTIFIER

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

2. Location of bridge/culvert along flooding source (in ferms of shream distance or cross-section identifier).

River Mile 1.825

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

. New bridge/culvert not modeled In the FIS
] Modified bridge/culvert previously modeled in the FIS

[] New analysis of bridge/culvert previously modeled in the FIS

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

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

Justification attached [ Yes [[INo [X] N/A

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

FEMA Form 81-89F Bridge/Culvert Form MT-2 form 7 Page 1 of 2




2. DRAWING CHECKLIST

i 0 MR

Attach plans of the structure(s) cedifled by a registered professionai engineer. The plan detail and information should
include the following (check the boxes if the information has been provided):
. & Dirnensions theight, width, span, radius, lengtty)

Shape (culverts only)

X Materlal

[ Beveling or Rounding

] wing Wall Angle

] Low Chord Elevations - Upstream and Downstream

& Top of Road Elevations - Upstream and Downstream

Structure invert Elevations - Upstream and Downstreamn

X stream invert Etevations - Upstream and Downstream

[ skew Angle

[ Cross-Section Locations

1 Distances Between Cross Sections

[} Eroslon Protection

, 3. SEDIMENT TRANSPORT CONSIDERATIONS

If there is any indication from historical records that sediment fransport (including scour and deposifion) 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):

3 Estimated sediment load
Method used to estimate sediment fransport

Method used to estimate scour and/or depaosition

0O 0o

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

FEMA Form 81-89F Bridge/Culvert Form MT-2 Form 7 Page 2 of 2




GILA BEND CANAL STRUCTURE
UNNAMED WASH NO. 3
(1) 48" CMP TRANSITION TO (1) 6Wx3H RCBC

.. Gila Bend Canal

RECORD DRAWING

The Record Drawing information shown hereon is
correct to the best of my 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.

(March 2000,
M/ _

Mark 1. Gavan, P.E.
Registered Professional Engineer #15594

Top Canal Bank

PROFILE
17=40"

ELEVATION
1"=40"




I FEDERAL EMERGENCY MANAGEMENT AGENCY | O.M.B. Burden No. 3067-0148
BRIDGE/CULVERT Explres April 30, 2001

i PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated fo average 2 hours per response. The burden estimate
aml des the time for reviewing instructions, searching existing data sources, gathering and mainfaining the
ded data, and completing and reviewing the form. Send commenits 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
Managerment and Budget, Paperwork Reduction Project (3067-0148). Washington, DC 20803.

You are not requited fo respond to this collection of Information unless a valld OMB Control Number is displayed in the upper right
corner of this form.

Community Name: Unincorporated Maricopa County
Flooding Source: Hacker Wash

Project Name/identifier: Gilg Bend ADMP, FCD No. 99-18

1. IDENTIFIER

1. Name of structure (roadway, railroad, efc.): -8 Highway

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

1.474

3.  This revision reflects (check cne of the following):
' . New bridge/culvert not modeled in the FIS
[ Modified bridge/culvert previously modeiled in the FIS

1 New analysis of bridge/culvert previously modeled in the FIS

4.  Hydraulic model used o analyze the siructure (e.g., HEC-2 with special bridge roufine, WSPRO, HY8)
HEC RAS

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

Justification attached [ JYes [ No DI N/A

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

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




2. DRAWING CHECKLIST
A

N

Attach plans of the structure(s) cerified by a registered professional engineer. The plan detaill and information should
include the following (check the boxes if the information has been provided):
. X Dimensions (helght, width, span, radius, length)
Shape (culverts only)
X Material
K Beveling or Rounding
B wing wall Angle
¥ Low Chord Elevations - Upstream and Downstream
I Top of Road Elevations - Upstream and Downstrearm
Structure invert Elevations - Upstream and Downstream
X stream invert Elevations - Upstream and Downstream
Skew Angle
[ Cross-Section Locations
[] Distances Between Cross Sections

[1 Erosion Protection

. 3. SEDIMENT TRANSPORT CONSIDERATIONS

J—

if there is any indication from histarical records that sediment transport (ncluding scour and deposition) can affect the
100-vear (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 fransport (including
sewer and deposition) to affect the base flood elevations, then provide the following information (Check the box if

provided):
(H Estimated sediment load
1 Method used o estimate sediment fransport
1 Method used to estimate scour and/or deposition
[l Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport

FEMA Form 81-89F Bridge/Culvert Form MT-2 Form 7 Page 2 of 2
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FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148
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 mainfalning the
! ed data, and completing and reviewing the form. Send commenits regarding the accuracy of the
burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Sireet, $.W., Washington, DC 20472; and fo the Office of
Management and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503.

You are nof required to respond to this collection of Information unless a valld OM8 Control Number is displayed In the upper right
corner of this form.

Community Name: Unincorporated Maricopa County

Flooding Source: Hacker Wash

Project Name/Identifier; Hacker Wash

1. [IDENTIFIER

1. Name of structure (roadway. raliroad, efc.); Pima Road

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

1.273

3.  This revision reflects {check one of the following):
X New bridge/culvert not modeled in the FIS
[ Modified bridge/culvert previously modeled in the FIS

[0 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, HYS)
HEC-RAS

if different than hydraulic analysis for the flooding source, yusify why the hydraulic analysis used for the flooding
source could not analyze the structure(s). (Aftach justification)

Jusfification aftached []Yes [ No X N/A

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

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




2. DRAWING CHECKLIST
T

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

. K Dimensions (helght, width, span, radius, length)
[0 shape (culverts only)
Materlal
[] Beveling or Rounding
[ wing wall Angle
Low Chord Elevations - Upstrearn and Downstream
X Top of Road Elevations - Upstream and Downstream
Structure Invert Elevations - Upstream and Downstream
I stream Invert Elevations - Upstream and Downstrearm
O skew Angle
[ Cross-Section Locations
{1 Distances Between Cross Sections

(7] Erosion Protection

! 3. SEDIMENT TRANSPORT CONSIDERATIONS

If there is any indication from historical records that sediment fransport (including scour and deposition) can offect 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 (inciuding
sewer and deposition) to affect the base fiood elevations, then provide the following information (Check the box if

provided):
L] Estirmated sediment load
| Method used to estimate sediment transport
[l Method used to estimate scour and/or depaosition
M 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




RECORD DRAWING
PIMA ROAD STRUCTURE The Record Drawing information shown hereon is

UNNAMED WASH NO. 2 correct to the best of my 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.

(March 2000)

Mark T. Gavan, P.E. ,
N Registered Professional Engineer #15594

Pima Road '
PLAN
17=30

Pima Road

723.0%
— T 375 |l —J
| | s8]
15.90—'* - ?2-7.70' 17.00° 716.0+ E 44’ % 215,84
ELEVATION PROFILE

1"=30" =30




FEDERAL EMERGENCY MANAGEMENT AGENCY 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

4 des the fime 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 fo 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 unfess a valid OMB Control Number is displayed in the upper right
comer of this form.

Community Name: Unincorporated Maricopa County
Flooding Source: Hacker Wash
Project Name/ldentifier: Gilg Bend ADMP, FCD No. 99-18

1. IDENTIFIER

1. Name of structure (roadway, railroad, efc.): Southem Pacific Railroad

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

1.309

3. This revision reflects (check one of the following):
[ New bridge/culvert not modeled in the FIS
[] Medified bridge/culvert previously modeled in the FIS

[l New analysis of bridge/culvert previousty modeled in the FIS

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

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

Justification attached [ Yes [ INo XIN/A

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

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




2. DRAWING CHECKLIST
A

- -
Attach plans of the structure(s) certifled by a registered professional engineer. The plan detail and information shotild
include the following {check the boxes if the information has been provided):
. Dimensions (helght, width, span, radius, length)

[ shape (culverts only)

(< Material

[ Beveling or Rounding

K wing Wall Angle

N Low Chord Elevations - Upstream and Downstream

X Top of Road Elevations - Upstream and Downstream

B4 structure Invert Elevations - Upstream and Downstream

X stream Invert Elevatlons - Upstream and Downstream

[J skew Angle

[ Cross-Section Locations

[C] pistances Between Cross Sections

[ Ercsion Protection

. 3. SEDIMENT TRANSPORT CONSIDERATIONS

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the
100-year {base 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 detbrls and sediment transport {including
sewer and depaosition) to affect the base ficod elevations, then provide the following information {Check the box if
provided):

| Estimated sediment load

O Method used 1o estimate sediment transport

] Method used to estimate scour and/or deposition

7 Method used 1o revise hydraulic or hydrobgic analysis (model) to account for sediment fransport

FEMA Form 81-8%F Bridge/Culvert Form MT-2 Form 7 Page 2 of 2




SOUTHERN PACIFIC RAILROAD RECORD _DRAWING
STRUCTURE AT MP 85460 The Record Drawing information shown hereon is
UNNAMED WASH NO. 2 correct to the best of my 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.
--1§‘———‘{-';*] “"”Ti'“i 2 ,/éw_‘/
! I i ark T. Gavan, P.E.
I | il Registered Professional Engineer #15594
L'________i L____H!,_%_L_ N
Southern Pacific | . 8
Railroad o : o =
QO 0 000 U000 00 [ il
__i_;:_.___l__%____Lil_é__
ELAN
F=ts 728.88 .
W /T'gg'm
_;% 2 N
i ] X
! 16.00' U 16.00" l g E \
ELEVATION A6.82 PROFILE |
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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 this form is estimated to average 2 hours per response. The burden estimate
aslldes the time for reviewing instructions, searching existing data sources, gathering and maintaining the
ded data, and compileting 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, Papearwork Reduction Project (3067-0148), Washington, DC 20503,
You are ;101 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: Unincorporated Maricopd County

Flooding Source: Hacker Wash

Project Name/Identifler: Hacker Wash

1. IDENTIFIER

1. Name of structure (roadway, rallrcad, etc.): Tucson Comelia Glld Bend Railroad

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

River Mile 3.1656

3. This revision reflects (check one of the following):
. New bridge/culvert not modeled in the FIS
[ Modified bridge/culvert previousty 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 speacial bridge routine, WSPRO, HY8)

HEC-RAS

If different than hydraullc anatysis for the flooding SOUfCé‘.Lj.l:JS:;'I y why the hydraulic analysis used for the flooding
source could not analyze the structure(s). (Aftach justification)

Justification attached [ ] Yes [ 1No [XIN/A

| PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

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




2. DRAWING CHECKLIST

Attach plans of the structure(s) ceditied by a registered professional engineer. The plan detail and information should
include the following (check the boxes if the information has been provided):
. X Dimenslons (helght, width, span, radius, length)
] shape (culverts only)
X Materiat
i [0 Beveling or Rounding
[[] Wing wall Angle
Low Chord Elevations - Upstream and Downstream
Top of Road Eevations - Upstream and Downstream
Structure Invert Elevations - Upstrearm and Downstream
Stream Invert Elevations - Upstream and Downsfream
[ skew Angle
[J Cross-Section Locations
[] Distances Between Cross Sections

O Erosion Protection

. 3. SEDIMENT TRANSPORT CONSIDERATIONS

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

provided):
] Estimated sediment load
] Method used to estimate sediment transport
| Method used fo estimate scour and/or deposition
O Method used to revise hydrauiic or hydrologic analysis (model) o account for sediment transport

FEMA Form 81-89F Bridge/Culvert Form MT-2 Form 7 Page 2 of 2




RECORD DRAWING

TUCSON, CORNELIA AND The Record Drawing information shown hereon is
GILA BEND RR. STRUCTURE correct to 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
EEC.

(March 2000)

N e A

ark T. Gavan, P.E.
Registered Professional Engineer #15594

o7 — T O ——— i 5 2 —— Bra T
| o | L b P 1
1 1 il L | _
Tucson, Cornelia i i ¥ i ] o)
And Gila Bend { Ul | i) i | 2
Railroad H ! t 11 | i b/
T T T T T
Jis b b i oyl dadd i hE
I I 1 It i1
kat —— bf-mm o - D A — =4
PLAN
15’

/ Top of Rail

ELEVATION 763,52 Nz,
e : PROFILE Nzeass

=15




FEDERAL EMERGENCY MANAGEMENT AGENCY 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 houwrs per response. The burden estimate
ddes the time for reviewing instructions, searching existing data sources, gathering and maintaining the
ded data, and completing and reviewing the form. Send commenits 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 1o the Office of
Management and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503, ]

You are not required fo respond fo fhis collection of information unlass a vaitd OMB Control Number Is displayed ih the upper right
comer of this form.

Communlty Name: Unincorpora Maricopa Coun
Flocding Source: Hacker Wash

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

1. 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 (dentifier):

1.610

3. This revision reflects (check one of the following):
. Xl New bridge/culvert not modeled in the FIS
1 Modifled bridge/culvert previously modeled in the FIS

[J New analysis of bridge/culvert previousty modeled in the FIS

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

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

Justification attached Oves ["INo [XIN/A

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

FEMA Form 81-89F Bridge/Cuivert Form MI-2Form 7 Page 1 of 2




2. DRAWING CHECKLIST

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

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

K shape (culverts only)

Materiai

X Beveling or Rounding

X wing Wall Angle

X Low Chord Elevations - Upstream and Downstream

B Top of Road Elevations - Upstream and Downstream

Structure Invert Elevations - Upstream and Downstream

Stream Invert Elevations - Upstream and Downstream

X skew Angle

L1 Cross-Section Locations

1 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-vear (base flood) water-surface elevations; andfor based on the siream geomorphology, vegetative cover,
development of the watershed and bank conditions, there is a potential for debrls and sediment fransport (including
sewer and deposition) to affect the base flood elevations, then provide the following information (Check the box if

provided):
O Estimated sediment load
O Method used to estimate sediment transport
O Method used to estimate scour and/or deposition
] Method used to revise hydraulic or hydrologic analysls (model) to account for sediment transport

FEMA Form 81-89F Bridge/Culvert Form MT-2 Form 7 Page 2 of 2
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Hacker 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 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 I-8.

Form 3, Section4: 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 , Hackerl.prj

Hacker.prj is the model with the Gila Bend Canal in place
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 O.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
gludes the fime 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
eMMnate and any suggestions for reducing this burden to: Information Collections Management, Federal
Emergency Management Agency, 500 C Sireet, SW., Washington DC 20472; and to the Office of Management
and Budget, Poeerwork Reduction Pro'!ecf 5306701482, Wcshingfon, DC 20503.

You are not required to respond to this collection of information unless a valid OMB Control Number [s displayed in the upper right comer of
this form.

1. REQUESTED RESPONSE FROM FEMA

This request is for a:

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

O 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 Parfs 60 & 65.)

[ Other Describe: Floodplain and Foodway Determination

2. OVERVIEW

1. The basis for this revision request Is (are): (check all that apply)
[ Physical Change [ Improved Methodology/Data [ Floodway Revision

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

2. Flooding Source: Hacker Wash Diversion

3. Project Name/ldenfifier: Gila Bend ADMPjFioodoloin Delineation Study, F.C.D. No 99-18

4. FEMA zone designations affected: _zone X, A
(axample: A, AH, AQ, AT-A30, A99, AE, V, V1-V30, VE, B, C. D. X)

5. The NEIP map panel(s) affected for all impacted communities is (are):

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

Ex: 480301 Katy, City X 480301 0005D 02/08/83

A80287 Harils County TX 48201C " | 0220 09/28/50

040037 Unincorporated area of Maricopa County AL 04013C 3480E 12/03/93

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

Types. of Flooding Structures

Channelization
Levee/Floodwall
Bridge/Culvert
Dam

Fill

Other (describe)

Riverine

Coastal

Alluvial fan

Shallow Flooding (e.g. Zones AC and AH)
Lakes

OOOOo

&
O
L
[
]
Other (describe)
L O
I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

FEMA Form 81-89 Revislon Requester and Cormmunity Officlal Form MT-2 Form 1 Page 1 of 2
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4. ENCROACHMENT INFORMATION

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

[ ves [J No

s, altach a copy of a letter nofifying the appropriate State agency of the floodway revision and documentation of the
rovadl of the revised floodway by the appropriate State agency.

2, Does the development in the floodway cause the 1% annual chance (base) elevation o increase at any location by
more than 0.000 feet? [ Yes O No [ N/A

3. Does the cumuiative effect of all development that has occurred since the effective SFHA was originally identified
cause the base flood elevation to increase af any location by more than one foot (or other increase limit if community
or state has adopted more stingent criteria - even if a floodway has not been delineated by FEMA)? [ ves 1
No

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

5. MAINTENANCE RESPONSIBILITY

The community is wiling to assume responsibility for - [} performing ] overseeing compliance with the
mcintenance and operation plans of the

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

Operation and maintenance plans are attached. Q Yes @ No (1 N/A
6. REVIEW FEE
The review fee for the appropriate request category has been inciuded. [ Yes Fee amount:

OR
This request is based on a federally sponsored flood-condrol project where 56 percent or more of the project’s costis
federally sponsored, or the request is based on detailed hydrologic and hydraulic studies conducted by Federcl, 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

7. SIGNATURE

Nefte: Signature indicates that the community understands, from
the revision requester, the im the revision on flooding
conditions in Y.

Note: | understand that my signature indicates that all information
submitted In support of this request is conrect

L
= gnature of Commiunity Official
Shene DMNe, Town Mansgen

Signature of Revision Requester

Printed Name and Title of Revision Requester

Flood Control District of Maricopa County
Company Nome

Telephone No.: 602-506-1501 Date:

Printed Narme and Title of Community Official

Town of Gila Bend
Community Name

Telephone No.: 928-083-2255 Date:

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER
AND/OR LAND SURVEYOR
in gocorgdance with 44 CFR Ch. 1, Sect 65.2

e

Signa’rure
Qﬁ. Gaovan, P.E.. Project Manager
ted Name and Tifle of Revision Requester

Registr No. 15594 Expires (Date)

State Arizong

Type of License/Expertise: Civil Engineering

Check which forms have been included with this raquest

Requiredif.......
new or revised discharges
new or revised water-surface elevations

Fform Name and {(Numbern)
Hydrologic (3)
Hydrautic (4)

] Mapping (&) floodpldin/foodway changes

[ Channelization () channel is modified

(7] sridge/sCulvert (7 qddition/revision of bridge/cuivert
[] Levee/Floodwall (8) addition fravision of leveea/floodwall
[ coastal ) new or revised coastal elevations
[ Coastal Structures (10} addition/revision of coastal structure
] pom OB addition/revision of dam

[ Allavial Fan (12) structures proposed on alluvial fan




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

PUBLIC BURDEN DISCLOSURE NOTICE
mblic reporting burden for this form is estimated fo average 3.67 hours per response. The burden estimate
es the time for reviewing Instructions, searching existing data sources, gathering and maintaining the
negded 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), Woshingfon, DC 20803,

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 sfudiod

Community Name: Unincorporated Maricopa County

Flooding Source: Hacker Wash, (Diversions af 1-8)

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

1. REASON FOR NEW HYDROLOGIC ANALYSIS

[l No existing analysis Improved data {1 Changed physical condition of watershed
[ Allernative methodology [ Proposed Conditions (CLOMR) L] Other
For the reason stated above, please attach a detailed explanation. if a computer program/model was used in revising the

hydrologic anaclysis, please provide « diskefte with the input fifes for the same flood recurrence infervals 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: X Yes [] No
— —
_. 2. METHODOLOGY FOR NEW ANALYSIS
Indicate Method Required Daida Data Included
[[] statistical Analysis of Gage Records Form 3 - Attachment A [ ves [1 No
] Regional Regression Equations Form 3 - Attachment C [ ves [ No
[ Precipitation/Runoff Model Form 3 - Attachment D (1 ves [] No
| [ Other Back-up computations and supperting data L] ves [J No

3. APPROVAL OF ANALYSIS

The hydrologic analysis hus wiLudy been approved by a local, state, or Federal Agency. [ Yes [] No El Not
Reguired

§ If Yes, attach evidence of c:pprovol.ﬁ_["_l—_l Approval attached. If No, attach explanation, I:I. Explanation attached.

4. COMPARISON OF BASE FLOOD DISCHARGES

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

in the griginat study this diversion did not fake place

Note: When revised discharges are not sighificantly different than the FIS discharges, FEMA may require a confidence fimits
analysis (see affachment B) at a later date to complete the review.

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

5. HISTORICAL FLOODING INFORMATION

I If historical data are avaliable for the flooding source please provide: Location, peak discharges/water-surface elevations

and dates, and source of Information.  [1 Data Attached & pata Not Available

A
i




ATTACHMENT D: PRECIPITATION/RUNOFF MODEL

. Method or model used:

10.

14,

15.

Verslon:

Date:
Source of rainfall depth:
Source of rainfall distribution:
Rainfall duration:
Areal adjustment to precipitation (%):
Maximum overland flow length
Hydrograph development method:
Loss rate method:

Source of soils information:

Source of land use information:

Channel routing method:
Reservoir routing:

Baseflow considerations:

24 hour

S-graph
Green & AMPT

Normal Depth
[J ves

[ Yes

If Yos, explain below how baseflow was determined:

Snowmelt considerations:

Model calibration;

[} ves
[ ves

If Yos, explain below how cdlibration was performed

Future iond use condition:
It Yes, explain why below

Attach precipitation/runoff model, hydrologic model schematic, curve number calculations, time of concentration

[ ves

X No
Xl No

B No
X No

X No

24 hour

S-graph
Green & AMPT

Normal Depth
O ves
] Yes

[ Yes
[ Yes

O ves

calculations, and supporting maps, delineating the watershed boundary and drainage area divides.

Information and Maps provided?

Yes O No

NOTE: FEMA policy is to base flooding on exis‘ring conditions.

FEMA Form 81-898

X No
B No

X No
B No

B No

Hydrologic Analysis Form

MT-2 Form 3

PageSofb




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

PUBLIC BURDEN DISCLOSURE NOTICE
~blic reporting burden for this form is estimated to average 3.67 hours per response. The burden estimate
Qjes the fime 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 tfo: 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), Woshingron, DC 20503,

You are not required to respond to this collection of information unless a valid OMB Contiol Number is displayed In the upper right corer of
this form.,

Nofe: Fill ouf one form for each ﬂooding source sfudied

Community Name: Uningorporated Maricopa County

Flooding Source: Hacker Wash Diverston

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

1. REASON FOR NEW HYDROLOGIC ANALYSIS

r[-:-] No existing analysis Improved data [] Changed physical condition of watershed
O Alternative methodology [ Propased Conditions (CLOMR) ] Cther

For the reason stated above, please attach a delailed 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 that stream; and at least for the 1% annual chance (base) flood where no detailed study exists.

Explanation provided:_@ Ye@ No Diskettes provided: Yes I;I No

2. METHODOLOGY FOR NEW ANALYSIS

Indicate Method Required Data Data Included

[0 statistical Analysis of Gage Records Form 3 - Attachment A [ Yes [1 No
1 Regional Regression Equations Form 3 - Attachment C ] ves [ No
O Precipitation/Runcff Model Form 3 - Attachment D [ ves [ No
__ther Back-up computations and supportfing data Q Yes g NG

3. APPROVAL OF ANALYSIS —

The hydrologic analysis s .meady been approved by alocal, state, or Federal Agency. L] Yes [ No L1 Not
Required

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

4. COMPARISON OF BASE FLOOD DISCHARGES

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

in_the criginal study this diversion did not take place

Note: When revised discharges are not significantly different than the FIS discharges, FEMA may require a cornifidence limits
analysis (see aftachment B) at a lafer 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 fo the effective discharges.  [] Explanation Included X Explanation Not Required

5. HISTORICAL FLOODING INFORMATION

_
If historical data are availlable for the flooding source please provide: Location, peak discharges/water-surface elevations
and dates, and source of information. ] Data Attached X bata Not Available




3. STARTING WATER-SURFACE ELEVATIONS —

_
Explain how they were defermined. Explanation Attached? X ves ] No

NOTE:  If the effective study Is an approximate study, the slopefarea method is recommended.
For detalled analysis studles, using a known water-surface elevation is recommended.

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

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

3 supercritical depth [ Critical Depth 3 Drawdowns [ Negative Floodway Surcharges
O Floodway Surcharges Greater Than Maximum Allowed by Community/State

O water surface elevations higher than the end points of cross sections.

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

[0 Project causes 100-vear floodplain or floodway elevations to increase (state if increases are located off the
requester’s property)

Explanation attached with Form [ ] Explanation provided on attached printout []

If Hydraulic model used is HEC-2, has it been checked with FEMA’S CHECK-2 compufer program? ] Yes ] No
{see instructions for information on how to obtain CHECK-2)

5. REVISED FIRM/FBFM AND FLOOD PROFILES

1. Profile Transition

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

Downstream End nfa within (feet) Upstream End n/d within (feet)
Cross-Section # Cross-Secftion #

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

Downstream End n/g within (feet) Upstrearn End n/a within (feet)
Cross-Section # Cross-Section #

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

Downstream F=-. ¢ within {feel) Upstrearmn End n/a 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 [ Ccommunity Nome [ Corporate Limits labeled K study limits labeled

B cConfluenceslabeled [ Channel Stationing X Streambed profiled Cross Sections labeled
X Horizontal/Vertical Scales indicated Bd 100-year elevs profiled*

[} Road Crossings [ Labeled [] Low Chord Elevations [J Top of Road Elevations

*All recurrence infervals in the effective study must also be profiled.
loodway 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 Not Required




Hacker Wash Diversion

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 an significant increase in flood
flows in Hacker Wash. This resulted in a diversion at I-§ 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.

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 Hacker Wash.




FEDERAL EMERGENCY MANAGEMENT AGENCY O.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 Insfructions, searching existing dafa sources. gathering and mainfaining the

»d data, and completing and reviewing the form. Send comments regarding the accuracy of the burden
esithate and any suggestions for reducing this burden to: Information Collections Management, Federal
Emergency Management Agency, 500 C Street, S.W., Washington DC 20472; and fo 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 comer of
this form.

1. REQUESTED RESPONSE FROM FEMA

This request is for o

O CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map
revislon, or proposed hydrology changes (See 44 CFR Ch. 1. Parts 60,66 & 72).

EI LOMR A letter from FEMA officidlly 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.)

2 Cther  Describe: Floodplain and Floodway Determination

2. OVERVIEW

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

[] Physicat Change [ Improved Methodology/Data [ Floodway Revision

B4 Other Describe: Thisis the first detalled study of this areg
A photograph is not required, but is very helpful during review,

2. Flooding Source: Gila Bend Canal Wash

3. Project Name/Identifier: Gila Bend ADMP/Floodplain Delineation Study, £.C.D. No 99-18

4, FEMA zone designations affected. _zone X, A
(example: A, AH. AO, A1-A30, AP9, AE, V., V1-V30, VE, B C. D. X)

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

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

Date
Ex: 480301 Katy, Clty ™ 480301 0o0sD § 02/08/83
480287 Harris County X 48201C 0220G 09/28/%0
040037 Unincorporated area of Marcopa County AZ 04013C 3490E 09/30/95
040037 Unincorporated area of Maricopa County Al 04013C 3470D 04/15/88

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

Types of Flooding Structures
S Riverine J Channelization
| Coagstal O Levee/Floodwall
O Alluvial fan | - Bridge/Culvert
- Shallow Flooding (e.g. Zones AQ and AH) ] Dam
O Lakes O Fill
Qther (describe) LIZIL Other (describe)

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

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




Gle Vewd Canch WISk

4. ENCROACHMENT INFORMATION

1. Does the State have jurisdiction over the flocodway or its adoption by communities participating in the NFIP?

7 ves 1 No

gs, 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.

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? [ ves 1 No O nA

3. Does the cumulative effect of all development that has occurred since the effective SFHA was originally identified
cause the base flood elevation 1o increase at any location by more than one foot (or other increase limit it community
or state has adopted more stringent criteria - even if a floodway has not been delineated by FEMA)? 1 Yes Ol
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 fo individual legal property owners, concutrence of CEOQ, and
cetiification that no insurable structures are impacted.

5. MAINTENA&CE RESPONS.II_SiLITY

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

(Name)
flood control sttucture. If not performed promptly by an owner other than the community, the community will provide
the necessary services without cost 1o the Federal government,
D.. Yes X No

QOperation and maintenance plans are attachead. £1 N/A

6. REVIEW FEE

X vYes Fee amount: §
OR
This reqriest s based on a federally sponsored flood-control project where 50 percent or more of the project’s cost is
federally sponsored, or the reguest is based on detailed hydrolegic 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. O] ves

.The review fee for the appropriate request category has been included.

Please see instructions for Fee Amounts

7. SIGNATURE

Note: Signature indicales that the community undersiands, from
the revision requester, the impacts of the revision on flocoding
conditions j

Nofe: | understand that my signature indicates that all information
submitted in support of this request is cotrect

ghaiure of Commyity Official
Shane Dlle, Town pmay \oger”

Signature of Revision Requester

Printed Name and Title of Revision Requester

Flood Control District of Maricopa County
Company Name

Printed Name and Title of Community Official

Town _of Gila Bend
Community Name

Telephone No.: §02-506-1501 Date: Telephone No.: §28-683-2265 Date:

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

AND/OR LAND SURVEYOR

rdance with 44 CFR Ch. 1, Sect 65.2 Form Name and (Number Required if ......

Hydrologic (3 new or revised discharges
Hydraulic (4) new or revised water-surface elevations
Signature O Mapping (&) fiocdplain/flcodway changes

O ¢Channelization (&) channel is modified
”. 1. Gavan, P.E., Project Manager Bridge/Culver (7) addition/revision of bridge/culvert
ted Narme and Title of Revision Requester Levee/Floodwall (8)

This certification i

addition/revision of levee/floodwall
Coastal {9) new or revised coastal elevations

O
L]
O
Registr No. 15594 Expires (Date) State Arizong (3 Couastal Stuctures (10)  addition/revision of coastal structure
|l
u

Dam (i1} addition/revision of dam
Alluvial Fan (12) structures proposed on alluvial fan

Type of License/Expertise: Civil Engineering




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

PUBLIC BURDEN DISCLOSURE NOTICE

~ dlic reporting burden for this form is estimated o average 3.67 hours per response. The burden estimate
[ es the fime 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 1o respond 1o this collection of Information unless a valid OMB Control Number Is displayed In the upper right comner of
this form.

Nofe: Fill out one form for each flooding source studied

Community Name: Unincomporated Marlcopa County

Flooding Source: Gila Bend Canal Wash, (diversion from Hacker Wash)

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

— 1. REASON FOR NEW HYDROLOGIE ANALYSIS

E No existing analysls Xl improved data {71 Changed physical condition of watershed
[ Alternative methodology [ Proposed Conditions (CLOMR) O Other
For the reason stated above, please attach a detailed explandtion. If a computer program/mode! was used in revising the

hydrologic analysis, please provide a diskette with the input files for the same flood recurrence Intervals coniained in the FIS
for that strearm; and at least for the 1% annual chance (base) flood where no detailed study exists.

| Expianation provided: X Yesﬁ[_—_l No Diskettes provided: Yes [1 No
J 2. METHODOLOGY FOR NEW ANALYSIS
indicate Method Reqguired Data Data Included
[ statistical Analysis of Gage Records Form 3 - Attachment A {1 ves [ No
[0 Rregional Regression Equations Form 3 - Aftachment C [ ves [] No
(K - precipitation/Runcff Model Form 3 - Attachment D B ves [ No
g Other Back-up computations and supporting data g Yele__'I_ No

3. APPROVAL OF ANALYSIS

= ThE A T
The hydrologic analysis has already been approved by a local, state, or Fedenu “gency. Ell Yes [ No [ Not
Required

If Yes, attach evidence of approval. I;I Approval attached. if No., attach explanation. [} Explanation attached.

4. COMPARISON OF BASE FLOOD DISCHARGES

Location: Drainage Area (SgMi) — FIS(cfs) Revised {cfs)

o

Diverted flow from Hacker Wash, DCI12L 19 1250 00

|

Nofte: Wh.en revised discharges are not significantly different than the FIS discharges, FEMA may require a confidence limifs
analysis (see atfachment B) 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 o the effective discharges. [ explanation included & Explanation Not Required

5. HISTORICAL FLOODING INFORMATION

iIf historical data are available for the flooding source please provide: Location, peak discharges/water-surface elevations
and dates, and source of information. [] Data Attached X pata Not Available




ATTACHMENT D: PRECIPITATION/RUNOFF MODEL

FIS: Revised:
. Method or model used: HEC-1 ProHEC-1
' Version: 4.0.1 40.1PD
Date: May 1991 August 1995
2. Source of rainfall depth: e, —
3. Source of rainfall distribution: - N
4. Rainfall duration: 24 hour 24 hour
5. Arect adjustrent fo precipitation (%): I .
6. Maximum overland flow length - .
7. Hydrograph development method: S-graph S-graph
8. Loss rate method: Green & AMPT Green & AMPT
Source of soils information: o .
Source of land use information: o -
Q. Channel routing method: Normal Depth Normal Depth
10. Reservolr routing: M Yes X No {1 Yes &3 No
. Baseflow considerations: O Yes & No [ ves X No
If Yas, explain below how baseflow was determined:
12. Snowmelt considerations: [] ves X No ] ves B No
13. Model calibration: {1 Yes & No L] Yes B No
if Yes, explain below how calibration was performed e
14. Future land use condition: [ Yes X No O ves B No
If Yos, 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?

7] No

Yes

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

" FEMA Form 81-898

Hydrologic Analysis Form

MT-2 Formn 3

Page §of 5




FEDERAL EMERGENCY MANAGEMENT AGENCY | O.M.B No. 3067-0148
RIVERINE 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 reducing
’ urden fo: Information Collections Management, Federal Emergency Management Agency, 800 C Sireel, SW.,
Washington DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148),
Woshlngton, BC 20503.
You are not required to respond fo this collection of information unless a valid OMB Control Number is displayed in the upper right corner of
this form.

Note: Fill ouf one form for each ﬂooding source sfudied

Community Name: Unincorporated Maricopa County

Flooding Source: Gial Bend Canal Wash, {diversion from Hacker Wash)

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

1. REACH TO BE REVISED

Describe the limits of the revision QR submit a copy of the FIRM with the revision area clearly highlighted.
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)? B4 ves

Downstrearm Limit: convergence with Quilotosa Wash af Gila Bend Canal

I Upstream Limit: Diversion from Hacker Wash at Gilg Bend Candl

2. MODELS SUBMITTED

Requirements: 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 | fiooding:
models listed below (tems 1-4) and o summary of the source of input | Only the 100-year (Base) flood profile s
parameters used In the models must be provided. The summanry must include | required. A hydraulic model Is not required
a description of any changes made from model fo model (e.g.. Duplicate | for areas which do not have detailed
Effective model to Cormrected Effective model. At a minimum, the Duplicate | flooding: however, BFEs may not be added
ive (item 1) and the Revised or Post-Project Conditions (itern 4) models | to the revised FIRM. If a hydrautic model is
' be submitted. See instructions for directions on when other models may | developed for the area, ftems 3 and 4
be required. described below must be submitted.

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

1. Duplicate Effective Model (I Natural Fife Name [] Floodway File Name

Copies of the hydraulic analysis used in the effective FiS, referred to as the effective models (10-, 50-, 100-, and 500-year
mulfi-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 conectly
o the requester's equipment and fo assure that the revised data will be: integrated info the effective data fo provide a
continuous FIS model upstream and downstream of the revised reach.

2, Corrected Effective Model 1 Naturat File Name [ Floodway File Name
I The Conrected Effective model is the model that comects any emrors that occur in the Duplicate Effective model, adds any
additional cross sections to the Duplicate Effective mode), or incorporates more detailed fopographic 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 fo the date of the effective model but was not incorporated into the effective model.

3. Existing or Pre-Project Conditions Modei [_| 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 revision is being requested. If no madification has occurred since the date
of the effective model, then this model would be identical to the Corrected Effective model or Duplicate Effective model.

4. Revised or Post-Project Conditions Model [[] Natural  File Name ] Floodway File Name

The Existing or Pre-Project Conditions model (or Duplicate Effective model of Cortected Effective model, as appropriate) is
‘d to reflect revised or post-project conditions. This model must incorporate any physical changes to the floodpiain

this

the effective model was produced as well as the effects of the project. When the request is for the proposed project
model must reflect proposed conditions. '

5, Other - Please attach a sheet describing all other models submitted along with the file names. K Natural []
Floodway




3. STARTING WATER-SURFACE ELEVAT_IONS

s
Explain how they were determined. Explanation Attached? X ves [INo

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.

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 - fo this form, or to the hydraulic model printout- as fo the
recsonabieneass of the situation.

O supercritical depth O Critical Depth ] Drawdowns [ Negative Floodway Surcharges
3 Foodway 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 Naturat 100-year (base) flood discharge.

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

Explanation attached with Form [X] Explanation provided on attached printout [ ]

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

5. REVISED FIRM/FBFM AND FLOOD PROFILES

1. Profile Transition

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

Downstream End n/g within (feet) Upstream End n/a within (feel)
Cross-Section # Cross-Section #

q. Floodway Elevations - indicate the difference in water surface elevations where the project fioodway elevations tie
to the existing fioodway water surface elevations at each end of the project.

Downstrear End n/a within (feet) Upstream End n/a within (feet)
Cross-Section # Cross-Section #

¢. Foodway widths - indicate the difference in floodway widths where the project flocdway widths fie info the existing
floodway width at each end of the project.

Downstream End n/g within (feet) Upstream End nfa whthire—. _ (feet)
Cross-Section # Cross-Section #

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

The following information (uUnless in parentneses) must be included af the same scale as the existing profiles for this

project;

B stream Name 7 Community Name [ Corporate Limits labeted B study limits labeled
Confluences labeled B Channel Stationing B Streambed  profiled Cross Sections labeled
X Horizontal/Vertical Scales indicated Bd 100-year elevs profiled*

[ Road Crossings [ Labeled [0 Low Chord Elevations [ Top of Road Elevations

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

ocodway 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 O Yes 4 Not Required




Gila Bend Canal 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 a significant increase in flood
flows in Hacker Wash. This resulted in a diversion at I-8 which was not accounted for in

the original study.

Form 3, Section4:  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 I-8.

Form 4, Section 2: Models Submitted

Since this is a new study only the 100-year base profile is required. The HEC-RAS
mode! 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.




FEDERAL EMERGENCY MANAGEMENT AGENCY O,M.B No, 30670148

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
l ’“f:lides 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
esiihate 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), Woshington. DC 20503.

You are not required 1o respond to this collection of information unless a valid OMB Confrol Number is displayed in the upper right corner of
this form.

1. REQUESTED RESPONSE FROM FEMA

This request is for a:

O 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).

[ LOMR A lefter 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.)

X Cther Describe: Floodplain and Floodway Determination

2. OVERVIEW

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

[Od Physical Change [] improved Methodology/Data 1 Foodway Revision

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

2. Fooding Source: Quilotosg Wash

3. Project Name(ldentifier: Gila Bend ADMP/Ficodplain Delineation Study, F.C.D. No 99-18

4, FEMA zone designations affected: _zone X, A
{exampie: A, AH, AQ, A1-A30, A9, AF, V, VI-V30, VE, B. C,. D, X)

6. The NFIP map pane!f=y ~ffected for all impacted communities is (are):

PR T

Cornmunity No, Community Name State | Map No. Panel No. Effective

Date
Ex: 480301 Katy, City X 48030 00050 02/08/83
480287 Harris County X 48201C 02205 09/28/90
040037 Unincorporated area of Marlcopa County AL 04013C 3470D 04/15/88
040037 Unincorporated area of Maricopa County AZ 04013C 3490E 09/30/95

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

Types of Flooding Structures
B3 Riverine l:] Channelization
O Coastal [l Levee/Floodwall
] Alluvial fan B Bridge/Culvert
| Shallow Flooding (e.g. Zones AQC and AH) (] Dam
1 O Lakes 'l Fill
™ Other (descripe) ] Other (describe)
I_f —
PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

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




Gulofese, Wesly

4. ENCROACHMENT INFORMATION

1. Does the State have jurisdiction over the floodway or its adoption by communities participating in the NFP?

O ves [] No

gs. oftach 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 appropiriate State agency.

2. Does the development in the ficodway cause the 1% annual chance (base) elevation to increase at any location by

] ves O No

more than 0.000 feet?

J NA

3. Does the cumulative effect of alt development that has occurred since the effective SFHA was originally identified
cause the base flood elevation to increase af any location by more than one foot (or other increase limit if cornmunity
or state has adopted more stringent criteria - even if a floodway has not been delineated by FEMAY?  [] 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 fo individual legal property owners, concurrence of CEQ, and

cetification that no insurable structures are impacted.

5. MAINTENANCE RESPONSIBILITY

The community is willing to assume responsibility for
maintenance  and operation plans of the
(Name)

[ performing [] oversesing compliance with the

flood control structure. If not performed promptly by an owner other than the community, the community will provide
the necessary services without cost 1o the Federal government.

Operation and maintenance plans are atached.

] Yes

X No ] N/A

6. REVIEW FEE

.The review fee for the appropriate request categery has been included,

X Yes

Fee amount: $

This request is based on a federally sponsored flood-control project where 50 percent or more of the project’s cost s
federally sponscred, or the request is based on detfailed hydrolegic and hydrauiic 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.

Please see Instructions for Fee Amounts

{7 Yes

7. SIGNATURE

Nofe: | understand that my signature indicates that all information
submitted in support of this request is cornrect

Nofe: Signature indicales that the community understands, from
the revision requester, the impacts of the revision on flocding
conditions in 1 i

Signature of Revision Requester

Printed Name and Title of Revision Requester

Flood Control Distict of Maticopa County
Company Nome

Telephone No.: 602-506-1501 Date:

gnature of CommunitAOficial

Slhane Dle, Town Manas e

Prinfed Name and Titie of Cormmunity Official

Town of Gila Bend
Community Name

Telephone No.: 928-683-2255 Date:

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER
AND/OR LAND SURVEYOR

Wg@ with 44 CFR Ch. 1, Sect 65.2
e

BJ Hydrologic (3)

i Signature
” 1. Gavan, P.E., Project Manager

ed Name and Titte of Revision Requester
Registr No. 15594 Expires (Date)

Type of License/Expertise: Civil Engingering

State Arzona

[CO000OXOCK

Check which forms have been included with this request

Form Name and (Number) Required if ......
new or revised discharges

Hydraulic {4) new of revised water-surface elevations

Mapping (5} floodplain/floodway changes
Channelization (&) channel is modified

Bridge/Culvert (7) addition/revision of bridge/culvert
Levee/Floodwali (8) addition/revision of levee/floodwdall
Coastal (O new or revised coastal elevations

Coastal Structures (10) addition/revision of coastal structure
Dam (1) addition/revision of dam
Alluvial Fan {12) structures proposed on dlluvial fan




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

, PUBLIC BURDEN DISCLOSURE NOTICE

~4alic reporting burden for this form is esfimafed to average 3.67 hours per response. The burden estimate
djes the fime 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
estimafe 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 ouf one form for each ﬂooding source studied

Community Name: Unincorporated Maricopa County

Flooding Source: Quilotosa Wash

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

1. REASON FOR NEW HYDROLOGIS_ ANALYSIS
ﬁ No exisfing analysis improved data [l Changed physical condition of watershed

[0 Aiternative methodology O Proposed Conditions (CLOMR) [ Other

For the reason stated above, please attach a detailed explanation. If o computer program/modet 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) fiood where no defailed study exists.

Explanation provided: Yes g No Diskettes provided: X Yes g No
. 2. METHODOLOGY FOR NEW ANALYSIS

Indicate Method Reqguired Data Data Included
[0 statisticat Analysis of Gage Records Form 3 - Attachment A [ Yes [] No
{1 Regional Regression Equations Form 3 - Attachment C [ ves [} No
X Precipitation/Runoff Model Form 3 - Attachment D K ves L] No
[ Other Back-up computations and supporting data g Yes [] No

3. APPROVAL OF ANALYSIS

Tl & p— ——
The hydrologic andiyss «1us already been approved by ¢ local, state, or Federal Agency. O Yes [ No L] Not
Reguired

If Yes, attach evidence of approval. {1 Approval attached. If No, attach explanation. [[] Explanation attached.

4. COMPARISON OF BASE FLOOD DISCHARGES

Locatior: Drainage Area (SgMD  FIS(cfs) Revised {cfs)
C1lin, at Gila Bend Canagt 20 7800 9200

C11 out, aof Gilg Bend Canal 20 - 3700 9200

Cl7 ati-8 21 3600 12000

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

If onty 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 B4 explanation Not Required

*

5. HISTORICAL FLOODING INFORMATION

I I historical data are available for the flooding source please provide: Location, peak discharges/water-surface elevations I

and dates, and source of information. [ Data Attached X Data Not Available




ATTACHMENT D: PRECIPITATION/RUNOFF MODEL

FiS: Revised:
. Method or. model used: HEC-1 ProHEC-1
Version: 4.0.3E 4.0.1PD
Date: May 1991 August 1995
2. Source of rainfall depth: . o
3 Source of rainfall distribution: o o
4, Rainfall duration: 24 hoyr 24 hour
§ 5. Areal adjustment to precipitation (%): e -
6. Maximum overland flow length R -
7. Hydrograph devetopment method: S-graph S-Qraph
8. Loss rate method: Green & AMPT Green & AMPT
Source of soils Information: - —_
Source of land use information: o
Q. Channel routing method: Normal Depth Noimct Depth
10. Reservoir routing: BJ Yes [ No X ves [] No
. Basefiow considerations: [J ves K No [ ves X No
If Yes, explain below how baseflow was determined:
12. Snowmelt considerations: [ ves X No L1 ves & No
13, Model calibration: 1 Yes B Ne 1] ves B No
if Yes, explain balow how calibration was performed
14. Future land use condition: [ Yes Al No ] ves X nNo
If Yes, explain why below
15. Attach precipitation/runoff model, hydrologic mode! schematic, curve number calculations, time of concentration

calculations, and supporting maps, delineating the watershed boundary and drainage area divides.

Information and Maps provided?

B vYes [ No

NOTE: FEMA policy is to base rooding on exls’rincl; conditions,

FEMA Form 81-89B

Hydrologlc Analysis Form

MT-2Form 3 Page 5of 5




FEDERAL EMERGENCY MANAGEMENT AGENCY l O.M.B No. 3067-0148
RIVERINE HYDRAULIC ANALYSIS Expires April 30, 2001
PUBLIC BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated fo 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
Burden to: Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW.,
Washington DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148),
Washlngton, 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 comer of
this form.

Nofe: Fill ouf one form for each ﬂooding source studied
P
Community Name: Unincorporated Maricopa County

Fiooding Source: Quillotosa Wash

Project Name/Identifier. Gila Bend ADMP, FCD No. $9-18

1. REACH TO BE REVISED

Describe the limits of the revision OCR  sulbmit a copy of the FIRM with the revision area clegrly highlighted.
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)? X Yes

Downstream Limit: limit of study is just north of I-8

Upstream Limif: limit of study is the northern boundaory of the Barry M. Goldwater gunnery. range
2. MODELS SUBMITTED

Reguirements: for areas which have detdiled flooding: for areas which do not hdave deiqiled
Full input and output listings aleng with files on diskette for each of the | flooding:

models listed below (items 1-4) and a summary of the source of input | Only the 100-yvear (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 areas which do not have detailed
':ﬁiécﬂve model to Corrected Effective model). At a minimum, the Duplicate | flooding: however, BFEs may not be added

ive (ifem 1) and the Revised or Post-Project Conditions (irem 4) models | to the revised FIRM. If a hydraulic model is
M be submitted. See instructions for directions on when other models may | developed for the areq, tems 3 and 4
be required. described below must be submitted.
If hydraulic models are not developed, hydraulic analyses (including all calculations) for existing or pre-project condifions
and revised or post-project conditions must be submitted.
1. Duplicate Effective Model 1 Natural File Name [] Floodway File Name
Copies of the hydraulic analysis used in the effective FIS, referred o as the effective models (10-, 56~ 100-, and 500-year
mutti-profile runs and the floodway run) must be obtained and then reproduced on the requester’s equipment 1o produce
the Duplicate Effective modei. This is required to assure that the effective models input data has been fransferred correctly

continuous FiS model upsfream and downsiream of the revised reach.

2. Cowrected Effective Model [ ] Natural File Name [] Floodway File Name

The Corrected Effective model Is the model that corrects any errors that occur in the Duplicate Effective model, adds any
additional cross sections to the Duplicate Effective model, or incorporates more defailed fopographic 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 model.

3. Existing or Pre-Project Conditions Model [ ] Natural  File Name (] floodway File Name __

The Duplicate Effective model or Corrective Effective model is modifled fo 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 mode! would be identicat to the Corrected Effective model or Duplicaie Effective model.

4. Revised or Post-Project Conditions Model [ ] Natural  File Name {1 Floodway File Name

The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is
d to reflect revised or post-project conditions. This model must incorporate any physical changes 1o the fioodplain

" the effective model was produced as well as the effects of the project. When the request is for the proposed project

this mode! must reflect proposed conditions.

5. Other - Please atfach a sheet describing all other models submitted along with the file names. B Natural [
Floodway

to the requester’s =winn ent and to assure that the revised data will be integrated into the effective data to provide: ax%.-,




3. STARTING WATER-SURFACE ELEVATIONS

_ S .
Expicin how they were determined. Explanation Attached? K ves [INo

NOTE: If the effective study Is an approximate study, the slope/areq method is recommended.

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

If the results indicate any of the following, aftach an explanation - to this form, or to the hydraulic model printout- as fo the
reasonableness of the sifuation.

[ supercritical depth [ Critical Depth 1 brawdowns [[] Negative Floodway Surcharges
O tloodway Surcharges Greater Than Maximum Allowed by Community/State

[] water surface elevations higher than the end points of cross sections.

7] Floodway discharge Is different than the Natural 100-year (base) flood discharge.

{7 Project causes 100-yvear flioodplain or floodway elevations to increase (state if increases are located off the
requesiet’s property)

Explanation attached with Form ] Explanation provided on attached printout [

If Hydraulic model used is HEC-2, has if been checked with FEMA’S CHECK-2 computer program? [ Yes L—_I No
(see instructions for information on how to obtain CHECK-2)

5. REVISED FIRM/FBFM AND FLOOD PROFILES

1. Profile Transition

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

Downstream End n/g within (feel) Upsiream End nfa within (feeb)
Cross-Section # Cross-Sectlon #

.. Floodway Elevaiions - indicate the difference in water surface elevations whare the project floodway elevations tie
nto the existing floodway water surface elevations at each end of the project.

Downstream End n/g within (feet) Upstream End n/g within (feet)
Cross-Section # Cross-Section #

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

Downstrec: ™} (/g within (feet) Upstream End nfa within (feed)
Cross-Section # Cross-Secfion #

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 profites for this

project:

K stream Name [0 Community Name [ Corporate Limits labeled Study Emits labeled

K confluenceslabeled B Channel Stationing Streambed profiled Cross Sections labeled
Horizontal/Vertical Scales indicated B4 100-year elevs profiled*

B Road Crossings [0 Labeled [1 Low Chord Elevations B Top of Road Elevations

*AIE recurrence intervals in the effective study must also be profiled,
.oodway 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 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
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 raquired to respond to this collection of information unless a valid OMB Control Number is displayed In the upper right
comer of this form.

Community Name: Unincorporated Maricopa County

Flooding Source: Qullotosa Wash

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

1. IDENTIFIER

1. Name of structure (roadway. railroad, etc.): 18 Highway

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

River Mite 3.831

3.  This revision reflects (check one of the following):
. B New bridge/culvert not modeled in the FIS
[ Modified bridge/culvert 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, HYS)
HEC-RAS

If dlifferent v ydraulic 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

| PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

FEMA Form 81-8%F Bridge/Culvert Form MT-2Form 7 Page 1 of 2




2. DRAWH\.I-G CHECKLIST

Attach plans of the shuchure(s) cerified by a registered professional engineer. The plan detail and information should
include the following {check the boxes If the information has been provided):
. B Dimensions (height, width, span, radius, length)

[ shape (culverts only)

X mMaterial

Beveling or Rounding

K wing wall Angle

Low Chord Elevations - Upstream and Downstream

B4 Top of Road Elevations - Upstream and Downstream

Structure Invert Elevations - Upstream and Downstream

X stream invert Elevations - Upstream and Downstream

[ skew Angle

[ Cross-Section Locations

[] Distances Between Cross Sections

1 Erosion Protection

, 3. SEDIMENT TRANSPORT CONSIDERATIONS

If there is any indication from historicol records thot sediment fransport (Including scour and depaosition) can affect the
100-vear (base fiood) water-surface elevations; and/or based on the stream geomorphology, vegetative cover,
development of the watershed and bank conditions, there is o potential for delbis and sediment transport (including
sewer and deposition) to offect the base flood elevations, then provide the following information {Check the box it

provided):
Ol ¢ srarcad sediment load
] Method used to estimate sediment transport
1 Methed used to estimate scour and/or deposition
O Method used to revise hydraulic or hydrologic analysis (model) 1o account for sediment fransport

FEMA Form 81-89F Bridge/Cuivert Form MT-2 Form 7 Page 2 of 2
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FEDERAL EMERGENCY MANAGEMENT AGENCY l 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

a ides the time for reviewing instructions, searching existing data sources, gathering and maintaining the
ded data, and completing and reviewing the form. Send commenis regarding the accuracy of the

burden sstimate and any suggestions for reducing this burden to: Infermation 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 unfess a valid OMB Conirol Number Is displayed in the upper right

comer of this form.

Community Name: Unincorporated Moricog'a County
Flooding Source: Quilotosag Wash

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

1. IDENTIFIER

1. Narme of structure (roadway, railroad, etfc.): Southern Pacific Railrogad

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

River Mile 3,897

3. This revision reflects (check one of the fallowing):
. B New bridge/culvert not modeled in the FIS
] Modified bridge/culvert previously modeled in the FIS

[] New anatlysis of bridge/culvert previously modeled in the FIS

4. Hydraulic mode! used to analyze the structure (e.q., HEC-2 with special bridge routine, WSPRQO, HY8)

HEC-RAS

If different aiy wdraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding e
source could not analyze the structure(s). (Aftach justificafion)

Justification attached [ ] Yes [ ] No N/A

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

FEMA Form 81-89F Bridge/Culvert Form MTI-2 Form 7 Page 1 of 2




2. DRAWING CHECKLIST

Attach plans of the structure(s) cerlified by a registered professional engineer. The plan detall and information should
inciude the following {check the boxes if the information has been provided):
. B Dimensions (helght, width, span, radius, length)
[0 shape (culverts only)
X Material
(] Beveling or Rounding
I (] wing waill Angle
B Low Chord Elevations - Upstream and Downstream
B Top of Road Elevations - Upstream and Downstream
B4 structure Invert Elevations - Upstream and Downstream
B4 stream Invert Elevations - Upstream and Downstream
(] skew Angle
{1 Cross-Section Locations
[T pistances Between Cross Sections

1 Ercsion Protection

_. 3. SEDIMENT TRANSPORT CONSIDERATIONS

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

provided):
N T ted sediment foad
(! Method used to estimate sediment fransport
] 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/Culvert Form MT-2 Form 7 Page 2 of 2
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QUILOTOSA WASH ' correct to the best of my 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.

(March 2000)

%//Z@;__’
Mark T. Gavan, P.E.
Registered Professional Engineer #15594
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| FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B No. 30670148
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
-‘ﬂillides 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
estinate 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 PGEerwork Reduction Pro[ec’r 53067—01482, Woshington. DC 20503.

You are not required to respond to this collection of informalion unless a valid OMB Control Number Is displayed in the upper right comer of
this form.

1. REQUESTED RESPONSE FROM FEMA

This request is for a.

| CLOMR A lefier 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).

] LOMR A letter frorn FEMA officially revising the curent NFIP rap to show the changes 1o floodplains,
floodway or flood elevations. LOMRs typically decrease flood hazards, (See 44 CFR Ch. 1 Parts 60 & 65.)

B4 Other Describe: Floodplain and Floodway Determingtion

2. OVERVIEW

i

1. The basis for this revision request is (are): (Check all that apply)
[ Physical Change [ Improved Methodology/Data [l Flocdway Revision

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

2. Flooding Source: West Quilotosa Wash

3. Project Name/ldentifier: Glla Bend ADMP/Floodplain Delineation Study, F.C.B. No 9918

4. FEMA zone designations offected: _zone X, A
{exampie: A, AH, AC, AT-A30, A%9, AE, V, VI-V30, VE. B, C, D. X)

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

cmperrvee

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

Ex: 480301 Katy, City TX 480301 0005D 02/08/83

480287 Harris County X 48201C 02206 09/28/90

040037 Unincorporated areq of Maricopa County AZ 04013C 3470D 04/15/88

040037 Unincorporated area of Maricopa County AZ 04013C 3475D 04/15/88

6. The ared of revision encompasses the following types of fleoding and sfructures. Check all that apply.

Types of Flooding Structures
15 Riverine ] Channelization
| Coastal M| Levee/Floodwall
] Alluvial fan | Bridge/Culvert
O Shallow Floading (e.g. Zones AO and AH) | Cam
(B Lakes M| Fill
Other (describe) L1 Other (describe)

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

FEMA Form 81-89 Revision Requester and Community Official Form MT-2 Form 1 Page 1 of 2
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4. ENCROACHMENT INFORMATION

1. Does the State have jurisdiction over the floodway or ifs adoption by communities parlicipating in the NFIP?

] ves [ No

gs. 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.

2. Does the development in the flocodway cause the 1% annual chance (base) elevation 1o increase at any location by
more than 0.000 feet? (] Yes 1 Ne 1 N/A

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 floedway has not been delineated by FEMA)? O ves ]

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 evoaluation of altermnativas, notice to individual legal property owners, concurrence of CEQ, and
cettification that no insurable structures are impacted.

5. MAINTENANCE RESPONSIBILITY

The community is willing to assume responsibllity for O performing [ overseeing compliance with the
mcinfencnce 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 necassary services without cost to the Federal government.

Operation and maintenance plans are attached. Q Yes B No [ Nfa
6. REVIEW FEE

The review fee for the appropriate request category has been included. X ves Fee amount: $

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

project is fee exempt. [] ves

Please see Instructions for Fee Amounts

7. SIGNATURE

Note: I understand that my signature indicates that all 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
condith . .
0 )
Signature of Revision Requester - Signature of Commungy Official
\\'\\‘6, Tewr Maunes en
Printed Name and Title of Revision Requester Printed Name and Title of Community Official
Flood Control District of Maricopa County Town of Gila Bend
Company Name Community Name
Teleehone No.: 602-506-1501 Date: Telephone No.; 928-683-2255 Date:
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER Check which forms have been included with this request
AND/OR LAND SURVEYOR
ance with 44 CFR Ch. 1, Sect 65,2 Form Name and (Number) Requiredif ......
X Hydrologic (3) new or revised discharges
B4 Hydraulic (4) new or revised water-surface elevations
Signature J Mapping ) floodpiain/floodway changes
[] Channelization (6) channet is modified
” 1. Gavan, P.E., Project Manager [1 sridge/Culvert (7) addition/revisicn of bridge/culvert
ed Name and Title of Revision Requester O Levee/Floodwall (8) addition/revision of levee/floodwall
[[] Coastal (9 new or revised coastal elevations
Registr No. 15594 Expires (Date) State Arizona ] Coastal $tructures (10 addition/revision of coastal structure
. O pam D addition/revision of dam
Type of License/Expertise: Civil Engineering g Alluvial Fan {12) structures proposed on alluvial fan




FEDERAL EMERGENCY MANAGEMENT AGENCY | O.M.B No. 3067-0148
HYDROLOGIC ANALYSIS Explres April 30, 2001

r PUBLIC BURDEN DISCLOSURE NOTICE

T teporting burden for this form is estimated to average 3.67 hours per response. The burden estimate
: as 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, DC20503.

You are not required to respond to this collection of information unless a valid OMB Control Nurmber is displayed In the upper right comer of
this form.

Nofe: Fill out one form for each ﬂooding source sfudied

PN
Community Name; Uninceorporated Maricopa County
Flooding Source: West Quilotosa Wash

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

1. REASON FOR NEW HYDROLOGIE ANALYSIS

[ No existing analysis Improved data [} Changed physical condition of watershed

[0 Alternative methodology [ Proposed Conditions (CLOMR) O other

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 infervals contained in the FIS
for that stream; and at least for the 1% annual chance (base) flood where ne defailed sfudy exisfs,

Explanation provided: [ Yes [ No Diskettes provided: Yes I:_I_No

2. METHODOLOGY FOR NEW ANALYSIS

Indicate Method Required Datg Data Included
[J statistical Anallysis of Gage Records Form 3 - Aftachment A ] ves [1 No
] Regional Regression Equations Form 3 - Attachment C O ves ] No
X Precipitation/Runoft Model Form 3 - Attachment D B34 ves 1 No
[ Other Back-up computations and supporting data g Yes Q No

3. APPROVAL OF ANALYSIS —

The hydrologic analysis has alrecdy been approved by a local, state, or Fedeic ngency. (1 Yes [ No  E] Not
Required

If Yes, attach evidence of approval. g Approval aftached. if No, attach explanation. [[] Explanation attached.

4. COMPARISON OF BASE FLOOD DISCHARGES

Location: Drainage Area (SaMi)  FIS(cfs) Revised (cfs)
C34 in, upsirearn of Gila Bend Canal 19 11000 106700
Diversion to Sauceda Wash 4300

C34 out, downsfream of Gia Bend Canal 6000

1 Note: When revised discharges are not significantly different than the FIS discharges, FEMA may require a confidence limifs
anatysis (see atfaochment B) at a iater date to complete the review.

iIf only @ poriion of a detailed study area was revised please affach an explanation describing the tfransition from the
proposed discharges to the effeciive discharges. [} Explanation included X Explanation Not Required

*

5. HISTORICAL FLOODING INFORMATION

l If historical data are available for the flooding source please provide: Location, peak discharges/water-surface elevations

and dates, and source of i~formction. [ Data AHached D4 Data Not Available




ATTACHMENT D: PRECIPITATION/RUNOFF MODEL

FIS: Revised:
. Method or mode! used: HEC-1 Pro HEC-1
Version: 40.1E 4.0.1PD
Date: May 1991 August 1995
2, Source of rainfall depth: - o
3. Source of rainfall distribution: _
4, Rainfall duration: 24 hour 24 hour
5. Areal adjustrment fo precipitation (%): - -
6. Maximum overiand flow length —
7. Hydrograph development method: S-graph S-graph
8. Loss rate method: Green & AMPT Green & AMPT
Source of soils information: — -
Source of land use information: -
Q. Channel routing method: Normal Depth Normal Depih
10. Reservolr routing: X Yes ] No X ves [ No
. Basefiow considerations: O Yes K No [ ves X No
If Yes, explain below how basseflow was determined:
12. Snowrnelt considerations: ] ves No L1 ves & No
13. Model calibration: 1 ves X No [ ves B No
If Yes, explain below how calibration was performed i
14, Future land use condition: [J ves & No [ ves X No
If Yos, explain why below
15. Attach precipitation/runoff model, hydrologic model schematic, curve number calculations, time of concentration
calculations, and supporing maps, delineating the watershed boundary and drainage area divides.
information and Maps provided? X ves [ No
NOTE: FEMA policy is to base floodlrgg on existing conditions,

Hydrologic Analysis Form MI-2Form 3 Page §of 5

FEMA Form 81-89B




FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B No. 3067-0148
RIVERINE HYDRAULIC ANALYSIS Expires April 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated o average 2.25 hours per response. The burden estimate includes the time
for reviewing instructions, searching existing data sources, gathering and mainfalning the needed data, and completing
t’viewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing
al rden to: Information Collections Management, Federal Emergency Management Agency, 500 C Streetf, SW,,
Washington DC 20472, and fo the Office of Management and Budget, Paperwork Reduction Project (3067-0148),

Woshingron, DC 205603,
You are not required to respond to this collaction of information unfess a valid OMB Conirol Number is displayed in the upper right comner of
this form.

Nofte: Fill out one form for each ﬂooding source studied

Community Name: Unincorporated Maricopa County

Flooding Source: West Quilotosa Wash

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

1. REACH TO BE REVISED

Describe the iimits of the revision OR  submit a copy of the FIRM with the revision area clearly highlighted.
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)? Yes

Downstream Limit: limit of study just norih of I-8

Upstream Limit: fimit of study is the northern boundary of the Bamry M. Goldwater gunnery range
A8

2. MODELS SUBMITTED

Requirements: for areas which have detailed flooding: for_areas which do not have defdiled
Full Input and output listings along with files on diskette for each of the | flooding:

models listed below (tems 1-4) and a summary of the 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 mode! is not required
g description of any changes made frorn model 1o model (e.g., Duplicate | for aregs which do not have detoiled
Fffective model to Corrected Effective model). At a minimum, the Duplicate | flooding: however, BFEs may not be added

ive (item 1) and the Revised or Post-Project Conditions (item 4) models | fo the revised FIRM. If a hydraulic model is
m @ submitted, See instructions for directions on when other models may | developed for the areq, items 3 and 4
be required. described below must be submitted.

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

1. Duplicate Effective Modei ] Natural File Name [] Fioodway File Name

Copies of the hydraulic analyss used in the effective FIS, referred to as the effective models (310-, 80-, 100-, and 500-year
multi-profile runs and the floodway run) must be cbtained and then reproduced on the requester’s equipment fo produce
the Duplicate Effective model. This is required to assure that the effective models input data has been transferred correcily
to the requester’s equipment and fo assure that the revised dafa will be-integrited into the effective data to provide a
continuous FIS model upstream and downsiream of the revised reach.

2. Corrected Effective Modsl ] Natural File Name [] Flocdway  File Name

The Corected Effective model is the model that corrects any errors that occur in the Duplicate Effective model, adds any
additional cross sections to th.. Duplicate Effective model, or incorporates more detdiled topographic information than that
used In the currently effectiv - rodel. The Corrected Effective model must not reflect any man-made physical changes
since the date of the effective: m 2del. An error could be a technical error in the modeling procedures, or any construction
in the floodplain that occurre ! ior to the date of the effective model but was not incorporated into the effective model.

3, Existing or Pre-Project Con-ttions Model [ | Natural  File Name 1 Floodway File Name

model to reflect any modifica:ic:s 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 occured since the date
of the effective model, then this model would be identical to the Corrected Effective model or Duplicate Effective model.

4. Revised or Post-Project Cor.«: tions Model [ ] Natural  File Name ] Floodway File Name

The Existing or Pre-Project Cor iti zns model (or Duplicate Effective model or Corrected Effective model, as appropriate) is
d o reflect revised or pc ii-project conditions. This model must incorporate any physical changes to the floodplain

“ the effective model wes nroduced 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 sheat describing all other models submitted along with the file names. BJ Natural ]
Floodway




3. STARTING WATER-SURFACE ELEVATIONS
Explain how they were determined. Explanation Aftfached? Yes I No

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.
. 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 fo the tiydraulle model printout- as to the
reasoncbleness of the situation.

[J supetcritical depth O Critical Depth O Drawdowns [ Negoative Fioodway Surcharges
[ Floodway Surcharges Greater Than Maximum Aflowed by Community/State

[0 water surface elevations higher than the end peinfs of cross sections,

[ Floocdway discharge is different than the Natural 100-year (base) flood discharge.,

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

Explanation aftached with Form K| Explanation provided on attached printout O

If Hydraulic model used is HEC-2, has it been checked with FEMA’S CHECK-2 computer program? [ Yes [ Ne
{seo instructions for information on how to obtain CHECK-2)

5. REVISED FIRM/FBFM AND FLOOD PROFILES

1. Profile Transition

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

Downstream End n/a within (feet) Upstream End n/a within (feef)
Cross-Section # Cross-Section #

q. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie
-nhto the existing floodway water surface elevations atf each end of the project.

Downstream End n/q within (feet) Upstream End n/a within (feeh)
Cross-Section # Cross-Section #

c. Floodway widths - roi-ate the difference in floodway widihs where the project floodway widths tie info the existing
floodway width at each end of the project.

Downstream End n/a within (feeh) Upstream End n/g wiikin (feeth)
Cross-Section # Cross-Section #

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:

B stream Name O community Name [C] Corporate Limits labeled Study limits labeled

K Ceonfluences labeled Channel Stationing [{] Streambed profiled [ Cross Sections labeled
B Horizental/Vertica! Scales indicated B 100-year elevs profiled*

B Road Crossings 1 tabeled ] Low Chord Elevations Bd Top of Road Elevations

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

loodway 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 Not Required




FEDERAL EMERGENCY MANAGEMENT AGENCY | 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 fo average 2 hours per response. The burden estimate

y des the time for reviewing instructions, searching existing data sources, gathering and maintaining the
WP 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 net required fo respond o this collection of information unless a valid OMB Control Number [s displayed In the upper right
corner of this form.

Community Name: Unincorporated Maricopa County

Flooding Source: West Quilotosg Wash

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

1. IDENTIFIER

L Name of structure (roadway, railroad, etc.): -8 Highway

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

River mile 0.314

3. Thisrevision reflects (chack one of the following):

X New bridge/culvert not modeled in the FIS
] Medified bridge/cu sert previously modeled in the FIS

3 New analysis of bricige/culvert previously modeled in the FIS

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

If different than hydraw ¢ analysis for the flooding source, justify why 1w Sydraulic analysis used for the flooding
source could not anal. = the sfructure(s). (Affach justification)

Justification attached [ 1ves [ | No N/A

| PLEASE REFER TO THE INSTRUCTJONS FOR THE APPROPRIATE MAILING ADDRESS |

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




2. DRAWING CHECKLIS]J'_

—

Attach plans of the structure(s) certified by o registered professional engineer. The plan detail and information should
inciude the following (check the boxes if the information has been provided):
. Dimensions (heignt, width, span, radius, length)
Shape (culverts only)
K Material
Bevelng or Rourding
Wing Wall Angle
Low Chord Elevciions - Upstream and Cownstream
Top of Road Elev ations - Upstream and Downstream
Struciure invert Etevations - Upstream and Downstream
Stream Invert Elevations - Upsiream and Downstream
Skew Angle
Cross-Section Locations

Distances Belwe . n Cross Seclions

OO0 0DO0ONKNXKKXK O

Eroslon Protectic

. 3. SEDIMENT TRANSPORT CONSIDERATIONS

If there is any indication frorr nistorical records that sediment fransport (including scour and deposition) can cffect the
100-year (base flood) wter« rface elevations; and/or based on the stream geomorphology, vegefative cover,
development of the waters. i and bank conditions, there is a potential for debris and sediment fransport (including
sewer and deposition) to ! ¢t the base flood elevations, then provide the following information (Check the box if

provided):
M Estimated sediment load
O Method used to estimate sediment transport
M Method used to estimate scour and/or deposition
] Methad e (1o revise hydraulic or hydrologic analysis (model) fo account for sediment transport

FEMA Forrn 81-89F Bridge/Culvert Form MT-2 Form 7 Page 2 of 2




RECORD DRAWING

INTERSTATE 8 STRUCTURE The Record Drawing information shown hereon is
WB. STA 4954+87.00 TO 4955+33.19 correct to the best of my knowledge and belief.
THREE BARREL 12'x8 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

’L has investigated this culvert in the field. Information
shown was obtained from field measurements by
EEC.

(March 2000)

- \‘8 % ,é%————-"
% & v, Mark T. Gavan, P.E.
‘%‘p ?—,)a % Registered Professional Engineer #15594

\Y_\\ 1 _:‘:— TN
G \\ AR

722.08

AN Fr;ng;ge £ East Bound West Bound

A

C 1

710.08 1- 264.00°

PROFILE ElL EVATION
17=40’ 1"=40'




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148
BRIDGE/CULVERT Expires April 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimatéed o 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 Sfreet, 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 1o this collection of information unless a valid OMB Control Number is disptayed in the upper rght
comer of this form.

Community Name: Unincorporated Marlcopa County

Flooding Source: West Quilotosa Wash

Project Name/ldentifier; Gilka Bend ADMP, FCD No. 99-18

1. IDENTIFIER

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

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

River Mile 0,366

‘3. This revision refiects (check one of the following):
New bridge/culvert not modeled in the FIS
[ Modified bridge/culvert previousty modeled in the FIS

[] New anaiysis of bridge/culvert previously modeled in the FIS

4.  Hydraulic mode! used to analyze the structure (e.g.. HEC-2 with special bridge roufing, WSPRO, HY8)
HEC-RAS

If different than hydraulic analysis for the flooding scurce, justify v'w‘i',}' oo aydraulic analysis used for the flooding
source could not analyze the structure(s). (Affach justification)

Justification attached [ JYes [ INo X N/A

| PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS . l

FEMA Form 81-89F Bridge/Culvert 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
inciude the following (check the boxes if the information has been provided):
. B Dimensions (height, width, span, radius, length)

Shape (culverts only)

X Material

[ Beveling or Rounding

] wing wall Angle

B4 Low Chord Elevations - Upstream and Downsiream

X Top of Road Elevations - Upstream and Downstream

B4 siructure Invert Elevations - Upstream and Downstream

B 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 fransport (ncluding scour and deposition) can affect the
100-vear (base flood) water-surface elevations; and/or based on the stream geomorphology. vegetfative cover,
development of the watershed and bank condifions, there is a potential for debris and sediment transport (including
sewer and depaosition) to affect the base flood elevations, then provide the following information {(Check the box if

provided);

X Estimated sediment load

] Method used o estimate sediment fransport

] Method used to estimate scour and/or deposifion

] Method used to revise hydraulic or hydrologic andlysis (model) to account for sedimeant transport

FEMA Form B81-89F Bridge/Culvert Form MT-2 Form 7 Page 2 of 2




SOUTHERN PACIFIC RAILROAD RECO.R D. DRA_ WING .
STRUCTURE AT MP 853.01 The Record Drawing information shown hereon is

correct to the best of my 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.

(March 2000)

ark T. Gavan, P.E.
Registered Professional Engineer #15594

r
3
P
1
l
t
t
t
i
H
¥
I
3
I
1
In

B N

Southern Pacific
Railroad

16.00°

] Sttty el o

[ NI | R S
Ry | cpmpmpmnys | g Y
Bt ceteeteets bkttt

d——==

1

725,18
Top of Rail

8.50° _3.50,

12.42° 3'\ 1242 ‘5! 12.42 ’

F——1—"T1

713.10 713.02
ELEVATION PROFILE

1"=15" "=15’




West Quilotosa 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
Ieservoir 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.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 know WSEL the downstream
cross section of Quilotosa Wash.




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
REVISION REQUESTER AND COMMUNITY OFFICIAL Expires April 30, 2001
Public reporting burden for this form Is estimated fo average 2.13 hours per response. The burden estimate
""'c“'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
estthate and any suggestions for reducing this burden to: Information Collections Management, Federal
Emergency Management Agency, 500 C Street, .W., Washington DC 20472; and to the Office of Management

and Budge’r, Paperwork Reduction Project (3067-0148), Woshi@on, DC 20503.
You are not required to respond to this collection of information unless a valid OMB Con¥rol Number is displayed in the upper right comner of
this form.

1. REQUESTED RESPONSE FROM FEMA

This request is for a:

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

i LOMR A letter from FEMA officicily revising the current NFIP map to show the changes tc floodplains,
floodway or flood elevations. LOMRS typically decrease flood hazards, (See 44 CFR Ch. 1 Parfs 60 & 65.)

X Other Describe: Hoodplain and Foodway Betermination

2. OVERVIEW

1. The basis for this revision request Is (are): (check all that apply)
[0 Physical Change O Improved Methodology/Data [1 Floodway Revision

(| Other Describe; This s the first detailed study of this area
. A photograph is not required, but is very helpful during review.,

2. Flooding Source: -8 Wash West

a, Project Name/|dentifier; Glia Bend ADMP/Floodplain Delineation Study, £.C.D. No $9-18

4. FEMA zone designations affected: _zone X
(example: A, AH, AQ, AT-A30, A99, AE, V. VI1-V30, VE, B, C, D, X)

5. The NFIP map pare=is) affected for all impacted communities is (are):

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

Ex: 480301 Katy, City X 480301 0005D 02/08/83

480287 Harris County I3 48201C 0220G 09/28/90

040037 Unincorporated area of Maricopa County AZ 04N 3acC 3470D 04/15/88

4. The area of revision encompasses the following types of flooding and structures, Check alt that apply.

Typeas of Flooding Structures
] Riverine Ul Channelization
| Coastal ] Levee/Floodwall
| Alluvial fan O Bridge/Culvert
(] Shallow Flooding (e.g. Zones AQ and AH) (] Dam
O Lakes | Fill
Other (describe) L] ___ Other (desciibe)

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

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




T-6 wads wWewT

4. ENCROACHMENT INFORMATION

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

[ ves O No

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

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? Cl ves O No RN

3. Does the curmnulative effect of ail development that has occurred since the effective SFHA was originally idenfified
cause the base flood elevation to increase at any location by more than ene focot (or other increase imit if community
or state has adopted more stringent criteria - even if a floodway has not been delineated by FEMA)? [ Yes O
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 evatuation of alternatives, notice to individual jegal property owners, concurrence of CEQ, and
certification that no insurable structures are impacted,

5. MAINTENANCE RESPONSIBILITY

The community is willing to assume responsibility for  [] performing  [J overseeing compliance with the
maintenance and operation plansofthe __

(Name)
flood control structure. If not performed prompily by an owner other than the community, the community will provide
the nacessary services without cost 1o fhe Federal government.

Operation and maintenance plans are attached.  [] Yes & No [] N/A

6. REVIEW FEE
.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 conducted by FEMA and shown on the effective FIRM; thus the
project is fee exempt. [ ves

Please see Instructions for Fee Amounts

7. SIGNATURE

Note: | understand that my signature indicates thai all information Note: Signature indicates that the community understands, from
submitted in support of this request is corect ) the revision requester, the impacts of the revision on flooding
condilj i Hy:
Signature of Revislon Requester =" Signatdre of Cornmiyity Official
Shane BWNe |, T oo MaraneN

Printed Name and Title of Revision Requester Printed Name and Title of Community Official
Flood Control District of Maricepa County Town of Glic Bend
Company Name ‘ Community Nameé
Telephone No.: $02-506-1501 Dafe: Telephone No.: 928-683-2255 Date:

S E— _— himi——

CERTIFICATICN BY REGISTERED PROFESSIONAL ENGINEER Check which forms have been included with this request
AND/OR LAND SURVEYOR

rdange with 44 CFR Ch. 1, Sect 5.2 Form Name and (Numben) Required if ......

¥ Hydrologic (3) new of revised discharges
X Hydraulic (4) new or revised water-surface elevations
Signature [} Mapping (B floodplain/flocodway changes
[l channelization (&) channel is modified
’4 1. Gavan, B.E., Project Managet Bridge/Culvert (7) addition/revision of bridge/culvert
rintfed Name and Title of Revision Requester Llevee/Floodwall (8) addition/revision of levee/fioodwdall

O]

L

O coastal (& new or revised coastal elevations
Regisir No. 15594 Expires (Date) State Arizong [ Coastal structures (10) addition/revision of coastal structure

o

L]

o

bam (11) addition/frevision of dom
Alluvial Fon (12) struciures proposed on alluvial fan

Type of License/Expertise: Civil Engineering




FEDERAL EMERGENCY MANAGEMENT AGENCY O.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), Woshéngfon, DC 20503.

You are not required to respond to this collection of information uniess o valid OMB Confrol Number is displayed in the upper right corner of
this form.

Note: Fill out one form for each ﬂoodiqg source sfudied

Community Name: Unincorporated Maricopa County

Flooding Source: |-8 Wash West, (diversion from Saucedda Wash)

Project Name/Identifier. Gilg Bend ADMP, FCD No, 99-18

1. REASON FOR NEW HYDROLOGIE ANALYSIS
[] No existing analysis B4 Improved data [] changed physical condition of watershed

[0 Atternative methodotogy [ 1 Proposed Conditions (CLOMR) (] Other

For the reason stated above, please affach o defaiied explanation. if a computer programy/model was used in revising the
hydrologic analysis, please provide a diskette wifh 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 Q No Diskettes provided: PJ Yes ] No
. 2. METHODOLOGY FOR NEW ANALYSIS
indicate Methed Required Data Data Included
[[] statistical Analysis of Gage Records Form 3 - Attachment A [ Yes [] No
[J Regicnal Regression Equations Form 3 - Attachment C 1 ves [] No
& Precipitation/Runoff Model Form 3 - Attfachment D Yes [[1 No
Other Back-up computations and supporting data Qves Q No

3. APPROVAL OF ANALYSIS

i — I R

The hydrologic analysss { v already been approved by a locdl, state, or Federal Agency. [J Yes [ No [ Not
Required

if Yos, attach evidence of approval. [] Approval alfached. it No, attach explanation. Q Explanation attached.

4. COMPARISON OF BASE FLOOD DISCHARGES
Location: Drainage Area (SgMi)  FIS{cfs) Revised (Cfs)

not modeled in griginal study

Note: When revised discharges are not significantly different than the FIS discharges, FEMA may require a confidence limits
analysis (see atfochment B} at a later date to compiete fhe review.

If only a portion of a detailed study area was revised please attach an explanafion describing fhe fransifion from the
proposed discharges to the effective discharges.  [] Explanation Included X Explanation Not Required

5. HISTORICAL FLOODING INFORMATION

I If historical data are available for the flooding source please provide: Location, pedak discharges/water-surface elevafions I

and dates, and source of information. ] Data Attached X Data Not Available




ATTACHMENT D: PRECIPITATION/RUNOFF MODEL

FIS: Revised:
. Method or model used: HEC-1 ProHEC-1
Veirsion: 40.1E 4.01PD
Date: May 1991 August 1995
2. Source of rainfail depth: . e
3. Source of rainfall distribution: o
4, Rainfall durcition: 24 hour 24 hour
5, Areal adjustment fo precipitation (%): o o
6. Maximum overland flow length o o
7. Hydrograph development method: S-araph S-araph
8. Loss rate method: Green & AMPT Green & AMPT
Source of soils information: - -
Source of land use information: e -
Q. Channel routing method; Norrcit Depth Normmal Depth
10, Reservolr routing: [ ves X No [ Yes X No
. Baseflow considerations: (1 ves K No [] Yes X No
If Yes, expldin below how baseflow was determined:
12, Snowmelt considerations: O ves K No 1 ves B No
13. Model calibration: 1 ves No [ ves B No
If Yes, exploin bafow how calibration was performed o
14. Future land use condition: [ Yes B No 1 Yes B No
If Yes, explain why below
15. Attach precipitation/runcff model, hydrologic model schematic, curve number calculations, time of concentration

calculations, and supporting maps, delineating the watershed boundary and drainage area divides.

Infermation and Maps provided?

& ves 1 No

NOTE: FEMA policy is to base ﬂooding on exis‘rr’ng conditions.

FEMA Form 81-898

Hydrologic Anclysis Form

MT-2Form 3 Page 5of 5




FEDERAL EMERGENCY MANAGEMENT AGENCY QO.M.B No. 3067-0148
RIVERINE 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 fime

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, SW.,
Washington DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148),
: Washing’ron, DC 20503.

{ You are not required to respond fo this collection of information unless a valid OMB Control Number is displayed in the upper right comer of
this form. ‘ ’

Nofte: Fill out one form for each ﬂooding source studied
Community Name: Uincerporated Maricopa County

Flooding Source: -8 Wash West, (diversion from Sauceda Wash)

Project Name/Identifier; 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.
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)? ™ Yes

Downstrearn Limit: confluence with West Quilotosa Wash

Upstream Limit: diversion from Sauceda Wash

2. MODELS SUBMITTED

Requirements: for areas which have detailed flooding: for areas which do not have detqiled
Full input and output listings along with files on diskette for each of the | flooding:
models listed below (tems 1-4) and a summary of the source of inpuf { 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 areas which do not have detailed
Effective model 1o Cornrected Effective model). At a minimum, the Duplicate | flooding: however, BFEs may not be added
.;ve (itemn 1) and the Revised or Post-Project Conditions (item 4) models | to the revised FIRM. if o hydraulic model is
e submitted. See instructions for directions on when other models may | developed for the area, items 3 and 4
be required. 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. Duplicate Effective Maodel [} Natural File Name [] Floodway File Name

Copies of the hydraulic analysis used in the effective FIS, referred to as the effective models (10-, 60-, 100-, and 500-year
mult-profile runs and the floodway run) must be obtained ond then reproduced cn the requester’s equipment fo preduce
the Duplicate Effective model. This is required to assure that the effective models input data has been fransferred correctly

continucus FIS modet upstream and downstrecm of the revised reach.

2, Corrected Effective Model [ Natural File Name [] Floodway File Name

The Corrected Effective model is the model that corrects any errors that occur in the Duplicate Effective model, adds any
additional cross sections to the Duplicate Effective model, of incorporates more detailed fopographic 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 o 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 modet.

3. Existing or Pre-Project Conditions Model [] 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 medifications that have occurred within the floodplain since the date of the Effective model but prior
to the construction of the project for which the revision Is being requested. If no modification has occurred since the date
of the effective model, then this model would be identical to the Corrected Effective model or Duplicate Effective model.

4. Revised or Post-Project Conditions Model [T Natural  File Name {7] Floodway File Name

The Existing or Pre-Project Conditions model (or Duplicate Effective model 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 reflect proposed conditions.

§. Other - Please atfach a sheet describing all other models submitted along with the file names. X Natural {7
Floodway

to the requester’s et and tfo assure that the revised data will be integrated info the effective data to provide .a:§ -




3. STARTING WATER-SURFACE ELEVATIONS

Explain how they were determined. Explanation Attached? Yes [(INo

NOTE:  If the effective study is an approximate studly, the slope/area method is recommended.
For detailed analysis studies, using a known water-surface elevation is recommendad.

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

If the resulfs indicate any of the following, attach an explanation - to this form, or fo the hydraulic model printout- as fo the
reasonableness of the situation,

[ supercritical depth [ Critical Depth [ ] Drawdowns [ Negative Floodway Surcharges
] Flocdway Surcharges Greater Than Maximum Allowed by Community/State

] water surface elevations higher than the end points of cross sections.

M1 Focdway discharge is different than the Natural 100-year (base) flood discharge.

L1 Project causes 100-yvear floodplain or floodway elevations to increase (state if increases are located off the
requester’s property)

Explanation attached with Form [] Explanation provided on attached printout N

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

5. REVISED FIRM/FBFM AND FLOOD PROFILES

1. Profile Transition

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

Downstream End nfa within (feet) Uostream End nfa within (feeh
Cross-Section # Cross-Section #
Floodway Elevations - indicate the difference in water surface eievations where the project floodway elevations tie
ano the existing floodway water surface elevations af each end of the project.
Downstrearn End n/g within (feeth) Upstream End n/a within {feet)
Cross-Section # Cross-Section #

c. Flocdway widths - indicate the difference in floodway widihs where the project floodway widths tie into the 'exis‘ring
floodway width at each end of the project.

Downstrear Fnd 1 ' within {feet) Upstrearm £nd n/a within (feeh)
Cross-Section # Cross-Section #

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

The foflowing information (unless in parentheses) must be included at the same scale as the existing profites for this

project:

B stream Name (71 Community Name [ Corporate Limits icbeled Study limits labeled

K Confluencesiabeled P Channel Stationing Streambed profiled Cross Sections labeled
K Horizontal/Vertical Scales indicated & 100-vear elevs profiled*

[ ] Rood Crossings [] Labeled [J Low Chord Elevations [] Top of Road Elevations

*All recurrence intervals in the effective sfudy must also be profiled.
“loodway Data Table
Attach a Flioodway Data Table for each cross section listed in the published Floodway Data takle in the FIS report,

Floodway Data Table Attached [ ] Yes X Not Required




FEDERAL EMERGENCY MANAGEMENT AGENCY O.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
’-\ides 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
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), Wcshiﬂg’ron, DC 20503.
You are not required 1o respond 1o this collection of information unless a valid OMB Control Number Is displayed in the upper right comer of
this form.

I. REQUESTED RESPONSE FROM FEMA

This request is for ¢

[1 CLOMR A letter from FEMA commenting on whether o proposed project, if builf as proposed, would justify a map
revision, or proposed hydrology changes (See 44 CFR Ch. 1, Parts 60,66 & 72).

[l LOMR A letter from FEMA officially revising the current NFIP map to show the changes fo floodplains,
floodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.)

(| Other Describe: Foodplain and Floodway Determination

2. OVERVIEW

1. The basis for this revision request is (are): (check all that apply)
[0 Physical Change O Improved Me‘fhodology/Do’ro [0 Foodway Revision

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

2. Flooding Source: Sguceda Wash

3. Project Name/identifier: Gila Bend ADMP/Floodplain Delinedtion Study, F.C.0. No 99-18

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

5. The NFIP map panel(s) affected for allimpacted communities is :(grggg_

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

Ex: 480301 Katy, City TX 480301 00050 02/08/83

480287 Harris County : INES 48201C 0220 09/28/90

040037 Unincorperated area of Maricopa County AZ 04013C 3470D 04/15/88

&. The area of revision encompasses the following types of flooding and sfructures, Check ol that apaly.

Types of Hooding Structures
X Riverine [l Channelization
Il Coastal ] Levee/Floodwall
] Alluvial fan [ Bridge/Culvert
O Shallow Flooding (e.g. Zones AC and AH) [ Dam
{1 Lakes | Fill
Other (describe) [} Other (describe)

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

FEMA Form 81-89 Revision Requester and Community Officia! Form MT-2 Form 1 Page 1 of 2
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4. ENCROACHMENT INFORMATION

1. Does the State nave jurisdiction over the floodway or its adoption by communities participating in the NFIP?

] ves [ No

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

2. Does the development in the floodway cause the 1% annual chance (base) elevation to increase af any location by
more than 0.00C feet? [ ves ] No 1 N/A

3. Does the cumulkative effect of ail development that has occurred since the effective SFHA was originally identified
cause the base flood elevation to increase af 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)? O ves ]
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 altemnatives, notice to Individual legal property owners, concurrence of CEO, and
cerification that no insurable structures are impacted.

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 ky an owner other than the community, the community will provide
the necessary services without cost to the Federal government,

Operation and maintenance plans are aftached. g Yos - [{ No E N/A
6. REVIEW FEE
.The review fee for the appropriate request category has been included, X ves fee amount: §
OR

This request is based on a federcily sponsored flood-confrol 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,
orlocal agencies to reploce approximate studies conducted by FEMA and shown on the effective FIRM; thus the
project is fee exempt. [ ves

Plecse see Instructions for Fee Amounts

7. SIGNATURE
Note: | understand that my signature indicates that all 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 ignature © ommu?\{y Official

ShareDie , Towon Manager

Printed Name and Title of Revision Requester Printed Name and Title of Community Official
Flood Control District of Maricopa County Town of Gilg Bend
Company Name Communlty Nome
Tereehone No.: 602-506-1501 Date: Telephone No.: 928-683-2285 Date:
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER Check which forms have been Included with this request
AND/OR LAND SURVEYOR

This certificgtion is j rdance with 44 CFR Ch. 1, Sect 65.2 form Name and (Number Requiredf ......

] Hydrologic (3) new or revised discharges
Hydraulic (1) new or revised waoter-surface elevations

Signature [] Mapping (&) floodplain/floodway changes
[0 channelization (6) channel is modified
Q 1. Gavan, P.E. Project Manager B sridge/Culvert (7) addition/revision of bridge/culverf
nted Name and Title of Revision Requester [ Levee/Floodwall (8) addition/revision of levee/floodwall

[ Coastal new of revised coastal elevations

Registr No. 15594 Expires (Date) State Arizong [ Coastal Structures (10)  addition/revision of coastal structure
] pam (1) addition/revision of dam

Type of License/Expeartise: Civil Engineering g Alluvial Fan (12) shucturaes proposed on alluvial fan




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

PUBLIC BURDEN DISCLOSURE NOTICE
~ galic 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, 800 C Street, S.W., Washington DC 20472; and fo the Office of Management

and Budge’r, Paperwork Reduction Project (3067-0148), sthiﬂg‘ron, DC 20503.

You are not requited 1o respond to this coliection of information unless a valid OMB Control Number Is displayed in the upper right comner of
this form.

Nofte: Fill out one form for each ﬂooding source sfudied

Community Name: Unincorporgted Maricopg County

Flooding Source: Sauceda Wash

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

1. REASON FOR NEW HYDROLOGIC ANALYSIS

[d No existing analysis Improved data O changed physical condition of watershed
O Atternative methodology ] Proposed Conditions (CLOMR) [ Other

For the reason stated above, please attach « 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 HS
for that stream; and at least for the 1% annual chance (base) flcod where no detailed study exists.

Explanation provided: Yes [_:I_ No Diskettes provided: [X] Yes [] No
Q 2. METHODOLOGY FOR NEW ANALYSIS
Indicate Methad Required Data bData Included
[ statistical Analysis of Gage Records Form 3 - Attachment A [1 vYes [ Mo
[ Regional Regression Equations Form 3 - Attachment C . ] ves [ No
B Precipitation/Runoff Model Form 3 - AHachment D K ves [] No
Q Other Back-up computations and supporling data g ves [ 1 No

3. APPROVAL OF ANALYSIS

LT

The hydrologic analysis has already been approved by a locdal, sluns, < rederal Agency. ] Yes [ No [ Not
Required

If Yes, aftach evidence of approvail. g Approval attached. If No, attach explanation, [] Explanation attached.

4. COMPARISON OF BASE FLOOD DISCHARGES

Location: Drainage Area {SgMi)  FIS(cfs) Revised (cfs)
C36 in, af Gial Bend Cangl 20 16200 9600
C36 out 20 12500 8700
C37 at Southern Pacific Railroad 20 12400 8700

Nofe: When revised discharges are not significantly different than the FIS discharges, FEMA may require a confidence limits
analysis (see aftachment B) at a lafer date to complete the review.

If only a portion of a detailed study area was revised please attach an explanation describing the transition from the
proposed discharges to the effective discharges. ] Explanation Included X 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 information.  [[] Data Attached & Dpata Not Avdilable




ATTACHMENT D: PRECIPITATION/RUNOFF MODEL

FIS: Revised:
' . Method or model used: HEC-1 ProHEC-1
Version: 401 4.0.1PD
Date: May 1991 August 1995
2. Source of rainfall depth: o o
3. Source of rainfall distribution: .
4. Rainfall duration: 24 hour 24 hour
5. Areql adjustment to precipltation (%): . -
6. Maximum overiand flow length R o
7. Hydrograph development method: S-graph S-graph
8. Loss rate method: Green & AMPT Green & AMPT
Source of sails information; o o
Source of land use information: - .
Q. Channel routing method: Normat Depth Normal Bepth
i0. Reservoir routing: B ves ] No 4 Yes [ No
. Baseflow considerations: [ Yes B No [ ves X No
If Yos, explain below how baseflow was determined:
12. Snowmelt considerations: L] ves B No ] Yes X No
13. Model callioration: [ Yes B No {1 Yes > No.
If Yes, explain below how calibration was performed e
14. Future land use condition: L] Yes B No 1 Yes B No
If Yos, explain why below
i5. Attach precipitation/runoff model, hydrologic model schematic, curve number calculalions, time of concentration
calculations, and supporling maps, delineating the watershed boundary and drainage ared divides,
Information and Maps provided? Yes 1 No
NOTE: FEMA policy is to base flooding on exis’ring conditions.

FEMA Form 81-89B MT-2Form 3 Page 5of &

Hydrologic Analysis Form




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
RIVERINE HYDRAULIC ANALYSIS Expires April 30, 2001

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

Woshing’ron, DC 205603.
You are noi required to respond to this collection of information untess a valid OMB Control Number is displayed in the upper tight corner of
this form.

Nofe: Fill out one form for each ﬂooding source sludied

Community Name: Unincorporated Maricopa County

Flooding Source: Sauceda Wash

Project Name/ldentifier: Gilg Bend ADMP, FCD No. 99-18
1. REACH TO BE REVISED

Describe the limits of the revision OR  submit g copy of the FIRM with the revision area clegrly highlighted.
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)? X ves

Downstream Limit: limit of study just downstream of 1-8

Upstream Limit; limit of study is the northern boundary of the Barry M. Goldwater gunnery range

2. MODELS SUBMITTED

Requirements: for areas which have detailed floeding: for areas which do not have delqiled
Full input and outpuf lisfings along with flles on diskeite for each of the | flooding:
modeks listed below (items 1-4) and a summary of the source of inpuf | 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 areas which do not have detalled
Fffective model to Correcied Effective model). At a minimum, the Duplicate | flooding; however, BFEs may not be acdded
ive (item 1) and the Revised or Post-Project Conditions (item 4) models | to the revised FIRM. If a hydraulic model Is
il e submirted. See insfructions for directions on when cther madels mary developed for the areq, items 3 and 4
be required. described below must be submitted.

if hydraulic models are not developed, hydraulic analyses (including ali calculations) for existing or pre-project conditions
and revised or post-project conditions must be submitied.

1, Duplicate Effective Model U] Natural File Name {1 Floodway File Name

Copies of the hydraulic analysis used in the effective FIS, referred to as the effective models (10, 50-, 100-, and 500-year
multi-profile runs and the floodway run) must be obtained and then reproduced on the requester’'s equipment fo produce
the Duplicate Effective model. This is required to assure that the effective models input data has been fransferred conrectly
to the requester’s equiprnent and to assure that the revised d sivi wil' be integrated into the effective data to provide
continuous FIS model upstream and downstream of the revised reach.

2. Conrecled Effective Model [ Natural Flle Name [} floodway File Name

The Corrected Effective model is the model that corrects any errors that occur in the Duplicate Effective model, adds any
additional cross sections to the Duplicate Effective model, or incorporates more detailed topographic information than that
used in the currently effective model. The Corrected Effective model must net reflect any man-made physical changes
since the date of the effective model. An error could be a technical errer in the modeling procedures, or any construction
in the floodplain that occurred prior 1o the date of the effective model but was not incorporated into the effective model.

3. Existing or Pre-Project Conditions Model [ | Natural  File Name ] Floodway File Name

The Duplicate Effective model or Corrective Effective model is modified 1o produce the Existing or Pre-Project Conditions
rmodel to reflect any modifications that have occurred within the floodplain since the date of the Effective madel but pricr
to the construction of the project for which the revision is being requested. If no modification has occurred since the date
of the effective model, then this model would be identical to the Corrected Effective model or Duplicate Effective model.

4. Revised or Post-Project Conditions Model I:I Natural File Name ] Fioodway File Name

The Existing or Pre-Project Conditions modet (or Duplicate Effective model or Corrected Effective model, as appropriate) is
d 1o reflect revised or post-project conditions. This model must incorporate any physical changes to the fioodplain

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 condifions,

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




3. STARTING WATER-SURFACE ELEVATIONS —

Explain how they were determined. Explanation Attached? K ves CINo

NOTE: If the effective study is an approximate study, the slope/area method is recommended.
For detdiled analysis studies, using a known water-surface etevation is recommended.

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

If the resutts indicate any of the following, attach an explanation - to this form, or fo the hydraulic model printout- as fo the
reasonableness of the situation.

3 supercritical depth [ Critical Depth [ Drawdowns [C] Negative Floodway Surcharges
O Flocdway Surcharges Greater Than Maximum Allowed by Community/State

O water surface elevations higher than the end points of cross sections,

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

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

Explanation attached with Form ] Explanation provided on aftached printout |

If Hydraulic model used is HEC-2, has it been checked with FEMA’S CHECK-2 computer program? 1 ves ] No
{see inslructions for information on how to obtain CHECK-2)

5. REVISED FIRM/FBFM AND FLOOD PROFILES

1. Profile Transition

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

Downstream End n/a within (feel) Upstream End n/a within (feet)
Cross-Section # Cross-Section #

Floodway Elevations - indicate the difference in water surface elevations where the project flicodway elevations tie

into the existing floodway water surface elevations af each end of the project.
Downstream End n/a within (feé’r) Upstream End n/a within {feeh
Cross-Section # Cross-Section #

¢. Floodway widths - indicate the difference in floodway widths where the project floodway widths fie info the existing
floodway width af each end of the project.

Downstream End n/a within (feel Upstrearr £ n/a within (feet)
Cross-Sectfion # 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:

I stream Name O Community Name [ Corporate Limits labeled K study limits labeled
B4 Confluenceslabeled [ Channet Stationing Streambed profiled P4 Cross Sections labeled
X Horizontal/Vertical Scales indicated & 100-yvear elevs profiled*

Road Crossings [J Labeled ] Low Chord Elevations d Top of Road Elevations

*All recurrence intervadls in the effective study must also be profiled.
loodway 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 [d Not Required




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148
BRIDGE/CULVERT Expires Aprit 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 insfructions, seorching existing data sources, gathering and mainidining the
ed data, and completing and reviewing the form. Send comments regarding the accuracy of the
burden estimate and any suggestions for reclucing this burden fo: Information Collections Managernent,
Federal Emergency Management Agency, 500 C Sireef, S.W., Washington, DC 20472; and to the Office of
Management and Budgef PoEerwork Reduction Project 53067 0148), Washlng’ron 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
comet of this form.

Community Name: Unincorporgted Mariclpa County
Flooding Source: Sauceda Wash
Project Name/identifier; Gila Bend ADMP, FCD No. 99-18

1. IDENTIFIER

i. Name of structure (roadway, railroad, etc.): -8 Highway

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

River Mile 4.066

3. This revislon reflects (check one of the following):
. New bridge/culvert not modeled in the FIS
[ Modified bridge/culvert previously rodeled 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 roufineg, WSPRO, HYE)

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

Justification aftached [ Yes [ No N/A

| PLEASE REFER TQO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS |

FEMA Form 81-89F Bridge/Culvert Form MT-2 Form 7 Page 1 of 2
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FEDERAL EMERGENCY MANAGEMENT AGENCY 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
ed data, and completing and reviewing the form. Send comments regarding the accuracy of the
burden estimate and any suggestions for reducing this burden fo: information Collections Management,
Federal Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472; and fo the Office of
Management and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503.

ll You are not required to respond to this collection of information unless o valid OMB Control Number is displayed in the upper right
corner of this form.

Community Narme: Unincorporated Maricipa County

Flooding Source: Sauceda Wash

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

1. IDENTIFIER

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

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

4.112

3. This revision reflects (check one of the following):
. New bridge/culvert not modeled in the FIS
[ Modified bridge/culvert previously modeled in the FIS

{1 New analysis of bridge/culvert previously maodeled in the FIS

4.  Hydraulic model used fo andlyze the structure (e.g., HEC-Z with special bridge routine. WSPRO, HY8)
HEC-RAS

If different than hydraulic analysis for the flooding source,'jw;';f‘,"',,hy the hydraulic analysis used for the flooding
source could not analyze the structure(s). (Affach justification)

Justification attached [ | Yes [ No N/A

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

FEMA Form 81-89F Bridge/Culvert Form MT-2 Form 7 Page ! of 2




2. DRAWING CHECKLIST

Attach plans of the sfruciure(s) cerified by o registered professional engineer. The plan detall and infermation should
include the following (check the boxes if the information has been provided):
. Dirmensions (helght, width, span, radius, length)

[ shape (culverts oniy)

X Material

[J Beveling or Rounding

[ wing wWall Angle

B4 Low Chord Elevations - Upstream and Downsiream

[ ‘Top of Road Eevations - Upstream and Downstream

K siructure invert Elevations - Upstream and Downstream

X stream Invert Elevations - Upstream and Downstream

[] skew Angle

[ Cross-Section Locations

[0 Distances Between Cross Sections

7] Ercsion Protection

. 3. SEDIMENT TRANSPORT CONSIDERATIONS

[

If there is any indication from historical records that sediment fransport (including scour and depositiony) can affect the
100-vear (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 fransport (including
sewear and depaosition) to affect the base flood elevations, then provide the following infermation (Check the box if

provided):
Estimated sediment load
Method used to estimate sediment transport

Method used to estimate scour and/or deposition

B O 0O

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

FEMA Form 81-89F Bridge/Culvert Form MT-2 Form 7 Page 2 of 2




SOUTHERN PACIFIC RAILROAD
STRUCTURE AT MP 852.38
SAUCEDA WASH

oS e

Mark T. Gavan, P.E.
Registered Professional Engineer #15594

RECORD DRAWING

The Record Drawing information shown hereon is
correct to the best of my 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.

(March 2000)
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Sauceda 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:  Saucedal.pr]

* 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 Sauceda Wash.




FEDERAL EMERGENCY MANAGEMENT AGENCY | O.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
s 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 fo: Information Collections Management, Federal
Emergency Management Agency, 500 C Street, S.W.. Washington DC 20472; and fo the Office of Management
and Budget, Paperwork Reduction Project (3067-0148), Wos@gfon, DC 20803.

You are not required o respond to this collection of information unless a valid OMB Control Number is displayed in the upper right comer of
this form.

1. REQUESTED RESPONSE FROM FEMA

This request is for &

| 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 CHFR Ch. 1, Parts 60,65 & 72).

] 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 Parfs 60 & 65.)

X Other  Describe: Floodplain and Flioodway Determingtion

2. OVERVIEW

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

[J Physical Change L] Improved Methodology/Data ] Flocdway Revision

Ofther Describe: This is the first detdiled study of this areg
2 A photograph is not required, but is very halpful during review.

2. Flooding Source: Wash

3. Project Name/ldentifier: Gila Bend ADMP/Floodplqin Delineation Study, F.C.D. NG 99-18

4. FEMA zone designations affected: _zong X
(example: A, AH, AO, A1-A30, A9, AE, V. V1-V30, VE, B, C. D, X)

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

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

Ex: 480301 Katy, City > 480301 00050 02/08/83

480287 Hairris County X 48201C 0220 09/28/90

040037 Unincorperated area of Maricopa County AZ 04013C 3470D 04/15/88

6. The area of revision encompasses the fallowling tvpes of flooding and structures. Check all that apply.

Tvpes of Flooding Structures

B Riverine il Channelization
d Coastal O Lavea/Floodwall
] Alluviat fan Bridge/Culvert
] Shatiow Flooding (e.g. Zonas AC and AH} (] Dam
3 Lakes L] Fill
i Other (describe) L] Other (describe)

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS
FEMA Form 81-8% Revision Requester and Community Official Form MT-2 Form 1 Page 1 of 2




follu e TN \&\x\\'tn LAY

4. ENCROACHMENT INFORMATION

1. Does the State have jutisdiction over the floodway or its adoption by communities participating in the NFIP?

[ ves [] No

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

2. Does the development in the floodway cause the 1% annual chance {(base) elevaiion fo increase at any location by
more than 0.000 faet? [] vYes [ No O A

3. Does the cumulative effect of all development that has cccurred 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 fimit if community
or state has adoepted more stringent criteria - even if a floodway has not been delineated by FEMAY? ] Yes O
No '

If the answer to either items is Yes, please altach documentation that all requirements of Section 65.12 of the NFIP regulations
have been mel, regarding evaluatfion of alternatives, notice to individual legal propetty owners, concurrence of CEQ, and
certification that no insurable structures are impacted.

5. MAINTENANCE RESPONSIBILITY

The community is wiling to assume respensibility for [ performing [ overseeing compliance with the
maintenance  and operation plans of the

(Name)
flocod control structure. If not performed promptly by an owner other than the community, the community will provide
the necessary services without cost 1o the Federal government,

Operation and maintenance plans are attached. Q Yes No 1 N/A

6. REVIEW FEE

The review fee for the apprepriate request category has been included. N Yes Fee amount: $

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

project is fee exempt. [J ves

Please see Instructions for Fee Amounts

7. SIGNATURE

Note: | understand that my signature indicates that all information Note; Signaiure indicates that the community understands, from
submitted in support of this request is correct

Signature of Revision Requester

Slhune Dlle, Towm Mainagnv”

Printed Name and Tifle of Revision Requester Printed Name and Title of Community Official
Flocd Control District of Maricopa County Town of Glia Bend
Company Name Community Name
Teleehone No.: 602-506-1501 Date: Telephbne No.: 928-683-22565 Date:
L A I
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER Check which forms have been included with this request
AND/OR LAND SURVEYCR

This certificgdion Is i ance with 44 CFR Ch, 1, Saect 65.2 Form Name and {Number) Required if ......

X Hydrolegic (3) new or revised discharges
B Hydraulic (4 new or revised water-surface slevations
gnature 0 Mapping (5} fioodplain/floodway changes
[1 channelization (&) channel is modified
*T . Gavan, P.E., Project Manager 4 Bridge/Culvert (7) addition/revision of bridge/culvert
ed Name and Title of Revision Requester Levee/Floodwall {8) additionfrevision of levee/floodwall

Cooslal (& new or revised coastal elevations
Coastal Structures (10)  addition/revision of coastal structure
Dam (1) addition/revision of dam

Alluvial Fan (12} structures proposed on alluvial fan

Registr No. 15594 Expires (Date) State Arizong

IDoooo

Type of License/Expertise: Civit Engineering




FEDERAL EMERGENCY MANAGEMENT AGENCY O.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
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 tfo: Information Collections Management, Federdl
Emergency Management Agency. 500 C Sfreet, S.W., Washington DC 20472; and fo the Office of Management
and Bugget Paperwork Reduction Project (3067-0148), Woshin%m, DC 20503,

You are not required fo 1espond to this collection of information unless a valid OMB Conirol Number is displayed in the upper fight corner of
this form.

Notle: Fill ouf one form for each ﬂooding source sfudied

Community Name: Unincorporated Marcopa County

Flooding Source: Citrus Valley Wash

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

1. REASON FOR NEW HYDROLOGIE ANALYSIS

————
] No existing anciysis M Improved data ] changed physical condition of watershed
] Alternative methodology 1 Proposed Conditions (CLOMR) ] other

For the reason stated above, please attach a detdiled explanation. If a computer program/medel was used In revising the
hydrologic analysis, please provide a diskette with the input files for the same flood recurrence intervais contained in the HS
for that stream: and at least for the 1% annual chance {base) flood where no detailed study exists.

Explanation provided: E Yes g No Diskettes provided: @ Yes [;I No
. 2. METHODOLOGY FOR NEW ANALYSIS
indicate Method Required Datg Data Included
[ statistical Analysis of Gage Records Fomn 3 - Attachment A ] ves ] No
[] Regional Regression Equations Form 3 - Attachment C ] ves ] No
K] Precipitation/Runoff Modsel Form 3 - Attachment D B ves [ No
__f:l_ Other Back-up computations and suppaorting dota ]_:.]_ Yes _g No

3. APPROVAL OF ANALYSIS

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

if Yes, attach evidence of approval. g Approval aftached. If No, attach explanaiion. [1 Explanation atiached.

4. COMPARISON OF BASE FLOOD DISCHARGES

Location: Drainage Area (SgMi)  FIS(cfs) Revised (cfs)
C53 In, ai Gila Bend Cangal 200 3200
C53 out, at Gila Bend Canal 1900 2200
C56 1800 2100

Note: When revised discharges are not significantly different than the FIS discharges, FEMA may require a confidence limits
analysis (see affachment B) af a later dafe to complefe the review.

if only a portion of a detailed study area was revised please attach an explanation describing the fransition 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 information, [ Data Attached Data Not Available




ATTACHMENT D: PRECIPITATION/RUNOFF MODEL

10,

13.

14,

Method or model used:
Version:
Date:
Source of rainfall depth:
Source of rainfall distribution:
Rainfall duration:
Areal adjustrent o precipitation (%):
Maximum overland flow length
Hydrograph development method:
Loss rate method:
Source of scils information:
Source of land use information:
Channel routing method:
Reservoir roufing:

Baseflow considerations:

24 hour

S-graph

Green & AMPT

Normal Depth

X Yes
] Yes

If Yeos, explain below how baseflow was determined:

Snowmeit considerations:

Model calibratfion:

1 Yes
] Yes

If Yes, explain below how cadlibration was performed

Future land use condition:
If Yos, explain why below

Attach precipitation/runoff model, hydrologic mode! schematic, curve number calculations, time of concenhration

] VYes

1 No

4 No

B No

M No

Bd No

Revised:
Pro HEC-1

4.01PD

August 1995

24 hour

S-graph

Green & AMPT

Normal Depth
B4 ves
] vYes

[ Yes
O Yes

] Yes

calculations, and supporting maps, delineating the watershed boundary and drainage area divides.

Information and Maps provided?

X Yes 1 No

NOTE: FEMA policy is to base ﬂooding on exisTing_;_ conditions.

1 No
> No

X No
B No

I No

FEMA Form 81-89B

Hydrologic Analysis Form

MT-2 Form 3

Page 5of 5




O.M.B No. 3067-0148
Expires April 30, 2001

FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE HYDRAULIC ANALYSIS

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

Woshangron DC 20503,

You are not required 1o respond to this collection of information uniess a valid OMB Control Number is displayed in the upper right comer of
this form.

Nofe: Fill out one form for each flooding source studied

Community Name: Unincorporated Maricopa County

Flooding Source: Cifrus Vailley Wash

Project Name/Identifier; Gilg Bend ADMP, FCD No. 99-18

1. REACH TO BE REVISED

submit a copy of the FIRM with the revision area clearly highlighted.
Yes

Describe the limits of the revision OR
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)?

Downstream Limit: limit of study just downstream of -8

Upstream Limit: limit of study is the northern boundary of the Barry M, Goldwater qunnery range

2. MODELS SUBMITTED

for areas which do not have_detdiled
flooding:

Requirements: for areas which have detailed flooding:
Full input and output listings along with files on diskette for each of the

models listed below (items 1-4) and a summary of the source of input
parameters used in the models must be provided. The summary must include
a description of any changes made from model to model (e.g., Duplicate

five (item 1) and the Revised or Post-Project Condifions (item 4) modeis

Only the 100-yvear (Base) flood profile is
reqguired. A hydraulic model is not required
for areas which do not have detalied
flooding: however, BFEs may not be added
o the revised FIRM. If a hydraulic madel is

#’rive model to Corrected Effective model). At a minimum, the Duplicate

st be submitted. See instructions for directions on when other models may | develcped for the areaq, items 3 and 4
be required. 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. Duplicate Effective Model ] Natural File Name 1 Floodway File Name

Copies of the hydraulic analysis used in the effective FIS, referred to as the effective models (10-, 50-, 100-, and £00-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
1o the requester's eguipment and to assure that the revised data will be infegrated into the effective data 1o provide a
continuous FIS model upstrecaim and downstream of the revised reach.

2. Corrected Effective Model 1 Natural File Name L] Floodway File Name

The Corrected Effective model is the model that corrects any errors that oceur in the Duplicate Effective modei, adds any
additional cross sections to the Duplicate Effective modsl, or incorporates more detailed topograghic 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 & fechnical error in the maodeling procedures, or any construction
in the floodplain that occurred prior to the date of the effective model but was not incorporated info the effective mode!.

3. Existing or Pre-Project Conditions Model { | Natural  File Name (] Flioodway File Name

The Duplicate Effective model or Corrective Effective model is modified 1o produce the Existing or Pre-Project Conditions
maodel to reflect any modifications that have occurred within the floodplain since the date of the Effective model out prior
to the construction of the project for which the revision is being requested. If no modification has occurnred since the date
of the effective mcdel, then this mode! would be identicat o the Corrected Effective model or Duplicate Effective model,

4. Revised or Post-Project Conditions Model [_] Natural File Name [[] Floodway File Name
The Existing or Pre-Project Conditions modei (or Duplicate Effective model or Corrected Effective modet, as appropriaie) is
ed to reflect revised or post-project conditions. This model 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, Other - Please attach a sheet describing all other models submitted along with the file names. [X] Natural [
Floodway




3. STARTING WATER-SURFACE ELEVATIONS
Explain how they were determined. Explanation Attached? ] ves I No

NOTE:  If the effective study s an approximate study, the slope/area method is recommended.,
.* For detailed analysis studies, using a known water-surface elevation is recommended.

4. RESULYS (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 farm, or to the hydraulic model printout- as to the
reasonableness of the situation.

[0 superciiticat depth [ Critical Depth [ brawdowns {1 Negative Floodway Surcharges
[ Flocdway Surcharges Greater Than Maximum Afiowed by Community/State

{71 water surface elevations higher than the end points of cross sections.

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

L] Project causes 100-year floodplain or floodway elevations to increase (stafe if increases are located off the
requester’s property)

Explanation attached with Form [] Explanation provided on attached printout []

if Hydraulic model used is HEC-2, has it been checked with FEMA’S CHECK-2 computer program? [] Yes [] No
(see instructions for infformartion on how to obtain CHECK-2)

5. REVISED FIRM/FBFM AND FLOOD PROFILES

1. Profile Transition

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

Downstream End n/g within {feel) Upstream End n/q within (feet)
Cross-Section # Cross-Secfion #

.b. Floocway Elevations - indicate the difference in waler suiface elevations where the project floodway elevations tie

into the existing floodway water surface elevations at each end of the project.
Downstrecam End n/a within (feet) Upstream End nfa within (feet)
Cross-Secfion # Cross-Section #

c. Floodway widths - indicate the difference In floodway widths where the project floodway widths fie info the existing
flocodway width at each end of the project.

Downstream End n/a within (feet) Upstream End n/fa 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:

B4 stream Name 1 Community Name [ Corporate Limits labeled B study limits labeled

X Confluences labeled [ Channel Stationing [K Streambed profiled B Cross Sections labeled
X Horizontal/Vertical Scales indicated B 100-year elevs profied*

Road Crossings ] Labeled [ Low Chord Elevations Top of Read Elevations

*All recurrence intervals in the effective study must also be profiled.
. Floodway Data Table
Atiach a Floodway Data Toble for each cross section listed in the published Floodway Data table in the FIS report.

Floodway Data Table Attached [ ] Yes Xl Net Required




FEDERAL EMERGENCY MANAGEMENT AGENCY 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 o average 2 hours per response. The burden estimate
Audes the time for reviewing instructions, searching existing data sources, gathering and maintaining the
(WWPoded datg, 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.

Community Name: Unincorporated Maricopa County

Flooding Source: Citrus Valley Wash

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

1. IDENTIFIER

1. Name of structure (roadway, railroad, etc.): L8 Highway

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

River Mile 4.800

3. This revision refiects (check one of the following):
O B New bridge/culvert not modeled in the FIS
[ Modified bridge/culvert previcusly 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-Z with special bridge routine, WSPRO, HYS}
HEC-RAS

If different than nydraulic analysis for the flooding source, jusiify why the hydraulic analysis used for the flooding
source could not analyze the siructure(s). (Affach justification)

Justification atached [JYes [ No DI N/A

| PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS B |

FEMA Form 81-89F Bridge/Culvert Form MT-2 Form 7 Page 1 of 2
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FEDERAL EMERGENCY MANAGEMENT AGENCY 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
judes the fime 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 tequired to respond to this collection of information unless a valid OMB Controf Number is displayed in the upper right
comer of this form.

Community Name: Unincorporated Maricopa County

Flooding Source: Citrus Valley Wash

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

1. IDENTIFIER

1. Name of structure {roadway, raifroad, efc.): Southem Pacific Raifroad

2. Llocation of bridge/culvert 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):
. X New bridge/culvert not modsied in the FIS
[ 1 Modified bridge/culvert previously modeled in the FIS

1 New analysis of bridge/culvert previously modeled in the FIS

4. Hydraulic model used to analyze the structure (e.g.. HEC-2 with special bildge routing, WSPRO, HYS)
HEC-RAS

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

Justification attached [ ] Yes {_INo N/A

| PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

FEMA Form 81-86F Bridge/Culvert Form MT-2 Form 7 Page 1 of 2




2. DRAWING CHECKLIST

Aftach plans of the struciure(s) cerlified by a registered professional engineer. The plan detail and information should
inciude the following (check the boxes if the information has been provided):
. B4 Dimensions (height, width, span, radius, length)

[ shape (culverts only)

X Material

[[] Beveling or Rounding

[0 wing Wall Angle

Low Chord Elevations - Upstream and Downsiream

Top of Road Elevations - Upstream and Downstream

Siructure Invert Elevations - Upstream and Downstream

B stream Invert Elevations - Upstream and Downsiream

[1 skew Angle

[J Cross-Section Locations

[ Distances Between Cross Sections

[ Erosion Protection

. 3. SEDIMENT TRANSPORT CONSIDERATIONS

if there is any indication from historical records that sediment fransport (including scour and deposition} can affect the
100-year (base fiood) water-surface elevations; and/or based on the stream geomaorphaology. vegetative cover,
development of the watershed and bank conditions, there is a potential for deloris and sediment fransport (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 o estimate scour and/or deposition
| Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport

FEMA Form 81-89F Bridge/Culvert Form MT-2 Form 7 Poge 2 of 2




k‘. . .

SOUTHERN PACIFIC RAILROAD RECORD DRAWING
STRUCTURE AT MP 85113+ The Record Drawing information shown hereon is
UNNAMED WASH NO. 1 correct to the best of my 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.

(March 2000)
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FEDERAL EMERGENCY MANAGEMENT AGENCY 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
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: Inforrnation 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 vaiid OMB Control Number is displayed in the upper right

corner of this form.

Community Name: Unincorporated Maricopa County

Flooding Source: Citrus Valley Wash

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

1. IDENTIFIER

i. Name of structure (roadway, railroad, etc.): Gila Bend Canal

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

River Mile 5.332

3. This revision reflects (check one of the foliowing):
’ B New bridge/culvert not modeled in the FIS
[0 Modified bridge/culvert 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). (Atfach justificafion)

Justification attached [ Yes [ INo N/A

i PLEASE REFER TQ 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

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

B Dimensions (height, width, span, radius, length)
Shape (culverts only)

Material

1 Beveling or Rounding

L[] wing Wall Angle

] Low Chord Elevations - Upstream and Downstream
X Top of Road Elevations - Up_s‘rrec:m and Downstream
Bd structure Invert Elevations - Upstream and Downstream
Dd stream invert Elevations - Upstream and Downstream
[ skew Angle

1 Cross-Section Locations

[] Distances Between Cross Sections

{1 Ercsion Protection

. 3. SEDIMENT TRANSPORT CONSIDERATIONS

If there is any indication from historical records that sediment tfransport (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 fransport (including
sewer and deposition) to affect the base flood elevations, then provide the following information (Check the box if

provided}:
] Estimated sediment load
O Method used to estimate sediment fransport
[ Methed used to estimate scour and/or deposition
| Method used to revise hydraulic or hydrclogic analysis (model) to account for sediment transport

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




GILA BEND CANAL STRUCTURE
UNNAMED WASH NO. 1
(2) 48" CMP'S TRANSITION TO (1) 8Wx6'H RCBC

RECORD DRAWING

The Record Drawing information shown hereon is
correct to the best of my 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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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
IESErvoir 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  TField Survey Information

Field surveys were conducted with this study to 1) provide photo control for the aerial
mapping, 2) establish elevation reference marks, 3) perform map check profiles, and 4)
provide supplemental elevations along the canal, roadway and railroad embankments and
obtain 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 invett 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 NGVID1929, 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, RL.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.
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 Parh - 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
. 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 mappihg was prepared by:
Aerial Mapping Company, Inc.
Project No. 91124

3-3




SECTION 4: HYDROLOGY
4.1  Method Description

The hydrologic model used in this study comes from a report by Burgess & Niple (Gila
Bend Area FDS, 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-1

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 [-8. This was necessary because many flow breakouts, both at I-
8 and upstream of -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 7TAA, 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 to divert more flow westerly toward Sand Tank
Wash. The HEC-RAS model on Bender Wash identified split flows upstream
of I-8 that weren’t accounted for in the original model. They were added to
the diversion at [-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 I-8 that weren’t accounted for in the
original model. They were added to the diversion at I-8 to quantify the total
flow diverted westeily.

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 I-8. This split was identified with the
HEC-RAS floodplain delineation model.

. 4, Added diversion at C11A (operation DC11AR and DCI1AL) 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 I-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,
cast of Sauceda Wash. Most of the floodwater, that is diverted easterly at

. C37, overtops the RR and I-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 I-8 Wash West.

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.

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.

Added storage route at C11. This storage route was added to account for the
storage behind the Gila Bend Canal at Quilotosa Wash.

Added storage route at C34. This storage route was added to account for the
storage behind the Gila Bend Canal at West Quilotosa Wash.

Added storage route at C36. This storage route was added to account for the
storage behind the Gila Bend Canal at Sauceda Wash.

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
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Added 7AC-150

Added R151-12

Divided R12-14 into R12-14A and R14A-14
Added R12-11A

Added R11A-11B

Added R14A-11B

Added R11B-14

Added RI1A-11

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.

2. Revise storage route at C11. The storage volume provided by the borrow pit,
upstream of the canal, remains in the storage route. The storage created by
impoundment behind the canal embankment, however, was removed.

3. Remove 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 I-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 I-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
without 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
maps 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
I-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
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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-1 Drainage| Discharge with | Discharge w/o Study
Operation Area | Glla Bend Canal | Gila Bend Canal | Discharg
e
Identifier Location [sm] [cfs] [cfs] fcfs)
Divert- 82 |Bender Wash upstream side of -8 85.07 5,500 n/a 5,500
Divert along Highway to Sand 3,380 3,390
Tank Wash
Remainder d/s in Bender Wash 2,150 2,150
Divert-132 [Sand Tank Wash upstream side of 1-8 330.4 24,300 n/a 24,300
Divert along Highway to Scott 13,200 13,200
Avenue Wash
Remainder d/s in Sand Tank Wash 11,100 11,100
Divert-150 | Scott Avenue Wash upstream side of I-8 332.17 13,200 n/a 13,200
Divert along Highway to I-8 Wash East 9,300 9,300
Remainder d/s in Scott Ave. Wash 3,900 3,200
CP-151 |Hacker Wash upstream side of GBC 337.88 9,000 9,000 9,000
(with borrow pit)
Divert-12 |Hacker Wash u/s side of Gila Bend Canal | 339.24 8,900 9,000 9,000
Divert Left along Canal 3,400 0 3,400
Remainder d/s in Hacker Wash 5,500 9,000 9,000
Divert-t4A |Hacker Wash upstream side of I-8 339.24 5,400 8,800 8,800
Divert Left along Highway 2,500 5,600 5,600
Remainder d/s in Hacker Wash 2,900 3,200 3,200
CP-14 |Hacker Wash downstream of Pima Road 339.24 7,100 8,700 8,700
CP-11  |Quilotosa Wash u/s of Gila Bend Canal 87.36 9,200 7,800 9,200
CP-17 |Quilotosa Wash upstream of |-8 350.76 12,000 15,200 15,200
CP-34 [West Quilotosa Wash, upstream of Canal | 131.17 10,300 10,700 10,700
Canal diversion to Sauceda Wash 4,300 0 4,300




Flow over Canal to 1-8 6,000 10,600 10,600
CP-36 |Sauceda Wash u/s of Gila Bend Canal 132.23 8,700 5,700 8,700
CP-37 |Sauceda Wash upstream of |-8 263.4 8,700 5,600 8,700
diversion to West Quilotosa Wash 3,900 1,400 3,900
remainder dfs in Sauceda Wash 4,700 4,200 4,700
CP-53 |Citrus Valley Wash upstream of Canal 7.84 3,200 3,200 3,200
Citrus Valley Wash downstream of Canal 2,400 3,200 3,200
CP-56 |Citrus Valley Wash at |-8 8.32 2,200 3,100 3,100
CP-16 |Quilotosa Wash at Watermelon Road 354.4 19,600 21,200 21,200
CP-38 |Sauceda Wash at Watermelon Road 242.09 4,700 4,200 4,700
CP-59 |Citrus Valley Wash at Watermelon .F{oad 10.7 1,800 2,700 2,700
Table 4.5.2 Comparison of Peak Discharges (with 1992 Study)
HEC-1 Drainage 1992 Study | 2001 Study
Operation Area Discharge | Discharge
Identifier Location [sm] [cfs] [cts)
Divert- 82 |Bender Wash upstream side of 1-8 [856.07] 85.07 5,500 5,500
Divert along Highway to Sand Tank Wash 500 3,390
Remainder in Bender Wash 5,000 2,150
Divert-182 |Sand Tank Wash upstream side of -8 [330.4] 330.4 23,700 24,300
Divert along Highway to Scott Avenue Wash 8,100 13,200
Remainder d/s in Sand Tank Wash 14,900 11,100
Divert-150 |Scott Avenue Wash upstream side of |-8 [330.4] 332.17 8,100 13,200
Divert along Highway to I-8 Wash East 4,600 9,300
Remainder dfs in Scott Ave. Wash 3,500 3,900
CP-151 [Hacker Wash upstream of GBC [330.4] 337.88 4,600 9,000
Divert-12 [Hacker Wash u/s side of Gila Bend Canal [330.4] 339.24 4,100 9,000
Divert Left along Highway 1,200 3,400
Remainder dfs in Hacker Wash 2,800 9,000
CP-14  |Hacker Wash downstream of Pima Road 339.24 2,800 8,700
CP-11  |Quilotosa Wash u/s of Gila Bend Canal [86.5] 87.36 7,900 9,200
discharge after storage 3,800
CP-17  |Quilotosa Wash upstream of |-8 [239.68] 350.76 3,700 15,200




CP-34 |West Quilotosa Wash, u/s of Gila Bend Canal [131.17] 131.17 11,000 10,700
CP-36 |Sauceda Wash at the Gila Bend Canal [140.36] 132.23 16,700 9,600

discharge after storage 12,600 8,700
CP-37 |Sauceda Wash upstream of |-8 [239.69] 263.4 12,600 8,700
CP-53 |Citrus Valley Wash upstream of Canal {239.68] 7.84 3,200 3,200

discharge after storage 2,400 3,200
CP-56 |Citrus Valley Wash at |-8 [239.83] 8.32 2,400 3,100
CP-16 |Quilotosa Wash at Watermelon Road 354.4 5,500 21,200
CP-38 |[Bauceda Wash at Watermelon Road [243.57] 242.09 12,400 4,700
CP-59 [Citrus Valley Wash at Watermelon Road [242.54] 10.7 2,300 2,700

note drainage areas within [ ] are from 1992 Study

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

original 1992 Floodplain Delineation Study. The differences, between the models, are
. the changes in diverts and storage routes along I-8 and the Gila Bend Canal. Therefore

no further verification steps were taken as part of the hydrologic analysis in this study.




SECTION 5: HYDRAULICS

A previous study prepared by Burgess and Niple (1992) delineated the floodplain and
floodway for Scott Avenue Wash, Sand Tank Wash and Bender Wash from the Gila
River to the Interstate Highway (I-8). This continues the floodplain delineation for these
washes upstream of [-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 I-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 I-8,
approximate floodplain delineation was performed for the washes from the Gila River to
I-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.

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 digital base maps. All computer-drawn lines were reviewed for accuracy and
reasonableness. e

The floodplains and floodways were prepared using the guidelines in the January 1995
edition of FEMA Document 37, Flood Insurance Study Guidelines and Specification for
Study Contractors [FEMA, 1995] and FIA Document 12, Appeals, Revision, and
Amendments to Flood Insurance Maps [FEMA, 1990]. 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 I-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
topographic mapping if any flow at all would enter these culverts. A Zone A region is




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, after
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, but 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
I-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 I-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 I-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.

5.14 I-8 Wash FHast

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
Avenue Washes.
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The main feature of the I-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 898§ cfs and is governed by the flow
from I-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 I-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
clevation 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 -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. 0.118). The breakout
flow passes over the railroad tracks and flows along I-8 for about 2000 feet, until it
recombines with Evans Wash at the Gila Bend Canal. Some of the flow will pass under
I-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 I-8




was ignared. 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
azone 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 I-8, at cross section
1.210. This cross section is located along the I-8 frontage road, downstream of I-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 I-8 embankment. They were
developed to delineate the extents of flooding around I-8 as well as to determine the split
flow that occurs at the I-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 I-8
embankment; with the remaining 3200 cfs going through the I-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.




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 I-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 I-8. At the Southern
Pacific Railroad and I-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 I-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 overtop 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.




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 aiso 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 [-8. At the Southern
Pacific Railroad and I-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 I-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 I-8, is 15,200
cfs.

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




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 I-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 I-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 I-8 and flows toward
Quilotosa Wash, 2) from the flow that splits towards Quilotosa Wash, determine the
amount that spills over the railroad and I-8, and 3) delineate the floodplain and associated
floodway for this diversion that’s caused by the railroad and highway embankments,

The HEC-RAS/HEC-2 models, for I-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 I-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
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 I-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 I-8.

5.1.13 Citrus Valley Wash

The HEC-RAS model was started at normal depth downstream of I-8. The peak
discharges, utilized for modeling Citrus Valley 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. 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,
peak 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 compared 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 bridge/culvert 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,




52  Work Study Maps

The work study maps were prepared at 1”” = 400’ and cover all of the washes delineated
within this study. An additional map was prepared for the approximate delineations of
the washes continuing from I-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.

53 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 presence/absence
of channel obstructions. The entire study area was viewed on foot during the field
reconnaissance and each reach was photographed at representative locations,

5.3.1 Roughness Coefficients ,
The Reach Identification Map, in Appendix E.1, shows the location and limit of each
reach. The n-Value worksheets, also found in Appendix E.1, 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.




Left Overbank looking Bed Material
Upstream or downstream

Looking Upstream or Right Overbank looking
Downstream at main channel Upstream or Downstream

Figure 5.3.1 Channel Photograph Layout

Manning’s roughness coefficients are estimated using a method accepted by the Flood
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, 1991]. 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.

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
cacti.
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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.

54  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 oplion.

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 embankments of varying heights (2 feet to 12 feet).
The side slopes at the floodplain edge are relatively mild.

Channel bank stations have been approximated from field reconnaissance and aerial
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 corner 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 I-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 I-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 1-
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.
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Table 5.5.2 Summary of Structures

Structure Method of Drawings
# l.ocation Type Analysis Available
1 Evans Wash - Wooden HEC-RAS Record Drawing — dimensions obtained by
T.C. & G. B. Rallroad Bridge Bridge Routine (field survey
2 Hacker Wash - Wooeden HEC-RAS Bridge| Record Drawing — dimensions obtained by
T.C. & G. B. Railroad Bridge Routine field survey
3 Hacker Wash - CMP Culverts HEC-RAS Record Drawing — dimensions obtained by
Gila Bend Canal Culvert Routine {field survey
4 Hacker Wash - CBC Culveris HEC-RAS As-built drawings (ADOT)
SR-85 Highway Culvert Routine
5 Hacker Wash - CBC Culverts HEC-RAS As-built drawings (ADOT)
|-8 Highway Culvert Routine
6 Hacker Wash - Wooden |HEC-RAS Bridge| Record Drawing — dimensions aobtained by
S.P. Railroad Bridge Routine field survey
7 Hacker Wash - Concrete & [HEC-RAS Bridge| Record Drawing — dimensions obtained by
Pima Read Pier Bridge Routine field survey
8 Quilotosa Wash — Woecden |HEC-RAS Bridge| Record Drawing — dimensions obtained by
S.P. Rallroad Bridge Routine field survey
9 Quilotosa Wash - CBC Culverts HEC-RAS As-built drawings (ADOT)
I-8 Highway Culvert Routine
10 | West Quilotosa Wash - Wooden |HEC-RAS Bridge| Record Drawing — dimensions obtained by
S.P. Hailroad Bridge Routine field survey
11 West Quilotosa Wash - | CBC Culverts HEC-RAS As-buiit drawings (ADOT)
I-8 Highway Culvert Routine
12 Sauceda Wash - Wooden |HEC-RAS Bridge| Recocrd Drawing — dimensions obtained by
S.P. Railroad Bridge Routine field survey
13 Sauceda Wash - CBC Culverts HEC-RAS As-built drawings (ADOT)
|-8 Highway Culvert Routine
14 Citrus Valley Wash - Wooden |HEC-RAS Bridge| Record Drawing — dimensions obtained by
S.P. Railroad Bridge Routine field survey
15 Citrus Valley Wash - | CBC Culverts HEC-RAS As-built drawings (ADOT)
[-8 Highway Culvert Routine

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.

The previous 1992 study conducted by Burgess & Niple extended their floodplain models
to the south side of I-8 for Bender, Sand Tank and Scott Avenue Washes. After the field
reconnaissance the measured sediment depth, in the I-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.




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 Looking at
from Infet Structure Inlet

Looking Downstream Looking at
from Quilet Structure Outlet

Figure 5.5.2 Structure Photograph Layout

5.5.3 Levees and Dikes

Along I-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.




5.54 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 computed water surface elevation. There is likely to be 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 +/- 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 ponding 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
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 sutface 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 North Tributary, a preliminary floodway delineation
was carried out using method 4, then it was finalized with minor adjustments using

method 1. Near I-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 I-8 are no longer valid. The original divert operations
were based only on the capacities of the I-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
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-1 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 manuwal split flow procedure, which is desctibed 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 I-8) and C132
(Sand Tank Wash at I-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
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 I-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
I-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 I-8. The assumption made here is
that no weir flow per se exists at the westernmost Bender Wash levee; the flow
continuing west along I-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 I-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.




At Sand Tank Wash, flow also outflanks the levee at the westernmost crossing of I-8.
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 I-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 I-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 I-8. At Sand Tank Wash, the ridge line to the west is high
enough to create a single water surface elevation across all three culvert/bridge inlets on
the south side of I-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 I-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 I-8) and DC132R (Sand Tank
Wash at I-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 c¢fs 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 botrow 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 along I-
8.




Once this flow overtops the railroad, it sheet flows along the south side of I-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 I-8 to the Gila Bend
Canal where it recombines with flow in Evans Wash. Of the two culverts under I-8, one
is a 60 inch RCP and the other is a 42 inch RCP. The culverts are inadequate to convey
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 Bend 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 I-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 Error 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.




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 Yarnell 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 stage/discharge relationship is available for the study washes, so no
hydraulic calibration was performed.

59 Final Results

59.1 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
included for each bridge or culvett.

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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HEC-RAS Plan: Bander N FW1! River: RIVER-1_Reach: Reach-1.

" ZReach RiverSia. | Profle- i QTotal Mini “Fiaw Area bude § Gl

- N ets) g , : e s '
Reach-1 1.818 PR 1670.00 833.70 0.007740 3.27 594.59 §66.50

Regch-1 - [1.818  {PF2 1670.00 833.70 836.65 835.85 0.007894 3.51 521.94 448.15 0.43
Heach-1 PF1 1670.00 826,77 528.31 828.3t 628.59 0.060148 4.92 3d0.10 476.26 1.02
Reach-1 PF2 . 167000 826.77 828.91 82831 528.69 0.061177 4.95 337.44 484.13 1.02
Reach-1 TrF1 167000 §22.17 825.97 825,99 0.000373 1.06 1593.36 515.23 0.10
Reagh-1 PF2- 1670.00 822,17 82609 826.11 0.000346 1.04 1600.33 464.82 0.10
Foaeh-1 ClPE 1670.60 819.90 826.58 825.66 0.001468 241 753.46 302,39 0.21
Reagh:1 [ 1670.00 819.90 825.68 825.78 0.001698 2.60 643.40 15607 0,22
Agagh-1 PF1 1670.00 820.32 823,73 822.73 §24.80 0.039247 8.0 202.35 101.81 0.98
Rgggh-1 [pE2 1670.00 820.32 §23.70 824.70 824.80 0.041688 8.44 197.8¢ 91.05 1.01
Aoach-1 PF 1 1670.00 81344 820,37 820,40 0.000265 1.25 1375.26 32888 0.10
Aeach-+.. - PF2 1670.00 813.44 820,45 820.43 0000296 1.27 1320.14 254.77 0.10
T e : PF1:. 1670.00 815.10 820.23 820,25 0.000337 1.19 1409.04 343,62 0.10
Reagh-i .. EELE 1670.00 815.10 820.26 §20.28 0.000329 1.18 1418.74 333.4 0.10
Reach-1 . [1.317 APEA: - 1670.00 815.31 §19.97 820.08 0,002747 2.65 667.21 370.43 0,27
Reagh-1 1,317 1670.00 816.31 820.00 820.11 0.002674 271 616.85 209.96 0.28
PF1 167,00 816.66 819.15 818.25 819.21 0.003879 $.97 855.64 662.53 0.29
PF2 1670.00 816,66 819.13 818.25 §19.20 0.004151 2.00 836.11 595,32 0.30
PF 1., 1670.00 813.50 815.97 815.35 816.14 0.011673 3.33 502.52 393.22 .50
PE2. 1670.00 £13.50 816.02 81535 816.18 0.010376 3.21 519.80 361.28 0.47
Reach-1 1:090 leFi 1670.00 807,71 811.69 810.71 811.91 0.607587 3.76 453.19 241.45 0.44
Resch-1: .11.090 PE2 1670.00 807.71 812.32 812,57 0.006258 3.98 419.81 143.28 0.41
Heach-1 1.000: PF 1 1670.00 802.59 805.08 605.08 805.58 0.029796 5.28 295.77 288.61 0.79
Reach-1 . [1:000: PF 2 1670.00 802.59 806.07 806.07 806.91 0.029952 7.59 233.58 142,78 0.87
BoRah) 1670.00 801.97 804,55 804.56 0.000199 0.63 1773.34 630.64 0.07
] 167000 801.97 804.88 804.91 0.000293 0.84 1337.06 401.81 0.09
1670408 800.02 804.49 804.51 0.000297 Q.71 1545.07 655.18 0.09
1670.00 806.02 804.75 804.80 0.000868 .32 1019.7¢ 477.05 0.15
Réagh-1 -, 1670.00 799.66 804.45 804.48 0.000564 1.45 1293.25 631.62 0.13
Reach-1 - 1670.00 799.66 804,72 804.75 0.000435 1.33 1287.66 381.61 0,11
1670.00 799.37 803.90 804.01 0.002968 2.68 650.21 318,64 0.28
1670.00 799.37 §04.32 804.40 0.001937 233 715.23 225.71 0.23
1670.00 797.60 800.52 800.52 800.84 0.020177 5.25 403.59 553.98 0.68
1670.00 797.60 800.64 800,64 801.62 0.042943 7.93 210.49 107.82 1.00
Reach-1 1670.00 78373 797.07 795.77 797.15 0.002964 2.38 742.74 43152 0,27
Roach-1 1670.00 783.73 797.18 795.79 797.29 0.003148 2.51 664.28 270.28 0.28
Raaoh-1- 1670.00 791.92 794.00 794.00 794.64 0,046926 6.42 261.86 218.51 0.99
Reach-1 . 1675.00 791.92 793.98 793.98 791,64 0.049581 6.53 255.78 198.00 1.01
Roach-1 1670.00 769.10 792,93 792.95 0.000148 0.85 182429 604.45 006
Reach-1. 1670.00 769.10 793.10 793.16 0.001543 2.15 835,33 348.58 021
B 1670.00 785.15 792.90 766.83 792.90 0.000077 0.69 2444.14 1673.84 0.05

Reach-1 " 10481 PE2. 1670.00 785.15 793.06 766.83 793.07 0.000071 0.67 2476.66 42229 0.05
Raath1 (0416 PE1, .. ] 1670.00 789.5¢ 792.77 792.84 0.002524 228 823.44 637.70 0.25
Reach-1 0.416 lpr2 1670.00 789.54 792.86 761.99 792.99 0.004020 292 565.80 323,10 0.32
Reach-1 0323 PE 1 5530.00 786.39 789.88 789.31 790.12 0.006416 490 1429.84 1105.84 0.59
Reach-1 ;- - 10.323 PE2.. 5530.00 786.39 750.09 789,31 790.34 0.005323 4.75 1408.18 878,42 0.55




HEC-RAS Plan: Band M FW1 River; Bendar Wash _Heach:

. 'Reach . RiverSta | Profile.... ; Vel Chal
. S _ : : s - i (it L4 (gt o : B
Main Channel " :13.:671 TPES . S 3970.00 832.30 836.60 836.75 0.008053 321 +330.51 934.00 0.38
Maln'Criaringl | 3.671 : e 3970.00 §32.30 837.08 837.22 0.003866 292 1358,65 516.91 032
Main.Chanhel- - |2.588 o 3870.00 830.80 83315 832.75 833.37 0.008302 ERE 1089.12 894.17 .42
Main Ghannel . .|9.588 3970.00 #30.80 833.82 833.43 834.27 0.013245 4,96 736.89 405.00 0.58
Main Ghannel 3495 3970.00 827.14 820.84 829.98 0.006087 3.25 130236 998.42 0.38
Main Chanr):él 3.495 3970.00 827.14 830.38 830.59 C.004365 .37 i0s087 482.86 0.35
Main Charnel _ 13.408. - - 3970.00 824.22 825.83 -825.48 826.02 0.012628 2.64 116017 1170.85 0.52
Mairt Channel  ]3.409 - - 3970.00 824.22 826.29 825.84 826.66 0.016995 .03 846,93 604.81 063
Maih.Channel 3289 . 3969,00 a18.14 821,14 820.5¢ 821.27 0.008498 263 1368.17 277196 0.38
Main Channel - [3.289 3969.00 a18.14 821.17 820.5¢ 821.30 0.006184 2.78 1378.34 1106.87 0.37
Waln Chenpet 132240 lPF1 3969.00 815.31 81727 816.93 a17.48 0.011487 2.79 110233 2994.86 0.47
Main Chaningt. [3.224 : 3969.00 815.31 817.33 817.00 817.55 0.011926 2.94 1064.64 975.54 0.49
Wain Charnel._ 3422 3969.08 811.50 814.20 813.55 614.36 0.007348 2,80 1245.01 1548.01 0.40
Méirj Channat ~ [3,22': 3969.00 811.50 814.15 813.55 614.34 0.007493 277 1167.78 81361 0.40
_Masﬁ Chanial, -|3.624 . 3969.00 807.90 81157 810.41 811.70 0.004306 2.58 1381.43 1279.55 0.32
Main Chaningl - ]3.024 3969.00 807.90 811.64 810.37 611.79 0.003948 2.52 128658 613.61 0.31
380,00 80537 BOS42 80797 £08.59 0008440 2.6 1254 28 1846.05 043
3969.00 805.97 808.62 808,13 808.83 0.008386 2.80 1109.66 80253 0.42
3969.00 802.53 805.18 804.44 804.32 0.004562 .66 1387.26 199222 0.29
3 3962.00 802.53 B0S.01 805.05 806.11 0.003402 2.07 1583.59 975.68 0.28
WMaln Channal . PF1 - i 9962.00 798,60 B00.81 800.53 860.98 0.011847 3.24 1162.94 1261.27 0.50
Main:Ghannel pFz_ 3968.00 798.60 80140 80177 0.021303 5.51 812,98 75322 0.70
Main Channel 3969.00 795.54 797.77 757.93 0,004323 242 1206.00 102,52 0.34
Main Chenngl” 3969.00 795.54 798.47 798.60 0.003189 2.82 1085.23 478,84 0.31
Wi chanal 258 . |PF1_ |  ovesco| 79258 796,64 785.78]  0.004186 2.81] 128460 340.64 0%
nel  |2563 - [PF2 - - 3969.00 792,58 796.55 796.78 0.004762 3.83 1030.97 425.00 0.39
Mrin Channal 12,445 - |PEA 3969.00 789.78 7$3.20 792.74 793.33 0.006239 3.15 1396.74 1755.56 0.39
MalvChannel _ [2.445 - PE2 3969.00 789.78 793.64 79293 793.85 0.005905 3.81 1086.57 562.20 0.43
MaifiChannel  |2.88¢ - |PF1 . 5630.00 783.40 789.88 788.41 790,13 0.005268 5.08 1426.41 1104.49 0.43
Main Channa!  |2.328- PR 5530,00 783,40 789.95 789.41 780.26 0.005661 5.32 1283.54 849.92 0,45
MainChannel [2.374- PF1 .. 5350.00 78240] © 787.30 787.04 787.55 0.009121 4.15 1348.17 1465.86 0.51
Main:Ghannel  [2.274 pE2 5350.00 782,40 787.29 787.04 787.55 0.009373 4.19 1333.38 1439.84 .52
Mair Channel (2184 PEJ 5182.00 780.25 78472 784.31 784.85 0.004239 3.92 1874.08 1974.91 0.37
Maln-Channel . |2.184 . PE2 51§2.00 780.25 784.73 784.31 784.86 0.004121 3.87 189217 1978.91 0.37
Mair Chadriel  |2.089. PR 5101.00 778.12 780.06 780.02 780.50 0.015893 3.33 970.09 1022.37 0.60
Maln Channa! (2089 -0 = [PF2” 5101.00 778.12 760.03 780.03 780.50 0.016936 3.38 944.95 991.46 0.61
Maih Channiel 2013 5101.00 775.50 77862 T7806|  778.78]  0.004299 30z]  160L18] 133504 0.3
Maip-Channe! * (2013 ¢ 510100 775.50 77871 778.06 778.84 0.003759 2.89 1716.05 1347.93 0.33
Mo Channal - |1.968 4116.00 773.55 778.42 776,65 778.87 0000637 2.03 2286.56 1371.81 0.22
Maip Channel - [1.968 4116.00 773.55 77843 776.66 778.48 0,000584 2,00 2417.91 137239} 0.21
Main Ch'gﬂﬁéi <4830 411608 77270 777.32 77132 77790 0.006392 848 832.54 787.28 Q.72
i 1930, 4116.00 772.70 777.95 777.34 778.17 0.002425 5.67 1301.14 887.53 .45
1.904 " 3612.00 772.00 777.00 775.70 777.08 0.000722 3.29 1745.26 887.87 0.26
Maln Channal. [1:904 ~ 3612.00 772.00 778,00 775.70 778.04 0,000229 210 263701 911.60 0.15




HEC-RAS Plan: Un 4 FWM 1 River: Cemetery Wash Reach: Reach-1

. Reach. | RwerSid | Profle |- QiTotal ., MinGhEI EGIEv. | €0 Slope ‘Flow Atoa | - Top Witth | Froude # Ghi. .
e L . T gty | [T T
‘Reach:1 -+ [1.590 CIPE 790.00 791.68 792.65 0.009269 373.21 61d.11 0.49
Raach-1 1,530 . o |[PF2i 790.00 791.68 793.36 0.035732 135.65 130,00 1.01
Reach-1 - [1.429 .- :{PFi1 790.00 788.00 789.98 780.06 0.003001 2.41 385.04 358.49 0.32
Rsach-1 1,428 [pF2 790.00 788.00 79058 - 790,65 0.001686 2,18 365.37 160.00 0.25
Tam 780.00 786.80 788.11 787.54 788,18 0.004852 2,33 354.61 395.34 0.38
Heagh-1 " [1:335- 780.00 786.81 788.67 788.95 0.000777 4.30 183,62 100,00 0.56
Fl.s:anyh-1. J1.244 . G 790.00 784.00 784.73 784.50 784.81 Q011127 2.26 349.41 570.44 0.51
Raagh-1 .. [1.244 780.00 784.00 785.63 785.78 0.004714 2.75 286.96 180.00 0.38
Fiaaoh1 780.00 780.00 780.98 780.55 781.04 0.005566 2,04 389.73 484.35 0.38
Reach-1 790.00 780.00 781.64 781.24 782.00 0.014101 4.81 164.28 100.00 0.66
{Roaoh1 790.00 776.00 77784 777.97 0.006174 3.29 " 248.23 17447 0.45
glgagh-1 790.00 776.00 777.99 77813 0.004429 2.99 267.17 148.00 0.39
Reach:1 790.00 773.05 775.94 776.46 0.004203 2,88 292,23 210.63 0.35
Reach-1 790.00 773.05 776.61 775.79 0.005032 2.41 230,88 100.00 0.39
Haghd: 790.00 770.80 772,60 77211 772,73 0.006622 2.97 274.82 235.34 0.42
Heach-1 790.00 770.80 77319 773.33 0.004466 2.96 264,88 125.00 0.36
Agadh1- 790.00 76345 768.92 766.05 769.21 0.005664 4.59 188.99 96.54 . 0.43
IReach-1 780.00 763.45 769.79] - 7esso|  7roze 0.006443 5.66 140.81 35.00 0.47
¢ ] 790,00 761.91 765.17 765.17 765.60 0.019100 5.73 155.56 18473] oy
Reach-17 " 790.00 761.91 766.07 766.72 0.014850 6.50 123.08 6006 0.68
Redandd 780.00 757.85 763.63 762.73 0.001525 2.69 316.92 126.50 0.23
Reagh-1. 780.00 757.85 764.67 764.73 0.001733 '3.29 243.7Q 55400 0.26
He?ac'h'-i o497 PR 790.00 756,93 761.81 ] 762.21 0.008295 5.50 161.76 9448] | .52
Reach-1 0.497 (PEZ 7L 790.00 766.93 762.64 763,16 0067109 5.89 138.47 35.00 0.50
Reagh-1 0395 - |PFA 790.00 753,40 759.58 757.48 759.80 0.002694 4.03 210.27 63.85 032
Reach-1 0,395 JPF2 790.00 753.40 759.98 75745 760.37 0.503835 5.07 159.17 30.00 0.3¢
Reagh-1 0.292 PR - 790.00 751.15 755.16 755.16 756.07 0.038349 7.64 103.41 107.00 1.02
Reach-1 - {0.292 PFE - 790.00 7561.15 766.51 756.13 0.023160 6.32 124.94 64.77 0.80
Reach-1: "¢ PF1 & 790.00 748.70 754,93 754.85 0.800138 0.91 861.38 282.34 0.07
Reach-1 PE2 B 790.00 748.70 755.80 755.82 0.800076 0.75 906.75 200.00 0.05
Reach-1: pe B 790.00 745.55 754.91 754.92 0.000026 0.55 1689.14 §03.40 .03
Reach-1" PE2 o 790.00 745.55 756.79 755.80 0.600019 050 1612.99 320.00 0.03
PEs 8966.00 743.04 754.76 748,59 754.80 0.000234 196 5679.47 1293.31 c.11

Reach 1 - eez2 8986.00 743.04 755.68 748.59 755.71 0.800221 1.82 5173.34 760.00 0.10




HEC-RAS Plan: CYW 1 River: Citrus Valley Reach; Reach-1

‘Reach. | RiverSta. |. Piofle. " [ G Tetal Min: Gl El.:} W ‘E.GlSlope (| Vel Chnl | Flow Area. |- Top Widih.

i T I Y [ : ; Ay tftfs) CGsafy [ COn: :
Regich-1 6.208 ) 3210.00 749.92 755.00 0.007825 5.03 £87.24 373.21 0.54
Reach-1 . [6208 - 3210.00 749.92 755.75 0.004373 4.43 731.92 226.00 0.42
Foahl - |6.308° 3210.00 748.11 763.98 763.50 0.002192 346 1216.16 768.80 0.31
Reach-1""" '[6.206 - 3210.00 748.1t 754.27 754.52 0.002335 4.10 801.18 180.00 0.33
Fesd PF1 3210.00 744.98 75174 751.19 751.99 £.004972 4.40 860.00 591.92 0.4

PF2 3210.00 744.98 75263 751.17 753.02 £.004330 4.87 64417 176.688 0.43
Reach-1_:.. [6:026 3210.00 743.82 748.95 749.30 £.007075 598 754.44 582.35 0.54
Reach-1: . [6.086 3210.00 743.82 749.42 75014 0.009727 7.59 491.76 205.00 0.65
Reach-1 5944 3210.00 4.1 746.34 746,65 0.005300 4.99 767.71 435.84 0.47
Redich-1 5944 3210.00 741.11 747.31 747.65 0.003526 479 686.77 175.00 0.40
Roachl . |58a1 3210.00 737.80 743.69 742.98 744.03 0.604948 526 720.80 361.58 0.46
Reach-1 16841 3210.00 737.80 744.32 743,14 745.06 0.006999 689 466.48 113.06 0.56
Reach-1 . 6.75¢ 3210.00 736.44 742.00 742.22 0.602925 4.27 982.05 4653.58 0.36
Reach:1 -, 15750 3210.00 736.44 742.30 742.62 0.003550 4.91 732.42 200.00 0.40
Fieagh+1 5.660 3210.00 734.50 741.70 741.74 0.000433 5.93 2312.25 840.63 014
Raach-1- : {5,660 3210.00 73450 741,76 741.84 0.000832 2.70 1406.60 350.80 0.20
Reagh-1 5569 3210.00 731.98 741.63 741.65 0.000107 1.3 3194.33 674.78 0.08
Reach-1 5,569 3210.00 731,98 741.66 741.68 0.800161 .60 2112.08 289.68 0.10
Reagh-1 5.483 PF1 2190.00 730,82 741.62 741.62 0.000028 0.68 3792.83 £49.45 0.04
Reagh-1 _ 15483 PF 2 2190.00 730,82 741.62 741.64 0.000051 0.92 2439.70 285.00 0.0
Reach-1 _ |5.985 FF 1 2190.00 727.03 74161 733.06 741.61 0.000008 0.43 6922.65 3766.06 0.02
Roach-1 .. [5.385 PF 2 2190.00 727.03 741.61 733.06 741.62 0.000025 0.73 3108.06 335.00 0.04
fAeach-1 5.339 : Culvert
Reach-1 5294 PE 1. 3210.00 72313 730.62 730.88 0.002798 5.03 83119 433.01 0.40
Reach-1 5.294 PF2 3210.00 72313 730.66 730.94 0.002529 4.81 798.41 27 0.38
Reach-1 5.202- PE 1 3210.00 721.69 729.06 729.34 0.003587 4.88 786.47 41688 0.43
Apach:1 5.202 PF 2 : 3210.00 721.69 729.27 729.58 0.003019 4.64 739.21 287.49 0.40
Reach-1 5102 PET 3210.00 718,14 727.90 728.09 0.001620 3.83 946.90 417.86 0.30
Reach-1 5.102 PE2, 3210.00 718.14 728.63 726.79 0.000837 3.01 1040.54 260.00 0.22
Abach-1- 3210.00 718.88 727.54 727.62 0.000618 269 1460.05 1320.48 0.19
Aeach-1 3210.00 718.68 728.11 728.34 0.001099 3.81 854,67 170.00 0.26
Redich-1 3210.00 717.17 727.54 727.56 0.00003§ 072 477462 1966.43 0,05
Reach-1. . 3210.00 717.47 728.11 728.15 0.000125 1.5 2029.84 325.00 0.09
Foachd .- [4.656 PET 3210.00 715.25 727.54 719.28 727.55 0.000012 0.54 £B97.05 1920.64 0.03
Roach-1 .- [|4.886. PF2 9210.50 715.25 728.10 719.47 728.12 0.000230 0.91 3078.29 330.00 0.05
Foaoh Bridgs
Reach-1 3210.00 715.80 725.08 725.10 0.000067 0.94 4049.76 1023.14 0.06
Reagh-1 321000 718.80 72807 726.11 0.000147 1.51 2154.45 260.00 “0.09
néaqm 321000 714.08 725.08 718.59 725.09 0.000070 1.18 3792.82 1188.80 0.07
Reach-1 321000 714.08 72605 718.69] 72609 0.000121 1.67 1953.84 240.00 0.09
Reagh:1. Culvert
Reach+1-: la.vve . L |PF1. 3210.00 713.00 72018 719.9% 722.58 0.017225 12.49 257.04 48.65 0.96
Reath-1 4,776 HPR2! 3210.00 713.00 721.13 722.85 0.0099%1 10.53 305.77 52.10 0.75
Reach-1 . - |4.721 eE L 311000 712.70 718.95 718.32 719.25 0.004002 474 715.44 443.29 0.45
‘Réach-1 4.721 PF2 311000 712.70 719.95 718.65 720.44 0.003854 547 556.97 150.00 0.48




Plan: CVW 1 Citrus Valiey Reach-1 RS: 4.820 Culv Group Cuiverf#'[ Profile: PF 1

Q Culv Group (cfs) . 1778.15 :CUl

‘¥ Barels: 2 1. Culy

Q.Barrel (cfs) 889,08 [«

: 725.09

W s @ 725.08 713.00

EG.DS(f. .. 722.58 |4 0.89

WS.DS(fy i 720.16 | G

Dilta EG (ft) : 1.62

13* lta WS (fi 1431.85

' g 9267.97
10211.15

| 0.00

Culv WSInlet {ft) 1.03

Culv WS Oullet (i) -~ 0.67

Culv Nmi Dépthi{ft) £35.16

Culv Crt Depth {ft) 72410 |




Plan: CYW 1 Citrus Valley Reach-1 RS:5.339 Culv Group: 5.338-Canal _Profile: PF 1
"Q Culv Group (cfs) - 398.14 | GuiviFullLen{ff o 113.20
#Bairals ¢ o G 15.84
-Q Barrél (¢fs) 199.07 |- 15.84
EiG.US. (Y o 74161 1€ 727.03
W.S. Us. (it) T 74161 ¢ 723.13
E.6. DS @) 730.89 | 5.15
“W.S. DS (f) - . 730.62 | Cull 3.63
Delta EG () . .. . .- 10.73 |.Cul¥ 1.95
DeltaWs (f). .o aw 1787.61
EG. IC {ft) - 9499.96
E.G. OC () 741.61 | 10801.88
Culvert Control . Outlet | 0.00
‘Culv WS Inlst(f). 731.03 ['Weit 0.83
Culv WS Otltlet {ft) 72713 | 0.65
Clilv Ninl Depth (ft) 400 | 840.99
Ciflv Cit Depth (fty 4,00 M wility i 740.79

)




4.847

Plarn: CVW 1 Citrus Valiey Reach-1 RS: Profile: PF 1

797 .55 Jilnside BR'DS

_ 727.54 727.55 727 51
O Total {cfs). 3210.00 72754 727.42
QBridge (cfs) .- ¢ 2884.69 72166 721.75
QWeir{cfs) - - 32531 | 12.29 11.62
Wair Sta Lft (ft) 9330.79 6.20 7.62
Wair Sta Rgt{ft) i 10122.80 |F 517.74 421.16
Weir.Submerg . .-+ 0.00 | 0.04 0.05
Woeir Mak Depth (f) - 0.46 | ¢ 3131.49 3100.81
‘Min EFWeir Flow (ft) - . 727.10 | Hye 0.66 0.58
MinEIPrs(y - 723.00 [ W.P. 91482 845.18
Delta EG (f) - - 2.45
DeltaWs (fy .- 245 789.26 720.44
BR:Open Area (sqff) . 286.23
BR Open Vel (ft's). 10.08 | ¢
CoefDEQ . .~ o “Sheal
\Br Sel‘Mathod . Press/Weir |.Powi




HEC-RAS Plan: Un3FW Mt River: Evans Wash Reach: Reach-1

“Feach | RiverSta’ | Profile | QTolal. [ Min'CHEL - W.SeBlev G :E,@ Slope, . | Mal Ghnl, . | Elow Area,” |7 Feduad ¥ Chl
I - ; o) [ g T e ST [T (i) {sqf - o
Résch=1.-. .. {2.191..- 1110.00 782.30 788.38 788.58 0.003207 3.59 312.95 0,22
Reach-1 12111 1110.00 782.80 788.38 780.66 0.003389 4.18 260.38 0.34
Reach-1  [1.998 1110.00 779.58 785.93 786.24 0.004817 4.82 261.78 137.79 0.41
Rigch-1 -+~ 11.998 1110.00 779.56 788.67 70735 0008274 562 264.06 45.00 0.44
Rengh-1 1803 1110.00 77611 783.34 761.88 782.73 0.005123 5.48 241.87 193.35 0.43
Aeach-1--- 1,903 1115.00 776.11 783.41 781.70 784.06 0.007149 6.54 174.62 37.00 0.51
Raach+1- i - |1.812 1110.00 77430 778.27 77918 0023084 7.56 147.48 123.83 0.84
Reach-1-  [1.812. 1110.00 773.30 778.89 779.63 0.012416 690 151.97 4500 0.63
Foagh-1 - |1.728" 1110.00 760.94 775.67 775.92 0.003263 4.32 291.85 108.90 0.35
Raagh:<1 =~ |1.728" 1110.00 769.94 775.71 776.17 0.005151 5.46 207.86 45.00 0.44
Reagh-1 1.654" 1110.00 V6768 71254 773.40 00161854 7.68 152.14 5043 0.73
Rench-1.- |1.654 1110.00 767.68 773.4% 773.96 0005118 5.56 204.79 56.00 047
1119.00 764.70 769.75 769.95 £.003440 3.52 326.71 184.70 0.34
1110.00 784.70 770.55 770.96 0.005713 5.23 217.80 65.00 045
1110.00 761.80 766.58 756.22 767.09 0010519 5.29 205.24 11893 0.58
111000 781.80 767.54 767.96 0.005853 469 217.82 77.00 0.43
111000 758.32 763.55 763.92 0.004815 411 263.94 $7.94 040
1110.00 758.32 764.40 764.93 0.007918 5.83 190.33 45.00 0.50
Reach-1 .~ PF 1 1110.00 755.30 761.46 T61.76 0.003828 4.61 256.19 78.83 033
Reach-1 PF 2 111000 755.30 762.42 762.70 0.002572 4.36 26170 50.00 0.33
Reach-§ 1.185 PF 1 1110.00 754.06 769.41 7E9.69 0.004481 4.53 269.35 105.06 0.40
] 1110.00 754.08 759.84 76045 0.008931 6.23 178.14 40.00 0.52
Reaoh-1 1110.00 750.84 757.05 757.41 £.004782 4.92 235.12 §9.57 0.42
Régich-1.5. 1110.00 750.084 16797 757.57 £.003677 4.53 26252 63.00 0.37
FRgach-1 1110.00 750.10 766.12 765.52 0.003767 3.50 30892 158.46 0.35
Raach-1 1110.00 750.10 755.94 756.18 0.002584 3.28 291.91 90.00 0.29
Reach-1 0.961 FF i 1110.00 748,12 754.87 754.91 0.000279 1.42 740.33 159,20 0.11
Reach-1 0.901 PF2 1110.00 748,12 755.81 755.84 0.000218 1.39 756.61 140.00 030
Reach-1 0795 LR 1110.00 745.20 754.66 764.86 0.000031 0.60 1984.85 492.52 0.04
Resch-1: .5 0795 ‘|pE2: 1110.00 745.20 756.79 755.80 0.000030 0.63 1806.65 370.00 0.04
Reagh-1 0:694 PF 1 8988.00 743.04 754.76 748.59 754.78 0.000188 163 7536.96 2260.54 0.09
Regch-1 0.694 PE2 2988.00 743.04 785.66 748,59 755.71 0.000221 1.82 5174.68 760.00 0.10
Radch-1 - Bridga
Reach-1 - 7248.00 742,59 750.99 751.30 0.004156 4.63 1628.63 536.34 0.7
Reach-1 .. 8988.00 74258 751.89 752.30 0003958 50 1766.00 370.00 0.37
Reach:1 @ : 7248.00 740.53 749.63 749.99 0003541 5.40 1555.16 441.88 0.36
Redch-1" $988.00 74053 750,42 750.97 0.003699 592 1500.79 250.00 0.97
Reach-1 7248.00 732.00 747.39 747.83 0.005227 6.58 1246.99 392.99 0.44
Aeach-1 §998.00 739.00 748.09 748.89 0.005055 6.89 1256.52 20000 0.44
Reach-1 0418 PF 1 7248.00 738.57 745.94 746.24 0.002372 4.15 1684.44 1264.40 0.29
Reach-1 0.418 PF2: 8988.00 73857 746.94 747.28 0.002052 4.25 1945.61 230.00 0.28
Reach-1 0.324 7248.00 736.75 745.94 745.97 0.003150 1.22 5913.86 119568 0.08
Reach-1 0.324 8948.00 738.75 748.80 746.88 0.000312 1.68 4078.41 576.00 0.1
Fisash1 0.228 PF 1 7248.00 794.52 745.90 745.92 0.005071 0.98 6830.82 934.20 0.05
Rgach-1 " |0.228 PF 2 8988.00 734.52 748.71 748.77 0.000152 1.51 5075.54 575.00 0.08
Reach-1 0.154 PE 1; 8872.00 731.50 745.89 736.80 745.90 0.000034 0.74 12038.78 1339.69 0.04
Repch-1 . |0.154 PF2 8872.00 731.50 746.71 736.99 746.72 0.000044 [ 9849.47 $10.00 0.04




P_rqf_ile' PF 1

Plan:Un3FW M1 Evans Wash Reach-1 RS: 0.686

E.G. US.{ft).

754,78 | Element:

nside BR-DS.

W.5. US. (1)

754,76 [*E.GLEl

754.78

754.78

Q Total {cfs)

8988.00 |

754,76

754,76

QBridge’(cts)

5369.32 |*

754.62

751.62

Q:Weir{cfs) - ="

3618.68 [Ma

11.72

12.17

Weir Sta Lit (ft)

9921.40

4.63

9.48

Weir Sta Rgt {ft)_

11872.23 |Flow:

0.00

1942.24

948.52

0.03

0.08

weir Submerg
Weir Max Depth.(f).

1.78

5607.18

6848.24

M El Weir Flow (ft) . -

753.84

1.12

1.62

“Min El Prs (ft)

752.03

1956.59

845.61

Delta EG (ft). =

3.48

Delta WS (f)

3.76

BR Open Area (sq ft)

538.86 |-

9.96

\BROpen Vel (ft/s) -

Costof Q

1741.24

625.03

B Sel'Method

Press/Weir |:Power To




HEC-AAS Plan: Gi'laBend Ca River: RIVER-1 B_e_ach: Re_ h-

- -Reach ;| - RiverSta::| - Prdfle ¥

G| cts) i i 4 1t c
Feach-1 1.143 PFA 3380.00 743.72 745.04 0.018397 6.58 787.54 1045.8 1.05
FRaach-1 1:142 JeEz’ 3380.00 743,72 745.61 0.008958 5.90 562.12 370.00 0.78
Reach-1 1.052 I 3100.00 736.93 744.94 744.95 0.000080 1.39 4086.78 122217 0.09
FReach-1 1.052 PF2 3100.00 736.93 745.68 745.72 0.000122 1.84 2193.76 330.00 0.12
Reagh-1 0,974 PF 1 3090.00 736.68 744.86 744.90 0.000217 215 2629.32 1062.43 .15
Reach-1 0.974 FFe 3090.00 736.68 745.60 745.66 0.000189 216 1888.74 355.00 014
Reach-1 .© {0.902. Pl_= 1 3090.00 736.50 744.85 744.66 0.000049 1.09 5084.21 1389.63 .07
Raach-1. . 10.902 |eE2 3090.00 736.50 745.57 745.60 0.000091 158 2484.24 365.00 G.10
Roach-1_ {0838 PF 1 3040.00 73744 744.80 744.63 0.000205 201 2716.92 983,92 0.14
Rdach-1.." 10835 PFE2 3040.00 737.44 745.48 748.86 0000266 2.46 1634.58 315.00 017
Roaoh-T.7|0.773 BT 2890.00 737.10 744.77 744.78 0.000078 1.22 4056.96 122027 .09
Reach-1 Q0,773 PF2: ] 2890.00 7710 745.43 745.46 0.000142 1.75 2014.82 320.00 Q.12
Redch-1 0.689 TiPF1 2600.00 737.62 744,73 74475 0.000119 1.54 3156.41 1084.41 0.1
ﬁeﬁbh}f -|0.689 PF 2 2600.00 737.52 745.28 74541 0.000138 1.77 2004.39 370.00 Q.12
Rogch-1. . :[0620- . [PF1.0 2200.00 736.83 744.71 74472 0.000031 0.8 4784.31 1441.93 006
Reach-1. -[0.620 [PF2 2200.00 736.83 745.35 745.37 0.000051 113 2529.21 420.00 0.07
fosas - PR 1650.00 738.60 744.68 744,69 0.000062 0.93 2701.29 1110.12 0.08
1650.00 738.60 745.33 74534 0.000061 1.01 1902.568 420.00 0.08
1570.00 739.17 744.68 744.65 0.000152 1.27 1937.19 938.16 0.12
1570.00 73917 745.29 745.31 0.000124 1,29 1547.88 410.00 0.11
1530.00 739.38 744.56 741.69 744.57 0.000109 1.07 2225.60 906.79 0.10
1530.00 739.38 745.24 741.70 74525 0.000092 1.10 1736.27 410.00 0.09
131000 739.80 744.49 741.81 744.50 0.000123 1.15 1864.11 886.77 0.10
1310.00 739.80 745.19 741.81 746.20 0.000077 1.62 1668.35 435.00 0.08
1080.00 7238.28 744.40 74442 0.000219 1.45 1239.60 760.41 0.14
4 1080.00 738.28 745.15 745.16 0.000094 1.08 1477.32 510.00 0.09
Réach-§ - - |0.088 PF 1 1040.00 738.60 744.40 742,56 744.40 0.000003 0.18 5786.04 1165.41 0.02
Reagh-1  [0.069 FF3 1040.00 738.60 745.16 74267 746.16 0.000004 0.24 4286.51 710,00 0.02




HEC-RAS Plan: Hacker River: RIVER-1. Agach: Reach.1

“Reach -] .RverSa |, FProfle | OTetal: ; 4 Vel Chnl sl ERRs e ChE
o ) N FE o T R 123
Reach-1 - |3.6857  [PF1 1350.00 77621 782.81 783.28 0.008782
Heach-t . . [8.685- 1rr2 1350.00 77621 783.75 764.88 0.013308
Hgach-1 3555 . iPE1 1350.00 77250 778.54 778.92 0.007929 5.27 279.50 128.38 0.48
Hoagh-t . "[9555 ~ - PF2 1350.00 772.50 77910 779.58 0,007384 5.58 246.16 60.00) 0.47
feaths  ladea . |PF1 1350400 769.57 776.19 77645| __0.003460) 2.08) 336,54 9.3 0.33
Reagh-1 3464 . U |PF2 1350.00 769.97| 777.09 FTTAT 0.002986 4.26/ 322,64 60.00, 0.32
Regchd .. |3451. - 1350.00 767.00 773.00 773,52 0.009224 6.01 267.41 144.79 0.52
Reagh-1 "~ - [3.381- 1350.00 767.00 77347 774.33 0.013134 7.60 162,47 50.00 0.63
Reaagh-1. ..° |3.268 - ' 1350.00 763.52 771.84 768,23 77195 0.001269 2.80) 531.74 172.28 0.21
Reach:1 " [3.268 1350.00 763.52 772.23 768.24 772,37 0.001418 3.08 444.70 75.00 0.22
Reagh-1 3.248° Bridge
Reach:d - ©.[3.163 PR 1350.00 761.89 767.23 76744 0.003894 378 36368 13347 0.34
Reach:1 3.163: PF ¢ 1350.00 761.89 768.02 76842 0.005523 5.10 270.14 60.00 0.42
Reach-1 3068 1350.00 758.53 764.31 764.68 0.007768 518 29163 188.20 0.47
Reagh-1 3.086. 1350.00 758.53 765.20 76558 0.005535 5.05 27348 65.00 0.42
Reach-1 . - [2972 1350.00 756.06 762.22 76234 0.002582 278 491.38 151.95 0.25
Raagh-1 2972 1350.00 758.06 763.00 76323 0.003549 3.90 346.04 £0.00 0.29
Reach-1" - -|2.882 1350.00 751.91 758.30 768.97 0.031123 6.61 20522 111.83 0.75
Raagh:1: . |[2.862 1350.00 751.91 759.24 759.79) 0.016862 5.89 225.85 68.00 0.58
Redich:1 2791 1350.00] 749.62 756.98 7567.04 0.001226 1.90 679.30 220,41 0.17
Jargt 1350.00, 749.62 757.45 757.55 0.001571 2,50 540.17 130.00 0.21
2:686, 1350.00, 747.53] 755.70 755.87 0.003938 RE 421.19 239.79 0.29
2.686 1350.00) 747.63 755.83) 758.09 0.003662) 3.24 41628 99.45 0.28
Resch-1 2,599 1350.00, 746.38] 753.67 753.89 0.004720 3.89 364.62 120,48 0.33
RAgach-1 " -|2:589 - 1350.00 746.3¢ 753.68 754.97 0.005887, 4.34 311.39 £8.00 0.36
Resohd .| 2608 1350.00] 745.20/ 750,88 751.07 0.007394 353 386.61 164.58 0.38
Agach1. . " [2.608 1350.00] 745.20] 751,60 761.73 0.003582 2.81 480,03 14258 0.27
FAeach-1 2.418 1350.00] 741.64 748,48 748.65 0.003588 385 406.14 450,68 0.32
Reach-1 2416 1350.00) 741.64 748.98 749.39 0.006537, 5.28 263,11 64.58 0.44
Feachd . |2268 1350.00, 740.57 746.49 74392 74566 0.002861 3.38 425.96 73932 0.29
Heagh-1 1356.00, 740.57 746.88 743.92 747.04 0.002338 322 423.95 100.00 027
Reach-1 1350.0 739.32 745.93 745.98 0.000742] 1.81 742.96 96297 0.15
Reach-1 1350.00, 739.32 746.35 74642 0.000709) 2.00 683.54 130.00 0.15
Reach-1": 1" 1850.00, 737.71 745.93 745.93 0.000010 0.31 4662.10 1593.52 .02
Agach-1" 1350.00 737.71 746.36 745.36 0.060013 0.37 3711.36 61000 0.02
Reachel. 1350.00) 734.20 745.92 74592 0600007 0.30 4875.94 1000.05 0.02
Reach:1 1350.00] 734.20 746.35 746.36 0.000006 0.29 4808.22 628.00 0.02
Feacht 8670.00) 731.00 745.90 737.00 745.91 0.000035 0.74 1211014 1381.71 0.04
Resch-1._ - 8870.00 731.00 746.32 737.16 746.33 0.000053 0.94 9291.75 895.91 0.05
Reach-1 GCulvert
Figach-1 8960.00) 722.61 741,34 741,36 0.000031 1.01 9768.41 1131.39 0.05
Reach-1 8960.00) 722,61 741.56 74157 0.000032 1.04 £943.18 876.74 0.05
Reach-1:.: 8960.00 722.88 741.32 741.34 0.000037 1.36 8779.02 964.47 0.06
Regch1 " 8960.00 722,88 741.50 741.54 .000058 1.70 5959.77 44777 0.07
Reagh-1 8960.00) 722.25 741.26 745.48 741.31 .000168 2.49 5638.85 1027.35 011
Reach-1 8960.00) 722,25 741.33 73540 741.48] 0.000375 373 3176.94 42217 017
Reach-1 Culvert
Reach-1_ 856000 720.99 733,96 733.96 735.01 0.004849 9.80 1427.40 705.13 0.55
Reach+1 8960.00 720.99 734.42 733.90) 735.36 0.004093 9.20 1406.18, 425.00 0.51
Fead 856000 718.41 731.84 731.84 732.90 0.005637 10.16 1658.70] 843.04 0.60
Reach=1 - 8960.00 718.41 732.10 732.10 733.37 0.005817 1061 1232.79) 432.19 0.62
{Reach-1 325000 719.73 731.61 726.71 731.93 0.001101 473 77417 793,35 0.27




RAIVERT Reach: Reach-1{

Qont_inued)

HEC-RAS Plan: Hacker River:

aach | FRiverSta |- .Proflg’ |- QiTotal MR ChEL: G Loy
A IR A R s
3250.00 719.73 732.31 725.71 73256 0.000769 415 967.13 886.47] 0.23
Raach-] - Mult Open
Reagch-1 3250.00) 717.89 728.47, 724.73 729.08 0.002669 6.44 546,51 1028.53 0.41
Reach1 3250.00) 717.89) 729.29 724.74 729.83 0.002029 6.00 56834 80.00 0.36
Reach-1 .. 3250.09] 716.14 728.65 722,22 72867 0.000073 117 2726.30 1144.71 0.07
Aeach-l . - 3250.00] 716.14 728.98 72351 729.13) 0.000547 3.29 1083.08 540.00 0.19
Rodghe1 3250.00 715.40 728.19) 72240 72861 0001728 5.62 780.95 1370.71 0.30
PF 2. 3250.00 716.40 728.54 722.41 728.02 0.001775 581 661,32 160.00 0.30
Bridge
3260.00 716.40 72517 721.65 795.25 0.000491 274 1594.91 971.868 0.7
Raach-1 1.320 vlpE2 3260.00 746.40) 725.60 721,25 725.89 0.001328 487 811.74 16000, 0.28
Foach-1 1.306 =[PEA 3250.00) 716,85 725.18 718.51 725.21 0.000147) 1.40 244866 813.67 0.09
EHioach-1 1308 L PF2 3250.00 716.85 725.23) 72328 725.70 0.002800! 8.15 648.35 160.00, 0.39
Reach-1 1.288 Bridge
Reach-1 1.283 3250.00 716.20 724,52 719.67 724.58 0.000372 217 1718.38 859.67 0.1
3250.00 726,40 720.56/ 728.47 0.000368 238 1637.56 850.00 0.18
8700.00 0.004240 1830.20
8700.00 0.003005) 1613.55




Plan: Hacker RIVER-1 Reach-1 RS: 1.835 Culv Group: Culvert#t Profile: PF 1

-Q Cilv' Group (cfs) 5304.85 hCulvFull Lan(ft) 91.50
# Barrals B 3 [ Culv (f 17.68
‘Q'Barrel (cfs) 1768.22 17.68
EGUS. (ft) 741.31 | 722.37
WS, US. (1) 741.26 | 721,68
E.G.DS (f) 735.01 0.55
W.S.DS(#) - 733.96 3.80
‘Dilta EG {1 .30 | 1.94
DeltaWs (fty = 7.30 3655.35
EG: IG{fty 741.38 9646.07
E.G. OC {f) 741.31 | 10298.41
Culvart Control Outlet |! 0.00
"Gulv WS Inlet () 73237 W 2.81
"Culy: WS Outlet (1) 731.68 | 1.57
CulviNml Depth (ft) 7.82 | We 1021.33
Ctilv:Crt Depth (ft) 9.90 | Mi 738.51




Plan: Hacker RIVER-1 Reach-1 RS: 1.855 Culv Group: Culvert #1 Profile: PF 1
. @ Culv Group.(cfs) 231.05 | Gulv Full Len (. .. 117.60

L #'Barrels . 2 | Gl Ve ( 9.19
QBarrel{cfs) 17 - 115.52 9.19
EG.US (). . 745.91 730.99
WS US. () 745.90 | € 727.50
BG.DS (Y. o 741.36 [C 2.59
VLS. DS (i) 741.34 | Ci 1.30
DetaEG(HY 455 | T 0.66
Delta WS (ft) . 455 ['Q 862217
EGIG I .o 736.97 | W. 9620.19
EG.OCH). . 745.90 | 11001.98
Culvert Control i’ Qutlet | 0.00
‘Culv WS Inlst(fty 2.24
Culv WS Outlet. (ft) 1.77
Culv-Nmi Depth:{f). 2430.,67
Culv:CrtDepth (f) . - 743.68




Plan: Hacker RIVER-1

Reach-1 RS: 1 .29_8

Profile: PF 1

EG. US. (ft)- 725.21 | - ifsidelBR US| lhside BR DS
WS, US. (ft) 725.18 725.21 724.86
Q Total (cfs) 325000 725.18 72452
GBridge (cfs) 1046.62 | 724.36 721.29
Q Weir (cfs). 2203.38 | M 8.33 8.32
‘Wair Sta Lit!(ft) . 9765.00 3.81 417
Waeir Sta Rgti(fty." 10230.00 [F 852,36 780.15
‘Weir Submerg 0.56 |F 0.02 0.03
Wair Max Dapth (ft 2.30 |:Sp 2080.14 2306.91
‘Mih El. Weik Flow (ft) 722.91 |F 1.83 1.65
Min EI Prs.(fty 721.83 | 577.48 615.87
Delta EG(ft). . 0.63 |

Delta: WS (ft) 0.66 | 813.67 752.05
BR Opan Area (sqit): 197.36 | Fre

BR Open Vel (ft/s) 530 | C&

CostofQ ~ - - s

Br:Sel Method Press/Weir




Plan: Hacker RIVER-1

Reach-1 RS: 1.333

Profile: _PF 1 4

728.61

[Element

--Inside BR'DS

E.G.US.{ft)
WS US. () -

728.19

728.02

3250.00 [W.S!

728.02

Q Total (cf8)
Q Bridge (cfs)

3224.86

722.84

‘QWer (cfs)

25.14

9800.00 |-V

11.62

6.36

Weir Sta L@t .
Weir Sta Rgt (fty:* -0

9609.14

5i1.24

Weir Submerg .-

0.00 |k

0.04

Weir Max Depth'(ﬁ) 5

0.40

3334.17

202667

Min El Weir Flow. (ft)

728.23

1.14

Min EI-Prs:(ft) ..

72438 WP

100.72

551.74

Delta EG ()

3.36

Delta WS (ft) "

3.01

270.89 |.

BR Open Area (sq ft) -
BR Open Vel (ftf o

11.90 ['C &E

448.90

Coefof

ar Total: (Ib/sq

i

Br:Sel Method

Press/Weir |

7 Total (ot s)




EIGIUS. (1)

Plan: Hacker RIVER-1

T

figide BR U

fiside, BR DS

771.86

WIS, US. (ft) 771.84 769.33
Q-Totak{cfs) 1350.00 [ W.5 771.65 769.14
Q'Bridge (cfs) 1350.00 |:Cri 768.37 765.94
Q. Wair{cfs) - ' 8.13 7.25
Weir Sta'Lft (ft) .. ) 3.63 3.54
Weir StaRgt (fy & 371.44 381.48
Wair Submerg 0.02 0.02
Wair Max Depth (f) ; 1241.31 1219.53
" Min‘El' Weir Flow (ff) 777.42 | 5.50 5.54
MinElPrs (1) 77558 | 123.88 126.64
Delta EG (i) -, 451 | 19453.1 21695.3
DeltaWS (i) = i 4.61 67.57 68.89
BR Open Area (s it} 632.84 |

BR Open Vel {ft/s). - 363 |

Coefof'Q D 0.90 0.73
_Br SelMethod - Momentum | 3.28 2.58




Plan: Hacker RIVER-1 Reach-1 RS: 1.528 Open#1: Culvert#1 Profile: PF 1
QCulvGroup {ofs). -+  3250.00 [/GulvikullLe :
# Barrels . - | 3
QBarrel{cfs) . .| 108333
EG.US. (-~ | 73193
W.S: f 731.61
729.08 |.
728.47
2.85 |6
Delta WS (f) = - 3.14 &
EGICH) . 731.85
EG.OG () - .| 73183
Culvert Control - . Outlet |'W
GUVWS Inlet (/) -] 728.90 | We
Clly WS Ol i 72847 [\
“Culv Nml D 8.34
-Culv Crt Depth'(ft): - 7.14 [l

11.82
11.40
719.73
718.97
0.58
1.41
0.87

752.87




HEC-RAS Plan; U2west River: Hacker Diversion Reach: Reach-1

Reach Fiver Sta:.| - Profle i O Tdtar . [ MinGh.El | Finw Aras | Tépwidth | Frbdde ien”
- B e S i) ffy, o ] : RAN ST G L R PN L e o
0.540. N R 5570.00 728.00 733.90 734 22 0.003074 5.28 1286.72 408.63 0.42

0.540 PF R 5570.00 728.00 734.90 73533 0.002417 5.15 1059.69 200.67 0.37

Fodohl . " lodag. . |PF1 5570.00 728.00 732.63 731.50 732,82 0.002586 401 1806.02 1130.73 0.37
Feach-1 - [0:448: . |PF2 5570.00 728.00 73359 731.50 733.98 0.003127 5.04 1105.12 237.80 0.41
. [0.984 5570.00 726.80 729.64 729.54 73023 £.017108 7.16 869.80 626.51 0.86
10964 5570.00 726.80 729.76 729.57 73083 0020611 8.32 669.15 284.10 0.95
Resch-1. . lo2es - 5570.00 723.75 728.01 728.12 0.001181 2.87 2128.50 812.31 0.25
1 |o2ss’~ 5570.00 72375 725897 720,16 0.001128 3.20 1617.02 344.80 0.25
5570.00 720.80 721.97 727.98 £.000059 0.85 6762.68 1624.10 0.06

5570.00 720.80 728.77 725.15 728,84 0.000319 2.14 266283 500.00 0.14

5540.00 724.00 727.44 72744 727.92 0.017460 7.86 1022.58 1080.61 0.86

5540.00 725.71 727.79 727.79 728.65 0.015334 3.01 744.90 440.00 0.38

Foachd. - 5540.00 720.00 724.11 722.01 724.168 0.000668 158 3103.55 2087.85 0.18
Heach-1 5540.00 72000 725.08 722 56 728.15 £.000751 209 2616.49 850.00 0.20
Rezgh-1 5540.00 720.90 724.08 722.41 724.10 0.000670 1.89 3509.23 2387.27 0.18
Reach-1 5540.00 720.90 725.04 722.40 725.09 £.000442 148 3269.05 880,00 0.15
Réagh-1 8700.00 722,50 723.45 723.25 723.82 0.004001 317 1892.55 1546.50 0.65
Réach-1 8700.00 722,60 724.45 724.09 724.87 0.003492 5.26 1675.93 990.00 071




HEC-RAS Plan: -9 Wash E_River: |-8 Wash East Reach: Main

“Reach | -RiverSta | Profila Q-Total - - MinGhl Citw.s. [TEGEWMV | EG. Slope. | VelGhal: e
R R N (ofs) LR LSS N 1] s ) sl diE
Main- 7 {.595 PF1. . 9290.00 757.80 761.42 762.19 0.032033 1323.97 899.94
Main - .695. . |PF2. : 9260.00 757.80 761.42 751.42 762.19 0.032033 15323.97 899.94
Wain 480 PR 9290.00 741.68 755.60 765.64 0.000212 1.62 5739.63 791.41 .11
Main 490~ L[PF2 Y 9290.00 741.68 756.29 756.33 0.000159 1.48 6291.88 807.64 0.09
Méin., ... .|.395 929000 748.40 755.45 765,50 0.000361 1.80 5167.56 907.48 0.13
395 9280.00 746.40 756.18 756.22 0.000242 1.59 5827.10 907.38 0.11
299.. . . R 925000 745.20 755.24 765.29 0.000473 1.87 4958.29 1002.61 £.15
299 PF2 B 9290.00 745.20 756.04 756.08 0.000300 1.60 5789.70 1048.25 0.12
SIET PF.1 9280.00 746.38 765.08 755.11 0.000222 1.22 7605.54 1658.25 o010
REER PE2: . 9250.00 74635 75595 755.57 D.000126 4.09 D04B.86 1665.44 0.08
[ [T N TR 9290.00 744.82 764,92 754.98 0.000370 1.90 4300.69 809.15 0.14
Main [118 PRz 9296.00 744.82 755.86 755.80 0.000230 1.64 5654.57 809.15 0.11
Main 0. PR . £968.00 743.04 764.74 746.58 754.78 0.000276 1.96 5653.60 129152 0.11
Main 0 = PF2 £988.00 743.04 765.72 74659 755.77 0.000205 1.80 5218.94 760.00 0.09




st Reach: Reach-

HEC-RAS _Plan: |-8 Wash Wes River: |-8 We

each - | RiverSta .| - -Profile: ] G Tolal =7
B - j L Tl ey :
ch-1 o820 . < [PFi 3910.00 . 726.93 ] .
Reach-1. - {0520° . iPE2: 3910.00 723.82 729.14 72713 72941 0.602016 415 935.83 230,14 0.37
Roachol =, 10428 PF} . 3560.00 721.20 72712 727.37 0.603477 4.90 1035.39 672.18 0.47
Reach-1 0428 PE2. 3560.00 721,20 727.91 728.32 0.003411 5,54 726.33 233.67 0.48
e e [ 2840.00 720.50 726.53 726.60 0,000862 267 1348.87 664.53 0.24
0332 |PF2 2640.00 720.50 727.48 727.80 0.000720 280 1007.34 233.57 0.23
PR 700.00 721.18 726.41 726.41 0.000055 064 1428.98 740.88 0.06
ClPF2 700.00 721.18 727.41 727.42 0.600047 0.59 1056.73 253.10 0.06
40.00 72224 726.40 726.40 0.600001 0.05 905.76 528.85 0.01
40.00 722.24 727.40 72740 0.600002 0.11 307.24 124.06 0.01
Reach-1 a.078 PF1 40.00 720.80 726.40 721.12 726,40 0.000008 0.03 1830.92 832.65 0.00
Reach-1 0.076 PF 2 40.00 720.80 727.40 721.63 727.40 0.000001 0,08 539.50 126,53 0.01




HEC-AAS Plan: limporled Pla

Hiver : “Reach [ RiverSta. | Profile’ |...Qf 141,80 Bl
. . X e e LT e e (e X : ) oo

Quilotosa {west) - 4450.00 756,99 782.11 762,11 762.77 0019182 899.87 1408.15

Ouilotosn fwashh 4450.00 75859 762.63 762.23 763,04 0.009470 877.19 545,11
Qllbiosd’ (wost) 4450.00 755.48 758.49 758.70]  0.003289 1.76 122082 761.01 0.30
Quilafosa (west). 4450.00 755.45 759.41 759.68|  0.006809 3.81 1072.95 815.88) 048
Glillotoga [weat) | Foachd 4450.00 752,16 757,04 756.06 757,19 0.002590 2.85 1433.77 1367.13 0.30
Quilotosa (wesf) . [Reach:3 4450.00 752.18 767.38 756.58 757.57|  0.002705 2.95 1293.76 610.00 031
Qullotosa (west) - | [Reach-3 4450.00 747.40 785.14 755.48)  0.010770 5.04 985.94 707.45 0.50
Cullgtosa (west) . [Reach-3 4450.00 748.50 755.65 756.04 0.008198 4.78) 854.18 400.00 0.44
Giiloiosa (west) | Reach 3 4450.00 744.86 754.94 763.13 754.98]  0.000351 1.43 2667.66 1308.92 .10
Ciilolosa (west) [Reachs3 4450,00 744.88 785.92 753.15 755.88|  0.000541 1.85 2083.57 500.00 0.12
Quilotosa (Webi) - © | Reach-3 445000 744.80 753.88 763,40 75448]  0.011509 7.38 78429 1253.77 0.58
Quilotosa (West) | Reach-3 4450.00 744.80 754.34 763.40 754.77 0.007020 5.08 883.69 489,12 044
Qfilbtesd (wosl) 4450.00 741.85 748.20 747,82 748.92 0.013958 5.05 6686.38 310.53 0.58
Qllifotosa {west) 4450.00 741.85 748,51 748.36 750.30 0.016844 7.28 524.26 144.28 0.65
Quilicsa (woat) ~ [Reach:3} 4430.00 739.03 747.00 745.01 747.08 0.001624 1.84 2415.83 893.41 0.19
Qud Reach-3.. 4450.00 739.84 747.38 745.28 747.45 0.002311 242 165,82 550.00 023
Qullotoga (wast) ~ | Reach-3 4450.00 730.53 744.52 744.52 744.85 0.037479 433 87333 1179.33 0.78
Quilotosa (wast) | Roach-3 4450.00 738.53 745.07 74533 0.012351 3,87 1186.40 900.00 0.48
Qillotoss [west) 4450.00 733.97 74445 740.03 744.48 0,000022 044 1052638 8109.96 0.03
Giijlolosa (west) 4450.00 rag.ev 745.20 740.02 745.20]  G.000026 0.54 8197.29, 800,00 0.03

T

Qullgiosa (wast) - - 4450.00 742.50 744.41 742.50 744.43 0,000253 0.46 4194.78 3726.89 0.07
Quildlosh (west) - 4450.00 742,50 74513 T42.81 745.17]  0.000341 0.70 2077.84 1424 56 0.08
Quliclosa - (sast :: 3400.00 760.83 762,62 762.77|  0.006308 4.27 1104.75 1278.83 0.57
[ 3400.00 760.53 763.47 763.91 0.005392 515 641.58 275.00 0.56
Quilolosa._(gast 5 3400.00 757.75 769.35 756.05 750.48|  6.008046 3.81 1149.49 1376.76 0,55
CQuilologa : {aast - ", 3400.00 757.75 760.32 780,82 0.006261 549 604.91 270.00 0.60
Quilotosa (east - i 3400.00 754.97 758.75 758,47 758.91 0.006186 4.1 1193.00 1717.88 058
Qilllolosa '(sast 3400.00 754.97 757 48| 757.98] 0007086 5.60 602,21 285.00 064
Giliotosa_iaast 3400.00 752.47 754.85 754.76 0.003724 3.74 1374.43 1536.08 0,45
Giifatosa {east 3400.00 752.47 755,12 755.43 0.004241 4.55 765.61 35000 0.50
‘Oliilslosa {oast 3400.00 749,48 751.30 751.23 751.62 0.008330 5.08 057.35 132248 0.65
i 3400.00 749,46 752,04 75246 0,005795 5.19 6568.23 290.00 0.58
Qlilotosa [oast 3400.00 748,24 748.52 748.09 748,62 0.003284 3.54 1522.52 1994.77 0.43
Qllotosa. [gest 3400.00 745,24 749.52 748.69 749.80]  0.003437 4.68 804.80 340.00 0.48
lotosa :(east 3400.00 743,13 744.98 744.98 745.80]  0.014258 6.28 813.35 1208.97 0.85
Qulistosa [east 3400.00 743.13 745,42 745.42 748.25  0.018200 7.81 486,81 280.00 0.84
Qilldiosa [east 3400.00 740.00 744.41 744.42 €.000100 0.58 §276.78 3020.20 0.08
Guilolosa {sast 3400.00 740.00 746,13 745.18) o.000178 1.45 2559.13 890.00 9.1
CGuliolosa 7660.00 780.81 752,88 782.63 78323 0006744 2.67 1681.29 1383.78 G.44
Cullolosa 7550.00 780.81 763,74 783.45 78425 0.006898 3.88 137547 973.71 047
Guijotosa 7850.00 778.00 780,70 780.20 780.86)  0.003683 2.25) 2470.11 2287.11 .33
Giilotosa 7850.00 778.00 781.59 val.00 781.85)  0.003840 311 1941.30] 1196.50 0.35
Qiiflolosa 7850.00 776.08 777.60 777.60 776.09] 0011945 2.88 409,85 1441.34 0.54
Qulolosa 785,00 776,09 778.58 778,59 779.29 0.009831 4,04 1i7oue 860.20 0.55
Culiorosa . 7850.00 775.01 776.19 775.34 778.02 0.002000, 0.93 267348 1827.68 0.21
Quliatosd 750,00 775.01 776.88 77551 776.98 0.002781 1.48 1860.53 1006.53 0.25
Quilotosa’ PFL: 785000 772.29 774.24 774,08 774.56 0.008586 9.33 1756.32 1778.57 051
] 7850.00 772.28 774,82 77448 775.14 0.005363 334 175242 1216.50 043
7850.00 769.72 771.63 77188| o008 1.84 2057.14 1553.34 033
7850.00 769.72 772,02 771.92 77271 0.005187 2.94 1580.25 951.23 038
755000 765.82 768.72 768.57 769.08)  0.008790 3.87 1625.88 1523.95 0.53
Giliiolosa 785000 765.82 769.11 788.94 760.57|  0.008450 4.38 1452.08 1086.85 .53
CGullolosa 7850,00 763.52 768.07 765.70 766.26 0.004223 2.55, 2217.38 1807.74 0.3%
Culiolosa’ 7850.00 763.52 766.18 765.85 78544 0.005195 2.97] 1952.54 1608.48 0.41
Qiiifolosal §173.0¢ 7az48 744.03 7d4.26 0.600341 5.97) 4584.97 3671.727 .36
Quilotosa- 517000 732,46 7d4.51 744.96 0.000350 6.67 3433.07 1700.00 039




HE_C-HAQ Plan: !mparted Pla. (Contlinued)

* River Reach. - | “River Sta, T K-
Qiillclosa Reach-4 ~ [4.309 9170.00 782.46 743,73 744.18 0.000577 7.57 3677.32 3651.89

Giiilslosa Reach-4... |4.398 9170.00 732.48 . 744.16 744.63 ©0.000881 852 2680.67 1671.54 0.52

Cullalosa’. Reach-4: . |4.386 9170.00 783.09 737.69 737.64 738.20 0.007484 8.86 1835.83 1680.40 .66

Quilotosa *|Reach-4 4388 9170.00 733.09 738.26 738,75 0.005043 830 178589 808.42 0.58

Quilotoaa : 4.290 9170.00 727,20 734.45 734.48 734.97 0.005552 7.69 1879.64 1992.15 0.63

Qullotosa -|4.280 9170.60 727.20 734.87 736.81 ©€.006508 893 1483.81 845.83 0.6

Quillotosa - - ;- "¢ |Reach-4. _ |4.201 9170.00 724,32 731.81 731.91 732,34 0.004560 718 2375.33 2288.86 0.57

Qullotosa, - " |Radch-4°  |4,201 8170.00 724.52 732.48 732.48 788.13 ©.005101 812 1700.25 980.00 082

" |meach-4i : |ad0e " 8170.00 721.02 726.32 728.32 728.79 0.005325 754 2177.34 2202.16 0.61

Reach.d .~ [4708, 9170.00 721.02 725.80 728.88 729.72 0,006404 892 1479.45 817.52 0.62

Reach-4 4.013 9170.00 717.20 726.38 726.45 ©.000670 3.22 484755 2790.26 0.23

Quilgios Reach.4 4018 ¢ 9170.00 717.20 728.48 726.83 ©.002048 570 2101.46 700.00 0.40

Qullotosa 3.921-° 15200.00 713.10 726.37 722.32 726.39 0.000046 0.87|  18060.88 4787.49 .07

Qullciosa 15200.00 713.10 726.62 722.32 726.64 0.000085 122 1p408.80 2400.00 0.09
Mult Open

15200.00 710.83 723.11 723,14 ©,000208 1.61 11336.80 435098 0.15

16200.00 710:83 723.17 723.23 ©0.000371 2.04 7489.14 2360.00 0.20

Gl G 15200.00 706.68 723.10 720.74 728.12 0.000150 135  12633.28 4557.89 013

Quillofosa i 15200.00 705.88 723.14 719.54 723.20 0.000305 1.84 7839.08 2330,00 019
Quildiosa Mult Opsn

Quilclosa 15200.00 708.50 717,95, 718.10 0.001416 3.7 5035.81 1916.29 0.30

Quilolosal “IPEZ. 15200.00 708.50 718,62 718.74 0.000288 278 5445.00 1416.84 0.25)

Quilotasa PR 15200.00 708.07 7i7.21 717.21 717.72 0.008691 6.18) £808.92 2567.41 0.91

PER 15200.00 708.07 718.21 717.38 718.53 0.003303 4.53 3375.39 1517.92 0.53




en#1: Culvert #2 Profile: PF 1
381.50
13.06
13.06
710.23
708.00
1.55
2.42
1.06
3579.35
7578.32
9100.00
0.00
1.40

Plan: Imported Pla__ Quilotosa  Reach-4 RS! 3.870 O

. Q:Culv-Group {cfs)’ ]  3760.31 [:Cllv-
#Banels ..
‘Q'Barrel {cfs) ..
EGLUS. (1)

5o
1253.44 | CL
723.12
723.10
- : 718.10 | C
WS DSy ... .| 717.86 |G
Delta EG:(ft) " 5.02 |'C
Delta WS (f) .5 . 5.24 [ Wei
EG.IC (/). - i 723.02 |/ Weir §
E.G.OCt). - 723.12 |-V
Culvert Control Outlet |
Culv WS Inlet ¢ty 70| 718.23
‘Culv WS Outlet (ft) - 716.00 0.89
Culv Niil Depth () | 135028
CulvCrtDepth () 6.97 [ Min EtWeirFlow (f); .. .|  721.70




Profile: PF 1 _

Plan: Imported Pla leotosa Reach-4 RS: 3895 Open#1 Br:dge

E.G.US. (f) 726.38 | i 0s].. Inside BR DS

W.s. Us. {ft) 726.37 726.38 726.37

Q Total (cfs) 7567.23 726,37 726.00

-@Bridge {cfs) .- 2333.36 [Cri 726.09 725.95

5233.86 |: 13.27 15.17
L4 6815.12 11.61 5.84

Weir Sta:Rgt (ft) 9000.00 200.97 399.74

Weir Submerg 0.00 |/Fri 0.08 0.04

-Weir Max Depth {ft)" 1.25 |: 2672.43 423152

“Min £l Weir Flow:{ft) - 725.14 | Hy

Min EI Prs {fi} 721.69 |- W 106.88 139.18

Delta EG.(fty 3.24 |( 11373.3 30004.0

Delta’ Ws (i) 3.26 | Top)

BR Open Area (sqft) - 200.97 |

BR Open Vsl (ﬁ/s) 11.61

Coefof Q : 51.97 11.41

Br.Sel Methad - Press/Weir [F _‘wer Tgta[ (li§ s) 603.36 66.57




HEC-RAS Plan: Sand Tk Maln Rivar. Sand Tark Wash Reach: Main Branch
- Reach -|. River:Sta Profilg- Tl VEl: Vel’ChnI_ Flow Area |- Top-Wiath - |
N ] . : (cfs) S () Sl
Maiiy Branch . .|6:857. PF1: . .. 24265.00 0.003173 2458.80)
MainBranch " |6.257 PF2 24265.00 797.10 0.003180 2456.32]
Wain Branah . |8451. 1 [PE1 1 2102000 794.00 30078 £00.78 801.48] 0013914 792]  s400ss| 21607 .76
Maln Branch - |6151 .- - |PF2 . 24020.00 794.00 800.79 B00.74 801.48 0.013838 7.90 3407.18 2116.23) 0.76
Mﬁiri: 'Bra:,ﬁ.e:h. PF1 B 18813.00 791.4Q 798.40| 797.68 798.78 0.005462 6.09 4098.41 1728.27| 0.50
Main Branch- 6.0t BFE2: 15813.00| 791.40 798.40| 797.68 798.78 0.0065485 6.10 4092.08 1726.93| 0.50
Wian Brahen, . |595¢ .. [FE1 1817700 789.20 796.28) 796.67] 0006148 B45| 62814 1430.23 081
Main Branch 18177.00) 789.20] 795.28| 795.67 0.005126 5.45 3531.89 1430.16] 051
Miain Branch. 17257.00 786.40 793.15] 793.45 0.003031 4.87 3918.16, 1183.03 0.38
Main Branch 17257.00) 786.40 793.13) 793.44 0.003084) 4.90 3847.09) 118239 0.38
Maln Branch 16679.00 783,50 783.96 788.96 780,40 0.020171 1003 1761.32] 625.79 0.86
Main Branch 16679.00 783.60 789.01 789.01 78040 0,019100 9.84 1792.63 625.72 0.84
Main:Brarich: 16679.00 78191 785.09 78524 0.000447 0.98 5748.51 1163.81 0.11
Main:Branch, 16679.00 78191 785.09 78523 0.000447 0.96 5748.36 1163.61 0.1
Maln:Brarch 16859.00 779.05 784,62 784.82 0.001681 3.05 4760.15 1568.04 0.25
Maln Brarich 16859.00 779.05 784.62 784.82 0.001681 3.05 4759.96 1567.0t 0.25
Main Branch 4 16765,00 777.47| 783.12 783.50 ¢.004993. 4.34 3545.76 1667.98| 0,41
Main B'ra_nc_h[_ |5 16765.00 777.47| 733.13| 783.50 (.004992] 4.34 3545.96! 1667.71 Q.41
Waih Branich 16536.00 775.02 780.75 7B1.06 0.005586 4.84 3581.21 1902.76 0.44
Main Branch 16536.00, 775.22 780.74 781.06 0.005595, 4.85 3678.98 1901.89 0.44
Main Branch - Soo|  16139.00 772.71 778.55 77774 77884 0.003318 529 3940,29 1938.51 0.47
Main Branch®-: [8.209. > [PF 2. 16139.00 772.71 778.55 77774 778.84 0.003321 529 3939.11 1936.29 0.47
PF$ - 15699.00 77044 774,86 774.66 775.61 0.013842 876 205226 1166.85 0.91
MalfBranch . |PF2 1568900 770.44 77466 774,66 775.61 0013814 8.76] 2054.04 1167.31 0.91
Msin.Branch - 15703.00 767.53 771.65| 771.83 0.001486 3.08] 3816.23 1045.27 0.30
. Maiiy Branch 15703.00 767.53 771,85 771.83 0.001488| 3.08 3814.83 1046.06 0.30
MalnBranch _ |5013 __ [PEU 15703.00 764.42 770.28) 770.81 0.004549 6.66 277221 1127.32| 0.56
Main Brarich _~ |5.013 PE2. .. 15703.00 764.42) 77028 770.81 0.004514 .64, 2779.85 1128.02 056
Main Branch  [4:917 " PE1 15673.00 761.62 769.49) 767.96 769.68 0.001261 4.79 4790.27 184741 0.32
Main Branch  [4417 PF2 16573.00] 761.62 769.49 767.96 769.68 0.001261 4.79) 4790.27 1847 241 0.32




HEC-RAS Plan: Saucada Wash River: Sauceda Reach: Reach-1

Reac Aivér Sta | © Proflle “Win Ch B Fiow Area. JeFauas FEh
A R (TR i (el Z
Reach-1: PF1.. 761.68 767.58 4.54 1326.95 508.41 0.36
Res PR 761.68 768.44 768.96 0.004304 .18 1002.28 215.59 0.38
Reagh-1 5639 .- |PF1 5630.00 759.30 765.91 766.14 0.002856 3.72 1512.99 510.58 0.31
IReach-1 5639 - [PE2 5690.00 759.30 756,55 766.91 0.003704 4.49 120031 239.64 0.34
Fasohad | |558%, . |PF1 £690.00 757.21 763.95 764.29 0.005845 4.86 1211.38 52223 0.41
Reagh-1 5.561. . |PF2 5690.00 757.21 764.95 765.30 0.003338 4.30 1208.99 M5.00 0.33
Raach-1° 5690.00 753.00 761.28 760.41 761.62 0.005107 5.13 1214.72 625.30 0.40
Ratich-1:” 5690.00 753,00 762,18 761.55 762.85 0.007594 6.98 $67.68 283.15 0.50
Reagh-1- 5690.00 752.06 ¥59.07 759.46 0.004530 4.60 1143.83 350.84 0.38
Reach-1 . £690.00 752.08 759.81 760,28 0.004269 4.93 1038.60 260.85 0.37
[Reagh-1: 5690.00 748.40 757.00 755.93 757.24 0.004366 4.34 1480.55 785.32 0.37
Rgach-1: 56000 748.40 757.77 756.24 0.004101 4.68 072,47 240.00 0.36
HAgach-1 563000 746.93 764.48 754,84 0.006685 5.31 1261.66 662.55 0.45
Agach-1 5690.00 746.93 766.00 755.64 0.008684 653 886.17 214.83 0.52
Aanch-1 5630.00 744.49 752.24 752.55 0.003256 5.58 1439.21 573.47 0.40
Roach-1.7 5630.00 744.49 752.74 753.15 0.003043 569 1147.71 250.00 .39
Re#gh-1 5690.00 743.44 760.02 749.66 750,37 0.007497 6.29 1498.78 1656.73 Q.57
fAdach-1 £690.00 743.44 750.83 761.29 0.005531 6.13 1076.15 330.00 0.50
Fsaoh1: - £690.00 738.79 747.82 747.26 748.02 0.003309 5.15 1930.50 1146.92 0.39
Rauchl. 5690.00 738.79 748,82 747.86 749,16 0.003461 5.90 1330.23 440.00 0.4
Foaohd.: £60.00 736.16 744.41 744.41 745.1% 0.016250 9.07 997,72 798.93 0.82
Aaach1 - 5690.00 738.16 745.30 745.30 746.28 0.013883 .66 792.19 340.00 0.79
Foaoht |4 : £690.00 736.43| 74352 743,56 0.000304 1.72 3862.03 961.05 0.12
Aach-1 .. | 4.728 5690.00 736.43 744.44 74450 0.000309 1.91 293277 458.00 0.13
FRaach-1 £690.00 734.19 743.44 74347 0.000139 1.34 4616.05 222112 .09
Aanch-l . 5690.00 734.19 744.38 744.42 0.000113 1.3 4208.08 560.00 0.08
£720.00 729.70 743.44 743.44 0.000030 0.89 13202.15 3054.89 0.04
6720,00 729.70 744,33 744.39 0,000024 o78] 1343278 169008 .04
Reach-1 8720.00 727.85 743.10 74336 0.000398 6.09 4902.62 403517 0.38
Reach-1 1 8720.00 727.85 743.91 744.28 0.000420 6.67 3564.45 1704.62 0.39
Reach:1 §720.00 727.85 742,82 742.82 743.27 0.000623 7.48 3953.09 3824.15 0.47
Raich-1; 8720.00 727.85 743,38 743.38 74412 0.000779 8.72 2663.21 1675.89 0.53
_F{aﬁi:_hq 8720.00 725.90 732.78 733.21 0.003921 5.70 1716.41 765.39 0.43
Raagh-1 : - B8720.00 725.90 733.50 73412 0.003884 6.25 1383.50 355,00 0.43
Rogehd o |4 8720.00 72351 731.28 730.32 781,57 0.002621 5.14 2059.43 855.36 0.36
[Fiaagh-1:" §720.00 723.51 732,01 73249 0.002623 5.59 1569.02 370.00 0.37
Reagh-1" §720.00 721.60 729.42 726.44 730.0% 0,003840 6.4 1460.48 1899.11 0.44
Reach-1 - §720.00 721.60 730.04 729.03 730.81 0.004522 741 1270.44 32000 0.48
Réagh-1- £720.00 718.80 729.22 729.35 0.000543 289 3173.91 211267 0.17
fRegch-1:; §720.00 718.80 729.55 729.82 0.001013 4.04 2147.78 375.00 0.24
Reachi -+ 4670.00 717.10 729.24 722.60 729.26 0.000052 0.57 4881.78 1944.53 0.05
Agach-1 4670.00 717.10 729.60 722.69 720.64 0.000108 1.42 3035.16 400.00 0.08
Hageh-1: . Bridge
Reach-1. 4670.00 716.90 727.56 721.81 727.89 0.001604 4.57 1027.67 16944 0.29
Agash-1"" 4670.00 716.90 727.76 721.81 728.11 0.001449 4.77 978.73 103.00 0.27
Aasch-1 4670.00 716.98 727.47 722.29 72773 0.001258 4.09 1215.07 368.49 0.26
Heach-1 4670.00 716.98 727.61 722.24 727.98 0.001569 4.83 965,11 105.00 0,28
Agéch-1- Bridge
Aeach-1 [4. . 4670.00 715.58 726,07 720.62 726.43 0.001526 4.81 971.26 362.27 0.28
Raach-1 4079 - TH|PF2 4670,00 715.58 726.07 720.62 726.43 0.001526 4.81 971.08 108.86 028




ada Wash River Sauceda Reach: Reach-1 (Continued)

HEC-RAS Plan: Sauc

. Feach . Sta: | Profite | @ Total T Min Ch Bl S/

b R -

Reach-1 Bridge

Reach-1 4670.00 716.99 724.06 721,18 724.69 0.004068 6.98 731.62 113.49 0.44
Reagh-1 .. 4570.00 716.99 724.42 721.19 72499 0.003381 6.04 775.52 124,29 0.41
Ruatch-1.: Bridge

Reach-1 4670.00 716.67 722.41 72332 0.007962 7.66 £09.62 121,84 0.60
Aoach-1 4670.00 716,67 723.18 723.87 0.005051 6.69 £697.99 118.00 0.48
ﬁaa’ch_—l 4670.00 715.30 721.39 719.99 72193 0.005707 .28 87027 510.91 0.51
Rodich-1 4670.00 716.30 722,39 719.95 72299 0.004371 5.19 754.29 132.00 246




Plan: Sauceda Wash Sauceda Reach-1 RS: 4.055 Profile: PF t
EGIUS, (fy. T 724.69 & R
W.S.US (i) : 724,06 | E.
QTotal (cfs): - 4670.00 | W
"G Bridge {ofs) . 4670.00 |.Cii
-G Weir (cfs)
Weéir Sta Lit (ft)
Weir Stal Rgt:(f),
Woeir Submerg
‘Weir Max Depth (ft) 5
Min: Bl Welr Flow (ft) = 727.89 |
Min EI'Prs (f) 725.37 |/
DoltaEG () 1.37 | Conv.
DaltaWs ifty . -0 1.85 I
BR'Open Area (s ft)’ 751.26 |:Froty
BR Open Vel (ft/s)- . 8.87 |[C&
costof@ . . - = :
BrSelMethed .| Momentum [}

j8} - Inside BRIDS:
724,61 723.69
723.67 722.47
721.50 72112
6.68 5.80
7.79 8.87
599,28 526.27
0.05 0.06
3073.33 2750.60
6.52 5.63
145.68 141.58
45724.1 375630.5
91.93 93.48

2.68 3.59
20.88 31.89




Plan: Sauceda Wash Sauceda Reach-1

Profile: PF 1

726.43 Lulnside.BRUS| . Inside BR DS

726.07 726.43 724.69

4670.00 | W 724.43 724.06

i 4870.00 | Cil 721.90 721.76

QWeir (cfs) . ¢ 8.72 7.07

Weir Sta Lft (it) 8.85 8.18

Weir Sta Rgt (ft).. i1 540.16 571.05

“Welr Submerg - 0.06 0.05

Max Dépth ()" 3364.62 3165.93

726.49 276561.80 6.94

724.43 202.92 137.52

1.74 | € 30832.3 43845.1

Delta Wiy 1o 2.01 & 82.23
\BR Open Area (sqift): 540.16 | F

‘BR-Open Vel (ft's) 8.65 |
CoefofQ .. 7. 3.81 2.94
Br Sel Method Press Only | Po 32.96 24.05




Plan: Sauceda Wash Sauceda Reach-1

72773 |

Profile: PF 1
EERCEw B4

£G5S,

727.47

BRUS| Inai

727.72

727.72

4670.00 |

727.47

72747

QBridge (ofs) .

4053.98 |

722,59

721.88

Q Walr (cfs) .

616.02 [ Ma;

10.49

11.80

Weir Sta Lt (ft)

9850.00 |

7.00

7.34

Woeir Sta Rgt (ft). . . -

10125.00 | Floy

667.11

636.45

Wair Subriarg

0.00

0.05

0.05

Wair. Max Depth (ft)

1.26

4341.37

478411

Min E:Weir Flow (ft) .

726.66

243

211

Min E Prs:(ft) - -

724.01

484.37

500.67

Delta EG (). .0

1.30 |

_Dalta'Ws (ft)

1.40 [19)

368.49

683.23

BR:Open Area (¢ 1)

491,10 | Frét

BR Open Vel (ft/s) .

8.25 (C&EL

‘CosfotQ -

' _B_r=Se_I-MétHod =

Press/Wair |,Power:




RS: 4.119

Profile: PF

Coefof Q-

720.26 [Ele 3Rl side BR.DS
729.24 | E. 729.26 729.26
al 4670.00 | ‘W 729.24 729.24
: ig 4321.52 | Cti 722.44 722,58
Q' Woeir (cfs)i 348.48 |y 12,14 12.34
“Weir Sta Lit (fty - 9926.58 | 6.47 8.93
WairSta Rgt (fty 10500.00 [ 721.48 522,80
Wair Submstg 0.00 [ 0.04 0.06
Weir Max Depth (ft) 0.79 |['Spé 5308.15 5502.71
Min-EI'Weir Flow (ft) 729.14 | Hydr 1.30 4.35
"Min El-Prs (ft) 725.06 | W.P. 764.92 330.48
Delta EG {ft) 1,37
‘Delta WS (ft) E 1.68 1563.63 120.28
BR Open Area (sqft)- 516.98
"BR Open Vel (fs) 836 | C&

BrSel Method

Prass/Wair |1




HEC-RAS Plan: Scott Ave. River: Scolt Ave. Wash Raach: Main Channal

“Rgach. | AverSta | Profiig:. | QTot Min-CheE
g B S = i S R

Main Channel  |6:886  :° [PF1 . 1245.00 795.45 )

Main Chanrial © (6986 - [PF2 - 3245.00 795.45 799.99 0.006796 683.26 272.84 0.48
Main Ghanhel ., |6.895. 3245.00 793.90 798.50 798,59 0.001510 2.67 1379.84 550.81 0.23
Main Channel ~ [6.895 3245.00 793.30 798.50 798.59 0.001514 2.68 1378.18 550.17 0.23
Main-Channel _ -16:792 3245.00 790.70 796.01 756.84 0.011794 7.77 469.79 17143 0.66
Main:Channel 16792 . 3245.00 790.70 796.02 796,84 0.011751 7.76 470.38 171,41 0.66
Mai Chenral . 16.700 _ 4453.00 787.96 794.83 794.97 0.001508 385 1660.76 775.19 0.28
Main Chaprgl- 18700 4453.00 767.95 794.82 794.97 0.001%10 3.85 1660.20 775.11 0.28
Mairi Ghannal 7009.00 786.43 79269 791.29 793.13 0.007052 5.69 1533.79 1091.44 0.50
MainiChiannel 7009.00 786.43 792,69 791,29 793.13 0.007025 568 1536.99 1093.91 0.50
Main Channgl 7587.00 784,47 789.18 789.46 0006728 437 1953.82 1282.46 047
Main Chiannel 7587.00 784.47 789.18 789.46 0.06769 4.78 1959.43 1281.44 0.47
Maln Grannel 7587.00 779.97 785.90 786.15 787.15 0.002867 4.28 1987.41 834.87 0.31
Main Channel 7567.00 779.97 786.91 786.15 787.18 0.002851 427 1990.76 832.03 0.31
Main Ghannel 7587.00 778,62 785.16 786.55 0.004509 5.31 1664.73 846.48 0.39
Maln;Channgl |6 7587.00 778.62 785.15 785.54 0.004546 5.33 1658.21 845.30 0.38
Wil Channel . 7850.00 776.57 78311 782,02 789.37 0.003975 4.92 209457 1052.94 0.37
Majfi.Channel : 7850.00] ' 776.57 78211 782.02 783.57 0.003974 4.92 209477 1052.93 0.37
Main Granial 8679.00 774.16 780.86 781.14 0.005563 5.02 2119.39 1623.24 0.42
Main Cheannel’ 8079.00 71416 780.86 761.14 0.005587 5.02 211883 152316 0.42
Wain Channai 8079.00 771.60 779.20 779.35 0.002573 391 2710.18 1505.49 0.29
Mairi Ghannel 8079.00 77160 779.20 779.36 0.002573 391 2710.15 1505.45 0.29
MainiGhannal 8556.00 770.06 77741 772.73 0.004664 5.07 2166.27 1581.13 0.39
fMaif Channel 8556.00 770.00 777.41 777.73 0.004665 5.07 2155.07 1581.07 0.39
Main Glamel 8997.00 766,92 77510 775.58 0.005009 6.36 1914.44 1191.61 0.4
Main Channél. 8997.00 765.92 775,11 775.58 0.005005 6.36 1915.54 1192.36 048
Maln Channel 997,00 763.77 772.74 773.16 £.005093 6.54 2104.35 1236.76 0.49
Malii-Chaiingl ' 8997.00 763.77 772.73 773.16 0.005115 6.56 2098.56 1228.08 0.49
Méin Channal 8997.00 761.13 77048 770.74 0.004183 543 257363 1953.02 0.44
Min Chainingl 8997.00 761.13 770.40 770.74 0.004185 5.43 2572.79 1852.62 0.44
Main Chennel 13165.00 751.76 767.43 767.80 0.006704 6.46 3345.96 2165.08 0.55
Mélr Channal - 13168.00 757.76 767.43 767.80 0.005704 6.46 3345.96 2165.03 0.55
Wiain Charnal 13168.00 755.62 765.05 764.28 765,40 0.004091 623 3309.26 1735.81 0.45
Min Channal 13168.00 755.62 765.05 764.28 765.40 0.004091 6.23 3309.36 1735.84 0.45
Mairi:Channal, 1316840 753.70 762,48 760.99 762.96 0.005817 7.54 2614,49 1188.98 0.54
Malh Channel 13168.00 753.70 762.48 760.99 762.96 0005819 7.54 2614.21 118896 0.54
Main Channal 1408.00 751.50 760.10 757.55 761.11 0.005379 8.08 174.89 888,79 0.53
Main Channsl $408.00 751.50 760.10 757.55 761.11 0.605379 8.05 174.99 8688.79 0.53




HEC-RAS Plan: Wast Qudloto River: Wast

~.Aoach © | RlverSta | -Profile, i FEXR, Slope | - Top Width.. [
) e i ) ok S | s Enhealilons

Reach-1: ¢ |2:188 PF1 . 10700.00, 0,006591 . 2085.62 1340.17] 0.44
Reach-1 -} [2:18% PF2 10700.00, 6,006014 4.06 1918.81 830.08 0.44
Reach] . |o.066 - .|PF1 10700.00 765.18 769.07 768.90 769.48 0.008441 2.78 2151.95 1784.78 0.45
Reéach-1 2088 . r|pF2.. 10700.00 765.18 762.93 76967 770.58 0.006940) 362 1345.46 1190.00 0.45
Reach-1 1.96% PR 10700.00 763.20) 765.34 765.18 765.77 .006861 1.52 2120.49 1500.24 0.36
Reach-1__~[1.96% S|prg 10700.00 763.20 766.29 766.25 767.02 0.009497, 3.25 1699.54 1050.00 0.49
Reachd . |187a. PE1 10700.00) 760.38 763.13 762.76 763.35| 0.004411 261 2840).56 2314.9§) 0.35
Reach-1 1.873. - APF2: 10700.00 760.36 764.10 764.45) 0.003558 3.14 2328.50 1100.00 0.34
Apach-1 1772 107060.00 756.98 760.74 760.97| 0.006005 3.35 2762.79 2798.35 0.41
Agach1-::. [1.772 19700.00 766.98 761.41 762.02 0.006838] 4.32 1718.00] 860.00 0.46
Reach-1- "~ [1.675 FF1. 10700.00 754.45 758.16 757.84 758.38] 0.005048 3.50 2785.90 2552.19, 0.39
Reach-1__ [1.675 PF.2 10700.00 754.45 758.79 768.31 759.28| 0.004890 401 1912.53) £95.00 04¢
f 1,511,583 E 10700.00) 754.78 756.67 766.87) 0.003608 1.94) 3034.71 237152 .30
Reachi1-- 1583 PF2 10700.00 754.78 757.62 767,93 0.002888 250 2543.23 1109.00 0.28
Feahd . |1.515 FF 1 10700.00 753,22 755.21 765.45) 0.004012 217 3094.65 246576 0.32
Reach-1 - [1.518: :|PF2 B 10700.00 753.22 756.08 75644, 0.005492 3.48 2502.08 1200.00 c.41
PE1: 10700.00) 751.03 753.68 753.85) 0.006567 3.33 3330.57, 3033.14 043
PF2 16700.00 751.03 754.32 754.60 0.005789 381 254553 1250.00 0,42
EH |[PF1 10700.00 749.41 761.45 750.98] 751.57 0.004748 2,66 3861,93 3379.21 0.3
A1 | PF2 10700.00 749.41 752.06 752,32 0.005449 350 2665.98 1350.00 0.4C
Reach-1 1[4 PF1 10700.00) 744.51 749.11 748.82 748.27 0.008179 3.97 3327.11 3625.02 0.48
Regehe1 PF2 16700.00 744.51 750.09 750.33 0.004954) 4.00 2750.32 1480.00 040
Resch-1 12302 - PFY 10700.00 742.08 747.07 746.38] 747.18] 0.002830 2.4 4417.82 3250.36 0.2¢
1202 - :|PF2 10700.00 742,08 747.65 746.97 747.81 0.005841 4.05) 2615.80 1480.00 .42
Reach-1 [L107 PET 16700.00) 740.40 743.76 743.76 744.15 0.026681 6.15 2168.79 2879.56 .82
Reach-1 o7 16700.00 740.40 744.76 745.02 0.005959 4.03 2628.90 1610.00 0.42
Reach-1 16760.00] 739,72 743.49 743.52 0,000304 0.95 8578.41 3286.79 010
Reach-1 10700.00 739.72 744.37 744.43) 0.000454 1,38 5689.50) 1510.00 0.13
Reach-1 16700.00 7ar.02 743.44 743.45 0.000081 072 12403.24 3615.01 0.06
Reath-1 10700.00) 737.02 744.57 740.07 744.30 0.000168 1,14 7928.54 1480.001 0.08
Reach-1 10700.00) 741.46 743323 742,53 743.40 0.003551 2,08 5133.75 3689.80, 0.31
Reach-1 - - 10700.00) 741.48 744,04, 744.20 0.004043 321 3338.17 1380.00 0.36
Réach-1 10600.00 741.46] 742.52 742.52 742,86 0.048213| 4.68 2266.50 3422.01 1.01
Fiaach-1 10600.00) 741.46 742.94 742.94 743,61 0.037754 6.60 1605.03 1260.00] 1.01
Raach-1 10600.00 732.68 73555 73510 735.84 0.005998 4.87 2489.94 1547.43) 0.53
Rsach-1 10600.00 732.58) 736.12 736.63 0.006782 590 1857.65 700.00 0.58
Réach-1 ¢ 10600.00) 72831 73266 733.01 0.005924 518 243179 1581.44 0.54
Rgach-1 10600.00) 72831 733.36 733.64 0,005172 5563 1899.74 541,67 0.52
Hoaoh:l - 10800.00 72550 730.74 729.94 731.00 0.003462 454 283350 1567.81 0.42
Agach-1 10600.00 72550 731.08 72975 731.56 0.004716) 563 180473 514.03 0.50
Apach-1- 10600.00] 72362 727.29) 727.10 727.98 0.014070 875 1647.15 1046.47, 079
., [Reagh-1 10600.00( 72362 727.48 726.95 728.18 0.011354 673 1576.43 600.00 0.73
Reach-d - 10600.00] 72008 726.24 726.36 0.001344 296 395,89 2120.35 0.27
Heich1 10600.00| 72008 726.24 726.43 0.001622 3.51 3017.41 700.00 0.30
0.387 - =4 PEA 15200.00| 713.190 726.26 722.26 726.27 0.000049 0.89 18869.08 4780.62 0.07
: 2 15200.00 713.10 726.25 79236 726.28 0.000108, 1.3¢ 1177948 2450.00) 0.10

Roach-1- Mult Opsn
Reach1 - - 15200.00, 710.83 723.05 723.08 0.000220 1.54 11086.60 433791 0.15
Raach:1:: 15200,00 719.88 723.09 72316 0.000358 2,09 7327.79 237000 0.21
Radch- s 15200.00 709.88 723.04 72074 72307 0.000160 1.39 12367.40 4555.69 0.13
Raach-1 15200.00, 709.88 723.06 71954 72313 0.000326 1.98 7684.85 234000 0.19

Reach-1-; - Mult Opan




HEG-RAS Plan: West Guiloto River: West Quilotosa Reach: Reach-1 {Continued)

“Reach’ .| - River la_- | - Prafile GTotal | MinGn B[ Wi Elev | E.G. Slapa [ Top'Width . | Frouds &

. SRR P T T i L (). ol R R
Roaoh-1 -~ -[0.256 PLL 15200.00 708.60 718.10] _ oouiatg 314 5123.01 202141 0.30
Raagh1- . |0256 .. 1520000 708.60 718.63 71875] 0000865 2.79 545276 1428.82 025
Reach-1 . [0.239° 15200.00) 709.07 717.21 717.21 717.72| 0.068670) 6.17 2811.91 2568.38 0.1
Reach-1 0.239. 15200.00 709.07 718.21 717.40 718.54; 0.003405 4.60 3324.22 1497 .82 0,54




Plan West Qu:loto Woest Quilotosa  Reach-1 FIS 0.358 Open#1 Brldge Profile: PF1

. 726.27 | fisidg BR US SideBRDS
796.26 | 726.27 726.27
_ 7796.54 | 706.26 726.00
QBrldge ) 3611.65 |/ 726.06 726.00
1. 4184,89 || 13.16 15.14
yjyei;,sm'Lﬂ @y 887556 'V 11.53 8.94
Weir Sta Rgt (f) 11000.00 31318 404.00
Weir Submerg 0.00 0.08 0.06
“Weir Max Depth (ft) 114 ! 4009,88 4864.58
Min El Weir Flow:(ft) i 725.14
Min Bl Prs@) 7 721.69 124.60 139.61
Delta EG. (- 3.19 ;:Con 21506.5 30476.3
Delia: WS (#) e 321 |T
BR Open Area (sqft) " 313.18 | Fretr
BR Open Vel (ftls) 11.53 [ G ¢
Goefof Q- .. - 1 1 20.62 11.82
Br.Sel’ Methodj*: i Press/Woeir | Power To 237.82 105.70




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 I-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 FIS 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.

74 Flood Profiles

Flood Profiles for all of the washes can be found in this section after the Floodway Data
tables.

7-1




. Summary 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 |-8 85.1 1 __1 3400 1

Above I-8 85.1 1 1 5500 1
Sand Tank Wash

Diversion to Scott Avenue Wash along -8 330.4 __1 _1 13200 1

Confluence with Diversion from Bender Wash 330.4 o1 21 24300 1

Above Confluence with diverted flow from Bender Wash 2416 __1 1 23800 1
Scott Aveniue Wash

Diversion to 1-8 Wash East along I-8 332.2 __1 __1 9100 __1

Confluence with Diversion from Sand Tank Wash 3322 1 __1 13200 1

Above confluence with diverted flow from Sand Tank Wash 1.8 __1 __1 380 1
-8 Wash East

Diversion/Split from Scott Avenue Wash at |-8 3322 1 1 9300 __1

Above Conflunce with Evans Wash 332.2 __1 __1 9100 __1
Unnamed Wash No. 4 (Pioneer Cemetery Wash)

Above Confluence with Evans Wash 2.3 1 1 790 o1
Unnamed Wash No. 3 (Evans Wash)

Above Conflunce with Hacker Wash at Gila Bend Canal 337.9 __1 __1 8000 __1

At Conflunce with -8 Wash East and Pioneer Cemetery Wash 3379 1 __1 8000 1

Above Confluence with -8 Wash East and Pioneer Cemetery Wash 3.5 1 1 1100 1

Unnamed Wash No. 2 (Hacker Wash)

Above Confluence with Quilotosa Wash 330.2 1 _1 8700 1
At Confluence with Hacker Diversion 330.2 1 __1 8700 1
At Pima Road 338.2 1 1 3200 1
After Diversion/Split to Hacker Diversion at 1-8 339.2 1 1 3200 1
Before Diversion at 1-8 339.2 1 __1 8800 __1
At SR-85 339.2 _1 1 8800 _1
Diversion at Gila Bend Canal west over SR-85 to Gila Bend Canal : 339.2 1 1 3400 1
Wash
Above Gila Bend Canal at Conflunce with Evans Wash 339.2 __1 __1 9000 __1
Above Confluence with Evans Wash 2.3 1 1 1350 1
'Not Computed

Data Not Available




. Summary o.ak Discharges .

Drainage Area Peak Discharges (cfs)
Flooding Source and Location {Square Miles) 10-Year 50-Year 100-Year 500-Year

Gila Bend Canal Wash

Above Confluence with Quilotosa Wash at Gila Bend Canal 339.2 __1 1 1400 _1

Side Weir/Diversion over Gila Bend Canal fo Hacker Diversion 339.2 1 1 1910 __1

Diversion/Split from Hacker Wash at Gila Bend Canal 339.2 __1 __1 3400 1
Hacker Diversion

At Pima Road (Above Confluence with Hacker Wash) 339.2 1 1 5600 1

Conflunce with Diversion from Gila Bend Canal Wash at Southern 339.2 __1 __1 5600 __1

Pagific Railroad

Diversion/Split from Hacker Wash at [-8 339.2 _1 __1 5600 __1
Quilotosa Wash

At Watermelon Road (Above Confluence with Gila River) 354.4 1 1 21200 __1

At Indian Road and Conflunce with Diversion from -8 Wash West 350.8 __1 _ 1 16200 __1

At Confluence with Hacker Wash downstream of |-8 350.8 1 1 15550 1

At Confluence with West Quilotosa Wash upstream at 1-8 131.1 1 __1 15200 |

Above Confluence with West Quilotosa Wash 874 __1 __1 2200 1

Confluence with Gila Bend Canal Wash at Gila Bend Canal 87.4 __1 1 9200 1

Above Confluence with Gila Bend Canal Wash 84 | 1 1 7800 . __1
West Quilotosa Wash

Confluence with Quilotosa Wash and I-8 Wash West at |-8 131.2 1 __1 15200 1

Above Confluence with Quilotosa Wash 131.2 __1 __1 10800 1

Diversion/Split to Sauceda Wash at Gila Bend Canal 131.2 __1 1 4300 __1

Above Diversion to Sauceda Wash 131.2 __1 __1 10700 __1
Sauceda Wash

At Watermelon Road (Above Confluence with Gila River) 265.4 1 __1 4700 _1

Downstream of |-8 263.4 1 __1 4800 __1

Diversion to [-8 Wash West at Southern Pagcific Railroad 2634 1 1 3900 __1

Above Diverision to |-8 Wash West 263.4 __1 __1 8700 1

Confluence with Diversion from West Quilotosa Wash at Gila 263.4 1 1 9600 __1

Bend Canal

Above Confluence with West Quilotosa Wash 132.2 1 -1 5700 __1
I-8 Wash West

Above Confluence with West Quilotosa Wash at |-8 263.4 __1 __1 40 __1

Side Weir/Diversion over Southern Pacific Railroad and I-8 to 263.4 1 1 3900 1

Confluence with Quitotosa Wash at Indian Road

'Not Computed
2Data Not Available




. Summary o’ak Discharges .

rainage Area Peak Discharges (cfs)
Fiooding Source and Location {Square Miles) 10-Year 50-Year 100-Year 500-Year
Diversion from Sauceda Wash at Southemn Pacific Railroad 263.4 1 1 3800 __1
Citrus Valley Wash
At Watermelon Road (Above Confluence with Gila River) 10.7 __1 __1 2700 __1
At -8 7.8 1 .t 3100 __1
Above Gila Bend Canal 7.8 1 1 3200 1

'Not Computed
“Data Not Available




FLOODING SOURCE FLOODWAY BASE FLOOD
. WATEH_SUFIFACE ELEV&T{ON
Section Mean REGULATORY| WITHOUT WITH INCREASE
Cross Section Distance' Width® Area Velocity FLOODWAY | FLOODWAY
(FEET) (SQUARE § (FEETPER
FEET) SECOND) (FEET NGVD)
Bender Wash
North Triburary
A 0.323 878 1408.18 3.93 789.88 789.88 790.09 0.21
B 0.416 323 565.93 2.95 792.77 792.77 792.86 0.09
c 0.481 422 2478.71 0.67 792.9 7929 793.06 0.16
D 0.562 349 835.46 2 792.93 792.93 7931 0.17
E 0.576 198 255.39 6.54 794 794 793.98 -0.02
F 0.637 270 665.31 2.51 797.07 797.07 797.19 0.12
G 0.734 108 210.48 7.93 800.52 800.52 800.64 012
H 0.829 228 715.31 2.33 803.9 803.9 804.32 0.42
- 0.91 450 1322.27 1.26 804.45 804.45 804.72 0.27
J 0.925 477 1022.43 1.63 804.49 804.49 804.75 0.26
K 0.987 402 +1339.02 1.25 804.55 804.55 804.88 0.33
L 1 143 233.58 7.15 805.08 805.08 806.07 0.99
M 1.09 143 419.83 3.98 811.69 811.69 812.32 0.63
N 1.176 361 51911 3.22 815.97 81597 816.02 0.05
o 1.267 596 836.29 2 819.15 819.15 81913 -0.02
P 1.317 210 617.08 271 819.97 819.97 820 0.03
Q 1.358 333 1418.29 1.18 820.23 820.23 820.26 0.03
R 1.45 255 1319.81 1.27 820.37 820.37 820.41 0.04
S 1.495 91 199.73 8.36 823.73 823.73 823.7 -0.03
T 1.53 155 642.71 2.6 82558 825.58 82568 0.1
u 1.622 465 1599.28 1.04 825.97 825.97 826.09 0.12
v 1.727 464 337.44 4.95 828.31 828.31 828.31 0
W 1.818 448 521.96 3.5 836.47 836.47 836.65 0.18
"Miles Above Confluence with Bender Wash “Width/Width Within County
o FEDERAL EMERGENCY MANAGEMENT AGENCY
5 FLOODWAY DATA
o MARICOPA COUNTY, AZ
(5] L]
AND INCORPORATED AREAS BENDER WASH NORTH TRIBUTARY




FLOODING SOURCE FLOODWAY BASE FLOOD
WATER SURFACE ELEVATION
Section Mean REGULATORY| WITHOUT WITH INCREASE
Cross Section Distance' Width? Area Velocity FLOODWAY | FLOODWAY
(FEET) (SQUARE | (FEET PER
FEET) SECOND) (FEET NGVD)
Bender Wash
A 1.904 799 2888.72 1.42 777 777 778 1
B 1.930 791 150751 3.19 777.32 777.32 777.95 0.63
C 1.968 1177 2619.32 1.71 778.32 778.32 778.43 0.11
D 2.013 1336 1726.22 2.98 778.62 778.62 778.71 0.09
E 2.089 991 944.95 5.4 780.06 780.06 780.03 -0.03
F 2.184 1979 1892.9 2.74 784.72 784.72 784.73 0.01
G 2.274 1465 1360.08 3.93 787.3 787.3 787.29 -0.01
H 2.329 852 1290.66 428 789.88 789.88 789.95 0.07
I 2.445 569 1082.05 3.67 793.2 793.2 793.64 0.44
J 2.553 425 1031.93 3.85 795.64 795.64 796.55 0.91
K 2644 479 1084.82 366 797.77 797.77 798.47 0.7
L 2724 756 815.65 487 800.81 800.81 801.4 0.59
M 2.837 976 1584.01 2.51 805.18 805.18 806.01 0.83
N 2.924 807 1114.57 3.56 808.42 808.42 808.62 0.2
o} 3.024 614 1286.2 3.09 811.57 811.57 811.64 0.07
P 3.122 813 1165.05 3.41 814.2 814.2 814.15 -0.05
Q 3.224 976 1066.52 372 817.27 817.27 817.33 0.06
R 3.299 1107 - 1377.73 2.88 821.14 821.14 821.17 0.03
S 3.409 605 848.44 468 825.83 825.84 826.29 0.45
T 3.495 483 1090.31 3.64 829.84 829.84 830.38 0.54
U 3.588 405 737.36 5.38 833.15 833.15 833.82 0.67
v 3.671 517 1359.88 292 836.6 836.6 837.09 0.49
"Miles Above Confluence with Sand Tank Wash 2Width/Width Within County
= FEDERAL EMERGENCY MANAGEMENT AGENCY
5 FLOODWAY DATA
m MARICOPA COUNTY, AZ
e AND INCORPORATED AREAS BENDER WASH




FLOODING SOURCE FLOODWAY BASE FLOOD
WATER SURFACE ELEVATION
Section Mean REGULATORY| WITHOUT WITH INCREASE |
Cross Section Distance’ Width? Area Velocity FLOODWAY | FLOODWAY
(FEET) (SQUARE | (FEET PER
FEET) SECOND) (FEET NGVD)
Sand Tank Wash
A 4.917 1847 4790.27 3.25 769.49 769.49 769.49 0
B 5.013 1128 2779.88 5.65 770.28 770.28 770.28 0
C 5.112 1046 3814.83 4.12 771.65 771.65 771.65 0
D 5.207 1167 2054.04 7.64 774.66 774.66 774.66 0
E 5.299 1936 3939.11 4.1 778.55 778.55 778.55 0
F 5.387 1902 3678.88 4.49 780.75 780.75 780.74 -0.01
G 5.482 1668 3545.96 473 783.12 783.12 783.13 0.01
H 5.58 1567 4759.96 3.54 784.62 78462 784.62 0
| 5.676 1164 5748.36 29 785.09 785.09 785.09 0
J 5.77 626 1792.63 9.3 788.96 788.96 789.01 0.05
K 5.862 1182 3897.09 4.43 793.15 793.15 793.13 -0.02
L 5.959 1430 3531.89 5.15 795.25 795.25 795.25 0
M 6.062 1727 4092.08 4.84 798.4 798.4 798.4 0
N 6.151 2116 3407.18 6.17 800.78 800.78 800.79 0.01
0 6.257 2456 6122.58 3.96 804.26 804.26 804.26 0
"Miles Above Confluence with Gila River Width/Width Within County

~ FEDERAL EMERGENCY MANAGEMENT AGENCY

>

: FLOODWAY DATA

m MARICOPA COUNTY, AZ

b AND INCORPORATED AREAS SAND TANK WASH




FLOODING SOURCE FLOODWAY BASE FLOOD
WATER SURFACE ELEVATION
Section Mean REGULATORY| WITHOUT WITH INCREASE
Cross Section Distance' Width? Area Velocity FLOODWAY | FLOODWAY
(FEET) (SQUARE (FEET PER
FEET) SECOND) {(FEET NGVD}
Scott Avenue Wash
A 5.258 889 174.98 8.05 760.1 760.1 760.1 C
B 5.338 1189 322252 5.04 762.48 762.48 762.48 4]
c 5.427 1736 3370.29 3.98 765.05 765.05 765.05 0
D 5.521 2165 3345.96 3.94 767.43 767.43 767.43 0
E 5.625 1953 2572.79 35 7704 770.4 770.4 0
F 5.724 1228 2098.56 4.29 772.74 77274 772.73 -0.01
G 5.819 1192 1915.54 4.7 775.1 7751 775.11 0.01
H 5.909 1581 2155.07 3.97 777.41 777.41 777.41 0
l 6.012 1505 2710.15 2.98 779.2 779.2 779.2 0
J 6.104 1523 . 2118.83 3.81 780.86 780.86 780.86 0
K 6.202 1053 2094.77 3.75 783.11 783.11 783.11 0
L 6.306 845 1658.21 4.58 785.16 785.16 785.15 -0.01
M 6.398 833 1990.76 a.a 786.9 786.9 786.91 0.01
N 6.505 1281 1959.43 3.87 789.18 789.18 789.18 0
O 6.605 1094 1536.99 4.56 782.69 792.69 792.69 0
P 6.7 775 1660.2 2.68 794.83 794.83 794.82 -0.01
Q 6.792 171 470.38 6.9 796.01 796.01 796.02 0.01
R 8.895 590 1378.18 2.35 798.5 798.5 798.5 0
s 6.986 272 683.26 4.75 799.61 7589.61 799.61 o
*Miles Above Confluence withSand Tank Wash *Width/Width Within County
4 FEDERAL EMERGENCY MANAGEMENT AGENCY
: FLOODWAY DATA
m MARICOPA COUNTY, AZ
= AND INCORPORATED AREAS SCOTT AVENUE WASH




FLOODING SOURCE FLOODWAY BASE FLOOD
WATER SURFACE ELEVATION
Section Mean REGULATORY| WITHOUT WITH INCREASE
Cross Section Distance’ Width? Area Velocity FLOODWAY | FLOODWAY
(FEET) (SQUARE (FEET PER
FEET) SECOND) (FEET NGVD)
-8 Wash East
A 0.001 760 5218.94 1.72 754.74 754.74 755.72 0.98
B 0.118 809 5654.57 1.64 754.92 754.92 755.86 0.94
c 0.198 1668 9046.66 1.03 755.09 755.09 755.95 0.86
D 0.299 1048 5789.7 1.6 755.24 755.24 756.04 0.8
E 0.395 907 5827.1 1.59 755.45 755.45 756.18 0.73
3 0.49 803 6291.88 1.48 755.6 755.6 756.29 0.69
G 0.695 900 1323.97 7.02 761.42 761.42 761.42 0
"WMiles Abova Confluence withSand Tank Wash 2Width/Width Within Gounty
= FEDERAL EMERGENCY MANAGEMENT AGENCY
s FLOODWAY DATA
m MARICOPA COUNTY, AZ
v AND INCORPORATED AREAS I-8 Wash East




FLOODING SOURCE FLOODWAY BASE FLOOD
WATER SURFACE ELEVATION
Section Mean REGULATORY[ WITHOUT WITH INCREASE
Cross Section Distance' Width? Area Velocity FLOODWAY | FLOODWAY
(FEET) (SQUARE | (FEET PER
FEET) SECOND) (FEET NGVD)
Cemetery Wash
A 0.001 760 5173.34 1.72 754.76 754.76 755.66 0.9
B 0.1086 320 1613.99 0.49 754.91 754.91 755.79 0.88
C 0.202 200 906.75 0.87 754,93 754.93 755.8 0.87
D 0.292 65 124.94 6.32 755.16 755.16 755.51 0.35
E 0.395 30 15917 496 759.58 759.58 759.98 0.4
F 0.497 35 138.47 5.71 761.81 761.81 762.64 0.83
G 0.592 55 2437 3.24 763.63 763.63 764.57 0.94
H 0.682 60 123.06 6.42 765.17 765.17 766.07 0.9
I 0.754 35 140.81 5.61 768.92 768.92 | 769.79 0.87
J 0.861 125 764.88 2.98 7726 772.6 773.19 0.59
K 0.959 100 230.88 3.42 775.34 775.34 775.61 0.27
L 1.052 148 267.17 2.96 777.81 777.81 777.99 0.18
M 1.151 100 164.29 4.81 780.98 780.98 781.64 0.66
N 1.244 180 286.96 2.75 784.73 784.73 785.63 0.9
0 1.335 100 183.62 4.3 788.11 788.11 788.67 0.56
p 1.429 180 365.37 2.16 789.99 789.99 790.58 0.59
Q 1.53 130 135.65 5.82 . 792.58 792.58 792.83 0.25
"Miles Above Confluence withSand Tank Wash “Width/Width Within County

_1 FEDERAL EMERGENCY MANAGEMENT AGENCY

5 FLOODWAY DATA

m MARICOPA COUNTY, AZ

< AND INCORPORATED AREAS PIONEER CEMETERY WASH




FLOODING SOURCE FLOODWAY BASE FLOOD
WATER SURFACE ELEVATION
Section Mean REGULATORY| WITHOUT WITH INCREASE
Cross Section Distance’ Width? Area Velocity FLOODWAY | FLOODWAY
(FEET) {(SQUARE {FEET PER
FEET) SECOND) (FEET NGVD)
Evans Wash

A 0.154 a10 a849.47 0.9 745.89 745.89 746.71 0.82
B 0.228 575 5075.54 1.77 745.9 745.9 746,71 0.81
C 0.324 575 4078.41 2.2 745.94 745.94 746.8 0.86
D 0.418 330 1945.61 4.62 74594 745.94 746.94 1

E 0.508 200 1256.59 7.15 747.39 747.39 748.09 0.7
F 0.509 250 1500.79 5.99 7490.63 749.63 750.42 0.79
G 0.664 370 1766 5.09 750.99 750.99 751.89 0.9
H 0.694 760 5174.68 1.74 754.76 754.76 755.66 0.9

i 0.795 370 1806.65 0.61 754.86 754.86 755,79 0.93
J 0.901 140 756.61 1.47 754.87 754 .87 755.81 0.94
K 1.001 a0 291.91 3.8 755.12 75512 755.04 0.82
L 1.002 63 252.52 4.4 757.05 757.05 757.37 0.32
M 1.185 40 178.14 6.23 759.41 759.41 759.84 0.43
N 1.28 50 261.7 424 761.46 761.46 76242 0.96
0] 1.375 45 190.33 5.83 763.65 763.65 764.4 0.75
P 1.48 77 217.82 5.1 766.58 766.58 767.54 0.96
Q 1.558 65 217.8 5.1 769.75 769.75 770.55 0.8
R 1.654 56 204.79 542 772.54 772.54 773.49 0.95
S 1.728 45 207.86 5.34 775.67 775.67 77571 0.04
T 1.812 45 161.97 B.85 778.27 778.27 778.88 0.62
U 1.903 37 174.62 6.36 783.34 783.34 783.41 0.07
v 1.998 45 204.06 5.44 785.93 785.93 786.67 0.74
W 2111 66 260.38 4.26 788.38 788.38 789.38 1

'Miles Above Confluence withSand Tank Wash

Width/Width Within County

§ =279Vl

FEDERAL EMERGENCY MANAGEMENT AGENCY

MARICOPA COUNTY, AZ
AND INCORPORATED AREAS

FLOODWAY DATA

EVANS WASH




FLOODING SOURCE FLOODWAY BASE FLOOD
_ WATER SURFACE ELEVATION
Section Mean REGULATORY[ WITHOUT WITH INCREASE
Cross Section Distance' Width® Area Velocity FLOODWAY | FLOODWAY
(FEET) (SQUARE | (FEET PER
FEET) SECOND) (FEET NGVD)
Hacker Wash
A 1.21 622 1613.55 5.39 723.41 723.41 724.41 1
B 1.283 350 1637.56 1.98 724.52 724.52 7254 0.88
o 1.306 160 648.35 5.01 725.18 725.18 725.23 0.05
D 1.32 160 811.74 4 725,17 72517 725.6 0.43
E 1.336 160 661.12 4.92 728.19 728.19 728.54 0.35
F 1.351 140 1083.08 3 728.65 728.65 728.98 0.33
G 1,452 80 568.34 5.72 728.47 728.47 729.29 0.82
H 1.53 886 3358.86 3.36 731.61 731.61 732.31 0.7
! 1.539 432 1232.79 7.27 731.84 731.84 732.1 0.26
J 1,612 425 1406.18 6.37 733.96 733.96 734.42 0.46
K 1.65 422 3176.94 2.82 741.26 741.26 741.33 0.07
L 1.734 448 5959.77 1.5 741.32 741.32 741.5 0.18
M 1.829 877 8943.18 1 741.34 741.34 741.56 0.22
N 1.865 896 9291.75 0.95 745.9 745.9 746.32 0.42
o) 1.952 628 4808.22 0.28 745,92 745.92 746.35 0.43
P 2.03 610 3887.28 0.36 745.93 745.93 746,36 0.43
Q 2.204 130 683.54 1.98 745.93 74593 746.36 0.43
R 2.208 100 423.95 3.18 746.49 746.49 746.88 0.39
S 2.418 65 263.11 513 748.48 748.48 748.98 0.5
T 2.508 143 480.03 2.81 750.88 750.88 751.6 0.72
] 2.599 72 311.39 4.34 753.67 753.67 753.68 0.01
Vv 2.686 99 416.28 3.24 755.7 755.7 755.93 0.23
w 2.791 130 540.17 25 756.98 756.98 757.45 0.47
X 2.882 68 225.85 5.98 758.3 758.3 759.24 0.94
Miles Above Confluence withSand Tank Wash “Width/Width Within County
= FEDERAL EMERGENCY MANAGEMENT AGENCY
5 FLOODWAY DATA
m MARICOPA COUNTY, AZ
o AND INCORPORATED AREAS HACKER WASH




FLOODING SOURCE FLOODWAY BASE FLOOD
WATER SURFACE ELEVATION
Section Mean REGULATORY| WITHOUT WITH INCREASE
Cross Section - Distance’ Width? Area Velocity FLOODWAY | FLOODWAY
(FEET) (SQUARE {FEET PER
FEET) SECOND) {FEET NGVD)
Hacker Wash
{Continued)
Y 2,972 60 346.04 3.9 762.22 762.22 763 0.78
Z 3.066 65 273.48 4.94 764.31 764.31 765.2 0.89
AA 3.163 80 270.14 5 767.23 767.23 768.02 0.79
AB 3.258 75 4447 3.04 771.84 771.84 772.23 0.39
AC 3.361 50 182.47 7.4 773.09 773.09 773.47 0.38
AD 3.464 80 322.64 4.18 776.19 776.19 777.09 0.9
AE 3.555 80 246.16 5.48 778.54 778.54 7794 0.56
AF 3.655 32 160.74 8.4 782.81 782.81 783.75 0.94
"Miles Above Confluence withSand Tank Wash “Width/Width Within County

S J18vl

FEDERAL EMERGENCY MANAGEMENT AGENCY

MARICOPA COUNTY, AZ
AND INCORPORATED AREAS

FLOODWAY DATA

HACKER WASH




FLOODING SOURCE FLOODWAY BASE FLOOD
WATER SURFACE ELEVATION
Section Mean REGULATORY| WITHOUT WITH INCREASE
Cross Section Distance' Width? Area Velocity FLOODWAY | FLOODWAY
(FEET) {SQUARE (FEET PER
FEET) SECOND) (FEET NGVD)
Hacker Wash Diversion
A 0 990 1675.93 5.19 72345 72345 724.45 1
B 0.029 880 3269.05 1.69 724.06 724.06 725.04 0.98
C 0.139 850 2616.49 212 724.11 72411 725.08 0.97
D 0.17 440 744.9 7.44 727.44 727.44 727.79 0.35
G 0.219 500 2662.83 2.09 727.97 727.97 728.77 0.8
H 0.268 345 1617.02 3.44 728.01 728.01 728.97 0.96
! 0.364 284 662.18 8.32 720.54 729.54 7298.76 0.22
J 0.449 238 1105.12 5.04 732.63 732.63 733.59 0.96
K 0.54 201 1059.69 5.26 733.9 733.9 734.9 1

"Miles Above Confluence withSand Tank Wash

“Width/Width Within County

S 31avl

FEDERAL EMERGENCY MANAGEMENT AGENCY

MARICOPA COUNTY, AZ
AND INCORPORATED AREAS

FLOODWAY DATA

HACKER WASH DIVERSION




FLOODING SOURCE FLOODWAY BASE FLOOD
WATER SURFACE ELEVATION
Section Mean REGULATORY| WITHOUT WITH INCREASE
Cross Section Distance' Width?® Area Velocity FLOODWAY | FLOODWAY
(FEET) (SQUARE (FEET PER
FEET) SECOND) (FEET NGVD)
Gila Bend Canal Wash
A 0.069 710 4286.51 0.24 744 4 744.4 745.15 0.75
B 0.172 510 1477.32 0.73 744.4 744.4 74515 0.75
C 0.27 435 1658.35 0.79 744.49 744.49 745.19 0.7
D 0.375 410 1736.27 0.88 744.56 744.56 745.24 0.68
E 0.478 410 1647.88 1.01 744.63 74463 745.29 0.66
F 0.546 420 1902.58 0.87 744.68 744.68 745.33 0.65
G 0.62 420 2529.21 0.87 744.71 74471 745.35 0.64
H 0.689 370 2004.39 1.3 74473 74473 745.38 0.65
| 0.773 320 2014.82 1.43 74477 744.77 745.43 0.66
J 0.835 315 1634.58 1.86 744.8 744.8 745.48 0.68
K 0.202 365 2484 .24 1.24 744.85 744.85 745.57 0.72
"L 0.974 355 1888.74 1.64 744.86 744.86 745.6 0.74
M 1.052 330 2193.76 1.34 74494 744.94 745.68 0.74
N 1.143 370 662.12 51 745.04 745.04 745.61 0.57
'Miles Above Confluence withSand Tank Wash 2Width/Width Within County
= FEDERAL EMERGENCY MANAGEMENT AGENCY
: FLOODWAY DATA
m MARICOPA COUNTY, AZ
> AND INCORPORATED AREAS GILA BEND CANAL WASH




FLOODING SOURCE FLOODWAY BASE FLOOD
WATER SURFACE ELEVATION
Section Mean REGULATORY| WITHOUT WITH INCREASE
Cross Section Distance’ Width? Area Velocity FLOODWAY | FLOODWAY
{FEET) (SQUARE (FEET PER
FEET) SECOND) {FEET NGVD)
Quilotosa Wash
A 3.776 1518 3375.39 45 717.21 717.21 718.21 1
B 3.793 1417 5445 2.79 717.95 717.95 718.62 0.67
C 3.874 2330 7839.08 1.94 723.1 723.1 723.14 0.04
D 3.892 2360 7489.14 2.03 723.11 723.11 723.17 0.086
E 3.921 2400 12498.8 122 726.37 726.37 726.62 0.25
F 4.013 700 2101.46 4.36 726.38 726.38 726.48 0.1
G 4109 818 1479.45 6.2 728.32 728.32 728.88 0.58
H 4.201 980 1700.25 539 73191 731.91 732.46 0.55
I 4.29 8486 1483.31 6.18 734.45 734.45 734.97 0.52
J 4.386 808 1735.69 5.28 737.69 737.69 738.26 0.57
K 4.399 1672 2680.67 342 743.73 743.73 74416 0.43
L 4.414 1700 3433.37 2,67 744.03 744.03 744.61 0.58
M 4.477 1125 2977.84 1.49 744.41 744.41 74513 0.72
N 4.567 800 8197.29 0.54 744 .45 744.45 7452 0.75
O 4.664 800 3226.73 3.02 744.52 744.52 745.07 0.55
P 4.755 550 3738.34 242 747 747 747.36 0.36
Q 4.845 144 524.26 8.49 748.2 748.2 748.81 0.61
R . 4.936 469 2730.97 5.04 753.88 753.88 754.34 0.46
S 5.025 500 2083.57 214 754.94 754.94 755.32 0.38
T 5.114 400 894.16 4,98 755.14 755.14 755.65 0.51
U 5.203 610 1293.75 3.44 757.04 757.04 757.38 0.34
v 5.289 816 1072.95 415 758.49 758.49 759.41 0.92
W 5.379 545 877.19 5.07 762.11 762.11 762.63 0.52
X 5.48 1608 1952.54 4.02 766.07 766.07 766.18 0.11
"Miles Above Confluence withSand Tank Wash *Width/Width Within County
o FEDERAL EMERGENCY MANAGEMENT AGENCY
3 FLOODWAY DATA
m MARICOPA COUNTY, AZ
i AND INCORPORATED AREAS QUILOTOSA WASH




FL.OODING SOURCE FLOODWAY BASE FLOOD
WATER SURFACE ELEVATION
Section Mean REGULATORY] WITHOUT WITH INCREASE
Cross Section Distance' Width? Area Velocity FLOODWAY | FLOODWAY
(FEET) (SQUARE | (FEET PER
FEET) SECOND) (FEET NGVD)
Quilotosa Wash
(Continued)
Y 5.569 1087 1452.06 5.41 768.72 768.72 769.11 0.39
zZ 5.663 951 1580.25 4.97 771.65 771.65 772.32 - 0.67

AA 5749 1217 1752.42 4.48 774.24 774.24 774.82 0.58

AB 5.841 1007 1860.53 4.22 776.19 77619 776.68 0.49

AC 5.907 860.2 1179.42 6.66 777.6 777.6 778.59 0.99

AD 5.993 1197 1941.3 4.04 780.7 780.7 781.59 0.89

AE 6.084 974 1375.47 571 782.88 782.88 783.74 0.86

"Miles Above Confluence withSand Tank Wash “Width/Width Within County
- FEDERAL EMERGENCY MANAGEMENT AGENCY
>
5 FLOODWAY DATA
- .
MARICOPA COUNTY, AZ

i AND INCORPORATED AREAS - QUILOTOSA WASH




FLOCDING SOURCE FLOODWAY BASE FLOOD
WATER SURFACE ELEVATION
Section Mean REGULATORY] WITHOUT WITH INCREASE
Cross Section Distance’ Width? 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 74513 0.72
AG 4.770 280 466.61 7.29 744.98 744.98 74542 0.44
AH 4.870 340 804.6 4.23 748.52 748.52 749.52 1
Al 4.980 280 656.23 518 751.39 751.39 752.04 0.65
Ad 5.099 350 760.61 4.47 754.65 754.65 75512 0.47
AK 5.186 285 602.21 5.65 756.75 756.75 757.48 0.73
AL 5.269 270 604.91 5.62 758.35 769.35 760.32 0.97
AM 5.372 275 541.58 5.3 762.62 762.82 763.47 0.85
"Miles Above Confluence withSand Tank Wash *Width/Width Within County
>
d FEDERAL EMERGENCY MANAGEMENT AGENCY
5 FLOODWAY DATA
m MARICOPA COUNTY, AZ
o AND INCORPORATED AREAS QUILOTOSA WASH (EAST SPLIT)




FLOODING SOURCE FLOODWAY BASE FLOOD
WATER SURFACE ELEVATION
Section Mean REGULATORY| WITHOUT WITH INCREASE
Cross Section Distance’ Width? Area Velocity _ FLOCDWAY | FLOODWAY
(FEET) (SQUARE (FEET PER
FEET) SECOND) (FEET NGVD)
Waest Quilotosa Wash
A 0.239 1498 3324.22 4.57 717.21 717.21 718.21 1
B 0.256 1429 5452.76 2.79 717.95 717.95 718.63 0.68
C 0.337 2340 7684.85 1.98 723.04 723.04 723.06 0.02
D 0.355 2370 7327.79 2.07 723.05 723.05 723.09 0.04
E 0.387 2450 11779.48 1.29 726.26 726.26 726.25 -0.01
F 0.475 700 3017.41 3.51 726.24 726.24 726.24 0
G 0.563 600 1576.43 6.72 727.29 727.29 727.48 0.19
H 0.654 514 1904.73 5.57 730.74 730.74 731.08 0.34
I 0.742 542 1899.74 5.58 732.66 732.66 733.36 0.7
J 0.832 700 1857.65 5.71 735.55 735.55 736.12 0.57
K 0.879 1200 1605.03 6.6 742.52 742.52 742.94 0.42
L 0.89 1380 3338.17 3.21 743.33 743.33 74404 0.71
M 0.928 1480 7928.54 1.35 743.44 743.44 744.27 0.83
N 1.018 1510 5689.5 1.88 743.49 743.49 744.37 0.88
0] 1.107 1510 2628.9 4.07 743.76 743.76 74476 1
P 1.202 1480 2615.9 4.09 747.07 747 .07 747.55 0.48
Q 1.293 1480 2759.32 3.88 74911 749.11 750.09 0.98
R 1.371 1350 2666.31 4.01 751.45 751.45 752.06 0.61
S 1.449 1250 2545.38 4.2 753.68 753.68 754.32 0.64
T 1.515 1200 2502.15 4.28 755.21 755.21 756.08 0.87
U 1.593 1100 2543.23 4.21 756.67 756.67 757.62 0.95
v 1.675 895 1912.53 5.59 758.16 758.16 758.79 0.63
W 1772 850 1718 6.23 760.74 760.74 761.41 0.67
X 1.873 1100 2328.5 4.6 763.13 763.13 764.1 0.97
"Miles Above Confluence withSand Tank Wash “Width/Width Within County
o FEDERAL EMERGENCY MANAGEMENT AGENCY
5 FLOODWAY DATA
m MARICOPA COUNTY, AZ
o AND INCORPORATED AREAS WEST QUILOTOSA WASH




FLOODING SOURCE FLOODWAY BASE FLOOD
WATER SURFACE ELEVATION
Section Mean REGULATORY| WITHOUT WITH INCREASE
Cross Section Distance' Width? Area Velocity FLOODWAY | FLOODWAY
(FEET) {SQUARE (FEET PER
FEET) SECOND) (FEET NGVD)
West Quilotosa Wash
(Continued)
Y 1.969 1050 1699.54 6.3 765.34 765.34 766.29 0.95
Z 2.058 1190 1845.46 5.8 769.07 769.07 769.93 0.86
AA 2.155 830 1913.81 5.59 772.65 772.65 773.1 0.45
"Miles Above Confluence withSand Tank Wash 2Width/Width Within County
= FEDERAL EMERGENCY MANAGEMENT AGENCY
5 | FLOODWAY DATA
m MARICOPA COUNTY, AZ
o AND INCORPORATED AREAS WEST QUILOTOSA WASH




FLOODING SOURCE FLOODWAY BASE FLOOD
WATER SURFACE ELEVATION
Section Mean REGULATORY| WITHOUT WITH INCREASE
Cross Section Distance' Width? Area Velocity FLOODWAY | FLOODWAY
(FEET) (SQUARE (FEET PER
FEET) SECOND} {FEET NGVD)
Sauceda Wash
A 4.011 132 754.29 6.19 721.39 721.39 722.39 1
B 4.045 118 697.99 6.69 722.41 722.41 723.18 0.77
C 4.062 110 775.52 8.02 724.06 724,06 724.42 0.36
D 4.079 94 971.08 4.81 726.07 726.07 726.07 0
E 4.09 105 966.11 4.83 727.47 727.47 727.61 0.14
F 4,107 103 978.73 4.77 727.56 727.56 727.76 0.2
G 4129 500 3035.16 1.54 729,24 729.24 729.6 0.36
H 4,184 555 2147.78 4.06 729.22 729.22 729.55 0.33
[ 4.27 408 1270.44 6.86 729.42 729.42 730.04 0.62
J 4.364 425 1589.02 5.49 731.28 731.28 732.01 0.73
K 4.457 355 13835 8.3 732.78 732.78 733.5 0.72
L 4.482 1676 2663.21 3.27 742.82 742.82 743.38 0.56
M 4.497 1705 3564.45 2.45 743.1 7431 743.91 0.81
N 4.543 1690 13432.78 0.65 743.44 743.44 744.39 0.95
O 4.64 550 4206.09 1.35 743.44 743.44 744.39 0.95
P 4728 458 2932.77 1.94 743.52 743.52 744.44 0.92
Q 4.821 340 792.19 7.18 744.41 744.41 745.3 0.89
R 4.909 440 1330.23 4.28 747.82 747.82 748.82 1
S 5.001 330 1076.15 5.29 750.03 750.03 750.83 0.8
T 5.081 250 1147.71 4.96 752.24 752.24 752.74 0.5
U 5.187 215 886.17 B.42 754.49 754.48 755 0.51
Vv 527 240 1072.17 5.31 757 757 757.77 0.77
w 5.367 261 1038.6 5.48 759.07 759.07 759.81 0.74
X 5.453 283 867.68 6.56 761.28 761.28 762.18 0.9
Y 5.551 315 1208.99 4.71 763.95 763.95 764.95 1
z 5.639 240 1200.31 4.74 765.91 765.91 766.55 0.64
AA _ 5.734 216 1002.28 5.68 767.59 767.59 768.44 0.85
Miles Above Confluence withSand Tank Wash 2Width/Width Within County
- FEDERAL EMERGENCY MANAGEMENT AGENCY
5 FLOODWAY DATA
m MARICOPA COUNTY, AZ
b AND INCORPORATED AREAS SAUCEDA WASH
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STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH BENDER WASH MAIN BRANCH
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STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH GILA RIVER
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HORIZONTAL: North American Datum of 1983
VERTICAL: National Geodetic Vertical Datum of 1929

STATEMENTS BY PROFESSIONAL REGISTRANTS

The following statements apply to the individual seals affixed to each 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:

The floodpigin and floodway delineation were prepared under my direct
supervision:
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FLOOD CONTROL DISTRICT

OF MARICOPA COUNTY
FLOOD DELINEATION STUDY OF

CITRUS VALLEY WASH
F.C.D. CONTRACT NO. 99-18
GILA BEND ADMP

LEGEND

100—YR FLOODPLAIN BOUNDARY

FLOODWAY BOUNDARY

Floodwoy WSEL 5519

o2

® ERM26

FP=100 Yr WSEL

FW:

Q=100 Yr Flow

HYDRAULIC BASE LINE & RIVER MiEE —l—oem .

ELEVATION REFERENCE MARK
BASE FLOCD ELEVATIONS
ZONE DESIGNATIONS

SECTION LINE

CROSS SECTION

800’

i

. 717 at

centerfine of headwall o north side of west Bbound intersiofe 8,
+/— 120 feet egst of milepost 112, Section 5. T6 S, R5 W

55
6,

the west bound interstate 8 off romp. Section 6,

ERM #43 EL=762.57

|r-5-5§
4007

ZONE AE

DESCRIPTION /LOCATION

35) 36! m | 32| 23l 34

CONTOUR INTERVAL = 4 FEET

INDEX MAP
SCALE: 1"= 400°

4007

GEODETIC VERTICAL DATUM OF 1929

ERM #19 EL=738.01

33! zal

730.88
s | Brass cap in centerline of headwall on the west

!

ELEVATION REFERENCE MARKS
NOTE: ALL ELEVATIONS ARE BASED ON MATIONAL
bridge 0.05 miles to a Y, right at Y then southerly dlong
dirt track 0.95 miles then feft 150 feet to the point. Brass cap
15 feet west of a mesquite tree and +/—145 feet north
of & high metal post. Section 8, T6 S, R5 W

32!

3t

foundation at well site, 3.0 rniles west of Highway 85 along the
Gilo Bend Condl, on the north side of north candl road. Section
5 TESREW

of bridge over conal of base of 47 x 47 metal gatepost, 4.0
miles west of Highway 85 along the Gla Bend Candl, or the
south side of north conal road. Section 5, T6 S, R 5 W
Brass cap in concrete. 4.0 miles west of Highway 85 on the
north side of the Gila Bend Candal to a bridge, then socutherly

Chiseled square at the northeast comer of 8.5 x 8.5° masonry
ERM #20 EL=740.03 Chiseled square ot the northwest comer

ERM #26 EL=721.20 ADOT Brass Cap marked ™

guard, on the west side of Citrus Volley Road,

ERM 27 EL
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OF MARICOPA COUNTY
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FLOOD DELINEATION STUDY OF
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FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

FLOOD DELINEATION STUDY OF
WEST QUILOTOSA WASH

F.C.D. CONTRACT NO. 99-18
GILA BEND ADMP

LEGEND

100~YR FLOGDPLAIN BOUNDARY
FLOODWAY BOUNDARY

EXISTING APPROXIMATE
FLOODPLAIN BOUNDARY

o
HYDRAULIC BASE LINE & RIVER MILE —b—

.0

FP=100 vr woeL 2518
CROSS SECTION FW=Floodway WSEL
Q=100 Yr Flow
ELEVATION REFERENCE MARK & ERMP6
BASE FLOOD ELEVATIONS Ll
ZONE DESIGNATIONS ZONE AE
SECTION LINE _
ELEVATION REFERENCE MARKS
NOTE: ALL EIEVATIONS ARE BASED ON NATIONAL
GEODETIC VERTICAL. DATUM OF 1828
LD. NUM.  ELEV. {FT) DESCRIPTION /LOCATION

ERM #17 EL=742.46

Chiseled square in north end of headwall, on the west side of
conal siphon, 1.15 miles west of Highway 85 along the Gila Bend
Candl, on the south side of north conal road.

Section 5, T6E S, R5W

ERM #24 EL=727.69

NGS Point "TOSA”, (PID DAG68S) Located West of Gla Bend
afong the Union Pacific Rafiroad, 2.1 miles west of Markin
Avenue. Point fies 1.6 mileg weat of the I-8 overpass, 50 foeet
north of the north roil, and 96.5 feet south of the extended
centeriine of the I-8 frontage road

Section 3, T6 5, R 5 W

ERM #25 Q1 =725.56

Chiseled square on top of hegdwall at northwest comer of bridge
on west bound Interstote 8, 0.25 miles east of milepost 113,
Section 4, T6 S, R5 W

ERM §44 EL=766.52

Brass cop in concrete. 4.0 miles west of Highway 85 on the
north side of the Gile Hend Condl to a bridge, then southerly
across bridge 0.05 miles to a Y, Jeft at Y and south easterly
and easterly 1.45 miles to o ¥, right at Y then southeasterly
0.95 miles to @ gale in fence. Station at north end of gole, 2
feet north and 2 feet west of g 6™x8" post.

Section 9 TE S RO W

ERM #45 EL=774.62

Brass cap in concrete. 4.0 miles west of Highway 85 on the
north side of the Gilg Bend Conal to a bridge, then southerly
across bridge 0.05 miles to a Y, left at Y and south easterly
and easterly 1.45 miles to a ¥, left ot Y ond conlinue sasterly
0.85 miles to g line of utility poles running north and south,
south dlong utility line 0.95 miles to a gate in a fence. Station
at west end of gate, 2.5 north and 1.5 west of a 67x8™ post.
Section 10, TE S, R 5 W

sl w2l 33] 34| 35| 36f a2l 32| 33034
1 _ -~ Ir-5-5] 1
3 1 T—6-15
spF5 b1 [T T+ 1 =
| ™
1 5 7 1 g
7l 1 8 1 12 7lll8fta 10
5 i i
817 Tie s ;1 liz lis f7 lie lis
xx E 3
INDEX MAP 2y N
a e NOT TO SCALE
o 400’ 200

=

400’
[
SCALE: 17= 400’
CONTOUR INTERVAL = 4 FEET

Engineering and Environmentgl Consultants, Inc.
3003 N. Centrai Avenue, Suite 600

Phoenix. Arizong 85012-2905

TEL: (602)248—-7702 FAX:(602)248-7851
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FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

FLOOD DELINEATION STUDY OF

QUILOTOSA WASH
F.C.D. CONTRACT NO. 99-18
GILA BEND ADMP
LEGEND

100-YR FLOODPLAIN BOUNDARY
FLOODWAY BOUNDARY —_— e ———

EXISTING APPROXIMATE = = @ ———re—————
FLOODPLAIN BOUNDARY

o™
HYDRAULIC BASE UNE & RIVER MILE —t——eme.
FP=100 Yr wsEL 5519

.0

CROSS SECTION FW=Floodway WSEL
Q=100 Yr Flow
ELEVATION REFERENCE MARK & ERM26
BASE FLOOD ELEVATIONS 1770
ZONE DESIGNATIONS
£ DES ZONE AE
SECTION LINE

ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED ON MATIONAL
GEODETIC VERTICAL DATUM OF 1929

1LD. NUM.  ELEV. (FT) DESCRIPTION /LOCATION

ERM §17 El=74246

Chiseled square in north end of headwall, on the west side of
canal siphon, 1.15 miles west of Highway BS dlong the Gila
Bend Conal, on the south side of norih canal road. Section 3,
TESRSW

ERM 21 EL=787.94

NGS Point "R—1", (PID DAD439) Located SW of Gla Bend along
the E side of SR B5, 1.9 miles S of -18. Point lies between
SR 85 ond the Ruifrood tracks, 66 feet SE of the SR 85
centerline, 90 feet NW rail of the tracks, and 5 feet SE of
Railway milepost 3. Section 14, T6 S, RS W

ERM $22 EL=754.46

Chiseled square on the southwest comer of an electricol
equipment pad at pump, 25 feet north of a uility pole, 0.55
miles west of Highway B5 from the intersection of Highway 85
and Thoyer Road. Section 2 T6 S, R 5 W

ERM 24 E1=727.69

NGS Point “TOSA™, (PID DAOG685) Located West of Gila Bend
dlong the Union Pacific Rairoud, 2.1 miles west of Martin
Avenue. Pont lies 1.6 riles west of the |-8 overpass, 50
feet north of the north rai, ond 96.5 feet south of the

\\\‘ “EP=744.40

172 FW=745.15 »
1,080

extended centering of the -8 frontage road Section 3, T 6 S,
REW

ERM #45 EL=77462

Bross cop in concrefe. 4.0 miles west of Highway 85 on the
north side of the Glia Bend Candl to ¢ bridge, then southerly
across bridge 0.05 miles to @ Y, left at ¥ and south euasterly
and eosierly 1.45 miles to a Y, feft al Y and continue easterly
0.85 miles to g line of utility poles running north ond south,
south dlong uliity line 0.95 miles to a gate in a fence.
Station gt west end of gote, 2.5" north and 1.5" west of @
€7x8” post.  Section 10, TE S, R5 W
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FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY
FLOOD DELINEATION STUDY OF
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FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

FLOOD DELINEATION STUDY OF
HACKER WASH

F.C.D. CONTRACT NO. 99-18
GILA BEND ADMP

LEGEND

100-YR FLOODPLAIN BOUNDARY
FLOODWAY BOUNDARY

EXISTING APPROXIMATE
FLOODPLAIN BOUNDARY

(=]

HYDRAULIC BASE LINE & RIVER ME —L
FP=100 Yr WSEL

CROSS SECTION FW=Floodway WSEL 5,519
Q=100 Yr Flow

ELEVATION REFERENCE MARK @ ERMZ26

BASE FLOOD ELEVATIONS 1770

ZONE DESIGNATIONS ZONE AE

SECTION LINE

ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL
GEODETRC VERTICAL DATUM OF 1929

LD. NUM.  ELEV. (FT) DESCRIPTION/LOCATION
ERM #4 E1L=727.68
1.1 Mies west along the Scuthemn Pocific Raifroad from the
depot ot Gia Bend to a bridge, 8 Feet north of the north
raif of the north track set in a drilt hole in the top of the
northwest concrete abutment and about 5 inches lower than
the track. The mark is a bross cop stamped Coost &

el

H 7227

= . !
N S e -0y ~ S ™y > ) : Geodetic Survey K354
= B S, Ly & T . s b h i
v A [ 774 e iy, e 2 s v ¥ PR = 7 ERM #22 1 =754.46
o i ) g ) ] 2 . . i Ny S 4] = / Chiseled square on the southwast comer of an electricol
= i ‘ — e D ! 5 . ey e N 1. A \ | - g N ANy
/) ’ii{"’ 77 NGN

( equipment pad at pump, 25 feet north of a ulility pole,
= \ b S h = X xy I 0.55 miles west of Highway 85 from the intersection of
R W A NG Ay AP = A e . \36. - Highway BS and Thayer Road. Section 2, TE S, R 5 W,
| G128 : ey ; :
8510 T [ # >~ -

ERM #23 F1=78542

NGS Point "J—331", (PID DAO498) Located 1.65 nn. SW
glong the Tucson, Comedio and Gilo Bend Railwoy from ihe
Martin Averiue crossing in Gio Bend, at the second
telegroph pole SW of railway milepole 2, ot a dip in the ofd
highway 8, 195,5 feet North of the NW comer of a wooden
railway bridge number Z1, 95.4 feet NW of the NW roil of
the tracks, 46.0 feet SE of the centerline of the oid
highway, 5.0 feet NE oth the telegroph pole, 2 ft. SW from
a witness post, and 1 fi. below the tracks.

Section 1ZTE S RS W
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FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY
FLOOD DELINEATION STUDY OF

EVANS WASH & CEMETERY WASH
F.C.D. CONTRACT NO. 99-18

GILA BEND ADMP
LEGEND

100-YR FLOODPLAIN BOUNDARY
FLOODWAY BOUNDARY —_—————
EXISTING APPROXIMATE =~  ——— e

FLOODPLAIN BOUNDARY 2

HYDRAULIC BASE LINE & RIVER MLE —t— 0o
FP=100 Yr WSEL

CROSS SECTION FW=Floodway WSEL 5.519
Q=100 ¥r Fiow

ELEVATION REFERENCE MARK & ERM26

BASE FLOOD ELEVATIONS 1770

ZONE DESIGNATIONS ZONE AE

SECTION LINE

ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL
GEODETIC VERTICAL DATUM OF 1928

LD. NUM.  ELEV. {(FT) DESCRIPTION /LOCATION

ERM #13 EL=795.60

Located 0.3 miles south dlong Stote Highway B5 from the
Southemn Fecific Company Ruaiiroad Station at gile bend, thence
1.8 miles south along graded road ot the "1™ junction of o
graded road leading eost of a fence corner, 51 feet north of
the centerliine of the rood east, 45 feet east of the centeriine
of the cenierine of the road south, 36 feet north of the fence
corner 2.3 feet north of a withess post 2.4 faet west of a
fence, and set in the top of a concrete post projecting 0.6
feet above the ground and level with the road. The mark is a
brass cap stamped "U.S. Coast & Geodetic Survey N298~

ERM #i4 EL=766.82
Located 0.3 miles south along State Highway 85 from the
Southern Pacific Company Railroad Station at Gile Bend.
Thence 0.7 mile south along @ graded road on o small barren
patch, 59 feet south of the centerfine of the road, 2.4 fest
north of & wilness post and set in the top of a concrete post
projecting 0.5 foot above the ground and about 1 foot higher
than the road. The mark is a brass cap stamped "U.5. Coast
and Geodetic Survey M298"
ERM #23 EL=785.42
NGS Point "J—331", (PID DAQ498) Located 1.65 mi. SW along
the Tucson, Comelie ond Gle Bend Raiway from the Martin
Avenue crossing in Gilo Bend, at the second telegroph pole SW
of rallway mile pole 2, at a dip in the old highway 8, 1955
feet North of the NW cormer of a wooden rofiway bridge
number 21, 95.4 feet NW of the NW roil of the trucks, 46.0
fect SE of the centerline of the old highway, 5.0 feet NE oth
the telegraph pole, 2 ft. SW from @ witness post, and 1 fL
below the tracks.
Section I2 T6 S RS W
ERM #32 FEL=744.75
17 iron pipe, 2.8 feet eost and 1.0 foot north of @ utility
pole and 2.6 feet north of a #4 rebar with cap starnped LS
9087", +/— 30 feet south of a building comer and +/— 150
feet west of the intersection of Main St and Martin Ave
 Section 31, T5S. R5 W
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FLOOD CONTROL DISTRICT
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2| Located 0.3 miles south along State Highway 85 from the

Southern Pacific Company Railrood Stotion ot Gile Bend.  Thence

> ;} read. The mark is o brass cap stamped "U.S. Cagst ond

g | post, set in the top of a concrete post projecting 0.4 foot above

OF MARICOPA COUNTY
FLOOD DELINEATION STUDY OF
SAND TANK WASH &
SCOTT AVENUE WASH
F.C.D. CONTRACT NO. 99-18
GILA BEND ADMP

LEGEND
100-YR FLOODPLAIN BOUNDARY
FLOODWAY BOUNDARY _——— —
EXISTING APPROXIMATE =~ —~———— ———
FLOODPLAIN BOUNDARY 2
HYDRAULIC BASE LINE & RIVER MILE —L—
FP=100 Yr WSEL
CROSS SECTION FW=Floodway WSEL 5.519
Q=100 ¥r Flow
ELEVATION REFERENCE MARK & ERM26
BASE FLOOD ELEVATIONS e

ZONE DESIGNATIONS ZONE AE
SECTION LINE -

ZONE A WITH SPECIAL FLOOU HAZARD
;0' ;0;0;0} AREAS THAT EXPERIENCE SIGNIFICANT LATERAL
KeSSR5] FLOW BETWEEN WASHES. NO DEVELOPMENT
DA SHALL BE ALLOWED THAT WOULD INHIBIT THE
LATERAL CROSS FLOW,

ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL
GEODETIC VERTICAL DATUM OF 1929

LD. NUM.  ELEV. (FT) DESCRIPTION /LOCATION

ERM #13 E=79560

Sauthern Pacific Company Raiiroad Station at gifa bend, thence
1.9 miles south along graded rood at the *T" junction of a
graded road leading east of a fence comer, 51 feet north of the
centerline of the roed east, 45 feel east of the centerline of
the centerfine of the rood south, 36 feet north of the fence
corner 2.8 feet north of a witness post 2.4 feel west of o

fence, and set in the top of a concrete post projecting 0.6 feet
above the ground and level with the rood. The mork is ¢ brass
cap stamped “LLS. Coost & Geodetic Survey N298°

ERM #14 El=756.82

Located 0.3 miles south along State Mighway 85 from the

0.7 mis south dlong o graded rood on o small barren patch, 59
feet south of the centerline of the road, 2.4 feet nporth of g
wilness post and set in the top of a concrete post projecting
0.5 foot above the ground end about 1 foot higher than the

Geodetic Survey M298"

ERM #16 ERM Ei=804.28

Located 0.3 mile south along State Highway 85 from the Southern
Pacific Railroad Station at Gila Bend. Thence 1.9 miles south
dgong a groded road, thence 0.7 mile east along o graded road
at a gravel pit and @ lorge mound of dirt ot the junction of a
track road leading south dlong a fence line, 86 feet north of the
remains of a frece corner. 111 feet north of the junction of the
tracked road, 18 feet east of the dirt mound, 5.0 feet northwest
of a & foot high wovden post, 1.6 feet southwest of g winess

the ground and tewel with the roads. The mark is a brass cap
stomped "U.S. Cogst & Geodetic Survey RED”

ERM £38 EL=786.03

ADOT Brass Cap marked "786.19" on headwalf on the north side
of west bound Interstote 8, 0.8 miles west of milepost 119.
Section 5, T6 5, R 4 W

ERM #39 E1=773.63

ADOT Brass Cap marked “Elev 773.79 MED. $TA. 5145+22.66% on
headwall o north side of west bound Intersiate 8, 0.5 miles west
of milepost 118 and 0.1 miles west of bridge over Sand Tank
Wash. Section 6, TE 5 R 4 W
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FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

FLOOD DELINEATION STUDY OF

BENDER WASH &

BENDER WASH NORTH TRIBUTARY

F.C.D. CONTRACT NQ. 99-18
GILA BEND ADMP

LEGEND

100-YR FLOODPLAIN BOUNDARY
FLOODWAY BOUNDARY —_——— e e ———

EXISTING APPROXIMATE @~ = @ ————————— =
FLOCDPLAIN BOUNDARY

.0

o
HYDRAUMC BASE LINE & RIVER MLE —H——
FP=100 Yr WSEL 5516

CROSS SECTION FW=Floodway WSEL
Q=100 Yr Flow
ELEVATION REFERENCE MARK @ ERM26
BASE FLOOD ELEVATIONS 710
ZONE DESIGNATIONS ZONE AE
SECTION LINE — e ——

ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL
GEQRETIC VERTICAL DATUM OF 1929

LD. NUM.  ELEV. (FT) DESCRIPTION /LOCATION

ERM # 10: ERM EL = 806.43

This station is located 2.6 miles east along State Highway 84
from the Southern Pacific Company Railroad Station ot Gilg
Bend obout 0.3 miles east of a ronch house. 50 fest north
of the centerfine of the highway, 1 fool north of the highway
boundary line, and about 1 foot above the surface of the
highway, set in the top of a concrete post projecting 3
inches abowe ground. The mark i3 a brass cap stamped
"U.S. Coast & Geodetic Survey AB4™.

ERM§I2 B} = B819.24

This station is located 2.5 miles southeast on State Highway
84 from the junction of U.S. Highway 80, 1.0 miles east of
Gile Bend, to ¢ gate in right—of—way fence, pass thru gate
and go 0.2 miles southerly to the proposed interstote Route,
thence 0.5 miles on the proposed route, 70.19 feet north of
F.M. 2, 52.85 feet southwest of RMJ, 4 foet south of a
metal witness post with sign, set in g cfindricol concrete
post prajecting 4 inches. The mark is o bross cap stamped
"Coast & Geodetic Survey GIANT .

ERM #38 E1L=786.03

ADOT Brass Cap marked "786.197 on headwall ont the north
side of west bound Interstate 8, 0.8 miles west of milepost

119.
Section 5, TE S, R 4 W

INDEX MAP

atl sel 33! a4l 35| 3] a ] 32 3324
1 i | —

&6 3 =4
Y
2,

7| 8 P 1 1

-

8117 Tie 15 (14 EIQ !

‘ 400" o 400° 800"
| I e T —] f—

N SCALE: 17= 4007
CONTOUR INTERVAL = 2 FEET

AND 4 FEET

Engineering and Environmental Consultanis, Inc.
3003 N. Central Avenue, Suite 600

Phoenix, Arizona 85012-2905

TEL: (602)248—-7702 FaX:(602)248-7851

DESIGN Ziv | teger | FLOOD CONTROL DISTRICT
DESIGN CHK.| FCDMC | 10/00 OF MARICOPA COUNTY
NOED BY:
PLANS kn | 10/m o
APPROVED BY:
PLANS CHC | LAV | 10/01 .
DATE: 9 [ - }




Wy

ZONE A998 To be protected fromm 10~yez- ficod by
Federal flood protection  sosme= under
construction; no base eleval ons f=iermined.

ZONEV Coastal flood with wvelgsi—. ~==zrz [wave
action); no base flood evzr’zns deter-
mined,

ZONE VE  Coastal flood with veior’>. -—azarc {wave
action); base flood e'svaz »r: Zzig~mired.
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SPECIAL FLOOD HAZARD AREAS INUNDA
BY 100-YEAR FLOOD

ZONE A No base flood efevations determined,

ZONE AE  Base fiood elevations determined.
JOING PANEL 3485

e e e . . . - 2ZONE AH  Flood depths of 1 to 3 feet {usually are:
T ’ . ponding}; base flood elevations determi

A ZONE A0 Flood depths of 1 to 3 feet {usually s
‘ flow on sloping terrain); average de
determined. For areas of alluvial fan i
ing, velocities also determined.

h ZONE AS9 To be protected from 100-year flood

. : . Federal flood protection system ul
Marlc O pa CO UIlty - ' construction; no base elevations determi

1 - g . N Coastal flood with velocity hazard (1
Unlncorporated AI eab ‘ . ZONEV action}; no base flood elevations d

040037 ) . - ‘ . - - . mined,

ZONE VE  Coastal flood with velocity hazard (s
action}; base flood elevations determi

FLOODWAY AREAS IN ZONE AE

OTHER FLOOD AREAS

ZONE X Areas of 500-year flood; areas
100-year flood with average de
of less than 1 foot or with drair
areas less than 1 square mile;
areas protected by levees from

’ . year flood.

OTHER AREAS

ZONE X Areas determined to be outside
year flood plain.

‘ ZONE D Arteas In which flood hazards

undetermined.
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AH AQ, A99, V, V1I-30 ANDVE. -

Certain areas not 1n Special Flood Hazarg Areas may be protected ty
control structures.

204}4‘ 4€. Boundaries of the lloodways were computed at cross sections and in

lated between cross sections. The flocodways were based on hyc

considerations with regard to requirements of the federal Emer

Management Agency.

RM2016

Ficodway widths \n some areas may be too narrow to show o s
Fioodway widths are provided in the Floed insurance Study Report.

' Coastal base flood elevations apply only landward of the shoreline.

Corporate limits shown are current as of the date of this map. Th
should contact appropriate community officials to determine if cor
Limits have changed subsequent to the issuance of the map.
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EXPLANATION OF ZONE DESIGNATIONS

ZONE EXPLANATION
A Areas of 100-year flood; base fiood elevarions and
fiood hazard factors not determined.
Al Areas of 100-year shallow flooding where depths

are between one (1) and three (3) feet; average depths
of inundation are shown, but no flood hazard factors
are determined,

AH Areas of 100-year shallow flooding where depths
are between one (1) and 1three (3) feet; base flood
elevations are shown, but no flood hazard factors
are determined.

A1-A30 Areas of 100-year flood; base flood elevations and
flood hazard factors determined.

A99 Areas of 100-year flood to be protected by fiood
protection system under construction; base flood
elevations and flood hazard factors not determined.

B Areas between Hmits of the 100-year flood and 500-

year flood; orf certain areas subject to 100-year flood-
ing with average depths Jess than one (1} foot or where
the contributing drainage area is less than one square
mile; or areas protected by levees from the base flood.
J e e (Medium shading)
i k-3 .. . T
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500-Year Iloud Boundury .

100-Year Flood Boundary -~~~ -+ p

JOENS PANEL 3475 Zone Designations

100-Year Flood Boundary - —-
ZONEB

500-Year Flood Boundary
Base Flood Elevation Line 513~
With Elevation In Feet®*
Base Flood Efevation in Feet (EL 987)
Where Uniform Within Zone**
Elevation Reference Mark RM 7w
Zong D Boundary
River Mile *M1.b

+xReferenced 1o the National Geodetic Vertical Datum of 1929

EXPLANATION OF ZONE DESIGNATIONS

LZONE EXPLANATION

A Areas of 100-year flood; base flood elevations and
flood hazard factors not determined.

AD Areas of 100-year shallow flooding where depths
are between one (1) and three (3) feet; average depths
of inundation are shown, but no flood hazard factor:
are determined,

AH Areas of 100-year shallow flooding where depth:
are between one (1) and three (3} feet; base flooc
elevations are shown, but no flood hazard factors
are determined.

A1-A30 Arcas of 100-year flood; base flood elevations anc
fiood hazard factors determined.

A99 Areas of 100-year flood to be protected by flooc
orotection system under construction; base flood
elevations and flood hazard factors not determined.

B8 Areas between limits of the 100-year flood and 500
year flood; or certain areas subject to 100-vear flood:
ing with average depths less than one {1} foot or where
the contributing drainage area is less than one sguare
mile; or areas protected by levees from the base flood.
{Medium shading)

C Areas of minimal flooding. (No shading)

Q

Areas of undetesmined, but possible, flood hazards.

\" Areas of 100-year coastal flood with velocity {wave
action); base flood elevations and flood hazard factors
not determined.

V1-v30 Areas o 100-year coastal flood with velocity {wave
action); base flood elevations and flood hazard factor:
determined.

NOTES TO USER

. o ; el This map is for use in administering the National Flood Insurance

! . - il e S Gt I - ‘Program; 1 does Nyt siecessardy identify all areas subjeat to Hsoding,

~, ‘ - i particularly fromlocal drainage sources of siiell site, ot ali plasiinelng
R . tealures outside Special Flood Hazard Areas,

P R LT e T TN

-,

Certain areas not in the Special Fiood Hazard Areas (zones A and V) may
te protected by flood control structures.,

Coastal base flood elevations apply only landward of the shoreling.

) Corporate limits shown are current as of the date of this map. The user
{ ) should contact appropriate community officials to determine if
\ corporate limits have changed subsequent te the issuance of the map.

! ’ ) . For community map revision history prior to countywide mapping, see
p i Section 5.4 of the Fiood insurance Study Report.
(4

K For adjoining map paneis, see separately printed Map Index.
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