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1.0 INTRODUCTION

1.1

Background

The Flood Control District of Maricopa County (FCDMC) has contracted (FCD #95-39)
with Sverdrup Civil, Inc. (Sverdrup) to complete final design plans and construction
documents for the channelization of Bullard Wash between the Gila River and Lower
Buckeye Road. Wood, Patel & Associates, Inc., as a sub-consultant, has been assisting
Sverdrup on several tasks, more specifically, hydraulics, sediment transport, and scour
analysis for the proposed design.

The flooding potential of the area has been previously studied in the White Tanks/Agua Fria
Area Drainage Master Study (ADMS) prepared by the WLB Group and submitted to the
FCDMC in October, 1992. In addition, the Bullard Wash Outfall Feasibility Study, Final
Design Concept Report for Recommended Alternative was prepared for the District by
Stanley Consultants, Inc. (Stanley) and submitted in September 1995. That Report
documented a recommended alternative for the Bullard Wash Outfall Channel. Subsequent
to the Stanley Report, the FCDMC has selected a horizontal alignment of the channel and
type of channel lining, including typical cross-sections, with input from the City of
Goodyear, Maricopa County Department of Transportation (MCDOT), and Sverdrup.

Bullard Wash is approximately eight miles long, and originates just south of Luke Air Force
Base near Bethany Home Road. The wash continues south between Estrella Parkway
(formerly Reems Road) and Bullard Avenue. The outfall of Bullard Wash has been
encroached upon, and in some locations almost completely obliterated due to farming
activities over the years. The Bullard Wash Channel ends near the Maricopa County
Highway Route 85 (MC 895) - Estrella Parkway intersection, with only a minor roadside
ditch and 42" cmp outfall pipe to convey low flows to the Gila River. Due to various
encroachments and the elimination of a positive outfall, the area is subject to substantial
flooding, as documented in the White Tanks/Agua Fria ADMS.

The project area lies entirely within the incorporated limits of the City of Goodyear between
Sarival Road on the west, Bullard Avenue on the east, Yuma Road on the north, and the Gila
River on the south. The Bullard Wash Floodplain upstream from Yuma Road is relatively
free from encroachment, diversions, and obstruction and was, therefore, not included in this
project. This submittal documents Phases 1 and 2 of the Bullard Wash Outfall Channel
from the Gila River to Lower Buckeye Road.

WOOD/PATEL

Page 1 Bullard Wash Ouifall Channel- CLOMR Submintal



There are major transportation facilities located within the study area involving the
jurisdictions of MCDOT (MC 85), the City of Phoenix (Phoenix - Goodyear Municipal
Airport), the Union Pacific Railroad (UPRR, formerly Southern Pacific Railroad), as well
as the local roadways within the City of Goodyear right-of-way. The study area also
includes jurisdictions of the Buckeye Irrigation District (BID) and the Roosevelt [rrigation
District (RID). There are also numerous major utilities within the study area. Figures 1 and
2 indicate the location and vicinity of this project.

The results of this project are documented in two separate technical data notebook volumes
with this report being Volume Two. The sister report to this is titled Bullard Wash Channel
Improvements, Technical Data Notebook, Volume One, November, 1998. For ease of
discussion, that report will be herein referred to as TDN Volume One.
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1.2

1.3

Purpose and Scope

During the initial design phase of this project, Sverdrup, together with the FCDMC, the City
of Goodyear, and MCDOT, agreed upon a revised channelization concept. The concept
addressed the City’s requirements on the aesthetics, recreational, and equestrian needs, as
well as maintenance issues. As a result, a workable channel cross-section, style of bank
protection, and drop structure scheme have been mutually agreed upon for this

channelization project.

The purpose of this Report is to document the channel design, including key channel
features such as typical bank protection and type of drops used. In addition, it documents
design constraints, such as highway, railroad, canal, irrigation, and utility conflicts as well
as environmental constraints, floodplain issues, and recreational facilities. This Report is
intended to follow the Arizona Department of Water Resources (ADWR) State Standard SS-
97 Technical Data Notebook (TDN) format.

The Scope of this Report along with TDN Volume One is to provide a TDN package
documenting the proposed Bullard Wash Channelization sufficient to obtain a Conditional
Letter of Map Revision (CLOMR) from the Federal Emergency Management Agency
(FEMA).

Methods of Analysis

The following methods of analysis are used for this project:

. Hydrology - methods as documented in the FCDMC Drainage Design Manual,
Volume I, Hydrology, revised January 1995. The 100-year, 24-hour peak design
discharge is 3,200 cfs for Bullard Wash, as modeled by the US Army Corps of
Engineers (COE) HEC-1 Version 4.0.1e microcomputer software.

° Hydraulics - methods as documented in the FCDMC Drainage Design Manual,
Volume II, - Hydraulics, January 1996. The proposed channel is modeled utilizing
the COE HEC-RAS Version 2.1 hydraulic modeling software.

. Erosion and Sedimentation Transport - methods of erosion and sediment transport
analysis as documented in ADWR, Design Manual for Engineering Analysis of
Fluvial Systems, 1985.
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2.0

ADWR/FEMA FORMS

2:1

Study Documentation Abstract for FEMA Submittals

Study Documentation Abstract for

FEMA Submittals

Initial Restudy CLOMR [X| LOMR Other
Study

2101

Date Study Accepted

2.1.2

Study Contractor
Contract(s)
Address

Phone
Internal Reference Number

Sverdrup Civil, Inc.

Brad Olbert. P.E.

637 South 48" Street. Suite 101
Tempe, AZ 85281

(602) 303-9799 Fax (602) 303-9899

FEMA Technical Review
Contractor

Contact(s)

Address

Phone
Internal Reference Number

FEMA Regional Reviewer
Phone

State Technical Reviewer
Phone

Local Technical Reviewer
Phone

Flood Control District of Maricopa County
(602) 506-1501

Reach Description

Bullard Wash Outfall Channel from Lower Buckeye Road to Gila River

USGS Quad Sheet(s) with
original photo date & Latest
photo revision date

7.5 Minute Perryville, AZ Quad Map, 1957, photo revised 1982

Unique Conditions and
Problems

None

Coordination of Q’s
Discharges (Agency, Date,
Comments)

100-year. 24-hour peak discharge = 3,200 cfs per FCDMC
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2.2

FEMA Forms
The appropriate FEMA forms from the current FEMA MT-2 packet (May 1996) follow:

Form 1 Revision Requestor and Community Official Form - Please refer to TDN
Volume One

Form 2 Certification by Registered Professional Engineer and/or Land Surveyor
Forms

Form 3 Hydrologic Analysis Form - Please refer to TDN Volume One

Form 4 Riverine Hydraulic Analysis Form - Please refer to TDN Volume One

Form 5 Riverine Costal Mapping Form - Please refer to TDN Volume One

Form 6 Channelization Form

Form 7 Bridge/Culvert Forms

Form 8 Levee/Floodwall System Analysis Form
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FEDERAL EMERGENCY MANAGEMENT AGENCY FEMA USE ONLY T 'O.MB . 368 b
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER = T
AND/OR LAND SURVEYOR FORM. xpires July 31,1997

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average . 23 hour per response. The burden estimate includes the
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any
suggestions for reducing this burden, to: Information Collections Management, Federal Emergency Management
Agency, 500 C Street, S.W., Washington, DC 20472.

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

1. This certification is in accordance with 44 CFR Ch. [, Section 65.2

2. lamlicensed with expertise in A,JQ@\/ //,J/.m(c s and  elimed ‘ﬂu;ﬁw%
[example: water resources (hydrology, hydraulics, sediment transport, interior drainage)* structural,
geotechnical, land surveying.]

[ have 29 years experience in the expertise listed above.

IThave [OJ prepared,& reviewed the attached supporting data and analyses related to my expertise.
I g] have [J have nol visited and physically viewed the project.

S Or

In my opinion, the following analyses and /or designs, is/are being certified:
%Afcu\cgs < E/bjfa/! :..4& fegg-}yu,‘i.\j,’u dm\,g;; oL 2(4//1'4 /JJasf‘ (L.,..,f' QM’/CeyL /{),/ lg ./:-"'4 /d’.

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

Basis for above statement: (check all that apply)

a.[] Viewed all phases of actual construction.

b.[] Compared plans and specifications with as-built survey information.

c.(J Examined plansand specifications and compared with completed projects.
d.[Q Other(Specify)

8. All information submitted in support of this request is correct to the best of my knowledge. I understand that any
false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section
1001.

Name: AS/WA £y Q\‘ief
Title: PresideL

(please print or type)

(please print or type)

Registration No. = A Expiration Date: /4

State //.’1@5

Type of Licens C [

MM;/' - {QILA

Signature

11/5/34

"Dute

X

(Optional)
*Specify Subdiscipline

Note: Insert not applicable (N/A) if statement does not apply.

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

FEMA Form 81-89A, MAY 96 Certification by Registered Protessional
Engineer and/osr Land Surveyor Form MT-2 Form 2



FEDERAL EMERGENCY MANAGEMENT AGENCY FEMA USE ONLY O0.M.B. No. 3067-0148
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER s
AND/OR LAND SURVEYOR FORM Expires july 31,1997

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average . 23 hour ger response. The burden estimate includes the
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any
suggestions for reducin is burden, to: Information Collections Management, Federal Emergency Management
Agency, 500 C Street, S.'W., Washington, DC 20472.

You are not required to respond to this collection of information unless a valid OMB Control Number is

disglazed in the upper risht corner of this form.

1. This certification is in accordance with 44 CFR Ch. [, Section 65.2

2. lamlicensed with expertise in /QJ/a /ogy £ ///J/AM//cs
[example: water resources (hydrology, hydraulics, sediment transport, interior drainage)* structural,
geotechnical, land surveying.]

[ have /5 years experience in the expertise listed above.

I have [0 prepared X reviewed the attached supporting data and analyses related to my expertise.
I KXl have [J have not visited and physically viewed the project.

A

In my opinion, the following analyses and /or designs, is/are being certified:
J;vtf// lur Dfﬂl'ﬂiie %J/o/oqy, /A{V raunlles 0& 3\4_“ :.'A Uab‘)L [Z"Mﬂ/ B‘«/u\,g A o Gk

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

Basis for above statement: (check all that apply)

a.[] Viewed all phases of actual construction.
b.(] Compared plans and specifications with as-built survey information.
¢.[J Examined plansand specifications and compared with completed projects.

d.(Q Other(Specify)

8. Allinformation submitted in support of this request is correct to the best of my knowledge. I understand that any
false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section
1001.

Name: :(G‘L k. /’%OA'X

(please print or type)

Title:  Senisr Frojeck  Eng nee,

(please print or type)

Registration No. ZZ?OY Expiration Date: A4

State Arf 2ona

Type of License vl

A T eeeh

Signature

——9F

Date

(Optwnal)
*Specily Subdiscipline

Note: Insert not applicable (N/A) if statement does not apply.

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

o,

FEMA Form 81-89A, MAY 96 Certification by Registered Professional
Engineer and/or Land Surveyor Form MT-2 Form 2



FEDERAL EMERGENCY MANAGEMENT AGENCY FEMA USE ONLY P —
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER e 7-0148
AND/OR LAND SURVEYOR FORM Expires Juiy 31, 1997

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average . 23 hour per response. The burden estimate includes the
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any
suggestions for reducin is burden, to:  Information Collections Management, Federal Emergency Management,
Agency, 500 C Street, S.W., Washington, DC 20472.

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

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

2. lam licensed with expertise in ///J/o/ogy anl /’f/Jrau liz <
(example: water resources (hydrology, hydraulics, sediment transport, interior drainage)® structural,
geotechnical, land surveying.]

[ have £ years experience in the expertise listed above.

Ihave [Xl prepared(X] reviewed the attached supporting data and analyses related to my expertise.
I Xl have [J have not visited and physically viewed the project.

oy Ov b 30

In my opinion, the following analyses and /or designs, is/are being certified:

Zatecrior Dfﬂf'ﬂ‘\’qs_ A/rc_(/a/ojly o Hrdranlics o& Bullasd Wash /Zauer Bk, Rd &5

7. Based on the following review, the modifications in place have been constructed in general accordance withg’/" ,?,u¢)
plans and specifications.

Basis for above statement: (check all that apply)

Viewed all phases of actual construction.

Compared plans and specifications with as-built survey information.
Examined plans and specifications and compared with completed projects.
Other (Specify)

peoe
0oooo

8. All information submitted in support of this request is correct to the best of my knowledge. [ understand that any
false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section
1001.

Name: DAYID o [ HeLPs
(please print or type)
Title: /D/‘o fect g”ﬂ'negf
& & (please printor type)
Registration No. 32342 Expiration Date:_30 SepZ Zo)
State /421;20,\//4

Type of License Civit

T277 2

Signature

% Nov 78

Date

Seal
1Optwnal)
#*Specifly Subdiscipline
Note: Insert not applicable (N/A) il statement does not apply.
r PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS J

FEMA Form B1-89A, MAY 96 Certification by Registered Protessional
Engineer and/or Land Surveyor Form MT-2 Form 2



FEDERAL TMERGENCY MANAGEMENT AGENCY FEMA USE ONLY O.M 8. No. 3067.91
CERTIFICATION B8Y REGISTERED PROFESSIONAL ENGINEER ST 148
AND/OR LAND SURVEYOR FORM Expiresuly 31,1997

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average . 23 hour ger response. The burden estimate includes the
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
completing and reviewing the form. Send comments reqardgng the accuracy of the burgen estimate and any
suggestions {or reducin i3 burden, to: Information Collections Management, Federal Emergency Management
Agency, 500 C Street, S.W_, Washington, DC 20472.

You are not required to respond to this collection of information unless a valid OMB Control Number is

displazed in the upper right corner of this form.
1. This certification is in accordance with 44 CFR Ch. [, Section 65.2

2. [am licensed with expertise in Drainage Design
[example: water resources (hydrology, hydraulics, sediment transport, interior drainage)® structural,
geotechnical, land surveying.]

20

[ have years experience in the expertise listed above.

[ have prepared (] reviewed the attached supporting data and analyses related to my expertise.
I & have [J have not visited and physically viewed the project.

CORN S

In my opinion, the following analyses and /or designs, is/are being certified:

Construction Documents for the Bullard Wash Channel Design

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

Basis for above statement: (check all that apply)

a.[] Viewed all phases of actual construction.
b.(J Compared plans and specifications with as-built survey information.
c.(J Examined plansand specifications and compared with completed projects.

d.0 Other (Specify)

8. All information submitted in support of this request is correct to the best of my knowledge. [ understand that any
false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section

1001.

Bradford D. Olbert

Name:
(please print or type)
B
Title: roject Manager
(pleass print or type)
Registration No.___ 13955 Expiration Date:___12/31/2000
State Arizona

Type of License__Registered Professional Engineer

9/18/98

Dute

(Optwnal)

*Specifly Subdiscipline
Note: Insert not applicable (N/A) if statement does not apply.

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

FEMA Form 81 89A, MAY 36 Certification by Registered Protessional
Engineer and/or Land Surveyor Form MT-2 Form 2




FEDERAL IMERGENCY MANAGEMENT AGENCY FEMA USE ONLY T ——
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER I it
AND/OR LAND SURVEYOR FORM Expires july 31,1997

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average . 23 hour per response. The burden estimate includes the
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
completing and reviewing the form. Send comments regarding the accuracy of the burgen estimate and any
suggestions for reducm& i burden, to: Information Collections Management, Federal Emergency Management
Agency, 500 C Street, S W, Washington, DC 20472.

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

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

2. Iam licensed with expertise in Structural
(example: water resources (hydrology, hydraulics, sediment transport, interior drainage)® structural,
geotechnical, land surveying.]

[ have 31 years experience in the expertise listed above.

lThave EXprepared(J reviewed the attached supporting data and analyses related to my expertise.
I O have§J have not visited and physically viewed the project.

% O & L

In my opinion, the following analyses and /or designs, is/are being certified:
Construction documents for the Bullard Wash Channel structural design.

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

Basis for above statement: (check all that apply)
a.[] Viewed all phases of actual construction.
b.(] Compared plans and specifications with as-built survey information.
c.(J Examined plans and specifications and compared with completed projects.
d.( Other(Specify)

8. Allinformation submitted in support of this request is correct to the best of my knowledge. [ understand that any
false statement may be punishable by (ine or imprisonment under Title 18 of the United States Code, Section
1001.

Name: John F. Fischer
(please print or type)
Title: Structural Manager
(please print or type)
Registration No. 13769 Expiration Date: 12-31-99
State Arizona

Type of License_Professional Engineer

Signdlure

9-18-98

Dute

Seal
(Optwnal)

¢Specify Subdiscipline
Note: Insert not applicable (N/A) if stalement does not apply.

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

FEMA Form 81-89A, MAY 96 Certification by Registered Professional
Engineer and/os Land Surveyor Form MT-2 Form 2




FEOERAL MEACINCY MANAGEMENT AGENCY FEMA USE OMLY 0.M 3. No. 3067
CERTIFICATION B8Y REGISTERED PROFESSIONAL ENGINEER PR AL AR T
AND/OR LAND SURVEYQR FORM Exomresuly 31,1997

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average . 23 hourtier response. The burden estimate includes the
(ime for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any

suggestions for reducing this burden, to:  Information Collections Management, Federal Emergency Ma
Agency, 500 C Street. S W , Washington. DC 20472, $ RRRE SRR

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. ;

1. This certification is in accordance with 44 CFR Ch. [, Section 65.2

2. [am licensed with expertise in Mﬂ%ﬂ%
(example: water resources (hydrology, Aydraulics, sediment traréport, intofior drainage)® structural,

geotechnical, land surveying.]

[ have 5\' years experience in the expertise listed above.
[ have g prepared (J reviewed the attached supporting data and analyses related to my expertise.
1 !Whave [J have not visited and physically viewed the project.

a o & @

In my opinion, the following analyses and /or designs, is/are being certified:

boyer Seduilidy

7. DBasedon the following review, the modifications in place have been constructed in general accordance with
plans and specifications. M "y

Basis for above statement: (check all that apply)

a.[J Viewed all phases of actual construction.
b.[J Compared plans and specifications with as-built survey information.
¢.(J Examined plans and specifications and compared with completed projects.

d.(0 Other(Specify)

8. All information submitted in support of this request is correct to the best of my knowledge. [ understand that any
false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section

1001.

Name: DGV 'A ? -L'LGJLQS
(please print oc type)

!
Title: ;"&c“hxg mgbesléojf
N (please print or type)

Registration No. Z%lq Expiration Date: 5 {a [’ZB‘D
State Bocia

Ty.peorr.icﬁ ~ O‘\lf\
A

Qd &,a9
[/ ~QDue

Sed
(Uptwnal)

sSpecily Subdiscipline
Note: Insert not applicable (N/A) if statement does not apply.

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

FEMA Form 31-39A, MAY 36 Cartification by Registered Protessional 2
Engineer and/or Land Surveyor Form MT-2 Form




2 _CRAL iMEACINCGTY VMANAUE MENT ageNCY s
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER O.M.8. No. 1067148
AND/OR LAND SURVEYOR FORM Expires July 31,1997

PUBLIC BURDEN DISCLOSURE NOTICE ‘

Public reporting burden (or this form is estimated to average . 23 hour per response. The burden estimate includes the
time for reviewing instructions, searching existing data sources, gaﬁring and maintaining the needed data, and
completing and reviewing the lorm. Send comments regarding the accuraey of the burden estimate and any
suggestions (or reducing this burden, lo: lnformation Collections Management, Federal Emergency Management

Agency, 500 C Street, S.W._, Washington, DC 20472.
e - E=—= e - ST e e
You are not required (o respond to thig collection of informaticn unless a valid OMB Coatrol Number is

displayed in the u r right corner of this form.

FEMA USE OMLY l

1. This certification is in accordance with 44 CFR Ch. [, Section 65.2

2. [am licensed with expertise in LAND SURVFEYTING
(example: water resources (hydrology, hydraulics, sediment Lransport, interior drainage)® structural,
geotechnical, land surveying.]

[ have 20 years experiencs in the expertise listed above.
lhave X3 prepared(] reviewed the attuched supporting data and analyses related to my expertise.
1 [hhave [J have nol visited and physically viewed the project.

L

In my opinion, the lollowing analyses and /or designs, is/are being certified:

FIELD TOPQ ., FTIFTD NOTES

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

Basis for above statement: (check all that apply)
Viewed all phases of actual construetion.
Compared plans and specifications with as-built survey information.
; Examined plans and specifications and compared with completed projects.
d.[J Other(Specify)

8. All information submitted in support of this request is correct to the best of my knowledge. [ understand that any
false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section
1001.

o e
00oao

[g]

Name:__ATITEN C, AERNT

(pleass priot or Lype)

Title:__SURVEY MANAGER

(pleans print or type)

Registration No. 24513 Expiration Date: _03_31-99

State ARIZONA

Type of License___ LAND SURVEYOR

Signature

Date

*Specily Subdiscipline
Note: [nsert not applicable {N/A) if stateinent does not apply.

S S e e
PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS
Cavdification by Registered Professianal pre=
FASSESRATORRISESE Engineer .m'& Land S.'unnya' Form M3 feomZ



FEDERAL 2MEICINCY MANAGEMENT AGENCY FEMA USE ONLY S e JOET N
CERTIFICATION 8Y REGISTERED PROFESSIONAL ENGINEER 3 N0 10670148
AND/OR LAND SURVEYOR FORM Expires july 31,1997

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average . 23 hour per response. The burden estimate inciudes the
time f{or reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
completing and reviewing the form. Send comments reglard;ng the accuracy of the burgen estimate and any
suggestions for_reducin 13 burden, to: Information Collections Management, Federal Emergency Management
Agency, 500 C Street, S.W ., Washington, DC 20472.

You are not required to respond to this collection of information unless a valid OMB Control Number is
éﬂlﬂ&d in the upper niht corner of this form.

1. This certification is in accordance with 44 CFR Ch. [, Section 65.2

2. [lam licensed with expertise in SURVEY & ENGINEERING
[example: water resources (hydrology, hydraulics, sediment transport, interior drainage)® structural,
geotechnical, land surveying.]

[have 40 & 58 years experience in the expertise listed above.

lhave [0 preparedf3 reviewed the attached supporting data and analyses related to my expertise.
I [ have K] have not visited and physically viewed the project.

GO T

In my opinion, the following analyses and /or designs, is/are being certified:

Aerial Maopping Data

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

Basis for above statement: (check all that apply)
a.[] Viewed all phases of actual construction.
b.[] Compared plans and specifications with as-built survey information.
c.(J Examined plans and specifications and compared with completed projects.
d.(x Other(Specify) reviewed aerial photography & mapping data

8. All information submitted in support of this request is correct to the best of my knowledge. [ understand that any
false statement may be punishabie by fine or imprisonment under Title 18 of the United States Code, Section

1001.

Name: Paul Clouse

(please print or type)
Title: YICE PRESTDENT

(please print or type)
Registration No. 4135 Expiration Date:
State AZ

Typeof License__CTVTI ENGINEERING

'/P/: L ,»{(_ O L e

Signature

Dute

Seal
(Optwnal)

¢Specify Subdiscipline
Note: Insert not applicabic (N/A) il statement does not apply.

PLEASE REFER TOTHE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

FEMA Form 81-39A. MAY 36 Cartrfication by Registered Professional
Engineer and/or Land Surveyor Form MT-2 Form 2




FEDERAL EMERGENCY MANAGEMENT AGENCY FEMA USE ONLY O.M.8. No. 3067-0148
CHANNELUIZATION FORM Expires July 31,1997

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 1.75 hours per response. The burden estimate includes
the time for reviewing instructions, searching existing data sources, tiat.hex'mg and maintaining the needed data,
and completing and reviewing the form. Send comments regarding the amurac¥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.

You are not required to respond to this collection of information unless a valid OMB Control Number is

disglazed in the upper right corner of this form.

Community Name: (’e{y a&: é&yo-r /frr;g,m

Flooding Source: Bullard Wasf
Project Name/Identifier: % L Chewaal
1. EXTENT OF CHANNELIZATION

Downstream limit: ___ &, River

Upstream limit: . Lowes Buckey g R«;_L

2. CHANNEL DESCRIPTION

1. Describe the inlet to the channel S Fe, Labion Resled deop a fad @hricdess
IQQSP/ LJ Ex‘: ﬁi R Bl p/en /,/)/ag" lg ia O'MG-J"'O’\-

2. Briefly describe the shape of the channel (both cross sectional and planimetric configuration) and its lining
(channel bottom and sides) 7@“ radal chage o\ wl @ dhen bodtom Hep oabioa sdes, Trapegsdal

dMM‘ PN (o»(rng, L:;'Jv ¢ S'-'&s- (m& r'a l4=" ] ‘A& q ﬂ‘f‘a A.aké éop Sgruclu/es 5
I Znnm\ Zfl Jes sesS Ekﬂﬂ mclk ﬁ z&s Qng{auy e
3 Describe the outlet from the channel___Za-fhen  Zragezad | chonsel gcaAoA [a bhe

@/a [?,'uer g7 ]aln;

4, The channelization includes:

Levees (Attach Levee /Floodwall system analysis Form)
Drop structures

Superelevated sections

Transitions in cross sectional geometry

Debris basin/detention basin

Energy dissipater

Other

K

000w 0O

5. Attach the following: //‘%asa. Kde Lo 5),/,,""{— 33

a. Certified engineering drawings showing channel alignment and locations of inlet, outlet, and items

checked initcin 4

b. Typical cross sections and profiles of channel banks and invert

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

FEMA Form B1 89¢ MAY Sa Chennelization Form MT-2 Form 6 Psge ‘ot 3



3. HYDRAULIC CONSIDERATIONS

10.

What is the 100-year {lood discharge? ................c.ccooiiiiennno. .. 3 2o cfs

-

Do the cross sections in the hydraulic model match the typical cross sections in the plans? & Yes (0 No
Are the channel banks higher than the 100- year flood elevations everywhere? ......... )g’ Yes (] No
Are the channel banks higher than the 100-year flood energy grade lines everywhere? .. Bf Yes O No
Is the land on both sides of the channel above the adjacent 100-year flood elevation

atall pointsalongthechannel? ... ... ... .. . . ... . .. .. .. ... O Yes ® No

What is the range of freeboard? ... ... ... ... .. .. ... ... ... ... ... ... LS T 757 feet
What is the range of the 100-year flood velocities? ......................... 3 — 26 ft/sec
What is the lining type (both bottom and sides)?__Sides a.c  Shep aabiam dasbetds ( wniide  buddom: vt

Enrdn,
Explain how the channel lining prevents erosion and maintains channel stability (attach documentation) ° 5>~

Grade coadi | sbrubires are gaL;an basked  grodal rp pp or rorcsede
/egs’e; Lo Sécifan é.O Sor wore Seduils on errosion _coatrol pwases,

What is the design elevation in the channel based on?

M Suberitical flow

O Critical flow

X Superecritical Mow (;:ar prf'y J'vp Sdruc we5)
O Energy grade line

Is the 100-year flood profile based on Lthe above typeof flow? .......................... & ves O No

If no, explain:

[s there the potential for a hydraulic jump at the following locations:

INIEL COCHBIIET . .. s s s s 5 s sms a5 00 s 0 0 30 G385 8 16 8 5 0 7918 0 10 ™4 Yes (J No
Outlet of ChANNEIT . ... ... .ttt e O Yes (A No
AL DFODSEIUCOUTES?T . oo vin s se e s o e 56 58 5 0 w1 w0 575 575 0550808 WAIBHE 510 808 5 5 5 308 57 5 5 808 5k 0 & ves L No
AL TrANSIEIONST . . . . 3 Yes O No

Other locations.? Explain:

If the answer to any of the above is yes, please explain how the hydraulic jump is controlled and the effects of the
hydraulic jump on the stability of the channel.

Explain: Thess éﬁéddg\ <‘£’,m,1l“ a’8  Jineh wiidh soacrelo

ﬁt&v -LQ mﬂ 5:5-‘ Q" ‘F‘DI‘LL{/ &.gL“M\S

Lo

Cones

P

Channelization Form MT-2 Form 6 Page 2 of 3



4. SEDIMENT TRANSPORT CONSIDERA TIONS

1. a. [s there any indication from historical records that sediment transport (including scour and deposition) can
affect the 100-year water surface elevations and/or the capacity of the channel? ..... O Yes & No

b. Based on the conditions of the watershed and stream bed, is there a potential for sediment transport
(including scour and deposition) to affect the 100-year water surface elevations and /or the capacity of the
CRAAIELY v o 52500 0§ 5 500 0 T e B o B 5 B8 B 190 A O Yes K'No

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

a. What is the estimated sediment (bed) load?
cfs (attach gradation curve)

Explain method used to estimate load

b. Is the 100-year flood velocity anywhere within the channel less than the

100-year flood velocity of the inlet? O Yes O No
c. Will sediment accumulate anywhere within the channel? O Yes O No
d. Will deposition or scour occur at or near the inlet? O Yes O No
e. Will deposition or scour occur at or near the outlet? O Yes O No

Attach documentation showing affects on the hydrologic and hydraulic analyses

Channelization Form MT-2 Form 6 Page3of3




FEDERAL EMERGENCY MANAGEMENT AGENCY FEMA USE ONLY O.M.8. No. 3067-0148
BRIDGE/CULVERT FORM Expires July 31, 1997

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for Lhis form is estimated to average 2 hours per response. The burden estimate includes the
Lime for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
completing and reviewing the form. Send comments regarding the accuracy o? the burden estimate and any suggestions
for reducing this burden, w: Information Collections Management, Federal Emergency Management Agency, 500 C
Street, S.W., Washington, DC 20472.

“ SEe—— =y == s
You are not required (o respond to this collection of information unless a valid OMB Control Number is
displayed in the upper ng\t corner of this form.

Community Name: L&L@:‘/ A 2one
Flooding Source: [Siflargd  ash
Project Name/ldentifier: [Rllerd  Wash  OUSall  Channel

1. IDENTIFIER

1i Name of structure (roadway, railroad, ete.):__BZD lgypa.gL 'ea-& Culve £

2. Location of bridge/culvert along Mlooding source (in terms of stream distance or cross-section identifier):
Stalisa 2940/ 4
3. This revision reflects (check one of the fullowing):

] New bridge/culvert not modeled in the FIS
O Modified bridge/culvert previously modeled in the FIS
O New analysisolbridge/culvert previously modeled in the FIS

(Explain why new analysis was performed)

2.BACKGROUND

Provide the following information about the structure:
1 Dimension, material, and shape of structure (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-foot

span bridge with 2 rows of two 3- foot diameter circular piers; 40-foot wide ogee shape spillway)

Fur 1254 x 1054 Congrehe bar culperk

2. Entrance geometry of culvert/type of bridge opening (e.g. 30 °- 75 ° wing walls with square top edge, sloping
embankments and vertical abutments) 3w - 75° pisg wally

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

AEC-RAS v 2./

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

Note: If any items do not apply to submitted hydraulic analysis, indicate with " N/A"
* One form per new/revised bridge/culvert

| PLEASE REFERTO THE INSTRUCTIONS FORTHE APPROPRIATE MAILING ADDRESS
FEMA Form 81.89¢, MAY 96 Bridge Culvert Form MT-2 Form 7 Page 10t 6




3. ANALYSIS

Elevauon (ft)

Sketch the downstream face of Lhe structure together with the road profile. Show, at a minimum, the maximum low
chord elevation, invert elevation, minimum top of road elevation, and ineffective flow widths.

914 f
912‘1

9\0{

RS=2901.4 Downstrsem (Culvert) 4 - Jo! x,2° KRB
o- L2 FIE 49| : 5

10030

Jketch the upstream face of the structure together with the road profile. Show, at a minimum, the maximum low
chord elevation, invert elevation, and minimum top of road elevation.

914 Legend !
9124 Ground. i
Bank Sta
9101+ =
£ 3084
i
3 3081
w
9041
3021
3970 10030
MT-2 Form 7 Page2o0t6

Bridge/Culvert Form




3. ANALYSIS (Cont'd)

between cross sections, and length of structure (s).

*— flow

Sketch the plan view of the structure(s) Show, al a minimum, the skew angle, cross-section locations, distances

i
v

-

!f R x l—-_’
5 “(-5:;\ 7&- ; i lu %
i Py ; A i itk /
1 it =% ¢ ] : ‘
L A | £ -.\: 3 -2

N
cavd
S

St 294/

Sférznuxuo ia «re.-’-

SkEw = O°

Attach plans of the structure (s) certified by a registered professional engineer.

Culvert length or bridge width (fl)

Calculated culvert/bridge area (ft *)
by the hydraulic model, if applicable

Total culvert/bridge area (i1 2)

23 ¥+

407.7 £ @ uls
4%0  sf

Bsidges Culvert Form

MT-2 Form 7 Page3of 6




- m i mew  wehid =y

Elevations Above Which Flow is Effective for Overbanks

Left Overbank Right Overbank
Upstream face N/ A W/ A
Downstream face A/ A W/ A
Minimum Top of Road Elevation

Left Overbank Right Overbank
Upstream face 202,54 9/2-5¢
Downstream face 9/2. 49 /2. 49
100-Year flood elevations Water Surface Energy Gradient

Elevations Elevations
Upstream face 709. 45 F10.4/
Downstream face T06.45 F03. 97
Discharge low Flow Pressure Flow Weir Flow Total Flow
Amount of flow
through/over
the structure (s) (cfs) 3 200 — - 3 Zoo
The maximum depth of
flow over the roadway/railroad (L) . ... ... ... .. ... .. ... ...coo.. ... /A4
Weirlength (fL.) .. ... .. e K A
Top Widths Total

Effective Flow Floodway
Width Width
Upstream face 5/.34 5Z
Downstream face 5.29 5z
Bridge/Culvert Form MT-2 Form 7 Pagedof 6

L




3. ANALYSIS (Cont’d)

- r Loss CoefTicienls

Entrance loss coefTicient : 0.5
Manning’s "n” value assigned Lo the structure(s) 2.0/ 8
Friction loss coefficient through structure (s) A 4
Other loss coefficicnts (e.g., bend manhole, etc.) WA
Total loss coefficient e S
Weir coefficient 2.6
Pier coefficient A4
Contraction loss cuclTicient 2-2
Expansion loss coefficient 0. 5

4. SEDIMENT TRANSPORT CONSIDERATIONS

1. a. Isthereany indication from historical records that sediment transport (including scour and deposition) can
affect the 100-year water surface elevations? ............................. OYes X No

b Based on the conditions (such as geomorphology, vegetative cover and development of the watershed and stream
bed, and bank conditions), is there a potential for debris and sediment transport (including scour and
deposition) to afTect the 100-year water surface elevations and/or conveyance capacity through the
DEAAGE/CUIVEIRY o v v s s 506 500 5 i 0 575, SLesarisl Srevsts 5 ot & ) 8187 3160 S50 A AR 518 352 a5 O Yes MN o

2. Ifthe answer to either laor 1bis yes:
a. Whatis the estimated sediment (bed material) 10ad?
cfs (attach gradation curve)
Explain method used to estimate the sediment transport and the depth of scour and/or

deposition

b. Will sediment accumulate anywhere through the bridge/culvert? [J Yes [X No

If yes, explain the impact on the conveyance capacity through the
bridge/culvert?

5. FLOODWAY ANALYSIS

Explain method of bridge encroachment (floodway run)
/\/dr-’c_ —; Ingf&,& Q\M_A‘!" JLOIQ;VQ_ -)-7 Sila /'S &‘Mjeg\ I:OM ,Jsi Aaé
4?) f‘é;l\i LAAQ (é/l-!:'/e C‘QMQ.\)

Bridge/Culvert Form MT-2 Form 7 PageSof 6



5. FLOODWAY ANALYSIS (Cont’d)

Comments (explain any unusual situations):

/dydlﬁ*l-'b }I‘-"""/J Mﬁs//ea« OS' (Zox Cﬂu‘rl A#t lo S/ngdﬁ ;ng zﬁ.i’l”,a_".
/eeﬂ[., fo ML £ for Ayf / Goalysss.
Attach analysis.
Eegf/ lo '4”"""" £ = /a‘é’(- RAs au\/;o,ai—

Bridge/Culvert Form

MT-2 Form 7

Page 60of 6




FEDERAL EMERGENCY MANAGEMENT AGENCY FEMA USE ONLY 0.M.B. No. 3067-0148
BRIDGE/CULVERT FORM Expires July 31,1997

PUBLIC BURDEN DISCLOSURE NOTICE

tblic reporting burden for this form is estimated to average 2 hours fE’er response. The burden estimate includes the
.me for reviewing instructions, searching existing data sources, ga erin§ and maintaining the needed data, and
'qom%ljcmg artug.regxe\évmg the l'?r‘r_n. Send cogxrlrlxengs regardmg the acc?‘;scy ol It::he burden estimate and any suggestions
or reducin 18 burden, Ww: Inlormation Collections Management, eral Emergency Manage LA , 500

Street, S.W_, Washington, DC 20472. 6 ARG KISt Rgensy c

e

— T e T R s e

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: _@L@_&vr ,J/,’ Zone
Flooding Source: [Zflared iJash

Project Nume/ldentifier: [Ballard  Wagh Owéll Channe |

1. IDENTIFIER

1. Name of_ structure (roadway, railruad,el.c.): ﬂg G Brdqe

2 Location of bridge/culvert along Nuuding source (in-térms of stream distance or cross-section identifier):
Statisn 73457
3. This revision reflects (check one of the following):
[XI' New bridge/culvert not modeled in the FIS
O Modified bridge/culvert previously modeled in the FIS

(O New analysisolbridge/culvert previously modeled in the FIS

(Explain why new analysis was performed)

2. BACKGROUND

Provide the following information about the structure:
1 Dimension, material, and shape of structure (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-foot

span bridge with 2 rows of two 3- foot diameter circular piers; 40-foot wide ogee shape spillway)_/o5 /¢ 3
Spap Brdse [ i@ L middle Spun © 3FFL) due cms N fue ZFL dia cirealec gpiess,

2. Entrance geometry of culvert/type of bridge opening (e.g. 30 °- 75 ° wing walls with square top edge, sloping
embankments and vertical abutments)__S/&p Ombaskments a-d  yedial gbulmerds

3. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8)
Hec - £us y Z1

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

Note: Ifany items do not apply to submitted hydraulic analysis, indicate with ™ N/A”
* One form per new/revised bridge/culvert

B PLEASE REFERTO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS
FEMA Form 81 89¢, MAY 96 Bridge:Culvert Form MT-2 Form 7 Page1ofb




Sketch the downstream face of Lhe structure together with the road profile. Show, at a minimum, the maximum low

chord elevation, invert elevation, minimum top of road elevation, and ineffective flow widths.

o & 3 723.0

RS=7357 Downstream (Bridge)

J£O
9244
922 o=
€ 24 N . —- —
s
2 ¢4 N -
w
= |
T N
M1 | L T \ELmoE ot L BT e e — T
912 : ——— — —
9940 9960 S 9080 10000 10020 10040
1.
912.3¢ Staton (1)

10060

" etch Lhe upstream face of the structure together with the road profile. Show, at a« minimum, the maximum low

<nord elevation, invert elevation, and minimum top of road elevation.

Legend |
—
Ground |
Bee |
Bank Sta
TR
g
$
3
2
w
10060
MT-2 Form7 Page 20t 6

Bridge/Culvert Form




de Al AL Jid AL wy

Sketch the plan view of the structure(s) Show, at a minimum, the skew angle, cross-section locations, distances
| between cross sections, and length of structure (s). Nate:  Stadismisg in feet. Shas: S.34"

A8 A1 LY

AT AT T LI
s =x
\ At :-‘ » ;":
-— flow ‘ ;9 7. '3\
4 S

0

. \ .\\——
) C\l @ =
3 w Y | & % i
{Q ™ ®: ‘ ' 1

Attach plans of the structure (s) certified by a registered professional engineer.

Culvert length or bridge width (fl) /17 F¢&

Calculated culvert/bridge area (ft 2) .
by the hydraulic model, if applicable 765.4 st

Total culvert/bridge area (f12) —Geuar. oo sF

Bsidge: Culvert Form MT-2 Form 7 Page 3 of 6



B S o TRy

Elevations Above Which Flow is Effective for Overbanks

Left Overbank Right Overbank
Upstream face A/A id
Downstream face /4 /[ A
Minimum Top of Road Elevation

I.efl Overbank Right Overbank
Upstream face 924.99 72564
Downstream face 924.95 72s.44
100-Year flood elevations Water Surface Energy Gradient

Elevations Elevations
Upstream face 9)9. 26 7/6. 26
Downstream face 2/8.91 F/6. /3
Discharge low Flow Pressure Flow Weir Flow Total Flow
Amount of flow
through/over
the structure (s) (cfs) —3zZ% ~/4 ~/ 4 3, 200
The maximum depth of
flow over the roadway/railroad (fL.) .. ... ... ... .. ... ... ... ... .......... /4
W AP DL v s 5 o e ot o ol e SR A0 S S gt oot ST A A
Top Widths Total Total

Floodplain Effective Flow Floodway
Width Width Width
Upstream face 54.73 %4.73 110 L4
Downstream face 24.5% $4.53 /0 gl
Bridge/Cuivert Form MT-2 Form 7 Paged of 6




3. ANALYSIS (Cont'd)

Loss CoefTicients

Entrance loss coefTicient /4

Manning’s "n” value assigned Lo the structure(s) Concretes_Sodes =0.0i5 ] aked Bl z0.0/9
Friction loss coefficient through structure (s) /4

Other loss coefTicicnts (e.g., bend manhole, ete.) ~/4

Total loss coefficient /A

Weir coefficient Ze6

Pier coefficient /£33

Contraction loss cuc(Ticient 2,3

Expansion loss coefficient 0.5

4. SEDIMENT TRANSPORT CONSIDERATIONS

1. a. Isthereany indicalion from historical records that sediment transport (including scour and deposition) can
affect the 100-year water surface elevations? ............................. O Yes XI'No

b Based on the conditions (such as geomorphology, vegetative cover and development of the watershed and stream
bed, and bank conditions), is there a potential for debris and sediment transport (including scour and
deposition) to affect the 100-year water surface elevations and/or conveyance capacity through the
DEIAGR/CUIVETEY (oocioivrmion mnio s 505 m o w1 555 50 5.0 s 504 6 30 530 95 A 5 5050 58 05 63 e 5 O Yes &'No

<. Ifthe answer to either la or 1b is yes:
a. What is the estimated sediment (bed material) load?
cfs (attach gradation curve)
Explain method used to estimate the sediment transport and the depth of scour and/or

deposition

b. Will sediment accumulate anywhere through the bridge/culvert? [J Yes [J No

If yes, explain the impact on the conveyance capacity through the
bridge/culvert?

S. FLOOOWAY ANALYSIS

Explain method of bridge encroachment (floodway run)
Mase =  Tosiged chaseel  Lhofun.  Lloejosy s Jesgmded Lo fesd bok b

f?"'" ‘a«i [%LG Céﬂﬂ&ﬁ‘

Bridge/Culvert Form MT-2 Form 7 PageSofé



5. FLOODOWAY ANALYSIS (Cont'd)

Comments (explain any unusual situations):

Attach analysis.

fefu Ju Aff‘n()x E ,C/ A/sC-RAS du}/)u\;

Bridge/Culvert Form

MT-2 Form 7
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FEDERAL EMERGENCY MANAGEMENT AGENCY FEMA L32 ALY 0.M.3. No. 3067-0148
BRIDGE/CULVERT FORM Expires July 31, 1997

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for Lhis form is estimated to average 2 hours&er response. The burden estimate includes the
me for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
Fomplgcmg ang.reglesglng&he fi)r‘r.n. Send co&nﬁrl\ent:s regelrdmg the acci:x‘;gcy ol Ehe burden e&timat.e and any suggestions
or reducing Lhis burden, w: Inlormation Collections Management, eral bmergency Management Agency, 500
Street, S.W_, Washington, DC 20472. £ L o Sl .
—7F 1- — _— ==
You are not required L0 respond to this collection of information unless a valid OMB Control Number is
displayed in the upper %ht corner of this form.

Community Name: _CM_”/ ,sz Zone
Flooding Source: Gaflecd  Uash
Project Nume/ldentifier: _ /2, Jard  UWash Oull]l  Channe !

1. IDENTIFIER

| Name of structure (roadway, railroad, eu;.): l//P/?/? BrrA:g_

24 Location of bridge/culvert along flooding source (in terms of stream distance or cross-section identifier):
Sdation  75+33
3. This revision reflects (check one of the fullowing):

(X New bridge/culvert not modeled in the FIS
O Modified bridge/culvert previously modeled in the FIS
[0 New analysisoflbridge/culvert previously modeled in the FIS

(Explain why new analysis was performed)

2.BACKGROUND

Provide the following information about the structure:
1 Dimension, material, and shape of structure (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-foot

span bridge with 2 rows of two 3- foot diameter circular piers; 40-foot wide ogee shape spillway) Three 34 [

AJM..AA/ 9"/é¢r 5&. ",‘Jga_ uf{‘ Z rows ,& 20 ek Ai&. Clreplar pler<

2. Entrance geometry of culvert/type of bridge opening (e.g. 30 °- 75 ® wing walls with square top edge, sloping
embankments and vertical abutments)__S/ug.ng 2mbankaonte  dnd verdiial ghutments

3. Hydraulic model used Lo analyze Lthe structure (e.g., HEC-2 with special bridge routine, WSPRO, HYS8) 4
HEC-RAS , 2.1

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

Note: If any items do not apply to submitted hydraulic analysis, indicate with " N/A”
* One form per new/revised bridge/culvert

l PLEASE REFERTO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS J
FEMA Form 81 890 MAY 96 8ridge:Culvert Form MT-2 Form 7 Page 1of b




3. ANALYSIS

Sketch the downstream f{ace of Lhe structure together with the road profile. Show, ata minimum, the maximum low
chord elevation, invert elevation, minimum top of road elevation, and ineffective flow widths.

Elevabon (h)

914

9124

910
9940

.etch the upstream face of the structure together with the road profile. Show, 4t 4 minimum, the maximum low
chord elevation, invert elevation, and minimum top of road elevation.

924 o z 924 L o tgteTs .
Legend
—_—
9224 Gn:uu
|
r Bank Sta
9204
g g1ad
3
=
3
]
- 916
914 |
9121
910
3940 10060
MT-2 Form 7 Page 2 ot 6

Bridge/Culvert Form



3. ANALYSIS (Cont'q)

Sketch the plan view of Lhe structure(s) Show, al 4 minimum, the skew angle, cross-section locations, distances
between cross sections, and length of structure (s).

_'\
\
|

4
— [
= \ 5 - D)+
: 3 z
2 :
\ Q 2
A i g

/U"'é-‘ Sﬁjf«c'n) ’'s n fev{. Skew = 2. 3"

Attach plans of the structure (s) certified by a registered professional engineer.

Culvert length or bridge width (f)

2o Ft
Calculated culvert/bridge area (ft 2)
by the hydraulic model, if applicable

740,99 s~
Total culvert/bridge area (11 2)

Appex. Koo Sk

801dges Culvert Form
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Elevations Above Which Flow ig Effective for Overbanksg

Left Overbank Right Overbank
Upstream face M4 2/A
Downstream face ' ~/A /A

Minimum Top of Road Elevation (ﬁ:ﬂ of ﬁA:L.)

I.eft Overbank Right Overbank
Upstream face 725 7 Y257
Downstream face 7 725, 7 4z25.7
100-Year flood elevations Water Surface Energy Gradient
Elevations Elevations
Upstream face 9/9.43 F/9. S9
Downstream face ' . 99, 3 4 F/9. 30
Discharge low Flow Pressure Flow Weir Flow Total Flow
Amount of flow
through/over
the structure (s) (cfs) 3 Zoo /A w4 3 200
The maximum depth of
flow over the roadway/railroad (fL) ... ... ... .. .. ... ... ... ...... ...
WeTr 1en@th (FEe): - . oo simis e w s mmas 503505 i s 3 5 515 5 520 1 B 08 0 556 0 50505 s 15
Top Widths Total Total
Floodplain Effective Flow Floodway
Width Width Width
Upstream face __55.54 $5.54 /o L4
Downstream face 85.50 RBS.52 Yo Lt

Bridge/Cutvert Form MT-2 Form 7 Pagedof 6




3. ANALYSIS (Cont'd)

Loss CoefTicients

Entrance loss coefTicient /A
Manning’s "n” value assigned Lo the structure(s) Congddes Sidus 20.005  Rled Bbhom 30005
Friction loss coefTicient through structure (s) /A
Other loss coefficicnts (e.g., bend manhole, ete.) A4
Total loss coefficient A
Weir coefTicient 2.4
Pier coefficient /32
Contraction loss cucfTicient 5.3
9.5

Expansion loss coefTicient

4. SEDWMENT TRANSPORT CONSIDERATIONS

1. a. Isthereany indication from historical records that sediment transport (including scour and deposition) can
afTect Lthe 100-year water surface elevalions? ............................. O Yes WNO

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

2. Ifthe answer to either l1a or 1b is yes:
a. What is the estimated sediment (bed material) load?

cfs (attach gradation curve)

Explain method used to estimate the sediment transport and the depth of scour and/or

deposition

b. Will sediment accumulate anywhere through the bridge/culvert? [J Yes [J No

If yes, explain the impact on the conveyance capacity through the

bridge/culvert?

S. FLOOOWAY ANALYSIS

Explain method of bridge encroachment (floodway run)

Nong = Tosracd Channel , Lhuelore Llogvuny s dosignuded Fom /obt bul

Zo  rzh+ ;J ak /aAJ"’& cl‘hnn&/ 5
4

Bridge/Culvert Form MT-2 Form? Page S of 6




5. FLOOOWAY ANALYSIS (Cont'd)

Comments (explain any unusual situations):

//'ydm.,.)t'g lawﬂiﬁh&‘ 9&‘ a/,kk 6”.4'5‘ A‘_*‘i’ [Q ié)ﬂ'.f d""{’ “PS S Pc
Rl e A JW E & Kg&anhg ey JAAEVS'}

Attach analysis.

/?e?cr ;J 0/73"‘&'& £ L, HMEc-RAS aué"pw"

Bridge/Culvert Form MT-2 Form 7 Page6of§




FEDERAL IMERGENCY MANAGEMENT AGENCY FeMA U3é wal! C.M.3. NG, J067 s o,

LEVEE/FLOOOWALL SYSTEM ANALYSES FORM Exoires iuiy 31, 1997
PUBLIC BURDEN DISCLOSURE NOTICE

Slic reporting burden lur this form is estimated to average 3.0. hours per response. The burden estimate includes the
3 for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, ang
,_.mpleé.‘mg arnd reedvle_wm%} ghebf'cx).gm. Sendl clgmme‘ou Eeqlarding tl’\x!e accuracy olgeéhe ?uﬁt‘%en estimate and any
suggestions f{or reducinyg this burden, w: Information Collections Management, eral Emergency M
Agohcy. 500 C Street. S.W., Wushington, DC 20472, - _ ERAES SSBREEeI

P e

SERTnaeT

e

e O e S e e S
You are not required L0 respoad to this collection of information unless a valid OMB Control Number is
displayed in the upper right corner of this form. S

Community Name: C)/y og é’otﬂxgar Aeizoaq

Floeding Source: Sullazd  Was b

Project Name/Identifier: Fullard \Wash  Ouifall Channel

1. REACH TQ BE REVISED

Downstream limit: &/ /a  River

Upstream limit: Lower DBuckeye Road

This Levee/Floodwall analysis is based on:
O upgrading of an existing levee/floodwall system
X a newly constructed levee/floodwall system
O reanalysis of an existing levee/floodwall system

2. LEVEEFLOODWALL SYSTEM ELEMENTS

=== ===
i Levee elements and locations:
K earthen embankment, dike, berm etc. Station___ 30+ 33 to_ 5§+ SO
O structurai floodwall Station to
O other (describe) Station to
2. Structural Type:

(0 monalithic cast-in place reinforced concrete
O reinforced concrete masonry block

O sheetpiling

O other (describe)

3. Has this levee/floodwall system been certified by a Federal agency to provide protection against the 100-year
flood event?

O ves X No

If yes, by which agency?

If yes, complete only the interior drainage section on pages 7 and 8 of this form and the operation and
maintenance section of Revision Requestor and Community Official Form.

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

MT-2 Farm 8 Page ! of 9
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2. LEVEEFLOOOWALL SYSTEM ELEMENTS (Conre’d)

3 Attagh certifieg drawings containing the following information (indicate drawing sheet numbers):
Ean Cxhbit & ,
a. Planof the levee embankment and floodwail structures. Sheet Numbers__ /S - /5
b. A profile of the levee/floadwall system showing the 100-year
water surface elevations, levee and/or wall crest and
foundation, and closure lacations for the total levee system. Sheet Numbers__ /5 - /%
c¢.  Aprofile of the 100-year water surface elevation, closure ‘
opening outlet and inlet invert elevations, type and size of
opening, and kind of closure device. Sheet Numbers____/1/A
d. Alayout detail for the embankment protection measures. Sheet Numbers 7z
e. Location, layout, and size and shape of the levee
embankment features, foundation treatment, floodwall
structure, closure structures, and pump stations. Sheet Numbers .
3. FREEBOARD
1% The minimum freeboard provided above the 100-year water sun‘ace_ elevation is:
Riverine
3.0 feet or more at the downstream end and throughout g ves O No
3.5 feet or more at the upstream end X Yes [ No
4.0 feet immediately upstream and downstream of all structures and constrictions X Yes (O No
o7& : WHhiian bhe /levee resch, thece are No STRUCTURES of GwsrrIc T rews,
Coastal
1.0 foot above the height of the one percent wave for the 100-year
stillwater surge elevation or maximum wave runup (whichever is
greater). Oyes O No
2.0 feet above 100-year stillwater surge elevation OYes O No
Please note, occasionally exceptions are made to the minimum freeboard requirement. If an exception is
requested, attach documentation addressing Part 65.10 (b) (1) (ii) of the National Flood Insurance Program
regulations.
If nois answered to any of the above, please explain where and why:
2. s there an indication from historical records that ice-jamming can effect the 100-year water surface elevation?
O Yes d No If yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed
above sull exists.
3. Tabulate the elevations at critical locations (tabulate values at each levee crest grade change)

100-Year Water
Station Location Surface Elevation Levee Crest Freeboard (ft.)
IR+ 50 Upper end 917 /o 20. 3.5 7
22+33 Lower end X LS _7.00 - 375

(Extend table an an added sheet as needed and reference) <e Tabe E5.6 S ¢ delois.

Levew Floodwall System Analyses Form MT 2 fcrmy Taig




5. SEDIMENT TRANSPQRT COMSIDERATIONS

1. a. 's there any indication from historical records that sediment transport (including scour and deposition) can
affect the 100-year water surface elevations? '
; O] Yes ENO

b. Based an the conditions (such as geomorphology, vegetative cover and development of the watershed
and stream bed, and bank conditions), is there a potential for debris and sediment transport (inciuding
scour and depasition) to affect the 100-year water surface elevations and/or the freeboard for the

levee/floadwall?
O ves MNO
2 If the answer to either 1a or 1B is yes:
A. What s the estimated sediment (bed material) load?

cfs (attach gradation curve)

Explain method used to estimate the _sediment transport and the depth of scour and/or deposition

8. Will sediment accumulate anywhere along the levee/floodwall (such as along any bends in the
channel)?
A O VYes M No
If yes, what is the minimum freeboard at these locations? feet.
6. CLOSURES
. Openings through the levee system:

O exist B4 donot exist

If openings exist, list all closures:

Channel Left or Right Opening Highest Elevation for Type of
Station Bank Type Opening Invert Closure Device

(Extend table on an added sheet as neded and reference)

Geotechnical and geologic data:

In addition to the required detail analysis reports, data obtained during field and Iaboratqry investigations and
used in the design analysis must be submitled in a tabulated summary form for the following levee system
features (Reference U S. Army Corps of Engineers EM-1110-2-1906 Form 2086).

Levee/Floodwall System Analyses Form MT-2 Form 8 Page 3ot9




4. EMBANKMENT PROTECTION

Sta
Sta
Sta

Maximum levee siope landside: iy

Maximum levee slope floodside: )3 l

Range of 100-year riverine flood velocities along the levee: 5:5 ‘C,EL (min.)
to 2.1 -F;gf (max.)

Embankment material is protected by (describe the kind): D=t #/gé 6"‘5/»»1 eattre ss
(rock ercasel withia coire b@ée&w E-inch thick Comcrrie é/'m'tf.

Riprap Design Parameters: (Include references) O Velocity; [ Tractive stress
Curve or Stone Riprap Depth of
Reach Sideslope  Flow depth Velocity Straight Do Dso Thickness Toedown
to
to
to

(Extend table on an added sheet as needed and reference)

Has a bedding/filter analysis and design beenincluded [J Yes[J No

Describe the analysis for other kinds of protection used (include copies of the design analysis):

Gation mathecses were aultilized ao bank ,ao%-cyﬁw}q . L mgf 5/
Hy levee . Shear shess wao Mq/y}ecea‘o Loterrne o Fhickrgss

?’ ’%* Gabion matresses and Size ?ﬂ rock Yo wae /n Yo bas ke

b"‘g’?”’ a""-/yj‘/‘S a/so dea&ée 2. oilde, Lalrre V‘e?ul.ﬂml’f%f
Engineer/ng’ amadys s hao beow aHackad. feter o Apeic s

Attach engineering analysis to support construction plans.

Levee/Floodwall System Analyses Form MT-2 Form 8 Pagedof 9
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Note: Attach engineering analysis 1o support construction plans.

-

Idenufy locations and describe the basis for selection of cntical locations for analyses:
Ths e 1500 obAL mﬁ’iﬂ%ﬁé@dﬁzw/
& Overall height: Sta (W2 254 &@ height do ft.

O Limiting foundation sail strength:

Sta ___, depth to
strength & = 3F  degrees,c= YOO . psf
B siope:ss= £ __(h)to / (v)

(Repeat as needed on an added sheet for additional slopes and locations)

Specify the embankment stability analyses methodology used (e.g, circular arc, sliding block, i%nite slopé,
etc.): '{v\ .S igi_
6 2let~ -

Summary of stability analysis results:

Case Loading Conditions Safcengu::‘ctor Criteria (Min.)
| End of construction 1.3
i Sudden drawdown L)\ﬂ' 1.0
[} Critical flood stage 1.4
v Steady seepage at flood siage 1.4
Vi Earthquake (Case ) 1.0

(Reference: U.S. Army Corps of Engineers EM-1110-2-1913 Table 6-1)

Was a seepage analysis for the embankment performed? O Yes B No
Describe methodology used:

Was a seepage analysis for the foundation performed? O ves Cf‘No
Were uplift pressures at the embankment landside toe checked? a Yes & No
Were seepage exit gradients checked for piping potential? O Yes &no

Ouration of 100-year flood hydrograph against the embankment : Hrs.

Levee/Floodwall System Analyses Form MT-2 Form 8 Page S of 9



1. Qescribe anaiysis submittal based an Code:

O usc(1988) or [ Other (specify)

Y, Stability analysis submitted provides for: _ . - =
Qverturning; Sliding; If not, explain

3. Loading included in the analyses were:

FLateral earth @Paz e Zq osf: P o= _iq st
fturchargo—swpo @ g , B surface ‘ ) i Z{ psf
Brwind @Pws | O o B _
B seepage (Uplift) e, @, Earthquake @ Pe = %g
ﬂ 100-year significant wave height i Q_fo
Gl 100-year significant wave period 4] sec.
4, Summary of Stability Analysis Results: Factors of Safety. Itemize for each range in site layout dimension and
loading condition limitation for each respective reach. A ) l g‘ :
Loading Condition Griteria (Min) Sta To Sta To
Overturn Sliding Overturmn Sliding Overturn | Sliding
Dead & Wind 1.5 -
Dead & Sail 1.5 1.5
1, Soil, Flood & Impact 1.5 1.5
vead, Soil & Seismic 1.3 1.3

(Ref: FEMA 114 Sept 1986; COE EM 1110-2-2502)

(Note: Extend table on an added sheet as needed and reference)

5. Foundation bearing strength for each sail type: C L.

Bearing Pressure _ Sustained Load Short Term Load
Computed design maximum ) U(Q ©  psf 4200 psf

Maximum allowable L. SCOF) psf ﬁﬁzﬁQ psf

6. Foundation scour protection [ is, d‘ﬂ not provided, (describe)

Note: Attach engineering analysis to support construction plans.

Levee/Flcodwall System Analyses Form MT.2 Form 8 Page 6 of 9



. ISITLEMENT

Has anticipated potential settiement been determined and incorporated into the specified construction
elevations to maintain the established freeboard margin?

B yes O no
Computed range of settiement : ©. | ft. to 0-2 fr
3. Settlement of the levee crest is determined to be primarily from: '
O Foundation consalidation
%L Embankment compression
O Other (describe)
4. Differential settlement of loodwalls | J (‘R
O has Khas not been accommodated in the structural design and construction.
Note: Attach engineering analysis to support construction plans.
10. INTERIOR DRAINAGE |
v e D
1. Specify size of each interior watershed
Draining to pressure conduit 0.9 S9. .
Draining to ponding area A/ A
2 Reiationships Established
Ponding elevation vs. storage O Yes & No
Ponding elevation vs. gravity flow & Yes O No
Differential head vs. gravity flow O Yes & No
3. The river flow duration curve is enclosed . O Yes X No
4.  Specify the discharge capacity of the head pressure conduit 40 ‘A P
+ % /OS5 Ss in Spillen
5. Which Flooding Conditions Were Analyzed? £ e
® Gravity flow (Interior Watershed) & ves O No
L] Common storm (River Watershed) O Yes 3 No
® Historical ponding probability O Yes 52 No /4 .
o Coastal wave overtopping O Yes i No /4
If no, explainwhy: __ T4e indecior Arairese oullel sdrutue oubtlulls o
4‘- & 2 ./ianl MJ’ Ea‘lﬂzk w‘ﬁ"\.
6. Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the

capacities of pumping and outiet facilities to provide the established level of flood protection.

& Yes (I No
If no, explain why:
. : M r cfs
The rate of seepage through the levee system for the 100-year flood is /
MT-2 Form 8 Page 70f9
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iU, MTERUCR ORAMAGE (Cont'd)

8. The length of levee system used to dnive the seepage rate initem 7: N } 23 fr.
7

9. Will a pumping plant(s) be used for interior drainage? O Yes ﬁ.No

If yes, include the number of pumping plants: _
For each pumping plant, list: Plant #1 Plant #2

The number of pumps

The ponding storage capacity
The maximum pumping rate
The maximum pumping head
The pumping starting elevation B

The pumping stopping elevation

Is the discharge facility protected?

Is there a flood warning plan?

How much time is available between -
warning and flooding?

Will the operations be automatic? O Yes [0 No
If the pumps are electric, are there backup power sources? O Yes O No

(Reference: U S. Army Corps of Engineers EM-1110-2-3101, 3102, 3103, 3104, and 3105)

Note: Include a copy of supporung documentation of data and analysis. Provide a map showing the flooded area and
maximum ponding elevations for all interior watersheds that result in flooding.

11. OTHER DESIGN CRITERIA

1 The following items have been addressed as stated:

Liquifaction [J is ¥Jisnota problem.
Hydrocompaction is B&fsnota problem
Heave differential movement due to soils of high shrink/swell [ is S is not a problem.

2 For each of these problems, state the basic facts and corrective action taken.

‘ /i

[Vf‘
\,

3: If the |leveesfloodwall is new or enlarged, will the structure adversely impact flood levels and/or flow velocities
floodside of the structure? A
O ves & No

Attach supporting documentation

e

Are the pdannedﬁ:ﬁnod works in full compliance with NFIP regulations, Section 44 CFR Ch. 1. 65.10?
h vas O No

LaveeFloodwall System Analyses Form MT-2 Form 8 Page 8 ot 9



OPERATIONAL PLAN AND CITERIA

Does the operation plan incorporate all the provisions for closure devices as required in Section 65.10 (¢) (1), of

the NFIP regulauons?

aYes a Ne
Does the operation plan incorporate all the provisions for interior drainage as required in Section 65.10 (c) (2),
of the NFiP requlations?

ﬁ Yes (J No

If the answer is no to either of the above, please explain below.

Levee/Floodwall System Analyses Form MT-2 Form 8 Page dof9







3.0 SURVEY AND MAPPING INFORMATION

3.1 Field Survey Information
Field survey information is provided in TDN Volume One under separate cover.

32 Mapping
Please refer to Exhibit B for detail of mapping used for this study.
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4.0 HYDROLOGY

1.1 Method Description
The hydrology for this study is broken into two parts. The first part includes the entire
drainage area contributing to Bullard Wash. Refer to TDN Volume One, Section 4.0 for
documentation of this hydrology.

A second hydrologic analysis was prepared by Wood, Patel & Associates, Inc. in order to
estimate the amount of surface runoff contributing to the interior drainage sediment basin and
surface water inlet to the Buckeye Irrigation District Canal located at the northwest corner
of the intersection of the Bullard Wash alignment and the Buckeye Irrigation District Canal.
It is estimated that the 100-year 24-hour runoff collecting at this location is 355 cfs. Refer
to Table 4.1 below for modeling details of the interior drainage. The HEC-1 model is
included on diskette and the filename is SURFACE. The file date is April 4, 1998. Refer the
readme file included on the diskette for further details.

4.2 Parameter Estimation
The hydrologic parameters listed in Table 4.1 are used for both hydrology models.

TABLE 4.1
Summary of Hydrologic Parameters

1%@ Result |
Rainfall Depth NOAA Atlas 2 4.03 inches

Design Storm 100-Year , 24-hour'” per White Tanks ADMS
Frequency/Duration
Design Storm Distribution SCS Type II¥- (represents per FCDMC

regions in which high rates
of runoff are generated by
large winter storm cells).

Rainfall Losses Green and Ampt per White Tanks ADMS
Unit Hydrograph S-Graph Agricultural per FCDMC
Lag Lag=C(L L_/S»H™ per MCUHP2

Channel Routing Normal depth per FCDMC

Table Notes:

1. FCDMC criteria is the greater of either the 100-year, 6-hour, or the 100-year 24-hour. For this Study,

the 100-year, 24-hour storm controls.
2. For the 100-year 24-hour storm, the SCS type II distribution is utilized.

WOOD/PATEL
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4.2.1

422

423

424

425

4.2.6

Drainage Area Boundaries

» Bullard Wash Outfall Channel:
Refer to TDN, Volume One

. Interior Drainage:
The Bullard Wash Outfall Feasibility Study reveals that there are two sub
basins contributing to the interior drainage location, sub basins 364 and 365.
The Bullard Wash alignment traverses sub basin 364 as shown on Exhibit
A. Thus, the sub basin area was revised and the unit hydrograph recomputed
utilizing the FCDMC microcomputer program MCUHP2. This information
was then input to the U.S. Army Corps of Engineers HEC-1 microcomputer
program v 4.0.1e. The following FCDMC criteria was utilized. Refer to
Exhibit A for the drainage area map. The HEC-1 output file is provided in
Appendix D.

Watershed Work Maps
Exhibit A contains a 11" x 17" print out of the interior drainage map. Also included
in this submittal is a 24" x 36" copy of the WLB White Tanks/Agua Fria ADMS

watershed map.

Gage Data
There are no gage data available to calibrate precipitation, watershed runoff, or

statistical parameters.

Statistical Parameters
There are no statistical parameters available for this study area.

Precipitation
Refer to Table 4.1 for the precipitation data used for this study area.

Physical Parameters
Refer to Table 4.1 for the physical parameters used for this study area.

4.3 Problems Encountered During the Study
There are no unique problems or conditions for this study.

WOOD/PATEL
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4.4 Calibration
No calibration of the watershed physical parameters was attempted.

4.5 Final Results
The hydrologic results for this study area are summarized below in Table 4.2

TABLE 4.2
Summary of Peak Discharges

Parameter Interior
Drainage |

HEC-1 Model Filename SURFACE
Concentration Point Identifier C@364
Peak Discharge, in cfs 355
Time to Peak, in hours 13.25
Volume of Runoff, in ac-ft 59
Comments n/a
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5.0 HYDRAULICS

5.1

Method Description

The proposed Bullard Wash Outfall Channel will improve the flooding south of Lower
Buckeye Road by intercepting the surface runoff north of Lower Buckeye Road and
conveying it to the Gila River. The COE HEC-RAS v 2.1 microcomputer program is utilized
to model the hydraulic characteristics of Bullard Wash for this study. Cross section geometry

is based on the proposed construction drawings as documented on Exhibit B.
The HEC-RAS analysis is based on the following boundary conditions:

o The downstream 100-year starting water surface elevation is 906.58 ft for Bullard
Wash as computed by HEC-RAS using the slope area method with a slope of 0.002
ft/ft. The 10-year water surface in the Gila River is 906.3 ft per the FEMA study of
record by Dames & Moore.

° The upstream 100-year starting water surface elevation (supercritical run) is
computed by HEC-RAS using the slope area method with a slope of 0.0046 ft/ft.

HEC-RAS output for the mixed flow analysis of the Bullard Wash Outfall Channel and
supporting hydraulic calculations are provided in Appendix E.

Work Study Map

There is only one reach for this project. The proposed channelization reach of the Bullard
Wash Outfall is from Lower Buckeye Road to the Gila River. The proposed outfall channel
will contain the full 3,200 cfs with adequate freeboard. Wood, Patel & Associates, Inc.
recommends that the entire proposed channel, left bank to right bank, be designated as the
floodway. This proposed floodway is shown on Exhibit C.

Parameter Estimation

5.3.1 Roughness Coefficients
~ Tables E1.1 and E1.2 provide a summary of the Manning’s n-values used for this
study and are located in Appendix E.

5.3.2 Expansion and Contraction Coefficients
Table E3, located in Appendix E, provides a summary of the expansion and

contraction coefficients used for this study.

WOOD/PATEL
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Cross Section Description
The study reach of the Bullard Wash Outfall Channel, as shown on Exhibit B, is modeled
using 64 hard coded cross sections with 28 interpolated sections by HEC-RAS, for a total of

92 cross sections. The distance between sections is not greater than 200 feet for the proposed
Bullard Wash Outfall Channel. The three most northern sections are taken from the WLB

study. Cross section numbering corresponds to the construction plan stationing, and is the

distance in feet above the confluence with the Gila River.

Cross section plots are provided in Appendix E. The selected locations of the channel banks

and assigned Manning’s n-values are shown on the plots. The cross sections were selected

based on the following criteria.

Representative of the local channel reach.

Oriented perpendicular to the direction of flow with the perspective of looking
downstream.

Do not include ineffective flow areas.

Large enough to contain the 100-year peak discharge.

Modeling Considerations

5.5.1

5352

Hydraulic Jump and Drop Analysis

The proposed Bullard Wash Outfall Channel contains three sloping drop structures.
Each of which force a hydraulic jump. These structures are designed to prevent
erosion as documented in section 6. Appendix E contains the analysis of each
hydraulic jump. The floodplain limits are not adjusted for the hydraulic jump areas
as the entire channel is proposed as the floodway (Section 5.6).

Bridges and Culverts

There are three proposed structures to be built within this study reach, two bridges
and one box culvert. Each crossing is modeled utilizing HEC-RAS. Table 5.1
provides a summary of each proposed crossing. Refer to Exhibit B for the design
details of each structure. Appendix E contains the HEC-RAS output tables for each

structure.

WOOD/PATEL

Page 13 Bullard Wash Outfall Channel- CLOMR Submunal



TABLE 5.1
Summary of Bridge and Culvert Crossings

Crossing Name Station Description Method of Analysis
UPRR Bridge 75+43 3 span concrete bridge HEC-RAS bridge routine
SR 85 Bridge 73457 3 span concrete bridge HEC-RAS bridge‘routine

BID Bypass Culvert 28+90.42 4 barrel 12’x10°CBC HEC-RAS culvert routine

5:5.3

554

5.5.5

556

Levees and Dikes

There is a gabion lined mattress levee from station 33+30 to station 58+50 for this
study reach. Sufficient freeboard is maintained along this reach as shown in Table
ES.6 of Appendix E. The construction drawings for the proposed levee are provided
on Exhibit B.

Islands and Flow Splits
There are no flow splits or islands within this study reach.

Ineffective Flow Areas

In general, there are no ineffective flow areas of concern for this study reach.
However, there are 7 maintenance ramp locations. Cross sections are placed at the
upstream and downstream limits of the maintenance ramps, thus they are treated as

ineffective flow areas where possible.

There is a 1 foot deep low flow channel from station 82+10 to station 119+43 and
an maintenance underpass dip section at the UPRR Bridge. The geometry of these
low flow channels are coded in the HEC-RAS model. It is the opinion of Wood,
Patel & Associates, Inc. that the maintenance ramps and low flow channel are

hydraulically insignificant.

Supercritical Flow

- The mixed flow option available in HEC-RAS is utilized to analyze the flow regime

of Bullard Wash. Supercritical reaches within this study area are limited to the
sloping drop structures.

WOOD/PATEL
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Floodway Modeling :
Wood, Patel and Associates, Inc. proposes that the entire limits of the proposed Bullard Wash

Outfall Channel be designated as a floodway. Henceforth, a Method 4 floodway

encroachment analysis is performed with zero rise for the proposed Bullard Wash Outfall
Channel. Method 1 encroachment is utilized for station 137400 to station 122+00. This
study matches the FEMA regulated floodplain and floodway data at station 137+00 (rivermile

2.883) as shown in Table E5.2 of Appendix E. Table 7.2 provides a draft summary of
floodway data in FEMA format.

Problems Encountered During the Study

5.7.1

572

Special Problems and Solutions

As described in the Bullard Wash Feasibility Study, the FCDMC has constructed the
Dysart Drain in the northern portion of the White Tanks/Agua Fria ADMS
watershed. This flood control structure intercepts and diverts the 100-year surface
runoff to the Agua Fria River north of Glendale Avenue. Thus, the 100-year flowrate
for station 137+00 (RM 2.883 of WLB Study) is 3,200 cfs. However, FEMA
requires this study to match existing floodplain limits of record, thus, stations
137400 and 131+20 are modeled using the FEMA regulated discharge of 4,906 cfs.
The 100-year water surface at station 137+00 is 952.8 feet. The floodway elevation
is 953.8. Refer to Table 5.2 of Appendix E for verification of these results.

The drop inlet area north of Lower Buckeye Road is designed to allow the FEMA
designated flooding zones A and AE to weir flow into the proposed channel. An
uneven weir analysis is performed for each side of the drop inlet structure. These
water surface elevations are used to establish the floodplain limits along the drop

structure. Refer to Appendix E for weir flow calculations.

Modeling Wamning and Error Messages

The HEC-RAS model contains several non critical error messages and notes. The
majority of notes occur for the reaches that contain the concrete lined low flow
channel or sides and bottoms of differing roughness, thus HEC-RAS computes a
composite Manning’s n-value for the channel. The second majority of warnings are
related to the conveyance ratio and velocity head differences between cross sections
exceeding the standard HEC-RAS values. These warnings are deemed insignificant
due to a maximum cross section spacing of 200 feet. As expected, the sloping drop

structures produce critical depth warnings and hydraulic jump warnings.
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5.8

5.9

There are four cross sections that HEC-RAS reports the end points had to be
extended to contain the flow. However, sections 124+45, 123+45, 122+00, and
121498 are located at the channel inlet area, which is upstream of the drop inlet
structure. This area is modeled with levees to simulate a 1:1 contraction of the
effective flow area upstream of the drop inlet structure. HEC-RAS links these levee
sections to the vertical extention of end points warning, thus the waming is not
significant. A print out of the HEC-RAS warnings and notes is also provided in
Appendix E.

Calibration
No calibration of hydraulic parameters were performed for this study reach.

Final Results

5.9:1

5.9.2

Hydraulic Analysis Results

The COE HEC-RAS microcomputer model is used to simulate the riverine
characteristics of the proposed Bullard Wash Outfall Channel. The 100-year design
discharge for this reach is 3,200 cfs. Adequate freeboard is maintained throughout:
1 ft minimum plus super elevation component where appropriate, for subcritical
floW; 2 ft minimum plus super elevation component where appropriate, for
supercritical flow. For bridges the minimum freeboard is 2 ft, and for levees
(hydraulic grade line above natural ground) the minimum freeboard is 3 ft. HEC-

RAS output and freeboard considerations are provided in Appendix E.

Verification of Results
The HEC-RAS output provided in Appendix E appears to be reasonable. Bullard
Wash Outfall Channel is a proposed man made channel designed to convey 3,200 cfs

with adequate freeboard and erosion protection where necessary.
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6.0 EROSION AND SEDIMENT TRANSPORT

Erosion and sediment transport analysis for this study area is performed under separate cover and is
included with this submittal. Please refer to Sediment Transport & Scour Analysis, Bullard Wash
Outfall Channel Improvements, FCD 95-39 by Wood, Patel & Associates, Inc., dated April 10, 1998 for
this information. Subsequent to the aforementioned report, two local scour locations were analyzed,
downstream of the Ford crossing at Broadway Road, and downstream of the BID Bypass Road.
Calculations for these two locations as well as riprap sizing for the grouted riprap reaches and gabion
mattress design for the levee reach are included in Appendix F.
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7.0 DRAFT FIS REPORT DATA

7.1 Summary of Discharges
Table 7.1 provides a summary of discharges in FEMA format for the study area.

TABLE 7.1
Summary of Discharges in FEMA Format

Flooding Source and Location Drainage Area Peak Discharges (cfs)
(Square Miles) 10-year | 50-year 100- 500-
year year

Bullard Wash

At Confluence with Gila River 47.09 -1 --1 3,200 --1
At Confluence with East Tributary (@ UPRR) 46.57 -1 -1 3,200 --1
At Lower Buckeye Road 91.66 -1 --1 4,906 --1
East Tributary to Bullard Wash 4.59 -1 --1 850 --1

--1 Not Computed

7.2 Floodway Data
Table 7.2 provides a summary of floodway data results in FEMA format for this study area.
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Wood, Patel & Associates, Inc.

TABLE 7.2
Flooday Data in FEMA Format for Bullard Wash Outfall Channel
FLOODING SOURCE FLOODWAY BASE FLOOD WATER SURFACE ELEVATION]|
Cross Section ID Width Section Area Mean Velocity | Regulatory Without With Increase
Reach Sta, in feet Sta, in miles (1) FEMA ID (ft) (sq. ft.) (fps) Floodway Floodway (ft)
Bullard Wash 2500.00 0.473 A 96 506 6.3 906.58 906.58 906.58 0
Bullard Wash 2660.00 0.504 B 96 505 6.3 906.90 906.90 906.90 0
Bullard Wash 2860.56 0.542 C 96 505 6.3 907.30 907.30 907.30 0
Bullard Wash 2877.74 0.545 D 51.4 256 12.5 906.45 906.45 906.45 0
Bullard Wash 2901.40 0.550 Culvert -- -- -- -~ = == --
Bullard Wash 2901.49 0.550 E 51.4 408 79 909.45 909.45 909.45 0
Bullard Wash 2911.00 0.551 F 84.8 517 6.2 909.93 909.93 909.93 0
Bullard Wash 2995.26 0.567 G 81.4 229 14.0 909.69 909.69 909.68 0
Bullard Wash 3002.33 0.569 H 62.2 270 11.9 910.82 910.82 910.82 0
Bullard Wash 3049.67 0.578 I 62.2 312 10.3 911.59 911.59 911.59 0
Bullard Wash 3064.67 0.580 J 62.2 315 10.2 911.65 911.65 911.65 0
Bullard Wash 3088.94 0.585 K 88 465 6.9 912.81 912.81 912.81 0
Bullard Wash 3141.00 0.595 L 88 459 7.0 912.84 912.84 912.84 0
Bullard Wash 3266.00 0.619 M 88 449 7.1 912.92 912.92 912.92 0
Bullard Wash 3330.00 0.631 N 110 548 5.8 913.25 913.25 913.25 0
Bullard Wash 3372.00 0.639 0 120 583 5.5 913.35 913.35 913.35 0
Bullard Wash 3562.61 * 0.675 P 120 582 55 913.62 913.62 913.62 0
Bullard Wash 3753.23 = 0.711 Q 120 582 5.5 913.90 913.90 913.90 0
Bullard Wash 3943.84 * 0.747 R 120 582 5.5 914.17 914.17 914.17 0
Bullard Wash 4134.46 * 0.783 S 120 581 5.5 914 .45 914.45 914.45 0
Bullard Wash 4325.07 * 0.819 T 120 581 55 914.72 914.72 914.72 0
Bullard Wash 4515.69 ¥ 0.855 U 120 580 5.5 915.00 915.00 915.00 0
Bullard Wash 4706.30 * 0.891 \Y% 120 581 5.5 915.28 915.28 915.28 0
Bullard Wash 4896.92 * 0.927 W 120 581 5.5 915.55 915.55 915.55 0
Bullard Wash 5087.53 * 0.964 X 120 580 55 915.83 915.83 915.83 0
Bullard Wash 5278.15 ¥ 1.000 Y 120 580 5.5 916.11 916.11 916.11 0
Bullard Wash 5468.76 * 1.036 Z 120 580 5.5 916.38 916.38 916.38 0
Bullard Wash 5659.38 * 1.072 AA 120 580 55 916.66 916.66 916.66 0
Bullard Wash 5850.00 1.108 AB 120 580 5.5 916.94 916.94 916.94 0
Bullard Wash 5900.00 1.117 AC 116 580 5.5 917.01 917.01 917.01 0
Bullard Wash 6020.00 1.140 AD 116 579 5.5 917.18 917.18 917.18 0
Bullard Wash 6220.00 1.178 AE 116 580 5.5 917.47 91747 91747 0
Bullard Wash 6322.00 1.197 AF 116 579 5.5 917.62 917.62 917.62 0
Bullard Wash 6400.00 1.212 AG 116 583 5.5 917.74 917.74 917.74 0
Bullard Wash 6510.00 * 1.233 AH 116 586 56 917.90 917.90 917.90 1]
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TABLE 7.2
Flooday Data in FEMA Format for Bullard Wash Outfall Channel
FLOODING SOURCE FLOODWAY BASE FLOOD WATER SURFACE ELEVATION
Cross Section ID Width Section Area Mean Velocity | Regulatory Without With Increase
Reach Sta, in feet Sta, in miles (1) FEMA ID (fit) (sq. ft.) (fps) Floodway Floodway (ft)
Bullard Wash 6620.00 1.254 Al 116 590 54 918.07 918.07 918.07 0
Bullard Wash 6776.75 * 1.283 Al 116 595 54 918.29 918.29 918.29 0
Bullard Wash 6933.50 * 1.313 AK 116 600 5.3 918.50 918.50 918.50 0
Bullard Wash 7090.25 * 1.343 AL 116 603 5.3 918.71 918.71 918.71 0
Bullard Wash 7247.00 1.373 AM 116 606 53 918.92 918.92 918.92 0
Bullard Wash 7280.00 1.379 AN 98 553 5.8 918.90 918.90 918.90 0
Bullard Wash 7300.00 1.383 AO 98 552 5.8 91891 918.91 91891 0
Bullard Wash | 7357 BR D 1.393 -- - 489 6.6 918.77 918.77 918.77 0
Bullard Wash | 7357 BR U 1.393 -- -- 501 6.4 919.04 919.04 919.04 0
Bullard Wash 7417.00 1.405 AP 98 573 5.6 919.26 919.26 919.26 0
Bullard Wash 7440.00 1.409 AQ 98 572 5.6 919.27 919.27 919.27 0
Bullard Wash 7500.00 1.420 AR 98 567 5.6 919.30 919.30 919.30 0
Bullard Wash 7523.00 1.425 AS 98 583 55 919.34 919.34 919.34 0
Bullard Wash | 7533 BR U 1.427 -- -~ 524 6.1 919.22 919.22 919.22 0
Bullard Wash | 7533 BR D 1.427 -- - 526 6.1 919.25 919.25 919.25 0
Bullard Wash 7543.00 1.429 AT 98 591 54 919.43 919.43 919.43 0
Bullard Wash 7558.00 1.431 AU 98 572 5.6 919.42 919.42 919.42 0
Bullard Wash 7605.00 1.440 AV 98 572 5.6 919.44 919.44 919.44 0
Bullard Wash 7700.00 1.458 AW 112 566 5.7 919.47 919.47 919.47 0
Bullard Wash 7744.00 1.467 AX 112 222 14.4 917.48 917.48 917.48 0
Bullard Wash 7771.64 1.472 AY 98 228 14.1 918.71 918.71 918.71 0
Bullard Wash 7925.82 > 1.501 AZ 98 200 16.0 925.06 925.06 925.06 0
Bullard Wash 8080.00 1.530 BA 98 260 12.3 932.41 93241 932.41 0
Bullard Wash 8100.00 1.534 BB 125 314 10.2 933.73 933.73 933.73 0
Bullard Wash 8210.00 1.555 BC 125 465 6.9 935.30 935.30 935.30 0
Bullard Wash 8348.00 * 1.581 BD 125 494 6.5 935.74 935.74 935.74 0
Bullard Wash 8486.00 * 1.607 BE 125 515 6.2 936.10 936.10 936.10 0
Bullard Wash 8624.00 * 1.633 BF 125 530 6.0 936.41 936.41 936.41 0
Bullard Wash 8762.00 * 1.659 BG 125 543 5.9 936.69 936.69 936.69 0
Bullard Wash 8900.00 1.686 BH 125 552 5.8 936.94 936.94 936.94 0
Bullard Wash 9000.00 1.705 BI 116 537 6.0 937.09 937.09 937.09 0
Bullard Wash 9080.00 1.720 BJ 116 543 59 937.24 937.24 937.24 0
Bullard Wash 9200.00 1.742 BK 116 547 59 937.44 937.44 937.44 0
Bullard Wash 9372.00 1.775 BL 125 579 5.5 937.77 937.77 937.77 0
Bullard Wash 9529.00 * 1.805 BM 125 584 5.5 938.00 938.00 938.00 0
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TABLE 7.2
Flooday Data in FEMA Format for Bullard Wash Outfall Channel
FLOODING SOURCE FLOODWAY |BASE FLOOD WATER SURFACE ELEVATION
Cross Section ID Width Section Area Mean Velocity | Regulatory  Without With Increase

Reach Sta, in feet Sta, in miles (1) FEMA ID (ft) (sq. ft.) (fps) Floodway Floodway (ft)
Bullard Wash 9686.00  * 1.834 BN 125 587 5.5 938.22 938.22 938.22 0
Bullard Wash 9843.00 * 1.864 BO 125 591 5.4 938.44 938.44 938.44 0
Bullard Wash 10000.00 1.894 BP 125 594 54 938.66 938.66 938.66 0
Bullard Wash 10100.00 1.913 BQ 116 574 5.6 938.77 938.77 938.77 0
Bullard Wash 10200.00 1.932 BR 116 576 5.6 938.92 938.92 938.92 0
Bullard Wash 10300.00 1.951 BS 125 602 53 939.09 939.09 939.09 0
Bullard Wash 10430.00 * 1.975 BT 125 602 53 939.26 939.26 939.26 0
Bullard Wash 10560.00 * 2.000 BU 125 604 53 939.43 939.43 939.43 0
Bullard Wash 10690.00  * 2.025 BV 125 605 53 939.59 939.59 939.59 0
Bullard Wash 10820.00 2.049 BW 125 605 53 939.76 939.76 939.76 0
Bullard Wash 11000.00 2.083 BX 125 606 53 939.98 939.98 939.98 0
Bullard Wash 11100.00 2.102 BY 116 585 5.5 940.09 940.09 940.09 0
Bullard Wash 11200.00 2.121 BZ 116 586 3.5 940.22 940.22 940.22 0
Bullard Wash 11300.00 2.140 CA 125 611 52 940.39 940.39 940.39 0
Bullard Wash 1142500 * 2.164 CB 125 612 52 940.54 940.54 940.54 0
Bullard Wash 11550.00 2.188 CC 125 612 5.2 940.70 940.70 940.70 0
Bullard Wash 11735.00 2.223 CD 116 590 54 940.90 940.90 940.90 0
Bullard Wash 11883.00 2.251 CE 116 592 5.4 941.10 941.10 941.10 0
Bullard Wash 11932.00 2.260 CF 116 591 5.4 941.16 941.16 941.16 0
Bullard Wash 11943.00 2.262 CG 98 544 59 941.13 941.13 941.13 0
Bullard Wash 12195.00 2.310 CH 98 145 22.1 936.92 936.92 936.92 0.00
Bullard Wash 12198.00 2.310 CI 1450 640 5.0 945.82 945.82 945.82 0.00
Bullard Wash 12200.00 2.311 CJ] 130 481 6.7 946.90 946.90 947.50 0.60
Bullard Wash 12345.00 2.338 CK 225 783 4.1 946.92 946.92 947.87 0.95
Bullard Wash 12445.00 2.357 CL 300 885 3.6 947.51 947.51 948.30 0.79
Bullard Wash 12640.00 2 2.394 CM 415 1,378 23 947.85 947.85 948.67 0.82
Bullard Wash 13120.00 2 2.485 CN 365 725 6.8 948.89 948.89 949.04 0.15
Bullard Wash 13700.00 2 2.595 CcO 350 1,430 3.4 952.80 952.80 953.80 1.00

Notes: * Denotes HEC-RAS Interpolated Cross Section
1) Miles above confluance with Gila River
2) Stations 126+40, 131420 & 137+00 are RM 2.690, 2.771, & 2.883 of previos study, respectively. Channelication of
Bullard Wash reduces the distance from the confuance with the Gila River by approximately 0.29 miles
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73 Annotated Flood Insurance Rate Map

Figure 7.1 contains the proposed Bullard Wash Outfall Channel CLOMR information as
documented within this report. Refer to Exhibit C for floodway work maps.

WOOD/PATEL Page 22 Bullard Wash Ouifail Channel- CLOMR Submutal



()]
O
o
wn
0
Q il o
)
5 8
=
o (i {©
o it [
_|. o
&)
o

Figure 7

‘ DURANGQ__

i ‘ “7 YEAR
” J046

—] STREET ”

8
E Ul avenve ||

e _s—_ ————  c—

=
ICOPA COUNTY

RPORATED AREAS

040037

AVENUE

=] ___BUCKEYE

RQAD

L
|

ROAD

SARIVAL

RM31 J

ZONE AH

-(EL 908)

bl - BT R

19 4

L]

R

TOWN OF Goony
040046

eservoir

TROCAR AVENUE

TS

H

MRYEA R

£

Annotated FIRM

-

£ a |o o fe—y
iz |2 |2 > Z
233 (2 |3 = o)
$3s le |2 = a
szt 1% ¥ ) |
I £g g I° = ,
] IV S <
| 2 S = 3 |
o rr1 S S - |
: = 3 o > S5 = |
z m .z |Z : = = :
B = (=] - A a n1°.m g; : '
: 5 = S L o O N ~ I
(%} - ) E’: |
=) w U 5 oo ¥ o ok 2 27 z |
g =5 SE . m-3 = s | |
: Eg 3F : >~ =
=2 : ' : |
: Sm ;c'n - !.‘-' -~ 4 [T '
n W m % > r(ﬁ Z z |
g Wy T -n 0 & ,Q = Z ‘
: : JCT = | !
bl | = |
o J; o |
1] - ot S
L - o= ‘L_); v
] ’ = a !
J= -
I x




i EﬁEE A FLOOD CONTAINED WITHIN

_ KS OF EAST TRIB

DU " T TRIBUTARY CHANNEL
! HAZARD REMOVED=-Q._ 5.

. . o |

vm.

FLOOD IKSURAKTZ RATE KAF

MARICOPA COUNTY.
ARIZONA AND
INCORPORATED AREA!

AIRPORT

PHOENIX - GO

PANEL 2070 OF 4350

BROADWAY

TOWN OF
GOODYEAR
010046

CONTAINS
' .= _CoMuNITY NIMETE  E2NE SUTH
; . _(EL9133) B
i w — <=
P > | =
¢ 100 YEAR FLOOD it =
i  HAZARD REMOVED — ¢ | o
| \ S|5 SELECTED ALIGNMENT BULLARD
I\ 2 WASH OUTFALL CHANNEL NMAP KUMBER
- 5lg (PROPOSED FLOODWAY) BROTAEETD -
; \ o ZONE A FLOOD CONTAINED WITHIN BANKS MAP REVISED:
’ F
E | OF BULLARD WASH OUTFALL CH’ANNEL SEPTEMBER 30, 1995
i .- o 'T; AVMEYS VIi3ELSs
. s 0
3 S | _
T = ! P :-,v-\"aéi-:"z - 255 s
: ! -é;; 100 YEAR FLOOD HAZARD
A o L R e g
A || s J—f;%f- P..I-‘féf%_
_ \ :‘:‘:,B" V--. 13 Rap -‘.."';' ‘x?ﬂ;‘tg{‘:
2, x
o = <
i o Lu‘f
c . 22
: & < 0O= f'\
- = N . —Q—H
: 6« 2 )
; 0)) Se
j i & §
| Se
1 ~
| Z S 5
i = 500 ©C 500 1000
- - —
: Scale in Fest
5 w
2
! i 5
. ; >
: <
;J' | FLOOD INSURANCE RATE MA:
f o i] FIGURE7.1
i O, £
' 3. ol
I li cli WOOD/PATEL SEALE. . I SHEET,
| it s ASSOCIATES . 1° : 100> ! OF
o Seibmien |, B e




7.4 Flood Profiles

Figure 7.2 contains the proposed Bullard Wash Outfall Channel flood profile for the 100-year
storm.
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FIGURE 7.2

Bullard Wash Improvements - FINAL CLOMR Submittal 9/24/98

Outfall Channel

Legend

EG PF#
WS PF#1
s e e

Crit PF#1

Ground

LOB

ROB
PR, Lo

Left Levee

Right Levee

i

i
t ' : i
! H i i
1 ! 1 i
wy = o oy
i ! i i
t H i H
' t ' i l
i f i
oy = @ e e o
i [ ! i
1 1 i
1 ' ' !
' i i t
g e
i i
H

i
' i
'
- v-
' i
1 i
i ! H
- - -y
i i i
i i ! 3
{ ' i
i 1 i
-y i e 5

14000

¥
| '
' 1
i

1 i

i

i

i

" APMiS €M 0 £88'2 W |

H
T

i
i
i
T

i

13000

i 3 H

i

——————— . _sued.ed Bujpein’

i i
i i 1 i
1 i i 1

nm:o Jo woyog-|

i i
1 i

T
i
i
I
1

12000

(1leuuByd moj} MO)) pY 8Aexong 18mo |

T 20 uoipes - pueg ujfeq’

—pueg pu3|

1 i 1

uopjsuel| ujbeg

: uopysues L pu3 |

™20 uojoes]

_ : 20 uojjoes|

11000

20 uoles of uopsuel L. uibeg’
L

e

i i
i H
-y oy +
i i !
i i i
i | H
i 1 i 1
B IR L
1 1 i 1

I~10 uopoeg - uopjsuel) pu3|

A g0 uoypes|

1 I

i
1
1

..t.
i
i
i
1
oy
i

i
i
1
i 1
i
1

; —20 uoyoes |
I 1 1 i
20 uoyoes o} uopysues L uibeg .m.

—z0 uopoes|

~pueg ujBeg ]
™20 uopoes ] m

960

950

(y) uopens|3

Main Channel Distance ()

=5ft

500ft 1in Vert.

1 in Horiz.




FIGURE 7.2

9/24/98

Bullard Wash Improvements - FINAL CLOMR Submittal

Legend

EG PFi#1
WS PFi1
e

Crit PF#1

Ground

LoB

ROB

Left Levee

Right Levee

Outfall Channel

-

. - v & § . 1
i i ¥ i H

i

! ! f
! H H
1 i !
! ' H ! 1
W i i 1 !
! ! '
i, i i
! i i
i i 4
i H
i 1 H
1 i H
1 i H
! t :
' s t H t
! i H i 1
i 1
H 1
: !
T T
1 i
'

L

I I

i ' i
i i i

gesme zoc @AROB}jeU| PEPOD PIBH - nEum :

e%e] omu_._m mmn_D m\DO

! |
1 i

i i

1

i 1 ¥
1 1

1 1

T

n&mm ujBeg

f ! 1

i B 8 e e

e

]

G

—uopisuelL ujbeg

— (jouLeYo Moy MO]) 1O UOROeS T
(dosq jo doy) yeeig epeIn|

dureyy oz.m-

J:1 O} uopISUeIL PUT

dwey uibegT|

5000

4000

8000

B3

7000

2000

940

930

920

(4) uopeae|3

910

900

Main Channel Disiance (ft)

1 in Horiz. =500t 1inVert.=5 ft




Appendix C

Appendix F

Exhibit A
Exhibit B
Exhibit C

Appendix A  References

Appendix Al
Appendix A2

Appendix B

Appendix Bl
Appendix B2
Appendix B3
Appendix B4
Appendix BS

Appendix D1
Appendix D2
Appendix D3
Appendix D4
Appendix DS
Appendix D6

Appendix E1
Appendix E2
Appendix E3
Appendix E4
Appendix ES
Appendix E6
Appendix E7

LIST OF APPENDICES
(Following Text)

Data Collection Summary
List of References

General Documentation & Correspondence

Special Problem Reports
Contact (Telephone) Reports
Meeting Minutes and Reports
General Correspondence
Contract Documents

Survey Field Notes

Appendix D  Hydrologic Analysis and Supporting Documentation for Interior DrainageAnalysis

Precipitation Data

Physical Parameters
Hydrograph Routing Data
Reservoir Routing Data

Flow Split and Diversion Data
Hydrologic Calculations

Appendix E  Hydraulic Analysis and Supporting Documentation

Roughness Coefficient Estimations

Cross Section Plots

Expansion and Contraction Coefficients

Analysis of Structures

Hydraulic Calculations for Bullard Wash Outfall Channel
Hydraulic Calculations for East Tributary Channel
Hydraulic Calculations for Interior Drainage Outlet Structure

Erosion and Sedimentation Analysis

LIST OF EXHIBITS
(Following A ppendices)

Hydrolo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>