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Dear Mr. Duncan: 
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PREFACE 

This approximate Zone A floodplain delineation study was conducted for the Flood Control 
District of Maricopa County (FCDMC) by JE Fuller / Hydrology and Geomorphology, Inc. (JEF) 
in association with Wood, Patel & Associates, Inc. (WoodPatel), and Argus Consulting (Argus). 
JEF was responsible for the overall management and integration of the work products from the 
other team members as well as for the performance of the hydrology for the entire study area and 
the approximate Zone A floodplain delineation of Hassayampa River Tributaries and Lower 
Jackrabbit Wash Tributaries located on the Hassayampa Plain. WoodPatel concurrently 
performed the approximate Zone A floodplain delineations for both Coyote Wash and Upper 
Jackrabbit Wash and their tributaries. Argus assisted JEF with portions of the approximate Zone 
A floodplain delineation of Hassayampa River Tributaries and Lower Jackrabbit Wash 
Tributaries. All team members contributed to the development of the reconnaissance report. 
This study is presented in TDN format for Coyote Wash and Tributaries. 
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' SECTION 1: INTRODUCTION 

1.1 Purpose of Study 

The purpose of this floodplain delineation study is to identify the approximate extents 
(Zone A) of the 100-year floodplains associated with the Coyote Wash and tributaries 
within Watershed "OW, which is also referred to as the Jackrabbit Wash Watershed. 
The reaches included in this study have not been previously studied and are expected to 
be subject to increasing growth pressure as the population of Maricopa County continues 
to expand. 

The information presented in this study will be used to update existing Federal 
Emergency Management Agency (FEMA) Flood Insurance Rate Maps (FIRMS), and will 
also be used by local and regional planners and floodplain administrators to further 
promote sound land use practices and floodplain development. 

This study is one of 3 current submittals that cover Watershed "00". Table 1.1 presents 
the 3 separate studies prepared for Watershed "00": 

1.2 Authority for Study 

Table 1.1: Watershed "00" Approximate Zone A Floodplain Delineation Studies 

JE Fuller /Hydrology and Geomorphology, Inc. (JEF) in association with Wood Pate1 & 
Associates, Inc. (WoodPatel) and Argus Consulting performed this study under contract 
with the Flood Control District of Maricopa County (FCDMC). JEF's Project Manager 
for this project is Brian Iserman, P.E. The contract number is FCD 2000C019. Wood, 
Pate1 & Associates, Inc. prepared the study for Coyote Wash and tributaries as a sub- 
consultant to JEF. The Project Manager for WoodPatel is Jack K. Moody, P.E. The 
FCDMC is located at 2801 West Durango Street, Phoenix, AZ 85009 (602) 506-1501. 
The Project Manager for the FCDMC is Michael Duncan, P.E. 

Sub-watershed 
Hassayampa River Tributaries & Lower 
Jackrabbit Wash Tr~butanes 
Coyote Wash and Tributaries 
Upper Jackrabbit Wash and Tributar~es 

Total Area 

1.3 Location of Study Reach 

Miles of Delineation 
210.2 

45.3 
100.4 
355.9 

Watershed "00 is located in western Maricopa County, Arizona (see Figure 1.3.1 and 
Figure 1.3.2). The watershed encompasses approximately 450 square miles. This study 

Approxzmote Zone A FDS of Walershed "00" 
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includes 10 distinct study reaches within the Coyote Wash and tributaries. Table 1.3-1 
presents a listing of the study reaches and mileages. 

Table 1.3-1 : Study Reaches 

The climate in the area is semi-arid desert with an average annual precipitation of 
approximately 8 inches. Precipitation is typically divided into two seasons of 
comparative rainfall depths: summer and winter. The summer storms are associated with 
warm, moist tropical air masses that enter the state from the Gulf of Mexico producing 
moderate to intense afternoon and evening thundershowers. Winter precipitation 
originates from the Pacific Ocean and produces light to moderate precipitation over 
relatively large areas. 

Reach 
T3-R5-S12 
T3-R5-S18 
T3-R6-SO2 
T3-R6-S13 
T4-R6-S22 
T4-R6-S27 
T4-R6-S35 
T4-R7-S1 I 
T4-R7-S13 
T4-R7-S22 
Total 

1.4 Methodology 

Mileage 
1.3 

17.5 
6.9 
1.8 
4.2 
1.7 
2.2 
3.8 
5.4 
0 5 

45.3 

1.4.1 Hydrology 

100-year peak discharge values were provided by the Flood Control District of Maricopa 
County (FCDMC) in the Technical Data Notebook for the study entitled Jackrabbit Wash 
Floodplazn Dellneation Study, FCD 90-05' performed by Burgess & Niple, Inc. 
Subsequent modifications to the original HEC-1 model were performed by the FCDMC. 
These modifications are described in the Technical Data Notebook for the study entitled 
Powerllne Wash and Tank Wash Flood Delineation Study, FCD 92-09~. 

100-year peak discharge values at additional concentration points were determined using 
discharge-drainage area relationships based on the earlier HEC-1 modeling performed by 
Burgess & Niple and the subsequent modifications made by FCDMC. Additional 
concentration point locations were discussed and mutually agreed upon between the 
FCDMC and JE FulleriHydrology & Geomorphology, Inc. (JEF). 

Approx~naIeZoneA FDS of Wnt~rshed "00" 
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1.4.2 Hydraulics 

The U.S. Army Corps of Engineers computer program, HEC-RAS 3.0.1, was used to 
perform hydraulic calculations at each cross section to determine approximate 100-year 
floodplain limits and approximate administrative floodway limits. The floodplain limits 
were drafted using AutoCAD Land Development Desktop Release 3. Cross section 
locations are shown on the study work maps, which are located in Exhibit B, Volume 2 of 
this TDN. 

1.5 Study Results 

This study resulted in the new delineation of approximately 45.3 miles of approximate 
Zone A floodplain on the Coyote Wash and tributaries, portion of Watershed "00 
(Jackrabbit Wash) study area. The Zone A delineation areas for the newly delineated 
floodplains are shown in the reduced-scale maps in Section 5 and in large-scale maps 
contained in Exhibit B, Volume 2 of this TDN. 
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Approximate Zone A Floodplain Delineation Study 
Figure 1.3.1 
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SECTION 2: ADWR/FEMA Forms and Local Government/ADWR Abstracts 

2.1 Study Documentation Abstract for FEMA Submittals 

Study Documentation Abstract Initial Restudy CLOMR LOMR X Other 
For FEMA Submittals Study 

- 

Section 2.1 : Study Documentation Abstract for FEMA Submittals 
2.1.1 Date Study Accepted 
2.1.2 Study Prime Contractor JE Fuller I Hydrology and Geomorphology, Inc. 

Contact(s) Brian R. Iserrnan, P.E., Jonathan E. Fuller, P.E. 
Address 6101 S. Rural Rd., Suite 110 

Tempe, AZ 85283 
Phone (480) 752-2124 
Internal Reference Number 

2.1.2 Study Sub-contractor Wood, Patel & Associates, Inc. 
Contact(s) Jack K. Moody, P.E. 
Address 205 1 West Northern, Suite 100 

Phoenix, AZ 85021 
Phone (602) 335-8500 
Internal Reference Number WP# 00 12 18 

2.1.2 Study Sub-contractor Argus Consulting 
Contact(s) Jorge R. G a d ,  P.E. 
Address 16738 North 109" Street 

Scottsdale, AZ 85259 
Phone 480-596-1 131 
Internal Reference Number 

2.1.3 FEMG Technical Review Michael Baker, Jr., Inc. 
Contractor 
Contact(s) Pernille Buch-Pederson 
Address 3600 Eisenhower Ave. 

Suite 600 
Alexandria, VA 22304 

Phone 703-3 17-6224 
Internal Reference Number 

2.1.4 FEMA Regional Reviewer Michael Baker, Jr., Inc. 
Phone (703) 960-8800 

2.1.5 State Technical Reviewer Arizona Department of Water Resources 
Phone (602) 4 17-2445 

2.1.6 Local Technical Reviewer Flood Control District of Maricopa County (FCDMC) 
Phone (602) 506-1501 

2.1.7 Reach Description Coyote Wash and Tributaries 
2.1.8 USGS Quad Sheet(s) with Aguila, AZ - 195 111960, 1990 

original photo date & latest Belmont Mountain, AZ - 195111960, 1989 
photo revision date Black Butte, AZ - 195111960, 1990 

Daggs Tank, AZ - 1984, 1988 
Flatiron Mountain, AZ - 195111960, 1990 
Forepaugh Peak, AZ - 195 111960, 1990 
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Hummingbird Sring, AZ - 1960, 1990 
Outlaw Hill, AZ - 195 111960, 1990 
Star Well, AZ - 195111960, 1989 
Tiger Well, AZ - 195,111960, 1990 
Vulture Mine, AZ - 195111960, 1990 
Vulture Peak, AZ - 195111960, 1990 
Wagner Wash Well, AZ - 1984, 1988 
Wickenburg, AZ - 1962, 1978 
Wickenburg SW, AZ - 1962, 1965 
Wildcat Well, AZ - 1951 & 196011990 

2.1.9 Unique Conditions anu 
Problems 

2.1.10 Coordination of Peak HEC-1 from 1990 Flood Control District of Maricopa County 
Discharges study (FCD 90-05), and from drainage arealdischarge 
(Agency, Date, Comments) relationships developed for this study based on the earlier HEC-1. 

Approxrmare Zone A FDS of Watershed "00" 
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A. REQUESTED RESPONSE FROM FEMA 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

OVERVIEW & CONCURRENCE FORM 

This request is for a (check one): 

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

H LOMR: A letter from FEMA offidally revising the current NFlP map to show the changes to floodplains, regulatory flwdway or flwd 
elevations. (See Parts 60 & 65 of the NFIP Regulations.) 

O.M.B NO. 3067-0148 
~ x p t m  September 30,2005 

B. OVERVIEW 

PAPERWORK BURDEN DISCLOSURE NOTICE 
Public reporting burden for thls form is estimated to average 1 hour per response. The burden estlmate includes the time for reviewing instructions, 
searchtng extsting data sources, gathering and maintaming the needed data, and completing, reviewing, and submitbng the form. You are not requlred 
to respond to thts coll&on of Information unless a valid OMB wntrol number appears in the upper right wmer of this form. Send wmments regardtng 
the amuracy of the burden estimate and any suggestions for redudng fils burden to: information Collechons Management, Federal Emergency 
Management Agency. 500 C Street. SW, Washtngton DC 20472, PaperworX Reduction PmJect (3067-0148) Submission of the form Is requ~red to 
obtain or retatn benefits under the National Flood Insurance Program. Please do not rend your completed survey to the above address. 

Structures: 

1. The NFlP map panel@) affected for ail impacted communities is (are): 

FEMA Form 81-89, SEP 02 - Overview & Concurrence Form MT-2 Form I Page 1 of 2 

Community No. 
Ex: 480301 

480287 
040037 

040037 

2. Flooding Source: Coyote Wash and Tributaries f w 5 G  
3. Project Namelidentitier: Watershed "00" Zone A Study -- Coyote Wash and Tributaries 

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

5. Basis for Request and Type of Revision: 

a. The basis for this revision request is (check all that apply) 

Physical Change improved MethodologylData 

Regulatory Flwdway Revision 17 Other (Attach Description) 

Note: A photograph and narrative description of the area of concern is not required, but Ls very helpful during review. 

b. The area of revision enmmpasses the following types of flooding and structures (check all that apply) 

Types of Flooding: H Riverine Coastal Shallow Flooding (e.g.. Zones A 0  and AH) 

I 
17 Alluvial fan Lakes Other (Attach Description) 

Channelization LeveelFioodwail Bridge/Cuiverl 

Dam Fill Other, Attach Description 

Panel No. 
0005D 
0220G 

1035 G 
/ N O  f2 

HID f/ 

Effective Date 
OUOB183 
09/28/90 
07/19/01 

07/19/01 

Community Name 
City of Katy 
Hams County 
Uninwrporated Mariwpa County 

Unincorporated Mariwpa County 

State 
TX 
TX 
A2 

A2 

Map No. 
480301 
48201C 
04013C 

04013C 



C. REVIEW FEE 

Has the review fee for the appropriate request category been included? YeS Fee amount: $- 

No, Attach Explanation 
i c Please see the FEMA Web slte at http:llw.fema.govlmiVtsdlh fees.htm for Fee Amounts and Exemptions. . 

D. SIGNATURE 

All documents submittea in suppon of this request are mrrect ra the best of my knowledge. I understand that any false statement may be punishable 
by fine or imprisonment under Title 18 of the United States Code. Section 1001. 

I Mailing Address: 
2801 W. Durango St. 
Phoenix. A2 85009 

Name: Michael Duncan, P.E., Project Manager 

I Daytime Telephone No.: 
602-506-4732 

Company: Flocd Control Dist. of Marimpa County 

I Fax No.: 
602-506-4601 

I 

I E-Mail Address: mwd@mail.maricopa.gov I 
I 

Signature of Requester (required): 

As the mmmunlty official responsible for flocdpiain management, I hereby acknowledge that we have received and reviewed this Letter of Map 
Revision (LOMR) or mnditional LOMR request. Based upon the community's review, we find the mmpleted or proposed project meets or is designed 
to meet ail of the mmmunity floodplain management requirements, including the requirement that no fill be placed in the regulatoty flocdway, and that 
all necessaly Federal, State, and local permits have been, or in the oase of a conditional LOMR, will be obtained. in addition, we have determined that 
the land and any existing or proposed structures to be removed h'om the SFHA are or will be reasonably safe from flooding as defined In 44CFR 
65.2(c), and that we have available upon request by FEMA, all analyses and documentation used to make this determination. 

I Community Official's Name and Title: Michael S. Eiiegood. P.E., Chief Engineer and General Manager Telephone No.: 
602-5061501 I 

CERTIFICATION BY REGISTERED PROFESSIONAL ~NGINEER AND/OR LAND SURVEYOR I 

Community Name: Flood Control District of 
Marimpa County 

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify 
elevation information. All documents submitted in support of this request are correct to the best of my knowledge. I understand that any false 
statement may be punishable by fine or imprisonment under Title 18 ofthe United States Code, Secbon 1001. I 

Date: 

/z /// /7&i 

Expiration Date: Certifier's Name: Jack K. Moody, P.E., Project 

Company Name: Wood, Patel &Associates, Inc. 

I H Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations I 

Mgr. 913012006 I License No.: 22208 

Signature: 

~ 2 = h G - +  

I Rive." Structures Form (Form 3) Channel is modified, additionlrevision of bridgelwiverts, 
additionlrevision of ievee/floodwall, additionlrevision of dam I 

Telephone No.: 602-335-8500 

Date: 

12 - /  2 - 3  

1 Coastal Analysis Form (Form 4) 

Fax No.: 
602-3358580 

the form8 that are appropriate to your revision request are included in your submittal. 

Form Name and INumberl Reauired if ... - 
Coastal Structures Form (Form 5) 

1 Alluvial Fan Flmding Form (Form 6) 

New or revised mastai elevatims 

Additionlrevision of mastai structure 

Flood control measures on alluvial fans 

I Seal (Optional) I 

FEMA Form 81-89, SEP 02 Overview8 Concurrence Form MT-2 Form 1 Page 2 of 2 



A. REQUESTED RESPONSE FROM FEMA 

FEDERALEMERGENCYMANAGEMENTAGENCY 
OVERVIEW & CONCURRENCE FORM 

This request is for a (check one): 

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

LOMR: A leller from FEMA officially revising the current NFlP map to show !he changes to floodplains, regulalory floodway or flwd 
elevations. (See Pam 60 & 65 of the NFlP Regulations.) 

0.M.B No. 3067-0148 
Expires Scptentber 30,2005 

B. OVERVIEW 

PAPERWORK BURDEN DISCLOSURE NOTICE 
Publlc reporting burden for this form is estimated to average I hour per response. The burden estimate includes me tlme for reviewng instructions, 
searching existing data sources, gathenng and maintaining the needed data, and completing, revlewng, and submitting the form. You are not required 
to respond to this milecbon of ~nformatlon unless a vaild OM0 control number appears m the upper nght comer of thls form. Send commerIts regarding 
the accuracy of the burden estimate and any suggestkms for reduung this burden lo' Informahon Collecbons Management, Federal Emergency 
Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Prole* (3067-0148). Submission of the form Is requlred to 
obtaln or retaln beneflts under the National Fiocd insurance Pmgram. Please do not send your completed survey to the above address. 

FEMA Form 81-89, SEP 02 

1. The NFlP map panel@) affected for ail impacted communities is (are): 

Overview& Concurrence Form MT-2 Form 1 Page 1 of 2 

2. Flooding Source: Coyote Wash and Tributaries 

3. Project Name/identifier: Watershed "00" Zone A Study - Coyote Wash and Tributaries 

4. FEMA zone designations affected: A (choices: A, AH. AO, A1-A30, A99, AE, AR. V. V1-V30, VE, 0, C. D, X) 

5. Basis for Request and Type of Revision: 

a. The basis f w  this revision request is (check all that appiy) 

0 Physical Change C] improved Melhcdology/Data 

0 Regulatory Fiwdway Revision C] Other (Attach Description) 

Note: A photograph and narrative description of the area of concern is n d  required, but is very helpful during review. 

b. The area of revision encompasses the following types of flooding and structures (check ail !hat appiy) 

Types of Flwding: Riverine Coastal [3 Shallow Flooding (e.g., Zones A0 and AH) 

Alluvial fan Lakes Other (Attach Description) 

Structures: Channelization fl Levee/Fiwdwall 0 Bridge/Culvert 

Dam fl Fill [3 Other. Attach Description 

State 
TX 
TX 
A2 
A2 

Map No. 
480301 
48201C 
04013C 
04013C 

Community No. 
E x  480301 

480287 
040039 
040039 

Community Name 
City of Katy 
Harris County 
Town of Buckeye 
Town of Buckeye 

Panel No. 
M 5 D  
02206 
1065G 

1510H 

15250 

Effective Date 
02108183 
09/28/90 
07/19/01 
0711 9/01 

Qlllq/dJ 



C. REVIEW FEE 

Has the review fee for the appropriate request category been included? I7 Yes Fee amount: $- 

No, Attach Explanation 

Please see the FEMA Web site at h~p:/lwww.fema.gov/miVtsdIfrm fees.htm for Fee Amounts and Exemptions. 

D. SIGNATURE 

Ail documents submitted in suppon of this request are coned m the best of my knoffledge. I understand that any false statement may be p~nishabie 
by fine or imprisonment under Title 18 of lhe United States Code. Secbon 1001. 

I Signature of Requester (required): 

' Name: Michael Duncan. P.E., Project Manager 

Maliing Address. 
2801 W. Durango S t  
Phoenix, AZ 85009 

- 

Y i 
\ 

As the community official responslble for floodplain management, I hereby acknowledge lhat we have received and reviewed this Letter of Map 
Revision (LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed 
to meet ail of the community floodplain management requirements, including the requirement that no fill be placed in the reguiatoly fioodway, and that 
all necessary Federal, Slate, and local permits have been, or in the case of a conditional LOMR, will be obtained. in addition, we have determined that 
the land and any existing or proposed structures to be removed from lhe SFHA are or will be reasonably safe from flooding as defined in 44CFR 
65.2(c), and that we have available upon request by FEMA, all analyses and documentation used to make this determination. 

Company: Flood Control Dlst. of Mariwpa County 

Daytime Telephone No.: Fax No.: 
602-506-4732 602-5064601 

E-Mail Address: mwd@maii.maricopa.gov 

Community Official's Name and Titie: PO~DW $%Iu-Tw, p & d  &6tMdTeieph0na 623-@7- NO.: &6( ~ 2 2 2  

Community Name: Town of Buckeye 

I CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR I 

I This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to cert~fy 
elevation information. Ail documents submitted in support of this request are correct to the best of my knowledge. i understand that any faise 
statement may be punishable by fine or imprisonment under Title 18 of the Unlted States Code. Section 1001. I 
I Company Name: Wood, Patei & Associates, inc. Telephone No.: 602-335-8500 Fax No.: 

602-335-8580 

Certifier's Name: Jack K. Moody, P.E., Project 

I ~o'rm Name and lNumber) Reauired If ... 
Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges orwater-surface elevations 

Mgr. 9/30/2006 I Ucense No.: 22208 

Signature: 

&d- 

I Riverine Structures Form (Form 3) Channel is modified, additionlrevision of bridgelculverb, 
additionlrevision of ievee/floodwali, additionlrevision of dam 

Expiration Date: 

Date: 

' Coastal Analysis Form (Form 4) 

e forms that are appropriate to your revision request are included in your submittal. 

New or revised coastal elevations 

I Coastal Structures Form (Form 5) Addition/revision of coastal structure 

Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans 

Seal (Optional) El 
FEMA Form 81-89, SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 2 of 2 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148  
HYDROLOGIC ANAL YSlS FORM Expires April 30, 2 0 0 1  

Public reporting burden for this f o rm  is estimated t o  average 3.67 hours per response. The burden estimate 
'ncludes the t ime for reviewing instructions, searching existing data sources, gathering and maintaining the needed 

ata, and completing and reviewing the form. Send comments regarding the accuracy o f  the burden estimate and 
any suggestions for reducing th is  burden to :  Information Collections Management, Federal Emergency Management 
Agency, 5 0 0  C Street, S.W., Washington DC 20472; and t o  t he  Off ice o f  Management and Budget, Paperwork 
Reduction Project (3067-01481, Washington, DC 20503 .  
You are not required to respond to this collection of information unless a valid OMB Control Number is displayad in the upper right corner of this 

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

I i 

I Community Name: Unincorporated Mar ico~a Countv, Arizona I 
I Flooding Source: Covote Wash and Tributaries 

Project Namelldentifier: Approximate Zone A Floodplain Delineation Studv of Watershed " 0 0 "  (Jackrabbit Washl I 
Y HYDROLOGIC ANALYSIS 1. REASON FOR NEb . .... 

I Alternative methodology Proposed Conditions (CLOMR) [XI Other I 
I For the reason stated above, please attach e detailed explanation. If a computer prograrnlmodel was used in revising the 

hydrologic analysis, please provide a diskette with the input files for the same flood recurrence intervals contained in the FIS for I 
that stream; and at least for the 1 % annual chance (base) flood where no detailed study exists. 
Explanation provided: [XI Yes No Diskettes provided: [XI Yes No I 

2. METHODOLOGY FOR NEW ANALYSIS 

Indicate Method Reauired Data Date Included 
Statistical Analysis of Gage Records Form 3 - Attachment A Yes No 

I Regional Regression Equations 
I 1I] PrecipitationlRunoff Model 

Form 3 - Attachment C 
Form 3 - Attachment D 

17 Yes NO 
Yes No I 1 M Other Back-up computations and supporting data [XI yes NO I 

3. APPROVAL OF ANALYSIS 

The hydrologic analysis has already been approved by a local, state, or Federal Agency. Yes No [XI Not Required 
If Yes, attach ev~dence of approval. Approvalettached. If No, attach explanation. ExplamUon attached. 

4. COMPARISON OF BASE FLOOD DISCHARGES 

Location: Drainage Area ISqMi) FlSlcfsl Revised Icfs) I 
6.252 5900 

m 6.252 2100 4700 
5.615 iQlQ 

a 6.983 2ooo 3500 
Note: When revised discharges are no t  significantly different than the FIS discharges, FEMA may require a confidence limits 
analysis (see attachment El at  a later date to complete the review. 
If only a portion of a detailed study area was revised please attach an explanation describing the transition from the proposed 
discharges to the effective discharges. Explanation Included [XI Explanation Not Required 

I I 
5. HISTORICAL FLOODING INFORMATION 

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

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

Approximore Zone A FDS qf Worershed "00" 
Coyote Warh and Triburorier. FCD 2000C019 
Wood, Palel & Associnles. Inc, 



ATTACHMENT D: PREClPlTA TION/RUNOFF MODEL 

FIS: Revised: 

I 1. Method or model used: Basin AreaIDischarae based 
on FIS HEC-1 and Split Flow 
Analyses 

Version: 

Date: 

Source of rainfall depth: 

September 1990 

NOAA Atlas II - N A 

Source of rainfall distribution: 

Rainfall duration: 

SCS Type II, and FCDMC Nn 
Design Manual 
6 and 2 4  hr - N A 

Areal adjustment to precipitation (%): USACOA1954 Queen Creek 
aerial reduction curve for 6- 
hour storms. NOAA TM 
HYDRO-40 for 24-Hr Storms 

NA - Maximum overland flow length is 

Hydrograph development method: 

Loss rate method: 

Clark Unit Hvdroaraph & S- NA 
Graphs 
Green & Arnpt 

Source of soils information: Soil Survey of Central Nn 
Maricooa County. SCS, 
1977, and Soile Survey of 
Aauila-Carefree Area, SCS 
1986 

NA Source of land use information: 

9. Channel routing method: 

10. Reservoir routing: 

11. Base flow considerations: 

- 
FCDMC. Hillslope. Desert & 
Ranaeland, Mountain - N A 
Normal Depth 

Modified Puls 

i7 Yes 

NA - 

Yes [XI No 
[XI No 

I 
- 

If Yes, explain below how base flow was determined: 

I 12. Snowmelt considerations: Yes [XI No 

[XI No 

Yes 

Yes 

[XI No 

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

- 
14. Future land use condition: 

If Yes, explain why below 
- 

1 5 .  Attach precipitation/runoff model, hydrologic model schematic, curve number calculations, time o f  concentration 
calculations, and supporting maps, delineating the watershed boundary and drainage area divides. 

Yes Yes [XI No 

I Information and Maps provided? Yes [XI NO 

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

ydrologic Analysis Form MT-2 Form 3 Paae 5 of 5 - 
Approximate Zone A FDS of Watershed "00" 
Coyote Wash and Tributaries. FCD 2000C019 
Wood. Palel & Associates, hc. .  2-7 



I F E D E R A L  E M E R G E N C Y  M A N A G E M E N T  A G E N C Y  I 0.M.B No. 3067-0148 
RIVERINE HYDRAULIC ANALYSIS FORM E x p i r e s  April 30, 2001 I 

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

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

Note: Fill out one form for each flooding source studied 
Community Name: U n i n c o r ~ o r a t e d  Mar icopa County .  Arizona I 
I Flooding Source: Coyote Wash  andTributaries 

Project Namelldentifier: A p ~ r o x i m a t e  Zone A Floodulain Delineation S tudy  o f  Watershed "00" (Jackrabbit  Wash)  I 
I .  REACH TO BE REVISED 

Describe the limits of the revision OR submit a copy of the FIRM with the revision area clearly highlighted. 
Copy of FIRMIsl attached depicting area of the revision [highlighted, or circled)? [ql Yes  I 
I Downstream Limit: See FIRMS 

Upstream Limit: See FIRMS I 
2. MODELS SUBMITTED 

directions on when other models may be required. 

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

Requirements: for areas which have detailed flooding: 
Full input and output listings along with files on diskette for each of the models listed 

?low (items 1-41 and a summary of the source of input parameters used in the models 

I 
(nust be provided. The summary must include a description of any changes made from 
model to  model 1e.g.. Duplicate Effective model to Corrected Effective model). At  a 
minimum, the Duplicate Effective litem 1 I and the Revised 
or Post-Project Conditions (item 41 models must be submitted. See instructions for 

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

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

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

3. Existinu or Pre-Proiect Conditions Model Natural File Name n Floodway File Name 
The Duplicate Effective model or Corrective Effective model i s  modified to produce the Existing or Pre-Project Conditions model to reflect any modifications that 
have occuned within the floodplain since the date of the EfTectlve model but prior to the construction of the project for which the reviston is being requested. If no 
modificatcon has occuned since the date of the effective model, then this model would be identical to the Corrected Effective model or Duplicate Effective model. 

I 4. Revised or Post-Project Conditions Model Natural File Name - Floodway File Name 
Ihe Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is revised to rellrct revised or post-projecl 
conditions. This model must incarporate any physical changes to the floodplain since the effective model was produced as well as the effects of the project. When 
the request is for the proposed project this madel must reflect proposed conditions. I 

I 5- - Please attach a sheet describing all other models submitted along with the file names. Natural Floodway I 
Approximore Zone A FDS of Wnlershed "00" 
Coyore Wash and Tribulnries, FCD 2000C019 
Wood, Polel& Associates, Inc.. 



PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 
Form 81-89C. May 97 R ~ v e r ~ n e  Hydraulic Analysis Form MT-2  Form 4 Page 1 of 2 

I 

Approximate Zone A FDS of WoIerskd "00" 
Coyote Wash and Tnbulones. FCD 2000C019 
Wood, Patel & Assoc~tes. Inc. 



3. STARTING WATER-SURFACE ELEVATIONS 
Explain how they were determined. Explanation Attached? [XI yes No 1 

1 NOTE: If the effective study is an a~~ rox ima te  studv, the sloue/area method is recommended. I 

1 the situation. I 
I Supercritical depth Critical Depth 17 Drawdowns Negative Floodway Surcharges 

Floodway Surcharges Greater Than Maximum Allowed by CommunityIState 

Water surface elevations higher than the end points of cross sections 

Floodway discharge IS d~fferent than the Natural 100-year (base) flood discharge. 

I Project causes 100-year floodplain or floodway elevations to increase (state if increases are located off the 
requester's property1 

I Explanation attached with Form Explanation provided on attachedprintout 
If Hydraulic model used is HEC-2, has it been checked with FEMA *S CHECK-2 computer program Yes No 
(see instructions for information on how to obtain CHECK-21 I 

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

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

Downstream End: - within - (feet) Upstream End -within - (feet) 

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

Downstream End: within __ (feet1 Upstream End - within -(feet1 

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

Downstream End - wlthin - (feet1 Upstream End - within - (feet) 
Cross-Section # Cross-Section # 

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

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

Stream Name Community Name Corporate Limits labeled Study limits labeled 

Confluences labeled Channel Stationing Streambed profiled Cross Sections labeled 

HorizontaliVertical Scales indicated 100-year elevs profiled* 

Road Crossings Labeled Low Chord Elevations Top of Road Elevations 

'All recurrence intervals in the effective study must also be profiled. 
Floodway Data Table 
Attach a Floodway Data Table for each cross section listed in the published Floodway Data table in the FIS report 
Floodway Data Table Attached Yes [XI Not Required 

I I 
Form 81-89, May 97 Riverine Hydraulic Analysis Form MT-2 Form 4 Page 2 of 2 

Approxrmole Zone A FDS of Wafershed "00" 
Copre Wmh ond Tnbuaoner, FCD 200DC019 
Wood. Potel & Assonotes. Inc, 



I FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B N n  3 0 f i 7 - O l A R  ...... ........... 

I I 
- - 

RIVERINE / COASTAL MAPPING FORM Expires April 30, 2 0 0 1  

?ublic reporting burden for th is  fo rm is estimated t o  average 1.5 hours per response. The burden estimate includes 
, ie t ime for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, 

and completing and reviewing t he  form. Send comments regarding t he  accuracy o f  the burden estimate and any 
suggestions for reducing this burden to: Information Collections,Management. Federal Emergency Management 
Agency, 5 0 0  C Street, S.W., Washington DC 20472;  and t o  t he  Off ice of Management and Budget, Paperwork 
Reduction Project (3067-01481, Washington, DC 20503 .  
You are not reqwied to respond to this collection of information unless a vafid OM8 Control Number is displayed in the upper right corner of this 

I form. 1 
Note: Fill out one form for each flooding source studied 

I I 

I Community Name: Unincor~orated Maricopa Countv. Arizona 

Flooding Source: Coyote Wash and Tributaries 

( Project Namelldentifier: Approximate Zone A Flood~lain Delineation Studv of Watershed "00" (Jackrabbit Wash) I 
This is a [XI Manual Digital submiss~on. Digital map submissions may be used to update digital FIRMS (DFIRMs). For 
updating DFIRMs, these submissions must be coordinated with FEMA Headquarters as far in advance as possible. 

7.  MAPPING CHANGES 
1. A topographic work map must be submitted showing the following information (check NIA when not applicable): I 
a. Revised approximate 100-year floodplain boundaries (Zone A) .................................................. [XI Yes 
b. Revised detailed 100- and 500-year floodplain boundaries. ...................................................... Yes 
c. Revised floodway boundaries ................... ......... ........................................................ [XI Yes 
d. Location and alignment of all cross sections with stationing control indicated. ........................... Yes 

........... e. Stream alignments, road alignments and dam alignments. ....................................... .. IXI Yes 
Current community boundaries. Yes 

. Effective 100- year floodplain and floodway boundaries from FlRMlFBFM reduced or 
.................................. ................... enlarged to the scale of the topographic workmap ...... Yes 

h. Tie-ins between the effective and revised loo-, 500-year and floodway boundaries .................... IXI Yes 
i. The requester's property boundaries and community easements ............................................... [51 Yes 
j. The signed certification of a registered professional engineer .................................................... [XI Yes 
k. Location and description of reference marks ........................................................................... [XI Yes 
I. Vertical datum (example: NGVD. NAVD) ........................................ Yes 

............. m. Coastal zone designations tie into adjacent areas not being revised ................... ... Yes 
n. Location and alignment of all coastal transects used to revise the coastal analyze ....................... Yes 
o. V-zone has been delineated to extend landward t o  the heel of the primary frontal dune ............... Yes 

NO NIA 
[7 No (XI NIA 

No [7 NIA 
[7 No NIA 

No NIA 
[7 No NIA 

NO [7 NIA 
No NIA 

[7 No NIA 
[7 No [7 NIA 
[7 No NIA 

No [7 NIA 
No NIA 
No [XI NIA 

[7 No [XI NIA 

I I f  any items are marked No or N/A pleese attach an explanation. I 

I 2. What is the source and date of the updated topographic information (example: orthophoto maps, July 1985; filed survey, 
May 1979, beach prof~le, June 1987 etc.)? Aerial r n a ~ ~ i n a  provided by FCDMC. S~ r i nn  2001 
3. What is the scale and contour interval of the following workmaps? I 1 Effective FIS Scale NA Contour Interval 

I Revision Request Scale 1 " =400'  Contour Interval 101 
NOTE: Revised topographic information must be o f  equal or greater detail than effective. 

4. Attach an annotated FIRMIFEFM at the scale of the effective FIRMIFBFM showing the rev~sed 100- and 500-year floodplain 
and the floodway boundaries and how they tie into those shown on the effective FlRMlFBFM downstream and upstream of the 
revisions or adjacent t o  the area of revision for coastal studies. FIRM/FBFM attached? IXI Yes No 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 
A 

7rm 81-89D. May 97 Riverlne i Coastal Mapping Form MT-2 Form 5 Page 1 of 2 

Approxrmnle Zone A FDS of Worerrhed "00" 
Coyofe Wash and Trrbulaner, FCD 2OOOC019 
Wood, Palel & Assocrafes, h e .  



2. EARTH FILL PLACEMENT 

1. The fill is: Existing Proposed [XI NiA 

Has fill beenlwill be placed in the regulatory floodway? 
If Yes, please attach completed Riverine Hydraulic Analysis Form (Form 41. 

Has fill beeniwill be placed in floodway fringe (area between rhe floodway 
and 100- year floodplain boundaries)? 

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

a. Are fill slopes for granular materials steeper than one vertical 
on one-and-one-half horizontal? 

Yes No 

Yes No 

Yes No 

If Yes, justify Steeper slopes - 

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

Yes 

If No, describe erosion protection provided - 

c. Has all fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density obtainable with 
the Standard Proctor Test Method or acceptable equivalent method? Yes No 

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

. Yes, attach certification of fill compaction litem 3c. above) b y  the community's NFlPpermit offical, a registeredprofessional 
engineer, or en eccredited soils engineer in eccordance with Subparagraph 65.5fal161 of the NFIP regulations. 

Fill certification atteched Yes NO 

4. Has fill beeniwill be placed in a V zone? Yes No 

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

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

I 
RiverineiCoastal Mapping Form MT-2 Form 5 Page 2 of 2 

Appmxzmate Zone A FDSaf Watershed "00" 
Coyote Wash and Trtburanes. FCD 2000C019 
Wood. Palel & Assoclatss, Ine., 



SECTION 3: SURVEY AND MAPPING INFORMATION 

3.1 Field Survey Information 

Field survey work associated with the mapping was performed by RBF Consulting of 
Phoenix, Arizona under contract with the FCDMC. Split flow analyses were performed for 
17 significant flow splits using field survey data collected by JEF staff using a Sokia C32 
Auto Level. 

3.2 Mapping 

The topographic mapping and aerial photography was provided by Landata Airborne 
Systems of Irvine California, under contract with the FCDMC. 

Approxrmare Zone A FDS of Watershed "00 
Coyore Wash and Trzburanes. FCD 2000C019 
Wood. Pore1 & Assoelmes, Inc , 



SECTION 4: HYDROLOGY 

4.1 Method Description 

100-year peak discharge values were provided by the Flood Control District of Maricopa 
County (FCDMC) in the Technical Data Notebook for the study entitled Jackrabbit Wash 
Floodplain Delineation Study, FCD 90-0s2 performed by Burgess & Niple, Inc. 
Subsequent modifications to the original HEC-1 model were performed by the FCDMC. 
These modifications are described in the Technical Data Notebook for the study entitled 
Powerline Wash and Tank Wash Flood Delineation Study, FCD 92-09~. 

100-year peak discharge values at additional concentration points were determined using 
discharge-drainage area relationships based on the earlier HEC-I modeling performed by 
Burgess & Niple and the subsequent modifications made by FCDMC. Additional 
concentration point locations were discussed and mutually agreed upon between the 
FCDMC and JE Fuller/Hydrology & Geomorphology, Inc. (JEF). Concentration points 
are included at the following general locations: 

At the limits of this study 
At significant tributaries 
At significant road crossings. 

Discharge-drainage area regression relationships were developed for 5 general 
physiographic regions within Watershed "00" for 100-year 6-hour and 24-hour events 
(see Figure 4.1: Study Area). Each physiographic region was defined based on a number 
of general physical and geographical considerations (i.e., elevation, soils and suficial 
geology, vegetation, slope, channel types, general sub-basin shapes, drainage network 
development, etc.). The 5 physiographic regions include: 

Vulture Mountains 
Northwest Mountains 
Belmont Mountains 
Belmont Foothills 
Piedmont 

Generally, only sub-basin 100-year discharge values were used to develop the regression 
relationships rather than 100-year-discharge values at concentration points because 
additional concentration points for this study are the result of sub-basins which are much 
smaller (i.e., 1 to 5 square miles) than the sub-basins defined in the original Burgess & 
Niple HEC-1. The exception is for the piedmont area where additional sub-basins were 
needed for very large drainage areas (i.e., 15 to 20 square miles). A separate discharge- 
area relationship was developed for the Piedmont Physiographic Region using only 
concentration points rather than sub-hasins. 

Approxrmate Zone A FDS of Watershed "00" 
Coyote Wosh and Trrbularres. FCD 2000C019 
Wood. Patel & Assoaates, Inc . 



Some discharge-drainage area regression relationships for selected physiographic regions 
were developed for specific discharge ranges (i.e., less than 1 square mile, between 1 and 
4 square miles, etc.) in order to get a better relationship for the specific range of 
discharges. Additionally, because there were very few small-watershed delineations in 
the original Burgess & Niple HEC-1, discharge-area regression relationships were 
developed using various ranges of small watersheds from the entire Watershed " 0 0  
(i.e., less than 1 square mile, between 1 and 4 square miles, etc.). Table 4.1-1 presents all 
the discharge-drainage area relationships developed for this project. 

24-Hour Peak Discharge 

Belmont Mountains 
6-Hour Peak Discharge 

2 <6.5 Square M~les 
6-Hour P e i l ~  uiscnarge <6.5 Square Miles 

ulscnarge - uralnage area Relationship 

Watershed 00 
(Jackrabbit Wash) 

Vulture Mountains 

Northwest Mountains 

These discharge-drainage area relationships are included in Appendix D. 

~ r - n o w  Peak Discharge 
6-Hour Peak Discharge 
24-Hour Peak Discharge 
6-Hour Peak Discharge 

Flow splits or bifurcations were analyzed to determine the flow distribution of each split 
or bifurcation. Split flow analyses were performed for 17 significant flow splits using 
field survey data, existing 2' contour interval mapping8 and HEC-RAS. The field surveys 
were performed by JEF staff using a Sokia C32 Auto Level. The flow distribution at an 
additional split, split 15, was assumed due to the extremely complicated pattern of 
diverging flow paths at that site. Table 4.1-2 (next page) presents a summary of the 
results of the split flow analyses. 

Field surveys typically consisted of one cross-section aligned perpendicularly across the 
expected 100-year floodplain, and additional points upstream and downstream along the 
thalweg to determine the average slope of the reaches associated with the flow 
bifurcation. The cross sections were placed as close to the actual point of flow division 
as possible. 

Appmrrnnte Zone A FDS of Warershed "00" 
Coyote Wash nnd Tnbrcrones. FCD 2000C019 
Wood Patel & Assonofes, Inc , 



N-values were estimated at each flow split using the guidelines developed for this project 
in the Task 6.7 Technical Memorandum dated February 9, 2001, (see Appendix B). The 
field survey notes, attendant calculations and HEC-RAS output associated with the flow 
splits are included in Appendix D. 

Table 4.1-2: Split Flow Summary Table 
I I Left I Right I Total I 1 

assumed that 3000 cfs (appro~. 60% of 74B) goes d o h  each 

12 
13 
14 

Appmnrrnare Zone A FDS of Watershed "00" 
Coyote Wash ond Tnbutones, FCD 2000C019 
Wood, Patel Br Assoctales. Inc, 

1700 
700 

2300 

1100 
600 

1100 

2800 
1300 
3400 

Surveyed 
Data from existing topographic mapping 
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4.2 Parameter Estimation 

4.2.1 Drainage Area Boundaries 

The original basin delineation work by Burgess & Niple was based on US Geological 
Survey (USGS) 7% minute Quad maps (see references 16 through 23). Additional basin 
delineation work was performed for this study using the same USGS quad maps as a base 
(see Exhibit A: Hydrology Work Map, Volume 2 of this TDN). Since the original 
Burgess & Niple delineation was not available electronically, JEF digitized these 
information before adding concentration points and attendant basin delineations. 

In the course of digitizing the original Burgess & Niple delineation, JEF used digital 
aerial photogaphy4 of the study area to check the delineations around flow splits. In 
some cases, the original delineation was modified based on the more recent aerial 
photography. 

4.2.2 Watershed Work Maps 

The base map for the watershed work map 
found at the back of this chapter is USGS 
digital raster graphics (DRG) projected to 
Stateplane North American Datum of 1983 
and tiled by FCDMC. The subbasin naming 
convention is an expansion of the naming 
convention presented in the original Burgess 
& Nipple TDN entitled Jackrabbit Wash 
Floodplain Delineation Study, FCD 90-05'. 

The original Burgess & Niple HEC-1 naming 
convention is based on 18 major basins, with 
sub-basins being denoted with a letter (i.e., 
lH, 11, 4.4, 4B etc.). Additional basins 
added for this study are denoted by adding a 
number after the letter (i.e., 1H-1, 11-5, 
4.4 - 2,4B-1, etc.). 

Concentration point identification numbers I 
are likewise an expansion of the previous 
Burgess & Niple hydrology numbering 
scheme, which simply numbers the 
concentration points sequentially from 1 to 
119. Additional concentration points are , Figure 4.2.2, fiample Delineation , denoted by adding a letter after the numeral; 
for example: Watershed 10F corresponded to Concentration Point 53 in the original 
Burgess & Niple hydrology. Additional concentration points 53A, 53B, 53C, 53D and 
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53E were added upstream of concentration point 53, resulting in the delineation of sub- 
watersheds 10F-1, 10F - 2, 10F-3, 10F-4 and 10F-5 (see Figure 4.2.2, Example 
Delineation). 
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4.2.3 Gauge Data 

4.2.3.1 Precipitation Gauging: 

Two precipitation gauges are operated by the Flood Control District of Maricopa 
County in the Jackrabbit Wash watershed. Gauge 5195, Dead Horse Wash, was 
installed November 1, 2000, Gauge 5215, Jackrabbit Wash was installed September 
14, 1982. An additional gauge, 5260 Vulture Mine, which is located just north of the 
study area, was installed October, 1981. 

4.2.3.2 Stream G a u ~ n x  

The US Geological Survey publishes annual peak discharges measured at Jackrabbit 
Wash Near Tonopah, AZ (USGS Gauge number 09516800). Annual peak flow data 
are available from 1964 to the present. The largest flow measured at this site to date 
occurred on October 22,2000, resulting in an estimated discharge of 27,000 cfs with 
a gage height of 15.1 foot according to preliminary USGS analyses 

The Flood Control District of Maricopa County operates a stream gauge on 
Jackrabbit Wash; Gauge 5218. This gauge was installed October 31, 2000 
approximately 5 miles upstream of the USGS gauge. Based on high water marks and 
a cross-section survey performed on 1013 1/00, the FCDMC estimated a discharge of 
32,400 cfs. 

4.2.4 Statistical Parameters 

4.2.4.1 Precipitation Statistics: 

No precipitation statistical parameters were used for this hydrologic analysis. 

4.2.4.2 Discharge Statistics: 

No discharge statistics were used in this analysis, however, the following general 
information is available: Streamflow statistics are published by the USGS for 
Jackrabbit Wash Near Tonopah, AZ (USGS Gauge number 09516800) in Statistical 
Summaries of Streamfow Data and Characteristics of Drainage Basins for 
Selected Streamflow-Gaging Statlons in Arizona Through Water Year 1996'. 
This publication present the results of a log-Pearson Type 11 analysis for the 
gauging station noted in section 4.2.3.2. 

The streamflow statistics for the gauge located on Jackrabbit Wash, which is 
presented in the above publication, were not used to develop the peak discharge 
estimates used in this study for Jackrabbit Wash nor its tributaries. 
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4.2.5 Precipitation and Runoff 

4.2.5.1 Historical Precipitation Records 

The Flood Control District of Maricopa County (FCDMC) operates 2 
precipitation gauges in Watershed " 0 0 ;  Gauge number 5195, Dead Horse Wash 
and 5215, Jackrabbit Wash (see Figure 4.1). Gauge number 5195 was installed 
November 2000, and is situated at an elevation of 2350 feet mean sea level. 
Gauge number 5215 was installed September 1982 and is situated at an elevation 
of 1798 feet mean sea level. Monthly statistics based on 18 years of record 
through March, 2001 for Gauge 5215 are presented in Table 4.2.5.1-2 below. 

The FCDMC also operates 2 precipitation gauges which are located just outside 
the project area; number 5260, Vulture Mine just north of the project area near 
Wickenburg and number 5130, Upper Tiger Wash, just west of the project area. 
The Vulture Mine gauge was installed in October 1981 and is at an elevation of 
231 1 feet mean sea level. Monthly statistics based on 20 years of record at this 
gauge through March 2001 are presented in Table 4.2.5.1-2 below. The Upper 
Tiger Wash Gauge was installed November 1981. Monthly statistics based on 20 
years of record at this gauge through March 2001 are presented in Table 4.2.5.1-3 
below. 

Table 4.2.5.1-1: Monthly Precipitation Summary for FCDMC Gauge 5215, Jackrabbit Wash 

Average 
F'rec~p.(in.) 

Table 4.2.5.1-2: Monthly Precipitation Summary for Gauge 5260, Vulture Mine 

4.2.5.2 Historic Flooding 

Jan 

1.0 

Average 
F'rec~p.(in.) 

Table 4.2.5.1-3: Monthly Precipitation Summary for Gauge 5130, Upper Tiger Wash 

Due to the overall remoteness of this area, no detailed historical flooding accounts 
have been found. In general, the study area experiences two distinct precipitation 
seasons; summer monsoons (July-October) and winter frontal storms (December- 
March). 

Average 
Precip.(m.) 
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Feb 

1.17 

Jan 

1.04 

Jan 

1.12 

Mar 

0.87 

Feb 

1.21 

Feb 

1.15 

Apr 

0.28 

Mar 

0.99 

Mar 

0.82 

May 

0.07 

Apr 

0.27 

Apr 

0.31 

Jun 

0.09 

May 

0.14 

May 

0.09 

Jul 

0.72 

Jun 

0.14 

Jun 

0.14 

Aug 

1.20 

Jul 

1.04 

Jul 

0.64 

Sep 

0.65 

Aug 

1.63 

Aug 

1.06 

Oct 

0.26 

Sep 

0.90 

Sep 

0.94 

Nov 

0.42 

Oct 

0.36 

Oct 

0.34 

Dec 

0.90 

Nov 

0.52 

Total 

7.63 

Nov 

0.46 

Dec 

0.76 

Total 

8.97 

Dec 

0.81 

Total 

7.88 



The monsoon season precipitation events tend to be convective and are relatively 
shorter in duration. The monsoon storms are typically more intense than winter 
storms, and are usually highly variable, both spatially and temporally. Winter 
storms tend to be fiontal and are relatively longer in duration, less intense than 
summer storms, and tend to have less spatial and temporal variability throughout 
the area impacted by the storm. 

In the region surrounding the study area, it is generally observed that the smaller 
watersheds (less than 5 square miles) tend to yeld the largest peak flows as a 
result of the more intense, short duration storm events. Likewise, the larger basins 
(greater than 10 square miles) tend to yield the largest peak flows as a result of the 
storms having greater spatial and temporal distribution than the summer storms. 

4.2.5.3 Rainfall Depth and Distribution 

No rainfall depth or distribution parameters were used in this analysis. 

4.2.5.4 Areal Precipitation Reduction 

No areal precipitation reduction was applied in this analysis. 

4.2.5.5 Comparison to Historical Recorded Extremes 

Based on the period of record for this gauge (USGS Gauge number 09516800) 1964- 
79, 1983, and 1991-96, the published7 100-year peak flow at this site is 33,900 cubic 
feet per second (cfs). A note accompanying this statistic indicates that the reliability 
of this value "is uncertain, andpotential errors are large". The peak flow published 
in the Technical Data Notebook fiom the original Burgess & Niple HEC-1 for this 
same location is 21.100 cfs. 

4.2.6 Physical Parameters 

Other than basin areas, as described in section 4.2.1 and 4.2.2, no other physical 
parameters were gathered for this analysis. 
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4.3 Problems Encountered During Study 

4.3.1 Special Problems and Solutions 

The original Burgess and Niple HEC-1 did not take into account diversions resulting 
&om flow splits or bifurcations. As a result, certain downstream HEC-I concentration 
points may be under or over estimated. Table 4.3.1 presents a qualitative estimate of the 
expected impact to the HEC-1 concentration points which are susceptible to significant 
changes in the 100-year discharge as a result of flow splits. Only those changes which 
impact existing detailed floodplain delineations are shown in Table 4.3.1. 

At a minimum, the downstream areas impacted by significant net increases in the 
estimated 100-year discharges (i.e., Jackrabbit Wash, Star Wash West Tributary and 
Daggs Wash) should be restudied. 

Table 4.3.1: Impacted Downstream HEC-I Concentration Points 
Split Location I Impacted Downstream HEC-I Concentration Points I Predicted Impact on the I 

4.3.2 Modeling Warning and Error Messages 

1 
7 
7 

5 ,  12 
12 

2, 12 

No additional hydrologic modeling was performed during the course of this study. 

4.4 Calibration 

8,10,11,12,21,22,32,33,34,37,38,94,97,98, Jackrabbit Wash 
61, Tank Wash 
63, Star Wash West Tributary 
79, Star Wash East Tributary 
87, Daggs Wash 
88, Daggs Wash 

No calibrations were performed for this study. 

100 

lnc~ease 
Decrease 
Increase 
Decrease 
Increase 
Increase 

4.5 Final Results 

Computed 100-year discharges are presented in Table 4.5. Results are also shown on the 
Hydrology Work Map found in Exhibit A, Volume 2 of this TDN. 

4.5.1 Verification of Results 

The Burgess & Niple results and the additional resulting calculated 100-year discharge 
estimates from this report were plotted on Figures 10-3, 10-4 and 10-5, IOO-Year Peak 
Discharge by LP3 Analysis (LP3 QI00) and Maximum Recorded Discharge (Qm Record) 
vs. Drainage Area from the ADOT Drainage Design ~ a n u a l ' .  Values from both studies 
fall within the cloud of common values from the various sources presented on Figure 10- 
3, 10-4 and 10-5. The results of this verification are shown in Appendix D. 
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fall within the cloud of common values from the various sources presented on Figure 10- 
3, 10-4 and 10-5. The results of this verification are shown in Appendix D. 
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Table 4.5: Computed 100-Year Discharges 
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Approximate Zone A Floodplain Delineation Study of Jackrabbit Wash (FCD 2000C019) 
Table 4.5: Computed 100-Year Discharges 

Piedmont 
21A(3C 1) 1 6.847 1 3,423 I 3,400 1 497 1 Piedmont HEC-I Results. z l  sq mi. 24hr 
218 (3Ce1+2+3D) 1 10.427 1 5.100 1 489 1 485 cfs per sq mi (from avg of 3C 8 3D original delineation), used instead for consistent results. 

JE FullerIHydrolcgy Geornorphology, Inc. 
Page 3 of 4 

26 
27 
27A (7A+78 2) 
278 (78 1) 
29A (7C+7D 1) 
52 
52A (100-1) 

5 200 
11 300 

5 790 
3 441 
7 631 
4 500 
1121 

2,081 

1,264 

3.600 
3,400 
4,000 
2,100 
4.000 
2.900 
1,300 

692 
301 
691 
610 
524 
644 

1 160 

FCD 90-05 
FCD 90-05 
692 CFS PER SQ MI (FROM 7A ORIGINAL DELINEATION) 
P~edmont HEC-1 Results. > I  sq ml. 24hr 
529 PER SQ MI (FROM 7C ORIGINAL DELINEATION) 
FCD9C-05 
Ja&abblt Wash HEC-1 Results l<x<4sq ml. 6hr 
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South of CAP 
95 
95A ( I  SA 1) 
956 ( IS6 I )  
100 
CAP 6 
CAP 7 
CAP 6+7 
CAP 9 

1,500 
600 

1.200 
1.600 

69 
69 

138 
163 

2.095 
0.802 
1.612 
2.200 
2.200 
2.200 
2.200 
0.900 

69 
69 

138 
163 

716 
748 
744 

FCD 90-05 
716 cfs per Square Mile (Based on Unit Discharge From CP95), in order to maintain consistency wlth CP95 QlOO 8 upstream reservoir routing. 
716 ds per Square Mile (Based on Unit Discharge From CP95), in order to maintain consistency with CP95 QlOO 8 upstream reservoir routing. 
FCD 90-05 
FCD 90-05 
FCD 90-05 
FCD 9045 
FCD 90-05 
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SECTION 5: HYDRAULIC ANALYSIS 

5.1 Method Description 

The U.S. Army Corps of Engineers computer program, HEC-RAS 3.0.1, was used to 
perform hydraulic calculations at each cross section to determine approximate 100-year 
floodplain limits and approximate administrative floodway limits. Cross section spacing 
depends on the variability of the channel geometry along the study reach. On average, the 
cross section spacing is approximately 1700 feet. Cross section data were collected from the 
base map using various software tools avaiIable in AutoCAD Land Development Desktop 
Version 3. The base map used included that described in Section 5.2 (below). The 
floodplain and administrative floodway limits were drafted using AutoCAD Land 
Development Desktop Release 3. Cross section locations are shown on the study work 
maps, which are located in Exhibit B, Volume 2 of this TDN. 

An emphasis was placed on interpretation of surficial geology observed kom the aerial base 
mapping and during field visits. Additionally, low-flow channel geometry was estimated 
using the aerial base as a guide, along with field visits and the survey data described in 
Section 3.1 of this Technical Data Notebook. 

5.2 Study Work Maps 

The Zone A delineation for Coyote Wash and tributaries is presented on a 1"=4001. 10' 
contour interval base map with attendant orthographic aerial photography (see reference 3 
of Chapter 4). The study work maps are presented with this Technical Data Notebook 
(TDN) on 13-24"x36" sheets. ~educed-scale copies of the study work maps are included 
at the end of this section. The fill-size sheets are contained in Exhibit B, Volume 2 of 
the TDN. 

The study work maps include cross-section locations, floodplain boundaries, zone 
designations, road names, section lines, corporate boundaries and stream namesinumbers. 
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5.3 Parameter Estimation 

5.3.1 Roughness Coefficients 

Manning's roughness coefficient (n value) desciibes the friction attributable to the 
channel, banks and overbank areas. The n value generally varies with depth of flow, so it 
is determined assuming a flow depth associated with the 100-year discharge. 

Manning's "n" values were determined using the methodology outlined in the USGS 
report titled, "Estimating Manning's Roughness Coefficients for Stream Channels and 
Flood Plains in Maricopa County, Arizona" by B.W. Thomsen and H.W. Hjalmarson, 
(April, 1991)~. 

Field reconnaissance was undertaken to photograph typical reaches in the study area and 
to document channel and overbank conditions. The findings of these field investigations 
were summarized in a separate Manning's n value report produced by JEF in association 
with Wood, Patel & Associates and Argus Consulting for this study for the FCDMC (see 
Appendix E. 1). 

The field reconnaissance was performed by personnel h m  the three firms noted above. 
In order to assure consistency in n-value estimates, the members of the project team 
participated in a one-day joint reconnaissance meeting which included stops at a variety 
of reach types. A technical memorandum, written to describe the results from the 
meeting, is included in Appendix E. 1. 

5.4 Cross-Section Descriptions 

Cross section data were collected from the base map using various software tools 
available in AutoCAD Land Development Desktop Version 3. The base map used 
included that described in Section 5.2 (above). 

Cross sections are labeled numerically in intervals of 100 increasing in the upstream 
direction. Cross sections are typically spaced at approximately 1,500 to 2,000-foot 
intervals. Cross section stationing is from left to right if viewed in the downstream 
direction. 

Low-flow channel geometry was estimated using the aerial base as a guide, from 
observations of surficial geology from the aerial photos and during reconnaissance, and 
the survey data described in Section 3.1 of this Technical Data Notebook. 
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5.5 Modeling Considerations 

5.5.1 Hydraulic Jump and drop analysis 

No hydraulic jump or drop analyses were conducted in this study 

5.5.2 Bridge or Culverts 

No bridges or culverts are located in this study area. 

5.5.3 Levees and Dikes 

No levees or dikes are modeled in this study area. 

5.5.4 Islands and Flow Splits 

In general, small islands were not delineated on the study work maps. Numerous flow 
splits were identified in the study area, and since the topography at splits tends to be 
relatively subtle, cross sections were surveyed at these locations to more accurately 
determine the flow distribution. See section 4.1 for a more detailed description of how 
flow splits were analyzed. 

5.5.5 Ineffective Flow Areas 

The effect of ineffective flow areas was simulated by increasing the Manning's n value in 
those areas of the cross section thought to be ineffective. 

5.5.6 Supercritical Flow 

Supercritical flow does not occur for significant lengths along any reach in this study. 

Approxtnnfe Zone A FDS of Wafershed "00'' 
Cqyole Wash and Tnbulanes. FCD ZOOOC019 
Wood. Palel & Assoetores. Inc. 



5.6 Floodway Modeling 

Using HEC-RAS, a method 4 profile (equal conveyance encroachment) was run with a 
one-foot surcharge target to define the administrative floodway. Floodway surcharge 
targets for individual cross sections were adjusted to minimize surcharges less than zero 
and greater than one foot and to avoid exclusion of active channels from the administrative 
floodway zones. As with the floodplain delineation, the administrative floodway 
delineation was further refined by observation of geomorphic features identified from the 
aerial base mapping and during field visits. 

Since this is an approximate Zone A delineation, administrative floodway tables are not 
included in this TDN. 

.7 Special Problems Encountered During the Study 

In a few limited cases, discrepancies exist between the aerial photo and the 10-foot 
contour mapping. The discrepancies generally consist of the contour data showing high 
ground or no change in relief where an obvious drainage path exists on the aerial photo. 
Cross sections located in reaches which display this discrepancy were adjusted to reflect 
the actual conditions of the channel based on observations of the aerial photography and 
field verification. 

5.8 Calibration 

No hydraulic calibration was performed during this study. 

3.9 Final Results 

5.9.1 Hydraulic Analysis Results 

A summary of the hydraulic analysis results is provided in the following HEC-RAS 
summary tables below (Table 5.9.1). Appendix E.2 presents cross section plots. 
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Table 5.9.1 Hydraulic Results Summary 
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HEGRAS Plan: Lone A Riven Coyote Wash Reach: T3-R5S12 
Reach 

T5R5S12 
T3-Rm12 

River Sta 

50 

50 

Profile 

Fiwdplaln 
Flocdway 

Q Total 

(m) 
1300.00 
1300.00 

Min Ch El 

(fi) 
1486.00 
1486.00 

W.S. Elev 

(ft) 
1489.24 
1489.54 

Crit W.S. 

(fi) 
1488.64 
1488.54 

E.G. Elev 

(fi) 
1489.60 
1489.99 

E.G. Slope 

0.008001 
0.008003 

Vel Chnl 

(ffl~) 
5.13 
5.37 

Flow Area 

(sq fi) 
306.55 
242.01 

Top ~ i d I h 7  

(fi) 
182.03 
81 .OO 

Fmude #Chi 

0.55 
0.55 









HEC-RAS Plan: Zone A R'iec Coyote Wash Reach: T3-RSS18 (Continued) 
Reach 

T3-WS18 
T3-RJ-S18 

River Sta 

4300 
4300 

Profile 

Flaodplaln 
Fiwdway 

Q Total 

(ds) 
2400.00 
2400.00 

Min Ch El 

(fi) 
1997.00 
1997.00 

W.S. Elev 

(fi) 
2001.98 
2001.98 

Crit W.S. 

(fi) 

E.G. Elev 

(fi) 
2002.64 
2002.64 

E.G. Siwe 

W) 
0.008142 
0.008142 

Vel Chnl 

(WS) 
7.82 
7.82 

Flow Area 

(ss fi) 
417.49 
417.49 

Top Width 

126.68 
(fi) 

126.68 

Fmude # Chl 

0.62 
0.62 



HEGRAS Plan: Zone A Rivec Coyote Wash Reach: T3-RE402 
Reach 

T3-R6S02 
TPRE402 

T3-RE402 
TPR6S02 

River Sla 

100 
100 

200 
200 

Profile 

Flwdplain 
Fiwdway 

Flwdplain 
Floodway 

Q Total 

( d S )  
5400.00 
5400.00 

5100.00 
5100.00 

Min Ch El 

(fi) 
1508.00 
1508.00 

1524.00 
1524.00 

W.S. Elev 

(fi) 
1511.11 
1511.47 

1528.68 
1529.29 

Crit W.S. 

(fi) 
1510.69 
1511.13 

1528.22 
1528.02 

E.G. Elev 

(fi) 
1511.57 
1512.19 

1529.33 
q530.19 

E.G. Slope 

(m) 
0.014002 
0.014000 

0.007164 
0.007339 

Vel Chnl 

WS) 
6.09 
6.80 

I 
7.081 1052.53 
7.631 667.99 

I 

flow Area 

(sq ff) 
1155.21 
794.25 

592.00 
144.00 

0.62 
0.62 

Top Width 

(fi) 
871.65 
343.00 

Fmude # Chl 

0.77 
0.79 





HECRAS Plan: Zone A River Comfe Wash Reach T%R%SIS -. - - - - - - . - 
Reach 

T 3 - W 1 3  
T3-RS13 

River Sta 

100 
100 

Profile 

Floodplain 
Flcdway 

Q Total 

(&) 
3600.00 
3600.00 

Mln Ch El 
(R) 
1398.00 
1398.00 

W.S. Elev 
(R) 
1400.91 
1400.98 

Crit W.S. 

(n) 
1400.56 
1400.50 

E.G. Ekv 

(R) 
1401.45 
1401.55 

E.G. Slope 
(wff) 
0.009006 
0.009009 

Vel Chnl 

(ft's) 
6.00 
6.08 

Flow Area 

fl) 
679.52 
591.90 

Top Width 

(fi) 
485.78 
259.00 

Fmude # Chl 

0.71 
0.71 



HECRAS Plan: Zone A River Coyote Wash Reach: T4-R6S22 



HEGRAS Plan: Zone A Rivec Coyote Wash Reach: T4-R6-S27 



HEGRAS Plan: Zone A River Coyote Wash Reach: T4R6S35 
Reach 

T4R6S35 
T4R6S35 

T4R6S35 
T4R6S35 

I 

T4R6S35 1400 
I 

1 Floodplain / 
I I I I I i I I 

1200.00/ 1566.001 1569.331 1569.021 1569.861 0.012521 1 7.42 1 
I 

261.501 167.551 0.72 
T4R6S35 1400 lFloodway 1 1200.00/ 1566.001 1569.331 1569.021 1569.861 0.012521 1 7.421 261.501 167.551 

I I 
0.72 

I I I I I 

t 
T4R6S35 I300 
T4R6S35 1300 

I 

River Sta 

100 
100 

200 
200 

Floodplain 
Floodway 

T4R6S35 
T4R6S35 

Profile 

Floodplain 
Floodway 

Floodplain 
Fioodway 

T4R6S35 
T4R6S35 

1300.00 
1300.00 

500 
500 

Q Total 

(&) 
1500.00 
1500.00 

1400.00 
1400.00 

600 
600 

1546.00 
1546.00 

Floodplain 
Floodway 

Min Ch El 

(fl) 
1524.00 
1524.00 

1534.00 
1534.00 

Floodplain 
Flwdway 

1550.45 
1550.45 

1100.00 
1100.00 

W.S. Ekv 

(fl) 
1528.27 
1528.27 

1539.38 
1539.38 

1000.00 
1000.W 

1549.72 
1549.72 

1581.00 
1581.00 

Crit W.S. 

(fl) 
1527.84 
1527.84 

1537.96 

1598.00 
1598.00 

1550.97 
1550.97 

1583.92 
1583.92 

E.G. Elev 

(fl) 
1529.02 
1529.02 

1539.78 
1539.78 

1599.90 
1599.90 

O.WO8 
0.008208 

1583.27 
1583.27 

E.G. Slope 

Wfl) 
0.015010 
0.015010 

0.006193 
0.006193 

1599.67 
1599.67 

I 
7.291 281.86 
7.291 281.86 

I 

1584.24 
1554.24 

Vel Chnl 

(WS) 
9.58 
9.58 

I 
7.181 357.87 
7.181 357.67 

1 W0.30 
1W0.30 

I 
158.62/ 0.55 
158.621 0.55 

127.06 
127.06 

0.008311 
0.008311 

Flow Area 

(sq fl) 
273.31 
273.31 

0.61 
0.61 

0.017197 
0.017197 

5.54 
5.54 

Top Width 

(fl) 
144.74 
144.74 

5.97 
5.97 

Froude # Chl 

0.82 
0.82 

287.37 
267.37 

224.73 
224.73 

167.23 
167.23 

0.57 
0.57 

182.04 
182.04 

0.76 
0.76 



HECRAS Plan.  one A River Coyote Wash Reach: T4R7S11 
Readl 

T4R7Sll 
T4R7Sl1 

T4R7S11 
T4R7Sll 

I I I I I I 
T4R7S11 1500 1 Floodplain 1 I I I I I I 

1400.00 1 1950.001 1953.561 1952.921 1954.31 1 0.0095251 7.51 1 219.231 79.031 0.70 
T4R7Sll 1500 IFMY / 1400.00 1 1950.001 1953.581 1952.921 1954.31 1 0.0095251 7.51 ( 219.23 1 79.031 0.70 

T4R7S11 
T4R7S11 

River Sta 

100 
100 

200 
200 

I I I I I I I 
T4R7Sll 1700 1 Floodplain I I I I I I 

1300.001 1999.001 2003.19 1 2002.51 / 2003.971 0.010186 1 8.661 206.73 1 72.67 1 0.75 
T4R7S11 1700 l~lwdviay I 1300.001 1999.00/ 2003.191 2002.511 2003.971 0.0101861 8.661 206.73 1 72.67 1 0.75 

I I I I I I I I I I I I 

300 
300 

T4R7Sll 
T4R7Sl1 

Profile 

Floodplain 

Floodplain 
Floodway 

Floodplain 
Flocdway 

600 
800 

T4R7S11 
T4R7S11 

Q Total 

1700.00 
1700.00 

1700.00 
1700.00 

T4R7Sll 
T4R7S11 

I I I I 

T4R7S11 11200 1 Floodplain I I I I I I I 
800.001 2143.001 2145.731 2145.731 2146.691 0.0223191 9.63 1 113.001 59.00 1 

T4R7S1 I / 1200 l~loodway I 800.001 2143.001 2145.731 2145.731 2146.691 0.0223191 9.63 1 113.001 59.00 / 

1Ml0.00 
1600.00 

Floodplain 
Floodway 

800 
800 

T4R7Sll 
T4R7S11 

I I I I I I 
T4R7S11 11300 1 Floodplain I I I I I I 1 

700.001 2175.001 2177.621 2177.39 1 2178.231 0.0158071 7.88 1 126.72 1 74.091 0.86 
T4R7Sll / 1300 1 Flwdway I 700.001 2175.00] 2177.621 2177.391 2178.231 0.0158071 7.881 126.721 74.091 0.66 

Min Ch El 

(fi) 
1867.00 
1867.00 

1892.00 
1892.00 

900 
900 

1907.00 
1907.00 

1300.00 
1300.00 

Floodplain 

fl-y 

1100 
1100 

W.S. Eiev 

(fi) 
1871.42 
1871.42 

1896.31 
1896.31 

floodplain 
Floodway 

1911.38 
1911.36 

1978.00 
1978.00 

1200.00 
1200.00 

Floodplain 
moodway 

Crit W.S. 

(fiI 
1870.83 
1870.83 

I 
1896.311 1897.67 
1896.31/ 1697.67 

i 

1100.00 
1100.00 

1912.11 
1912.11 

1980.95 
1980.95 

2026.00 
2026.00 

900.00 
900.00 

E.G. Elev 

(fi) 
1672.29 
1872.29 

0.015587 
0.015587 

2057.00 
2057.00 

0.008339 
0.008339 

1980.95 
1980.95 

I 
2028.861 2028.86 
2028.861 2028.66 

I 

2117.00 
2117.00 

E.G. Slope 

(m) 
0.010004 
0.010004 

I 
10.921 217.73 
10.921 217.73 

I 

2060.40 
2060.40 

8.07 
8.07 

1981.96 
1981.96 

2030.01 
2030.01 

2119.76 
2119.76 

Vel Chnl 

(ws) 
8.89 
8.89 

86.64 
86.64 

2059.87 
2059.87 

0.93 
0.93 

263.19 
263.19 

0.020161 
0.020161 

0.019366 
0.019366 

2119.17 
2119.17 

Flow Area 

(sq fi) 
260.99 
260.99 

2060.99 
2060.99 

86.51 
86.51 

9.64 
9.64 

9.26 
9.26 

2120.19 
2120.19 

Top Width 

(fi) 
90.10 
90.10 

0.68 
0.68 

0.010960 
0.010960 

Fmude # Chl 

0.75 
0.75 

181.90 
181.90 

I 
153.341 71.17 
153.341 71.17 

I 

0.009798 
0.009798 

0.96 
0.96 

7.82 
7.82 

89.77 
69.77 

6.43 
6.43 

0.99 
0.99 

198.15 
198.15 

184.72 
184.72 

84.99 
84.99 

0.75 
0.75 

88.33 
88.33 

0.68 
0.68 



HEC-RAS Plan: Zone A Riven Coyote Wash Reach: T4R7S13 
Reach River Sta Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flowkea Top Width Froude # Chl 

(Cf-9 (fi) (fl) (fi) (fi) (Wfi) (WS) (sq fi) (fi) 
T4R7S13 100 32W.00 1808.00 1812.64 1812.39 1814.02 0.010017 10.34 390.43 118.68 0.85 
T4R7S13 100 3200.00 1808.00 1812.64 1812.39 1814.02 0.010017 10.34 390.43 118.68 0.85 



HEC-RAS Plan: Zone A River: Coyote Wash Reach: T4R7S13 (Continued) 
Reach 

T4R7S13 
T4R7S13 

River Sta 

1500 
1500 

Q Total 

(cfs) 
1100.00 
1100.00 

Mln Ch El 

(R) 
2137.00 
2137.00 

W.S. Elev 

(fi) 
2139.42 
2139.42 

Crit W.S. 

(fi) 
2139.42 
2139.42 

E.G. Elev 

(R) 
2140.40 
2140.40 

E.G. Slope 

(Riff) 
0.021684 
0.021684 

Vel Chnl 

(WS) 

8.77 
8.77 

Flow Area 

6s  fi) 
151.30 
151.30 

Top WldUl 

(fi) 
80.46 
80.48 

Fmude # Chl 

0.99 
0.99 



HEC-RAS Plan: Lone A Riven Coyde Wash Reach: T4R7S22 
Reach 

T4R7S22 
T4R7S22 

T4R7S22 
T4R7S22 

I I I I I I I I I I I I 
T4R7S22 1400 1 Floodplain I 1200.001 2016.001 2019.431 2019.111 2020.441 0.0133731 8.681 162.91 / 62.121 0.83 
T4R7S22 1400 1 ~loodway I 1200.001 2016.001 2019.431 2019.11 1 2020.441 0.0133751 S.MI 162.901 62.11 1 0.83 

T4R7S22 
T4R7S22 

River Sta 

100 
I00 

200 
200 

300 
300 

PMle  

Floodplain 
Flwdway 

Floodplain 
Floodway 

Floodplain 
Floodway 

Q Total 

(&) 
1200.00 
1200.00 

1200.00 
1200.00 

1200.00 
1200.00 

Min Ch El 

(fi) 
1988.00 
1988.00 

1998.00 
1998.00 

2006.00 
2006.00 

W.S. Elev 

(fi) 
1991.12 
1991.12 

2000.99 
2000.99 

2008.63 
2008.63 

Crit W.S. 

(fl) 
1990.60 
1990.60 

2000.68 
2000.68 

2008.47 
MM1.47 

E.G. Elev 

(fl) 
1991.61 
1991.61 

2001.71 
2001.71 

2009.35 
2009.35 

E.G. Slope 

(fw 
0.010018 
0.010018 

------ 
0.012776 
0.012778 

0.015713 
0.015710 

Vel Chnl 

ws) 
7.05 
7.05 

7.74 
7.74 

7.89 
7.89 

Flow Area 

(sq ft) 
284.14 
284.14 

199.09 
199.07 

97.251 0.79 
97.251 0.79 

1 

199.32 
199.33 

Top Width 

Iff) 
220.80 
220.80 

Froude # Chl 

0.70 
0.70 

108.44 
108.44 

0.86 
0.86 



5.10 References 

1. Phillips, J. V. and Ingersoll, T.L., 1998, Ver$cation of Roughness Coefficients for 
Selected Natural and Constructed Stream Channels in Arizona: U.S. Geological 
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2. Thomsen, B.W. and Hjalmarson, H.W., 1991, Estimated Manning's Roughness 
Coefficients for Stream Channels and Flood Plains in Maricopa County. Arizona. 
U.S. Geological Survey: Tucson, Arizona, 126 p. 

3. U.S. Army Corps of Engineers, HEC-RAS River Analysis System Users Manual, 
Version 3.0, January, 2001. 

4. U.S. Anny Corps of Engineers, HEC-RAS River Analysis System Hydraulic 
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Appmz~malt. Zone A FDS of Watershed "00" 
Coyole Wash and Tnbulories. FCD 2000C019 
Wood. Parel & Assonares. Inc , 
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SECTION 6: EROSION AND SEDIMENT TRANSPORT 
d 

No erosion or sediment transport analyses were conducted as part of this study. 

Aoora+rmote Zone A FDS of Walershad "00" 
&)ore R'mh ond ~rzburonPr FCI> 2000C019 
llbod Pore/& A,rorrores. Inc. 



Approxrmnle Zone A FDS of Wnlerrhed "00" 
Coyore Wash and Tnbularies. FCD 2000C019 
Wood, Palel & Associares, inc.. 



Approx~mate Zone A FDS of Walershed "00" 
Cwote Wash and Tnhulones. FCD200RC019 
Wood. Patel b Associala, htc., 



Approrrmote Zone A FDS of Walerrhed "00" 
Coyole Wash and Tributaries. FCD 20OOC019 
Wood. Potel & Associorea, lm . 



Approxunare Zone A FDSoj  Wder~hed "00" 
Coyote Wash #nd Trrbufanes, FCD 2000C019 



' Not Computed 
Area not computed due to flow split. 

Approxrmore Zone A FDS of Watershed "00" 
Co)ote Wash and Trrbutanes, FCD ZOOOCOI9 
Wood, Pard & Assocrales. Inc . 



7.2 Floodway Data - 
Floodway data tables are not presented in this TDN. 

Approxrmole Zone A FDS of Warershed "00" 
Coyote Wash end Tributaries. FCD 2000C019 
Wood, Parel & Assoeiafes. Inc , 



7.3 Annotated Flood Insurance Rate Maps 
See Exhibit C, Volume 2 of &is TDN 

Approximate Zone A FDS of Watershed "00" 
Coyote Wash and Tnbulanes. FCD2000C019 
Wood, Potel & Assoc8ares. Ine , 



7.4 Flood Profiles 
d 

Flood profiles are not presenzd in this TDN. 

Approxrmore Zone A FDS of Watershed "00" 
Coyote Wosh and Tnbufaries. FCD 2000C019 
Wood. Parel & Associates. Inc.. 



APPENDIX A: REFERENCES 
d - 

A1 Data Collection Summary 

JE Fuller/Hydrology & Geomorphology, Inc., (JEF) has collected and reviewed data which are 
pertinent to the hydrology and hydraulics of the Watershed "00 (Jackrabbit Wash) project 
study area (see Figure 4.1, Project Area). These data have come from the Flood Control District 
of Maricopa County and from outside sources. The categories of data which were sought 
include: previous flood hazard reports and hydrology for the study area; existmg topogaphic 
mapping; historical flooding information; as-built plans for existing structures; FEMA Flood 
Hazard Boundary Maps and any Letters of Map Amendment and/or Revision; and other pertinent 
data. 

Previous Flood Hazard Reports and Hydrology Studies: 

1. A-N West, Inc, August 1993, Dams Wash Floodvlain Delineation Studv. FCD 92-08, Prepared 
for the Flood Control District of Maricopa County. 

2. Burgess & Niple, Inc., January, 1991, Revort on Manning's "n" Values: Jackrabbit Wash 
Floodvlain Delineation Studv. FCD 90-05, Prepared for the Flood Control District of Maricopa 
County. 

3. Burgess & Niple, Inc., February 1991, Jackrabbit Wash Floodvlain Delineation Studv: 
Hydraulics. Volumes 1 and 2. FCD 90-05, Prepared for the Flood Control District of Maricopa 
County. 

4. Burgess & Niple, Inc., February 1991, Jackrabbit Wash Floodvlain Delineation Studv: 
Hvdrolom, Volumes 1 and 2, FCD 90-05, Prepared for the Flood Control District of Maricopa 
County. 

5. Burgess & Niple, Inc., July, 1991, Jackrabbit Wash Floodvlain Delineation Studv, Contract 
Amendment Number One: Hvdrologic Model Sensitivit, Analyses, FCD 90-05, Prepared for the 
Flood Control District of Maricopa County. 

6. Kimley-Horn and Associates, Inc., April, 2000, Master Drainage Studv: Douglas Ranch, 
Prepared for Douglas Land Company, LLC. 

7. Stanley Consultants, Inc., April, 1994, Powerline Wash and Tank Wash Flood Delineation Studv, 
FCD 92-09, Prepared for the Flood Control District of Maricopa County. 

8. Wood, Pate1 & Associates, Inc., August, 1993, Star Wash & Tributaries Floodvlain Delineation 
Studv. Volumes 1 and 2, FCD 92-06, Prepared for the Flood Control District of Maricopa 
County. 

Existing Topographic Mapping: 

1. Kimley-Horn and Associates, Inc., April, 2000, Douglas Ranch Master Drainage Study, Onsite 
Drainage Area Map, Scale: 1"=2000', CI=10'. 

Approximare Zone A FDS of Wolershed "00" 
Coyote Wosh ond Tributaries, FCD 2000C019 
Wood. Pntel &Associates. Inc. 



2. Kimley-Horn and Associates, Inc., april,2000, Douglas Ranch Master Drainage Study, Existing 
Onsite Floodway/Floodplain ~ a ~ > c a l e :  1"=20001, CI=1O9. 

3. Severdrup Corporation, September 9, 1991, Location Plan for Site Drainage, Scale: lW=1000', 
CI=2'. 

4. Severdrup Corporation, September 9, 1991, Toyota Arizona Proving Ground Drainage Subarea 
Boundaries and Concentration Points, Scale: 1"=2000', CI=20' 

5. U.S. Geological Survey, May 4, 1997, Aerial Photograph, Roll 9873, Frame 13. 

6. U.S. Geological Survey, May 24, 1997, Aerial Photographs, Roll 9877, Frames 27-28, 30-34,47- 
57, 74-85, 100-111, 125-135, 150-159. 

7. U.S. Geological Survey, May 31, 1997, Aerial Photographs, Roll 9883, Frames 12-20,39-47,67- 
74. 

8. U.S. Geological Survey, June 29, 1997, Aerial Photographs, Roll 9898, Frames 20-22. 

9. U.S. Geological Survey, 1964, Photoinspected 1978, 7.5 Minute Series (Topographic), 
Wickenburg quadrangle: 1"=2000', CI=20'/10'. 

10. U.S. Geological Survey, Provisional 1988,7.5 Minute Series (Topographic), quadrangles include 
Daggs Tank and Wagner Wash Well, Scale: 1"=20001, CI=20'. 

11. U.S. Geological Survey, Provisional 1989, 7.5 Minute Series (Topographic), Star Well 
quadrangle, Scale: 1"=2000', CI=lO1. 

12. U.S. Geological Survey, Provisional 1989, 7.5 Minute Series (Topographic), Belmont Mountain 
quadrangle, Scale: 1"=2000', CI=40'. 

13. U.S. Geological Survey, Provisional 1990, 7.5 Minute Series (Topographic), quadrangles include 
Outlaw Hill, Forepaugh Peak, Aguila, and Wickenburg SW, Scale: In=2000', CI=20'/10'. 

14. U.S. Geological Survey, Provisional 1990,7.5 Minute Series (Topographic), quadrangles include 
Vulture Mine, Wildcat Well, Flatiron Mountain, and Hot Rock Mountain, Scale: ln=2000', 
CI=20'. 

15. U.S. Geological Survey, Provisional 1990, 7.5 Minute Series (Topographic), quadrangles include 
Tiger Well and Black Butte, Scale: 1"=2000', CI=40'/20'. 

16. U.S. Geological Survey, Provisional 1990, 7.5 Minute Series (Topographic), quadrangles include 
Vulture Peak, Little Horn Peak, and Hummingbird Spring, Scale: 1"=2000', CI=40'. 

Apprextmofe Zone A FDS of Wafershed "00" 
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Wood Palel d Assocrofes. Inc . 



Historical Flooding Information 
d - 

No historical flooding information was readily available for this project area 

As-Built Plans for Existing Structures: 

No as-built plans have been collected for this project. 

FEMA Flood Hazard Boundary Maps, LOMAs, LOMRs: 

The Jackrabbit Wash Study area is located within FEMA community ID 04013C. FIRM panel 
numbers located within the study area include: 

0 190F 0200E* 0225D* 0240E 0245E 
0625D* 0650D* 0675F 1 OOOD* 1025D* 
1060G 1065G 1070G 1080H 1090H 
1540G 1550G * Panel Not Printed 

Apprmmols Zone A FDS ojWufenJIed ''00" 
Cay@ Wash end Tnbutone.8. FCD 2OQKO19 
Wood, fitel %Assoc~mes, Inc.. Aoril 2003 



Other Pertinent Data: 
d 

GIS data supplied digitally by the Flood Control District of Maricopa County included: 

Soils data for the project area 
Land use data for the project area 
Roads and section lines for the project area 
Existing hydrologic delineations in the project area 
Existing floodplain mapping in the project area 
Existing digital topography by Aerial Mapping Company, Inc. Flight Date: December 12, 
1996, Sections 28 & 29, T6N, R4E, projected by the Maricopa County Flood Control District 
from NAD 27 to NAD 83 
USGS DEM data in the project area in comma delimited text projected by the Maricopa 
County Flood Control District from NAD 27 to NAD 83 

* USGS DRG data for the project area, projected by the Maricopa County Flood Control 
District from NAD 27 to NAD 83. 

Stream Gauging: 

The US Geological Survey publishes annual peak discharges measured at Jackrabbit Wash Near 
Tonopah, AZ (USGS Gauge number 09516800). Annual peak flow data are available from 1964 to 
the present. The largest flow measured at this site to date occurred on October 22,2000, resulting in 
an estimated discharge of 27,000 cfs with a gage height of 15.1 foot. 

The Flood Control District of Maricopa County operates a stream gauge on Jackrabbit Wash; Gauge 
5218. This gauge was installed October 31,2000. 

Precipitation Gauging: 

Two precipitation gauges are operated by the Flood Control District of Maricopa County m the 
Jackrabbit Wash watershed. Gauge 5195, Dead Horse Wash, was installed November 1, 2000, and 
Gauge 5215, Jackrabbit Wash was installed September 14, 1982. 

Future Drainage Improvements: 

There are no significant known future drainage improvements in the project area 

Approxtrnate Zone A FDS of Watershed "00" 
Coyote Wosh and Trrbufones, FCD 2000C019 
Wood. Patel & Assocurres, IN . 
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B.l Special Problem Reports 

There are no additional special problems to report for this study 

Approx~mle Zone A FDS of Watershed "00" 
Coyote Wnsh and Tnbutarrer. FCD 2000C019 
Wood, Palel B Assocmtes. Inc , 
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B.2 Contact (telephone) Reports 

Phone conversations of substance have been noted in memorandums contained in Appendix B.4. 
No other contact reports are recorded here. 

Approxtmote Zone A FDS of Watershed "00 
Coyote Wash and Trrbutaries, FCD 2OOOC019 
Wood, Pare/& As~octales. Ine . 
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B.3 Meeting Minutes or Reports 
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Memorandum JE Fuller/ Hydrology & Geomorpholo~v, Inc. 

DATE: December 22,2000 
d 

TO: Mike Duncan, P.E., FCDMC 

FROM: Brian Iserman, P.E. 12/2 L/OO 
RE: Approximate Zone A Floodplain Delineation Study of Watershed "00: 

Meeting Minutes 

CC: Jack Moody, P.E., WPA 
Jorge Garre, Argus 
Project File 

Following are my notes from our scheduling meeting of December 22,2000. 

Attendance: 

Joe Tram, P.E., FCDMC 
Mike Duncan, P.E., FCDMC 
Jon Fuller, P.E., JEF 
Ted Lehman, P.E., JEF 
Brian Iseman, P.E., JEF 
Jack Moody, P.E., WPA 

Joe Tram noted that the county-wide mapping project is being done by Landata Airborne Systems, Inc., 
is scheduled to be completed by May, and that some of the mapping may be available by March Is', 
2001. The county-wide mapping project will be tied into MCDOT's 6-mile network of reference marks, 
will be 10-foot C.L, and will have digital rectified orthophotos. Joe noted that we should be able to get 
4 or 2 foot C.I. mapping from the mass-points and breaklines. (I followed up with David Boggs, P.E. of 
FCDMC for more information. He said that approximately 20 panels will be used county-wide, and that 
the photography is referenced by aerial GPS. Mass points and breaklines are developed using S o h a p ,  
automated aerotriangulation and digital elevation measurement software). 

After a short discussion, it was decided that it would be beneficial to put the approximate zone 
delineation off until the new mapping is available. It was also decided that notice to proceed should be 
given now so that preliminary work such as hydrology and reconnaissance can begin. 

A kickoff meeting time was briefly discussed. A tentative date of Wednesday, January 3d, 2001 was 
selected by those in attendance. Mike Duncan will ask Marta Dent, FCDMC and John Stock, P.R.L.S., 
FCDMC to attend the kickoff meeting as well, to discuss mapping and survey issues. Mike Duncan will 
coordinate the meeting time and location. 

There was some discussion regarding supplemental cross section surveying, and whether a registered 
rand surveyor is needed since the study is an approximate zone study. The consultant team ameed to 
determine how supplemental surveying could be done efficiently. one idea discussed included having 
hydrologists cany an RTK unit with them while doing field work, with technical support provided by a 
registered surveyor. Another idea was to actually have a surveyor accompany team members in the 
field. 



Memorandum JE Fuller/ Hydrology & Geomor~hology, Inc. 

DATE: January 4,2001 - 
TO: Mike Duncan, P.E., FCDMC 

FROM: Brian Iserman, P.E. & / /Y /O I 

RE: 

CC: 

Approximate Zone A Floodplain Delineation Study of Watershed "00": 
Meeting Minutes 

Joe Tram, P.E., FCDMC 
Jack Moody, P.E., WPA 
Jorge Garre, P.E., Argus 
Marta Dent, FCDMC 
John Stock, PIUS, FCDMC 

Following are my notes from our kickoff meeting of January 3,2001. 

Attendance: 

Joe Tram, P.E., FCDMC 
Mike Duncan, P.E., FCDMC 
Jon Fuller, P.E., JEF 
Brian Iserman, P.E., JEF 
Jack Moody, P.E., WPA 
Jorge Garre, P.E., Argus 
Marta Dent, FCDMC 
John Stock, PIUS, FCDMC 

The following items were discussed during the referenced kickoff meeting. 

Schedule 

Brian I. Handed out copies of the project schedule and noted that there will be two phases to the project 
including 4 separate TDNs. The project schedule shows two separate FEMA review periods. Brian also 
noted that digital data (GIs) submissions will be made for each task, rather than at the end of the project. 

Base Map 

Marta D. noted that the County mapping contract ends in May, and that we may have the mapping for 
this study area as early as March. She also noted that the map accuracy will be * 5', and that only a 
DTM (Digital Terrain Model) consisting of mass points and breaklines (stream lines only, no ridge tops) 
will be delivered from Landata. Marta said that FCD will develop TIN, and provide the mass points and 
breaklines in AutoCAD format along with the ortho photo overlay, which will match the top0 by * 5' 
horizontally. Brian I. Noted that the project team would cut cross sections off of the TIN using 
AutoCAD compatible software, and that if FCDMC generates the TIN, then there will be consistency 
among the team members and with other FCD projects. Marta D. Also noted that the new mapping will 
be NGVD 88 vert. and NAD 83 hor. The project team agreed that since this is an approximate zone 
study, we should not be concerned with the vertical datum. 



Memo to MU. Dunmn, FCDMC 
KiekoffMerthg Minutes 
JEF. Ine  I /UOI  

Marta D. noted that the county will notgenerate a TIN and top0 county-wide from the Landata DTM, 
only on a project basis. Topo that the FCDMC generates from the Landata DTM will not have culture 
such as roads, buildings, fences, etc. However, Marta D. will be providing separate themes including 
roads, section lines, municipal boundaries, public land ownership, etc. There was some additional 
discussion among the project team regarding what FEMA will be expecting on the base map. The team 
agreed that what the District provides (i.e., roads, section lines, municipal boundaries, etc.) should be 
sufficient, since that is all that is typically on the USGS base maps. 

Marta D. noted that she could provide an advance copy of the non-rectified Landata orthophotography 
to the team for use in the field. The team members agreed that having the advanced copy would be 
usefull. (Until then, the project team will use the digital 1999 photos previously provided by the 
District). Brian I. noted to Jack M. and to Jorge G. that he would be getting them a digital copy of the 
1999 photos soon. 

There was quite a bit of discussion all around regarding who takes responsibility for the base map 
provided by FCDMC. Marta D. noted that Landata will seal the DTM (i.e., mass point and breakline 
files); however, that seal or certification does not extend to maps produced by FCDMC using the DTM 
according to John S. John S. and Joe T. agreed that they will resolve the issue together. Joe T. noted 
that time 1s of the essence since this is not the only study which will be using the new county-wide 
mapping soon. 

Administrative 

Brian I. gave the first monthly billing estimate and project status to Mike D. Bnan I. noted that the legal 
ads have been ordered, and will run on January 10" and 17'~. Mike D. gave Brian I. a original Study 
NotificationIRight of Entry letter along wlth a mailing list on disk and assessor's index maps for use by 
JEF in the mass mailing to property owners. Mike D. requested that he always recelve a copy of the 
monthly project status in advance of the monthly billing, and that monthly billings should be directed to 
the attention of Nancy Cavallo. 

Brian I. gave CDs to Jack M. and Jorge G. which contain USGS DRGs of study area, JEF's hydrology 
basin delineation and study reach designation drawing containing concentration points and discharge 
values. 

Field Survey 

Brian I. noted that field measurements of structures will be made by hand, and that the results of the 
measurements will be provided to the District by way of a sketch for each significant structure on a 
1 l"x17" sheet for inclusion into the TDN (per the contract). Mike D. & Jack M. agreed that we should 
ignore small structures which are likely to clog. 

Jorge G. asked if the current hydrology includes structures (i.e., culverts). Bnan I. noted that there are 
no structures in the study area which are big enough to have a significant impact upon the hydrology. 
Jorge G. made the point that if they are not significant hydrologically, then they probably should not be 
Included in ow modeling. There was general consensus among the team members that it would be best 
to assume that all structures clog completely dunng the 100-year flood event except for very large 
culverts. 



Meme lo Mike Dunmn, FCDMC 
Kieke#MceIi.~~g Minutes 
JEF, Ilac. 1/4/01 

John S. asked how we will locate stru%res. Jack M. and Jon F. agreed that team members should GPS 
significant culverts and note the location on field maps such as plots of ortho photos. 

The quesbon came up regarding whether or not there IS a need to note locat~ons of other structures (i.e., 
homes, builhngs) 1x1 the floodplam. After some dlscuss~on,'~t was dec~ded that the Regulatory branch at 
FCD would get that ~nformatlon fiom the aenal photos, and that there would be no need for the project 
team to record such data. 

Brian I. noted that where necessary (i.e., where topographic data are not adequate), the project team will 
perform cross-sectional surveys in the field using hand-levels and tapes to determine typical low-flow 
bottom widthsldepths, bank heights, etc. 

John S. gave an update regarding the District's in-house survey capabilities, noting that the District 
intends to be available to help trouble shoot survey problems and provide helplguidance to consultants. 
He noted that he can provide to Marta D. location/elevation for the county's densified control network. 

Hydrology 

Brian I. noted that JEF proposes to subm~t one Hydrology Report to cover all the TDN submittals. Mike 
D. noted that his only concern would be if a problem was found or a change needed based on revlew of 
the first TDN by FEMA. Brian I. noted that JEF will simply have to make it nght for all submittals. Joe 
T. noted that it might not be smooth to submit one Hydrology Report with two different analyses in it, 
(i.e., areddischarge calculations and a HEC-1 for the east area). Brian I. responded by sayng that if 
JEF needs to do a HEC-1 for the east area, then yes, JEF would probably need to submit that separately. 
Bnan I. noted that for now, JEF is planning to use the areddischarge method for the enbre study area, 
but that the relationship will not be the same for all regions with~n the study area. 

Marta D. asked if there would be a digital submittal for hydrology. Bnan I. noted that there is no 
provlsron for that m the contract if JEF uses the areddischarge method throughout the study area. He 
also noted, however, that JEF has digitized the existing Jackrabbit Hydrology basins and concentration 
points for internal use, and that JEF will be doing additional basln delineations digitally anyway. So he 
will make that data available to the District in a format which will be compatible with the District's GIs 
data delivery specifications. However, the digitization may not be as precise as a formal submittal (~.e., 
snappmg, point identifiers, and the attendant Excel files). Marta D. said that it would be helpful to get 
the data anyway. 

Brian I. noted to Mike D. that the scope calls for three hydrology meetings; the first one being a field 
meeting to check key potnts in the watershed. Mike D. said that he does want to accompany JEF in the 
field, but that we can wony about scheduling that meeting later (i.e., sometime after the meeting). Mike 
D. noted that Blng Zhao (Hydrologist, FCDMC) has done some work usrng WMS (Watershed Modeling 
System) software in the east watershed area (i.e., that area in the project area lying west of the 
Hassayampa River and east of the original extent of the Jackrabbit Wash Hydrology study area), and 
that they have soils data available for that area which he can provide to JEF. Mike D. noted that the east 
area topography may lend itself well to the WMS software, but also added that the WMS software is not 
perfect, and can be problematic at tunes, especially in gradual terrain. 
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Optional Floodway Delineations 

Brian I. noted that there are two optional floodway delineation tasks; 6.5 and 6.6. While Optional Task 
6.5 can be performed m the second phase of the contract, or later, Task 6.6 (if the Distnct decides to 
approve this option) would be performed m both Phase Oneand Phase Two of the project. Therefore, 
JEF needs some indication from the District fairly soon whether Option 6.6 will be approved by the 
District. Joe T. responded by requesting from JEF a written approach to delineating the floodways 
under Task 6.6. He requested that JEF remember to consider possible conflicts with the FCDMC 
regulatory 2 A depth floodway limit. Additionally, Joe T. mentioned that he would like to see bank 
stations shown on the cross sections when the cross section locations/alignments are submitted for 
review by FCDMC. 

Reconnaissance 

Brian I. noted that JEF proposes to submit one Reconnaissance Report for later inclusion in all TDNs for 
this project. Mike D. responded by saying that that would be ok except for piedmont areas. Brian I. 
noted that the team will use the FCDMC provided Manning's 'h" value form to determine and present 
"n" values in the Reconnaissance Report. Brian I. gave the project team copies of the form. Jack M. 
noted that the team members (JEF, WPA & Argus) should have one field meeting together in order to 
normalize interpretation of channel types for assignment of "n" values. 

Brian I. noted that the team members should get out into the project area as soon as possible to 
determine accessible routes, and noted that since JEF's and Argus' project areas overlap somewhat, he 
will advise Argus regarding access. 

John S. noted that he and Dave Gardner have performed a detailed survey of Jackrabbit Wash at the 
FCDMC ALERT gauge (upstream of Vulture Mine Road); they noted an approximate 8' highwater 
mark. This highwater mark is probably the result of flooding during October, 2000. 

Other Optional Task 

Brian I. noted that Optional Task 6.1.5 can be done later in the project during the Phase 2 FEMA review 
or later. 

Additional Study Reach 

Mike D. noted that there is an additional study reach downstream of the CAP canal which should have 
been added into the study. Brian I. said he would check into it. 



Memorandum JE Fuller1 Hvdrolow & Geomor~holow, Inc. 

DATE: February 3,2001 
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TO: Mike Duncan, P.E., FCDMC 

FROM: Brian Iserman, P.E. ,&$ )/b/OI 

RE: Approximate Zone A Floodplain Delineation Study of Watershed "00": 
Meeting Minutes 

CC: Joe Tram, P.E., FCDMC 
Jon Fuller, P.E., FCDMC 

Following are my notes from ow meeting of February 1,2001. 

Attendance 

Joe Tram, P.E., FCDMC 
Ted Lehman, P.E., JEF 

Mike Duncan, P.E., FCDMC 
Brian Iserman, P.E., JEF 

Jon Fuller, P.E., JEF 

Approximate Zone Floodway (Optional Task 6.6) 

Joe Tram indicated that our proposed approach for this task dated Janwry 25,2001 did not emphasize 
enough the importance of utilizing the District's regulatory policy regarding the two (2) foot depth 
criteria for areas included in the floodway. Joe indicated that instead of using this criteria as just one of 
the taols for defining the approximate zone floodway limit (in addition to geomorphic indicators), he 
would rather see the two-foot-depth criteria used as the primary defi~tion of the floodway. 
Additionally, Joe indicated that once this primary definition is applied, then geomorphic indicators 
would be used to refine the approximate zone floodway. 

Those in attendance agreed that before the District approves funds for this optional task, JEF will 
provide a revised memo which outlines the above noted modified approach and presents the results of 
this approach as applied to a few test reaches. The test reaches might typically be one mile in length and 
include a variety of reach types (i.e., terraced, braided, sheet flow and canyon). The revised memo and 
attendant test analyses will be produced after the new mapping is made available by the District. 

Alternate Approximate Zone A Methodology Comparison (Optional Task 6.15) 

Jon Fuller explained in more detail, the proposed approach to this task as outlined in the memo dated 
January 3 1.2001. Mike Duncan asked for clarification reeardine the scoue of the stonn analvsis and - .  
supplemental indirect method verifications. Brian IS-- presegted a like more detail for these task 
items, and brought along examples from past analyses done by JEF, Inc. Joe Tram indicated that the 
District would like to pursue both methods presented in the January 3 1,200 1 memo along with the 
additional storm analysis and indirect discharge estimates. He also indicated that since these tasks 
together are more than the budget for Optional Task 6.15, the work should be done under JEF's on-call 
contract as Task 8. Ted Lehman noted that there is approximately $80,000 left on that contract with the 
current flood warning element accounted for. 

Those in attendance agreed that JEF will provide a detailed fee proposal for both methods plus the 
additional storm analysis and indirect discharge estimates. 
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B.4 General Correspondence 
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Maricopa County 

2801 \41e?t Dur~ngo Stree! Phoen~x Ar~zona 8500'1.6309 
Telephone I6021 506-1501 

Fa\ lbU21 506-4601 ' 
TT 16021 506-5R9; 

BOARD OF DIRECTORS 
la11 Brebt tar 

Fulton Brocl, 
Andreu Kunasel. 

Dun Staplr) 
Mar). Rose Carridu \\ ' i lco\ 

January 3,2001 

Re: Study Notification/Right of Entry for Surveying & Reconnaissance Purposes 

Dear Property Owner: 

The Flood Control District of Mancopa County has contracted with JE FullerMydrology & 
Geomorphology, Inc., (JEF) to perform an approximate zone floodplain delineation study for 
Watershed "00". The project area 1s bounded on the east by the Hassayampa R~ver, on the south 
by the CAP canal and Jackrabbit Wash, on the southwest by the Belmont Mountains and on the 
north by the Vulture Mountains. The purpose of this study is to determine flood related hazard 
zones and delineate areas that may be subject to inundation during a "100-year flood" event. 
According to records at the Maricopa County Assessor's office, you own one or more parcels of 
land within the limits of the study area. 

The intent of this letter is to notify you of the commencement of surveying and reconnaissance 
activities in support of the above-mentioned study. In order to perform these surveys, it may be 
necessary to briefly enter or cross your property. This activity should not result in any 
inconvenience to you or damage to your property. If you have any objection to the entry onto 
your property, please notify Mr. Michael Duncan, of the Flood Control District at (602)-506-4732. 
Otherwise, it will be assumed that you consent to the entry onto your property. 

The study and resulting maps will be used for floodplain management purposes and submitted to 
the Federal Emergency Management Agency (FEMA) for flood insurance information and 
revisions of Flood Insurance Rate ~ a ~ s .  This study should be available to the public for review 
and comment in approximately 12 to 15 months. 

The Flood Control District and its representatives appreciate your help in assuring the accuracy of 
this study by allowing us access to your property and by providing any information you may have 
regarding past flooding or related problems. 

If you have any questions regarding this study or the right of entry, or if you have information 
regarding flooding in the area, please contact Mr. Michael Duncan, P.E., of the Flood Control 
District at 602-506-4732, or Mr. Bnan Iserman, P.E., of JEF at 480-752-2124. 

Very Truly Yours, 

V*~T  
Michael Duncan, P.E., Floodplain Delineation Branch, Engineering Division 
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MILWAULEE 
HOK)NOILnU 
PEONA 
MIIMI 
GLENDALE 
THE W D U N D S  
WRTORCWARD 
HOUSTON 
ANWRAGE 
WEUESLEY 
RIVER FOREST 
DES M I N E S  
NEW MVEN 
SIERRAVISTA 
HEREFORD 
HOT SPRINGS M U  
IIMW 
SAlMPALn 
SWM C H I U M h 7 5  
DENVU1 
MONROE 
WAVERHILL 
W S I A E R  
APAM~UNCTION 
URUEL 
FOUMAIN HILLS 
W E N I X  
W E M X  
P-X 
UGLN PAM 
W M U E  
US- 
% W E  
WLLQwlcU 
WASHINGTON 
W E N B U R G  
WCKENBURG 
PWENIX 
PWEMX 
m L m x  
TIGERTON .- . 
CnlCIOO 
WNTMSEPH 
CUUMET UN 
SUN UN 
EffiLEWOOO 

STATE AP L(P2 
U W 1 3  1753 
A2 cs64 

... 
U BSOZZ 
PA tolo3 
MI UWUS 822. 
MI -3 
KI 0701, 
U BUM 
MO w m  
r* 78227 
NC zwn 
W PPYll 
PA 17011 
KI 07eU 
CA I01611 Ma 

W 1 6  
U 115379 m21 
VA 22032 YX4 

E3.8 
1A 62405 
CV 81WS 
W 53222 
HI 96825 
IL 6 1 ~ 5  ,703 
FL 331s  
U BU03 
TX 77381 
WA %WW 
TX 77057 4731 
AN 88508 
MI\ 02181 
IL w m 5  
IL BODI6 
IN -774 
U aW35 
TX 79045 
AR 7lPOO 
on 46102 
MN 55113 
IL 82411 
w a n t 1  
WA W 7 2  4329 
M* o t m 1  
NH 038&5 
U e5zm 
U w 1  

e5zw 
U 850I5 
U W 1 3  
Az m 1 3  
MI MlM 
u 7 w  
NV SO107 
IL 80377 
OH UWI 
DC r n 1 8  
Az e5xa 
U 853s 
U m 1 n  
U W 3 1  
U 85e4 
m ~uas 
IL earns 
MI .OW5 
IL 6nm 
A? IIIUSi 
FL 34224 
MO W t W  4011 
FL U5D5 
U BUSB 
U 85x8 1ZO5 



F W  Cmbd DkbM of M u r O p a  Covnly 
AppmxinmmA ZOM Study ~ f W * t m h d  "OO'(J.ckmbM Wash 

M*llW W * PmpHbr O*m.r N o W m t l o ~ h t + f I n b y  

- .- 
503 82 933 BERGNER M I C W  J 
503 92 745 BERGSIROM U E N  C 
503 82 457 BERNARD GARY 
50341 B16 B E R M  JOAN A 
SO384 W3 BERNHOSEL FWILY TRUST 
50392 088 BERNINGER ROBERT 
503 80 787 BERNSTINE EIRLLWARGUEWTE L 
503 80 11a BERRY ROBERT P II REGENUM 
503 OO M.5 BERRY WALTERL 6 EVAJ 
503 92 081 BERTIN KENNETH J 6 FRAWES L 
50380 315 BERTSW GREOORY F M N D R I  
50581 2% BEUKER J W  
50584555 BEVERJAUUEL.3 W A  
503 90323 B F T W P A W  
50352371 B l U J A M E S T 6 W N N A J  
505 80817 WEN FRANKLIN D 
503 82 755 BIERMTCHESER P &AGNES L 
50393 Y 1  BIERSNER MAYME 
50391 W3T BIGGER REUBEN E6JANETC 
50382874 BIWNYEDW/VIDA6 WNN4J 
503 52 878 BIRDSEU W R Y  JRII M E L I N E  R 
%BOX? B I R K E M R I C M R D M 6 N E L L I E G  
503 84 585 BISSON ROBERT 6 LOUISE C 
50391 U S  B r n C K M Y W E  
503 81 478 WORWAARDNMWS PEILEENF 
50385422 WORhGWRO PERVlNS 
50301 478 BJORNCJURD PERVINS 6UOVDVENEMA 
50325 OOBA BUCK R O W  D 6  EVELYN C 
503 84 512 BLAO(WOODTHO*US U ETM 
503 82625 BUUMK M W O J  6 RUTW E 
503 80 WEN B W E  PANDAUROBERT E T M  
503 00 085 BLALOM LEON F 6 M A N  
503 80 592 BECK NANCY-M 
50390 507 BLESIE ElAlNE M 
50326 012 BLUMEDWPRD RTR 
503 03 141 BLUMNER M U )  E JWPEGGY ATR 
503OZ311 BOBMCXGRIMMlSUEANNTWETAL 
503 82 655 BOBER FRANK6AWENE M 

--- - - . -- - 
BODE GUSTAVE ENAWORIE I TR 
BODNARIUCGHEORGHEMNATE 
BOEBINGER JOHN OIJEANNETTE M 
BOEMU CWIRLES LMTHERINE ElWl 
BOERSEMATRUST 
BOOOlTLnEC&JEWL 
BnlNENSTIEK W N  L 
BOLCNICSTEVE 
BOLES WARLESXOUSETTAIR 
BOLIW JOHN M II AUYSS N 
BOLT LOY R 6 JUDY A 
BONLENDER WLBERTMEON*TR 
B O W E U W I E S W E m E M  
BORGIA WTHONI S 6 BETW 

. .. .. 
503 92 238 
503 41 713 
503 90 722 
503 94 K O  
50380411 
503 80 240 
503 82 912 
5 0 3 W W  
503 50 724 
50384523 
50384882 
503 W 507 
50341 745 
503 m 891 
S 3  26 WDE 
503 m Mt 
503 84 557 
5 0 5 0 1 m  
50505316 
m n o 1 a  
503 B( 409 

.. . .- .. . -. . .. . .- - . 
BORGIA S T M 6  MARIA R 
BORMANIS JURIS k GERIY 
BOSMRI  W O N  JIBUIBErH A 
BOST LUYD L JR 6 BREM W 
BOTELLO MARIA G 
BOWIESTOM MRMAN C JRIIUROLINE M 
BOUROS GHEORGHE I I V O l U  
B O W R W  LEE W 
BOWER oELvlN.3 W L Y N  
BOYD L o E m  B 
BOYD HUGH WULLIAN M 
B O n E  MICVAEL E 6 KATHLEEN A 
B W E Y  F R I W  BUDD 
sR*OLEY MANOWE A 

B R I D J M W W I ~ R I V I I E H U I J U N  
W A W  GERTRUM F E T M  
BRANQENBURGSWN KAY 
BRIMITFREC€Ma(W& DOLORES I 
BRINWNKEMUrmAhDONWR 
BRASHERAMUURL6URUR 
B- RDesRlrUIGs 

BRITTGBRIDGR 
BRODIBN L O W  6 MIRUH ETLI 
B R O W E R D U W S W 6 C A S U A N N M  
BROEGEVIRWWAA 6 WCWRDA 
BROM( MSEPH C 6 ELINOR R 
BRGUKS BRENDAKIMELTCW J 
BROM(S LEO JIAHN 
BROOKS MELTOIYBRW 
BROOKS TRUST 
I BFG'XSVONUDOMUCTR 

BROWN CWIRLES 

ADD1 
POBOXYB1 
2307 ALBION U R  
1 1 1 5 W T F D R D R  
7203VORKAVESM12 
1 O D D W N E f T E D R  
1915 N PROSPECTAVE 
1 M  SUMMITDR 
357SHOPPER HlLLRO ' 
1713ZELMADR 
119HOLIMV PARK 
PO BOX 179 
70WgJmST 
14161 UmCE ST 
5525N12TtlAM 
317 NOMU WNE 
5138WYIWATH 
10405 BOUNMRY LN 
77.W W F€ERWU A M  APT E-510 
705 FERN A M  
4 S HEMPSTUD RD 
7 FlFTnSTREET MRTHELST 
ZMNERGREEN DR 
ZISWCWTNUTST 
Xl8ETONTOLN 
RT l BOX 27 
907WZNDST 
mwx 101 
e w W m  
2728 WAILEACIR 
414 W O L D  ST 
80x224 
7WO E WELLIPS RO LOT55 
POBOX1738 
10300 MARY A M  NW 
42210 N GRIND A M  
lO2MMR RlMjE DR 

BOX 32341 
P O B O X 1 ~  
189 MlCWIElClR 
726NEASTST 
535 E MORROW DR 
1455 MINTURN LN 

W W A  Z l Z n w N  
W AUT-LLWI 

1153 N JEFFE~SON 
PODRIWERA 
5351 HILLOEM RD 
7561WUKNRO219RTI 
MS1OTHSTWEST 
32% PETEMIN A M  
I I l W I O W I A M  
POBOX 1080 
lK5STADIUM AVE 
IKSSTADlUhl AVE 
lK5STADlUM AVE 
w 1  E MONTEUTO 
225s RICKEL MI 
5730 DUFF 

... . 
37701 HOMELCN*VMLEV RD 
W L O M E  W 
1JSmWcwRESSST 
722 W WNDS 
2906 LORrnA CT 
8115BEIVREO*RD W 
R T I B O X U 5  
S 1 7  TIMBER RIf f iE DRIVE 
SuzEORINDYIEWRD 
2492 SENEU P A M  R 
3 8 1 5 W L ~ L N  
m 2  E BERYL AM 
S2.O E SMnnERN k 7 8  
1528 w RD 157.S 
24 N WARNER ST 
POBOX633 
W FEMON A M  
m BOX 633 
1 m  N SIST MI 
ISp7N51STDR 
P O B O X W  

ADD2 UP 
PAGE 
W l O P A G E  
FNRFIELD 
WIN* 
EUSTIS 
MILWAMEE 
vow 
ClNClNNITl 
BELLEWUE 
W E  WDRW 

P~ 
WIUM 
WX7YILI.E 
WESTERVILLE 
M P m N  
- R u n  
BROO(TON 
PHOENIX 
NHBROTA 
Z W R O T A  
ZWlsROTA 
THE RI lW 
FAIRFIELD 
CRYSTIL M E  
H l f f inAu 
S C O m D U E  
GILBERT 
SEAllLE 
MORRSITOWN 
AStMUE 
PHOENIX 
WWEMAN 
W S W T T  
M l M  
PHOENIX 
INOUW\POCIS 
ROMEO 
GLWWLE 
UXON 
MILNER 
P l E R W M  
BELLNUE 
MISSOW 
W l O R 4 G E  
YOUffiTOWN 
w m m R  
BRONX 
BRONX 
BRONX 
F'WENIX 
WRON 
BEAUMOM 
EL MIRAGE 
AODISON 
P W N I X  
us nw 
SUNU~Y m s T  
EIZT WlNT -. . 
PALM DESERT 
APRETON 
EDGEWATER 
WN w lm  
m w m w  
FOXRNERGROM 
WCIUlsURG 
NARES 
M E S I D E  
PMRU 
RINDHiTA 
EUGENE 
M O W E A R  . .Z IOWA UTY 
LOWIN 
LEANER 
PEWLETON 
SW M E L O  
S m r r S D U E  
W L U N I W  
M E N I X  
PHOENIX 
PHOEWX 
L S W  
WOODBURY 
W T M I N N  
REDFORD 
m w  
GLENDUE 
GLENDUE 
KITcnwsS 

STATE ZIP WPZ 
U Bm0 
W W 1 5  
U 8 4 m  
MN SJUS 
R 327% 
m 53202 
PA 17403 
OW .u% 
IL 52223 
FL XxW 





REU 
381 
282 
563 
381 
2a5 
3aa 
387 
3aa 
3nQ 
380 
391 
3s2 
393 
394 
385 
388 
307 
388 
388 
100 
401 
402 
403 
w 

ADD1 
POBOXI IS  
145STPAND 
12715WYOUffiST 
2632 E LIBBYST 
W B O X . 0  
&?(US N W GRAND AVE 
207 COHUODORE W 
5153 E W A M L N  
Wl W SUNNYSlDE W 
BOX 42 

STATE ZIP nPZ 
A2 w 
MT 5 W 1  
U 85374 31% 
U m.32 
U -2 
U a5345 
n urn 



R E W  
475 
477 
418 
$79 
4e4 
UI, 
482 
UU 
UU 
.85 
185 
-1 
*B8 
UIS 
480 
181 
1s2 
493 
4% 
465 
406 
4 1  
406 
1- 
YM 

. . - - - . . , . . . - 
7.33 E MOBILE LANE 
W BOX 172 
8mCHlTA DRSTAR RT 8 
W BOX 208 
1SlSE WRVARD 
1028 E OREGON 
m B O x 3 m 4  
31014 WTIUIRRD 
WBOXBSB 
w BOX 75 
1 W G W W A V  
SYI7 STURGEON A M  
RTSBOXY3 
WBOX76 
110 EGREENWAYFWW 
1 M 1  STATE RD 
IQWQN46lHOR 
33UU\RD FARM URCUIT 
3e1SWROIUPUklRD 
IW16EVIADESEREND 
1501 W DEMON NO 7 
Z l 2 2 N r n D R  
POBOX20QB1 
BOX 2 m  
P 0 80X 20903 
m W E B B s ?  
PO M Y  WII - - -. . -- 
st21 WCERMM Fa 
e41 YlWLEBRWX DR N 
11208TACK HOUSECT 
27OLIUISA DEL NORTE CT NE 
LUOD.IS9lU CT N 

17oi ~NGAMNVE 
M E W I N S T  
55 WNOKT,t3DE OR 
109) S W W N  RD NO 2 
2771 MBUSIER OR 
W121 SEELE RD 
1757 W PARK BLVD 
1MONPMIST 
SOWPWRIE PAW 
SI1O E UNIVERUN 
7W7 W I W N  SCmXK N J b l W 1  
YYIW WREDBIRDLN 
PB11WcAROLAM 
ZBZgMlNOTLN 
w 1 2  FRENCH POND 
P o e a x n  
m LEE ST 

- -  - 
455 NTEGNERST 
2440 N 1 W A V E  
1- S WPLEWMID 
YP)GRIShlERE DR 
laO1 W ROSE LANE 
P m S U P M M S F a  
P O  BOX Ul 
2YI7 SULGWIM AYE 
0211 U*96U A M  -- - 
POBOx2a)i1 
4441 E K I W  A M  
E X 6  E VIA M SERENO 
EX6EWADESERENO 
P 0 BOX 12013 
7827SCCQMOAM 
1WO1 BROO((SI0E OR 
USWcnURCnRD 
r n E B W H O H E F a  
879) a)MUERCUL 

EVERNON 

aom an 
PHOENIX 
D a u E L  HILL 
l M I m  FALLS 
LEHIGHACRES 
MESA 
E L m  
PHOENIX 

W E N I X  
PHOENIX 
GREENYIUE 
W N  
HEMET 
PHILPOT 
BUTMORE 
MlmbNo 
PRINCETON 
MORRISTOWN . A P l 1 W I  P I V I M X  
NORTH ROVMTON 
G L E W  
M)RlH WNWAY 
PHOENIX 
S m m D I L E  
W E M X  

ALKIUIPPI 
MORRISTOW 
NORTH RlVERSlDE 
BEDFORD 
w m c  
MnUWERauE 
P U  BE*UIG/\RDEN 
w a R w s m m  
CMRRV m u  
UNIONTOWN 
WCHITA 
PHOENIX 
ARINTA 
TMLhuD3E 
W P V E R O E  
COLWBUS 
C A M  CBEEK 
H.IUMIffiTON 

W O  MESA 
BATTLE CREEK 
MESA 
MELBOURNE 
PEHBINE 
PIANO 
PIVIENIX 
L O W  PAW 

dm MESA 
PHOENIX 
b n m M N N  
PEORIA 
W A W S t U  
FAWINOTON nus  
W H W N  
GLEN ELLYN 
S U N a w m S T  

n 4  WENBURG 
v.mwAN 
mUMl 
LWNGTON 
GLENDME 
INMAWWUS 
S*INTWRIS C I N  
W T M O R E  
m s w  
UHIRlSTOwN 
PHOENIX 
S M m D M E  
SCOITSDME 
PRESCOn 
B R l W M N Y  
S M  UN 
Kuu OFPRMSU 
PHDENU 
CHIcACX) 
SWRSDME 
PMOS PARX 
PHOENIX 
ANCLXY(ME 
GLENDME 
STANmX)QN 
PIVIENU 
PHOENIX 
CnUOUK 
WMKElRDN 

STATE ZIP DP2 
U BYYI 
PA 19m6 
ID W l  
FL 93926 
U m 7  
A a 2 7  
U e5n.o 
U llUSS 
on mi 
U lWDl 
A? sYm 
U m1.  
DE l s M 7  
U Wl 
UI 82548 
m 42368 
MD 21272 
MI U&lo 
m 7m77 
Az @5nz 
U 85022 2533 
OH 4133 
U esm 
NH 0- 5505 

8M51 
A? wed 
U 85015 
U rn 
U 83Ea 
U @sw 
U 853% 
PA 15Wl 
U 85Y12 
IL m5.e 



Flood C O W  Dkmd of U.dcop. Covw 
A p w m x h ~ M  A Z o n  Study of Watenhd -00. (J.sLnbM Wah. FCD IOWMl I )  

Uanllng U t o r  Pmprty (kmr N ~ ~ h t ~ f & m y  IlIMOOl) 

X R D  PIN OWNER 
X4 88003 WTTAUGVOASORTE WNIEL G L U  LP E T U  
60380300 MVENJO~NI~MVRWJ 
503W515 DIXITVIMUP#PRDMAKARKTR 
403W303 DIXONSTANLEIW&AGNESE 
SO382 402 DOUlNEI DANIEL H 
50380829 W U I Z I T W H 6 M A R I L V N A T R  
503 82 922 W N U D  G UARV JR 
503 22 WS4 WNNELLNOEL A h HELEN M 
503 80 223 M R C E I  WARREN C 
50382229 DOROTmJEANLWWEY1697FAUILVTRUST 
W8( 314 MUBLEPWINWESlNC 
50382 105 WUsLE P RANCHES lNC 
5037.6W1 W U O l & S W D W U C  
503 82BW MWI\NIS DENNIS A 
503 91 915 DOYLE MEHAEL JIAUV J 
503 W 423 DWNE ROSEUARY LOUISE h PATRICK H 
50391 515 DREHER ALAN G & HEAlHER L BnSON 
503Wee4 MWERJGUABOWER 
503 92 149 WCX MARIWLM)IANEEPHLUP A 
403 91 462 DUFF JOHWATRIUA 
503 93 090 DUFFER C-TA KAYE 
503 82 757 DUFFY M U I S  M TR 
W W f f i 1  D M A N D W I W J  
50382YUI DUMXNEDWINOhKARENL 
50382 Ea3 WNUINLINDA 6 REBECUD M A N  
503 92735 D U N W  UOM) JUSTIN 
50323011C OUNN FLOVD TR 
503 w 819 DUNNWIUIW J 6 M r n E  w 
503 91 318 DUWTDNEJOHNT h MARILYN G 
503W 882 DUUTEMANN JEFFREY PCAROL 0 TR 
50326WSO W P S A N O L b N D L U m E L L C  
50380279 WRGIN DAWDK 
W 93629 DURKOVICGEORGE J h MARY 
50391054 DURRAMDAMDA&COLLWK 
r n M e d 4  DWONDAMDL 
-91 012D DLmONlMOGENE 
%437 MUI OWFLLY I FSTA . . . - ..- 
5m22010A DICXJEWMILTON ETAL 
503 93 445 EARNEST HOWARD M &ANDREA G 
5DS80W EASLNALNEVJRhWThUI 
503 80 SO3 EBEW.EY WILLIAM R h MARUA D 
50382494 ECKGEPALDWIPUIELAG 
50.392766 ECK ROOER J 6 W l L V N  J 
503 81 010F E C W  ROBERT R 
573 92 753 ECKRICH H E W N  J JWJEANNE E 
50380224 EMEYWIUI&lD6ADAM 
503 W OBI EDLING J E W  W 
503 93 4S3 EDMONDSON URRV R h INPI J 
50327010 EDWARDAKNIWANDMRSWAJTR 
W W U 8  EDWARDCH/\RLESVRhRDRENCEQ 
50391516 EDWARDSMIMELA 
503 94 817 EDWARDS MIWAELA h SWYNE D 
SO3 03 MU ESGESTEINMERRIU E h M R O W  L 
503 90 762 E 1 W  KELlEY B 
503 83 082 DGENBAUER ROBERT F & MI\RO* M 
503 93 454 WSENACH RALW E h MICE L 
YX O B W ~ D  EISERJOHN MBHIRLEVTTR 
m s t  OIW ELDER JOHN m T n u a L l  ~ N E  TR 
503 W 462 ELDUI THERESA V 
50380580 U M R W M * S U S € U N L S  
503 W 432 ELDER E R A  H 
W 8 0  W ELIZIIDE NOESINVIK ROMERO 
50382917 EU(1MESTKEREGRAY 
WV328U ELLENJOHNHhPEffiVM 
M 3  927M ELLENBECKERORUMIO W R L J  
w 3 m 1 m  ELLIO~ELKABERIM 
5 0 3 ~ 1  o n  EH~REECUWA 
50380798 EMINISJOSE 
W 80 826 EMINAS RIMDN TNOSEPMNE 
W 80611 E K U W  W N  TIJOSEWINE B 
40393432 ENOLERDYL 
50380321 ENDLEVANROSE 
503 82 237 ENNEFER M I C N  R 
50382BM ENNEFERMIMURIROSWIRYA 
W91CCUE E W K M N J  
60300250 ERKIWWLLEW 
503 00 UI ERLANDSON FREDERICKOSWDRAM MWNO 
503 93 447 E R L A W N  JOHN &WEISON CWVMA L E T U  
YUOJDYI ERlWlNEHELENVTR 
WE3285 ~ U I O ~ G  
403 93 502 ESPARZAALBERTO 6 FAUSTIW 
5 0 3 8 2 W  ESPINOUMARTIUJ*MUOETAL 
503WM6 E % R A M ~ & M U I M I W  
50392 595 EIJBNXSSAMW. E A JUDITHA 
N o 1 8 3 4  EVAWMWLDHhDEAMWM 
55391240 EVANSwM/\Sw 
W9103S M R m J R  
SO3 80113 N E R m S S T E P M N  E D W N  h ERRIE LEE 
50091YHAEMRSOCEKAYFETAL 
503 92 575 RMNG SWWN& BRUN 
SGI 94 067 EX UTHERIM M 
YUSO333 EXLNICUIRV\NNIH 
9 3 8 0  732 FAIR M O W  B 6 GLORIA N 
mmY3 FALKFREDERICXCSRhALICEP 
403 91 0030 FW( W H  

E T U  

-- 
tat9 ESOUMERNAVE 
515GREEhWWD AYE 
16.53 2QlH A M  W 
1815 W RULROADST 
m W 2 N D R  
507SEWRTaDR 
7.611 L O V W Y  DR 
W BOX 1% 
W BOX21187 
mwxw 
1SXSWBSONRDSTEZ 
m B o x 4 l w  
3SO PARK A M  
ZMSEATON AVE 
2U)NCENTERST 
2LS NERGREEN AYE 
11MMMEUNEDR 
4321 STOW RD 
ZWZ7 N 28TH ST 
1 m 5  WWE LN 
7 1 6 5 U m R D  
YO P*T(KDUE OR 
W3683TROUTAM 
15035N71STAVE 
181OREDARROWW 
l W 1 0 0 0 r n N  M E  
PO BOX 70 
(MO W O U E  COURT 
27407 GRAM 
81W E PAWSO DR 
r n 8 o x m a  
1518DWULRO 
4118NII*RHORA 
ZSW SILVERRIMSE W 
MWONWMEDR 
2618 OLD FAIRHIVEN PKY 
1 4 1 s w 1 5 m  
FOBOX217 
1553WLSON RD 
4400 MELROSE DR BOX= 
4144s M I A  ST 
SW8 WMOUMAINVEIWRD 
101 N LAKESHORE DR 
ZOIOEWAFALIALN 
BSGOODWNES WVER RD 
3W 3RO A M  
ZWS VAN NESS ST NW *PT 17.7 

. . .. - 
2507 EGLENROSA 
HC 3 BOX 103-8 
570 SNOW PEAK CRT 
21WUTTLEMANDR 
7.610 W STH ST 
3732 MISSION DR SOUTH 
4231 E PARLMSE LN 
1So6N 1STHAVE 
PO BOX777 ... . 
13055 W PUEBLO TR 
BUOWSOUNOLW 
116ECEDARLN 
1708 W 23RD ST 
PO BOX463 
35W WhnmK)RNUR 
877.6 14TH N O W S T  
m BOX ol 
POV60XW4 .. - 
POBOX316 
315 WUNLIl R 
t718AVENUEK 
526 PALM DR 
5746 N 38W AVE 
M*SSllSTHAVE 
6 5 W m S T R E E I 3 B  
18177THSTSW 
4BITTTIISTSW 

ADD2 an 
MESA 
CURKS SUHMln 
ST PAUL 
HDWBERG U R N S  
MESA 

EL PrnO 
STOW 
M E N I X  
SUN CAN 
LINDEN 
M M C E  
PlS L I Y F  . 

BEMON W W R  
Wm WESTER 
MORRlSTOWN 
Ulrn 
SAIMUAIR SHORE 
s m m w  
%DEN 
ANN*POLIS 
CnlUGO 
WANTON10 
CO*RSffiOLD 

27 BUIINOW\M 
BEND 
R I M W  
P t n s B u w n  
WWSTER 
DENVER 
PEORU 
LNE GENEVA 
PHOENlX 
&EN 
U M O N  
WlSHNGTON 
W E R  
MORWSmWN 
SAN RAFAEL 
W O W X  
PHOENIX 
CROSBV 
WLORAW SPRINGS 
NEW L W X  
DULWH 
LAKE U4VASU CITY 
PHOENIX 
PYOFLllll .. . 
YARNELL 
SURPRISE 
G L E N W  
U M N  
WESS* 
ULEMON 
WeHFlELD 
SEAmE 
w- 
WAD€LL 
ELMIWAGE 
WVERTOWN 
B W N  
WCXENBURG 
-,,,I .- 
TOUEWN 
N€wvoF%m 
ROaRSER 
-lEu 
M f s A  
PHMNU 
P E W  
ALEXANDRIA 
WITTMANII 
NlNNEH 
LAKEWWD 
PHOENIX 
DALlA5 
PWEfflX 
GLEMULE 
SPRIffi an 
rmUUiO 
UPPER MARLBORO 
S W U N  
DUNEDIN 
FOREST LAKE 

STATE LIP 7JP2 
U wcm 
PA 18411 
MN 55112 
PA 15tff i 
U 05201 
U BSIm 
M s95nu 
U -2 
U c.sa 
AZ E332 
U 05202 
U a5mt 
Nv lW22 
PA I l l l18 
U 8U01 
1L 50126 
TX m 2  
on ~ 2 2 1  
U 85024 
A2 -73 
N€ Zm53 
n w7.6, 
W 54470 
U s2.52 
MI 48022 
PA ,9382 
U m 
MD 20795 
MI -I 
U 85255 
UT w 2  
MD 21.01 
IL BOaY 
TX 7 m  
U 99514 
WA 88225 
OR 87701 
U 883s 
P I  1Jne 
OH U W 1  
CO 50110 
a2 883.5 
m 5347 
U 8502, 
CT MBXl 
IL 61520 
DC 2MMI 
bn m 3  
U 85242 
U IYOO) 
U nswa 
AZ 85018 
MN 54441 
w me18 
IL earn YIP 
MN 55806 
A2 W 0 3  
l\Z asau 
A2 86027 
U s2.52 
U a 7 1  
U -1 
TX 77511 
TX 79783 
m m a 2  
on uzm 
WA 98107 
Az 05356 
U LIIJ6S 

853% 
PA 18063 
NY t 1 m  
U SBJW 1.33 
AZ 85019 
AZ 85353 
Nv 1 m 4  
MN 6W02 
IAN 5 m  
U mms 
U 85035 
U I)U16 
VA 22YYI 
U w 1  
IN MIM 
w BOP8 YO1 
U 85017 
n 7621s 
U 85036 
U Esxa 
PA l o l l 5  
IL 5mm 
MD ZW72 
U w 1  
R m633.2 
IL MO15 



. . 
a t  
572 
873 
674 
875 
815 
STI 
578 
57s 
BY) 
En1 

noad - o( YS~ICO~.  COW 
Appmxkrsm A Zom Sludy of Watmhod .00' (J.sknbb* Wuh.  FCD 200C0101 

Y.lllnp LW for Rope* h r m r  NotMu(lonl l l iphl4Inuy ( l M W 1 )  

RD PIN OWnER 
50391 438 FNSTAFF IN€ OF SAN ANGEL0 
50392719 F A N M N W Y L  
503 80 382 FANSLER YICTOR 6 FRANCES L 
5039123 FARUSHARKB 
503 SO 479 FARNESJOHN MONN4 J 
503 92 812 FARRUGU EMANEL 6 GRACIE 
503 W 3 5 4  FIRWELI B E m  J MARWELL BETTY 
W S 3 W  FAUNBURYJIUIESCLLBEmJ 
W 83 527 FAULKNER P A W N D L  
593 W791 FEDUISUEL H O W M  6 JOWiNLU H 
503 SO412 FEENEYJIUIES WIROLD6 MICWLELE JEAN 
50395178 FEHRMESF 
E53 92 ZX FEHR WERNERG 6 JEMVM L 

FEIFAR AEOLPY 6 JDAh C 
FELTON C W E S  P 6 HIRO(0 T 
FENhELL OAREhCE 
FERN*NOEZ*OSE INTONlOnRMA D 
FERRERI m k  D 6 W O W  D JR Ell. 
FEThER GRArUH L 6 EDITH C 
FEWER R @ALE a Wffilh.A B 
nam UEOW E a MITOELL .u 8 ETI. 
FIELDS RENTNS I* 
FtGLEROA 6 C X ) R  W W  S- 
F I N E W T W U A ? E ~ M W L  
FNNEJGENAhUARYA 

I FINNER7Y TRWI I) 

- - -  
55393 & FL4WGAN VlCTwn*CHRlSTlAN 
50323023 R/UHI\NBARWR4 
50380 788 FLBHIffi JENNIFER M 
503S1078 N M A W T l N C  
503 92 145 FLORENCE KATHERINE S 
50393 262 FLORES ANTONIO P W W  
M 3 W  878 FLORES J J (L BOTELLO MARIA G 
50390818 FLORUENGEORGECSR6HELENEN 
503 92 513 FLYNN KMNJEFFRM 

. . 
503 92 501 MND.4 MICMEL UBI\RBARA H 
503 22 m28 FORAKERWIUllUl L E E W U R A  J 
503 91 U S  FORD PEARLE ERNESTRDIARILYNCTR 
503 93 1 U  WPSEYKUYTGISANDRA F 
503 93 107 MRSGREN KEITH 0 h FERN W 
503 91 2-57 FOSTER WRGARETANN 
503 W 7% FOSTER WUUM HJR 
503 93 087 FOUNDERS BAW OF A W O M  TR 
503 SO 083 FRANCO JEAN M 
S03~WBMFRAWN4NCYCA 
503 93045 FRpIN(IEWTUCISEY 
8 9 3 W W  FRANSEKIRlLEYESR6BETTIM 
50390652 FRINRSYBlLJUN 
W W Y 1  FRATlSB*RB*RIJ 
503WDM WERMARUA6GLORUK 
503 S3 5% FREY ERIK 6 MILDRED M 
50392BU FRIEMNsUUjHELEN6RWY LSPRIOUE 
5 0 3 M W  FRIGW)PETERG&GLWUSM 
503814W FROEUCH ROBERT J SRPATFKXA J 
50392 715 FROSIN1 FREDJ 
50391 350 FRYECWESUlRWEECOTR 
50391140 FUENTESFEEWCMURCW 
503w749 PUROENHOWARDD 
50391 203 N S T R O W J R  
503WEe O*8*UXUIMKjOSIWRWRITI 
503 W BPB WBIVX)N RAY m , U A V I D  
50328W30 OIO(ERCGERHWWUELlSSARAE 
W(UJ9D G I E B E L H O W M I D J 6 M E B  
503 SO 375 GAINER M E S  F h ROML1EM 
5ooszzm WTANWUINOOIUROUSTEMN 
50391 429 GAITAN JWIWTiLDE 
W 9 1  U S  GAITANJMNMATIWE 
W 24 0020 o a u * o m R  FRANK W A m L O R U  
503 81 728 W G H E R  KISERI F 6 RITA I ETAL 
503 24 WlO W G H E R  RUPH 6 MARY 
50393358 GALLOROBERTWY- 
503 80 831 w o r n  JOHN JWI~MIFRIMOWRIO 
503W 854 GARCUESENEL 6JANETULW 
503 91 248 DARW ARMAND 6 YSIDRA ETAL 
50392U2 GAhCUJOSEA6WYE 
50393352 WRCURUIIRO6RE1U4V 
50383MU W R C l A R L X N & B A ~  
50324020 &R~&~&&*YN. 
503 Sl 044 W E R  ROBERT C 
503 92 567 WRhER L V N M  F El- 

n, 8 

a32 W CWUILESTON 
2 8 0 8 w m C T  
12057 FEMON 
%nJF.QUJIsEDR 
IIMSCONNECTICUTAM' 
POBOX1323 
73 FAIRFIELDAVE 
41.4 WN MINE ROAD 
m BOX 20 
1245 NCAMERBURY DR 
318 W L A K E  LN 
CErnRY RO 
2318 E JEFFERSON 
2- BE4WN FID4 BLVD 
17 FMERPUUX 
UmWlWJAONDK 
BY) G W D  ST 
7925 BUCXBERRV 

702MTH ST CT W 
910 WeSTWWD DR NE 
PO BOX tW2 LITMFIELD PARK 
m B O x 1 w  
41910 LlNDSAYDR 
1 4 i o s n a ~ ~ r n E E  RDAPTJ 
530S03RRECTlOWILLE RD 
23M N M W O R N E  
1OSL12 W RUNION DR 
4538 1BRDST 
26m S W  LUIS DR 
me45 BUCKUUI 
UO ROSEWOODAVE 
POBOX183 
W GRASSETWFOSTON RD 
8521 W V U  UOKMY* 
524-3 MOMROSE ST 
X12 CAMERINEDR 
2123wn9TnSI 

BUSEST 
127 BEROER R 
1 0 8 5 W U M S T  
YJI8HOMc.N 
NU71(lSUTHERLIN 
Po 80x2334 
1e55VMLEY RD 
U 7  (ITII ST 
-11 N51STAVE 
m BOX21551 
SWR HILLS OR WSPERING w n  
W 1 5  REDBIRD RD 
mBOxYUDtl 
m BOX 211 
a m s i W T n s T  
192 &WANDER DR 
57% N %TH DR 
1ZB- GREEWAY RD 
t m  GREEMVAV RO 
(5556NUSa-m 
UOlDBERONST 
mBOx273 

NEWIRK 
MEDFORD 
vmlwAN 
m x  
NICEVIUE 
PALISADES 
PHOENU 
m N  
M m E Y  
NCSON 
m W a L  
SAINTLOUIS 
KOMM 
SURPRISE 
ANCWOTUGE 
mTTSTOWN 
M E N I X  
AYONMLE 
TWESON 

10 DESRAINS 
m f f i w  
UVEEN 
PHOEMX 
MORWSTOW 
v m V E R  
CIRLSBID 

3 WUSTON 
PHOENIX 
WNbNfONIO 
BrUDENmN 
V I E W  
LITCHFIELDPARK 
EL MIWAGE 
mwmn 
WTlMORE 
SIOUX ari 
MELRDSE PARX 
PEORIA 
FLWHING 

H~RRAY 
UEARWATER 
CLEVELAND 
SUN Un 
LAKEHURST 
MORRISTDWN 
ST LOUS 
OLYMPIA 
PHOENIX 
WaUOND 
FORT WILTON BEACH 
MlUN 
STMNSVILLE 
SFCKANE 
UHPE MRDE 
WAYNE 
a v w  
PWXNlX 
WICXEIBURG 
WmWNN 
m m  
TUCSON 
UORRlsTOWN 
OMAH* 
ELYRU 
O L E W E  
SURPRISE 

.- . 
HOWTON 
WOWTON 
WKXEWURG 
TAYLOR 
Imvlffi 







AppmimNe AZol 
hll lnp Lbt 

RECORD PIN OWNER 
951 50302222 HERRJOHNEJRhSMWS 
052 50392 BU HERRMWN DAVID J 6 MILORED D 
8% 503 24 WgR HESKETT JOHN F h W E M A N  FRED J 
854 503 02 103 HESS RICMRD L h MAPLEAN S 
856 M302ULI W E R V I R L L T R  
856 M392SZS HIMWDANIELE 
857 50302 815 HI- R A N W  D U N 6  BRIANSUEMCER 
8YI 50.992744 HICKSRUSSELLL 
058 503 23 W6B HICKS RUTH I3WAEFfLER BERNlCEMTR 

503 91 885 HlERHOUER JOHN H h U M E R l N E  M 
BB1 (a393501 MOOS RIWARDM6MAlWM 
WZ 503M668 MUWCEIIALTR 
B(U 503 92 870 HILL FREMRIM WH h U N W  
W M 3 0 3 H 7  HlUERENK)RMWOhR1ITHL 
w 5038355, HILLH*NRIUWU)AIIMARUNM 
885 503WMZ HILLMAW HENRY W6ANNL 
DB7 50303438 HlLTGEORGETiGLORlAJTR 
gSI) 50392 OU) HILTONUTHLEEN 
WO 50382211 H I N D E R L l T E R R O B E R T D l M l ~ A  
870 50385 108 HINES NORWAN G h M R O T M A  
871 50393314 HIMGREGA 
072 503 81 321 MMIZREGIIYI WOR*ClE B I N G E R D M N  J 
871 50.)- 911 UlTDUlYllll 

1010 
1011 
1012 
1013 
1011 
1015 
1018 
1017 
1018 
,018 
1020 
1021 
1012 
1023 
1024 
1025 
1026 
1027 
lo28 
1020 
1030 
1031 
I O U  
1033 
lDJI 
1035 
10% 
1037 
1m 
1mo 
1 w  

HL& GRTINR II GERTRUDEI 
HOAGLUNO M I C W  F h NANCY J 
HOCGES U U R E M  b LINO* 
HOERR S-M 
HOFF RICMRD K 6 M R Y L  n 

i HOFFMAN DAVID &MARK 
HOFFMANJAY BERNEY 6 W K S S E M T E  
HOFFMAN PHILUP R 6 WE,,, K 
M O M I N  YFm P ~~~ ... . .. ~ ..... .- 

543 93 013 r001N f f l l lW W A R Y  WAR- 
M M I 7 4  d U U N C W U E S A 6 U T M R L E .  

HOU JUNNE LElUffllPAUL EUGENE SR 
HONER RORWCE L 
HOVIS Wli4RDPATRlMTR 
HOWARD IUROLDC 6 MARTUA E 
HOWARDSTEPHEN J 
HOWARDWILUAU I( & YINNAY S - ~ . 

50392 872 I&&WYYARDU&LEOTUIVM~ 
543 W 668 M U  VIRGIL R h PATRICA A 
503Q.551 n O W M B L J I B " T " ,  

54381074 I ~ U M O N ~ ~ E S ~ W I L ~ Z D  L 
5038t 473 HUMON ULLUN 
50392 170 HULISON ROSEMARY E II SIDNEY E 
503 93 055 HUERTAFLORESTEL RM 
50392218 WERTA FLORESELA 
503 80 081 HUERTA FLORESTELU 
503 90 728 WW.8 DAVID =&NET E 
50300068 ~ D W O ( 0 U N D A D  
503 w 8(U1 nmws F#BRI,xTlffi lNi 
503 23 027 HULSE FREDWCX URITA J 
50393091 HWPHREYIRIS F 
503M850 HUUPWRMRlCWRDFhLOlSM 
50392 925 HWGERFORD W W  M 
50393191 WMFREDE 
503 01 4W 00FW R O W 0  JRHEWL K 
Ea3W520 nwcnERUIWIIBL*mH/\wTE 
50392517 ~ E U U I B E M A  
50380W7 H l l S T T O m Y P I m L  
503wUO n m N N A N E 6 P A m m c  
503W M MmnlNGS B Y I S E m A  H 6 J E S S l U ~ F U I  
€43 9200) WJXHINOS OUCX LURY KATHERINE 
543WSU HUTTONWRENE 
50392 Y18 HUTON LAUREN E 
50302725 WNIWOWIIJEAA%TlFT 
503 83 537 WATT tlR&UN V M Y  ANN 
543 81 ?53 WONJAY h LILY K 
(a3 W M S  ILENDAANNMEE 
503 9R 288 I LMNN FRED P 6  WRO-L 
00081 417 INFORRlmO RIUURDJ6CnERnP 
503WLm INMCEM1JOSEPHTTR 
503 81 475 IRWIN LO= DTR 
503 00 957 I S E W E R  RO0ERT G 6 LOIS A 
5038100*OIYU(IEOWIRDD 
5m M 73s W A W  MVID S 6 -EN B 
503 81 281 JACma(1 WRNER J 6 UI- B 
S O J W W  JI\MNESSJULES 

P 0 BOX 370 
W U N m N L O O P  ' 
ISOScRYSTMDR*I~O5 
333 GROM U R U E  
Wl1WI1EIERRO 
1748PINECREEKRT 
P o B O X w 7  
B J D N A W C A V E  
ZDIZ ST M U W  AVE 
ZWSHOMEAVE 
W B S W O B I H L N  
1015 WN4W CT 
I 5  P I W N  PINE RD 
Bo LYNDUE AVE SO 
=WASILW HILLS 
~ W P O T r E R D R  
m 1  S W R T A P r n E  RD 
5774 w MERCURI WAY 
4518 P O W B R I C G E  RD 
Yn e n  
16% URDINMCT 
PO BOXU3 
ZSS1 #MlmM CT 
3 m  N WESTON R 
M EUXIDAVE 
1 I M N L A K E s m W  
7 m  WOSBORN 
2624 LONDWERRY DR 
2944 SOUTH W WEST 
?UENEMAVE 

m s o x w R T r  
PO BOX814 
8EU P A W S E  RD -7 
-8 ROslWON WURT 
MRUOBOX185 
1 W H O L L Y r n R D  
P O W X L  U1SMILITARIRO 
75YI WADECIR 
W N PORTME PATH AP? BB8 
1BU AIRFIELD A M  
w BOX 793 
1668GUILFORD RD 
ZBWSlLMRnlLL W 
1548 22ND ST 
31381-K WREEOERRO 
303W DEREK ROID 
37% NOEL MONTE 
UI12MRWONW 
BOX SW 
2155 E LIBERN LN 312 
W 2  N2WTHAVE 
XlUOWGMVINST 
PO BOX310 
~410EAWEWTMST 
WBOX?OB 
l 2 7 Y  D U E  
YYl WRINZONSLE 
WBOX2& 
PDBOX1M6 
41WEFILUK)RE 
1266 W E L A M )  A M  NW 
4 4 4 3 4 S A W  BLOSSOM LN 
POBDX601 . .. ... 
l U 1 U R U O I A M M  
POBOX7OOS 
4210 WCURE*KIKT 
15240 N URD A M  
2 9 2 5 E ~ s l  
p o n o x m  
ZZBl S IRlZOW RD 
P O s D X W Z  
BO3S W W S  AVE NORTH 
ZCUN51STSTUMT3 
W N 1 W l n A V E  
Era2WoR*K.EwoOD 
Z z O w B E u ~ m ~ e  
435 S LWRNOIS RD 
2SUCUllNO OUSOL 
W? CUWN RD 
ZemAmvLEST 
2818 WLDVILLM W PO BOX 157 
POBOXUU 
ZSO(I NORTH 62NOSlREET 
O Z I  s RIDOEUND 
W i N 4 O T H R  
171 P M M W I M # 1 F )  
WBOX 1 M  
no JIY n 

*WZ UTI 
PIS*DENL 
WHPSHIRE 
W E N I X  
DENMR 
MEW 
M G W D  
LAVEEN 
-WIG€ 
AWINGTON 
A W N  PARK 
MERRIUIC 
mNI\sxET 
WIWhBURG 

112WE COCOABEACH 
MaeOURrn 
PARKRICGE 
W X A  
EL CUON 
LITTLETON 
UINNEAPOLIS 
m w  
RnEff lX 

.ma U S V E W  
PMEMX 
MINNEAPOLIS 
WES 
WHEELlffi 
FOREST M E  
SACRWEMO 
LONO B W H  
NEWARK 
CHlUGc 
PHOENIX 
AKRON 
BOUNTIFUL 
I/\S M W S  
GREEWILLE 
MESWITE 
U S U D E  
LASMWS 
STERLING m 
WEWNGTON 
W I N W  
ANCHORAGE 
AKRON 
KlNGhUN 
WCKENBURG 
UPPER ARLINOTON 
W N T I G  
DES MOINES 
WRTLAND 
CITRON€LLE 
ELOY 
U M O N  
S I X 4  
PYnFUll 

L I ~ E ~ ~ E L O  PARK 
WlllMANN 
WMENBURG 
BROOKLYN 
PIERCY 
URDEN GROVE 
ImvlNE 
EL M I W E  
Y U C U V U L C l  
W E M X  
U M O N  
MORRISTOWN 
BKj SANDY 
MROW 
FLIM 
W E N U  
WlNMLE 
MESI 
MILES ClW 
APAcnE J U r n O N  
snomow 
SEATTLE 
W E N I X  
PYnFWI 

ONUGO 
f f i H  RICGE 
WCKWBURG 
MESA 
mR LAWN 
PAWDSEVNLW 
C W  VISTA 
KING an' 
B R O W N  



REW 
1wa 
1M7 
lwa 
1049 
,050 
1051 
1 W  
I053 
4064 
,055 
105s 
1057 
1055 
1039 
1WO 
lMi1 
1MU 
tom 
1034 
1WS 
it.% 
1ca7 
4 0 8 8  
lMi9 
1070 
1071 
1072 
1073 
1074 
1075 
1076 
1077 
1076 
1079 
low 

IRO PIN OWNER 
503 93 062 JACXSON MVIN R TR 
50380311 JI\O(SW E R N E S T 6 E W L  
50392 224 YICKSONTEOOY OWllNE 
503 a 6 7 5  JAWBS FREMRKXO 6 LOIS M 

503 80692 W O S Z . W I E  
503 92 585 II*SKOWK ROBERT 
5 M W Y ) 8  JEANMILFED J E R I W E N  GEORGE 
503 93 015 JEFFERSON ROBERT 0 6 HIRI J 
503 We28 JEFFFIES B E N M U N L i U i E R n G  
553 92 377 JENKIWTWhthS W 6 MARSW R 
503 99630 JENKINS W U l W  C 111 6 MAUREEN M 
503 22 MMN J E N N I W  GENE W M N E  FBEST E T M  
50393 124 JENSEN WNAlO W C i  TR 
503 93 477 JEMEN M R W N  H 6 AVA L V W  
50380741 JENSENJOMIA6RUTHA 

50380U7 .EM.EFFREI M6JOANI I  
503 24 029 .WCN C-ES EIJANET C TR 
503 80 925 . , M E h U  W C O S  AhTONlOKEWSA TORRES 
503 92602 JOE *4WARO FORD OK 
50391 OmL JOHNSON BAT1RY M 
503 91 077 JONNSON B l l V  &CLOY < 
503 230 .OH~SONCUR~S E 
50380 7BB . O W O h  W L  WIUZEL A 
503 DO 03% .OkNSON UYES W R A A  TR Ra 
W380 319 J O W W  .WEYUI\RGARET 
503 91 391 JOnWSON .ERW G h . A N  A 
503 92608 d)*Y)h.OkNI Y 

JONES ORIEL JR~B&EW n 
JONES RlLPn R & AROIS M 
JONESRKXYALLENLWTMM 
XmES S E V E R 6  DIANNE 
X)(XJERRVA6WTHVM 
S U S  ROBERTA 
JOffiEusEN ROBERT 
JOYCE RIDBETH E 
J U f f i E M E S  E 
Jut43 M E S  R 6 D O m U  C 
J U W  GEORGE J 6 JIDmO* 
KIDARRIMRD J 6 L I U W  F 
wm JOHN mnn ETM 
WIUERW4R.ES N d ( R U T H C S E W T  
KALESTM STEVEN OIUROLVN R 
KINEDKA P A U V  6 USI\ M I W K O  
W LOUIS H 6 PATMCU T 
(UPUN JEROME A 
- - - - - - - 

503 91 MO -WOOORE PETER 6ffiELIO 
50394611 KARKUNSANNULIUWIW llZE 
503 82 585 W O S W  ROBERT W 6s- L E l M  
503 94 W7 WRTAK WAYNE6 JANET R 
503 91 421 KASPARI LAWRENCE P JWNICE T TR 
503 90 851 KISPER4K JOSEFWREVAY E L E N A  
50301gUI -RROBERTF6GRACEB 
503013M IVITChWI/\BRUUMS 

-". . -. -- ", 
VIUFMAN ERIC A 6  MIVOKO 

UUCIM- 
US Y E W  
u T m a o  P~RK 
PHOENIX 
ORlANW 
m m m p  
SCoTPSD*LE 
DEWREST 
BLOOMIffiTON 
PHOENIX 
PHOENIX 
PHOENIX 
mffi 
MoRRlSTonT. 
MORRISTOW 
WAumMa 
WO(ENBURG 
WENDUE 
BUREIU 
wmww 
HUNnNmON 
W M E W W G  
W I W N  
MuE.N 
m R u m w  
NOmw 
SDOrnDME 
F A R U W O N  HILLS 
ANCHORAGE 
GLENDUE 
GLENMLE 
W E T T S T O W  
PHOENIX 
M E  WO 
MOWTNNWEW 
EBE -. 
WlCKENBURG 
GLENDME 
IUU*S 
SLEEPVWXLOW 
WMENBURG 
WEnMIS 
BOISE 
TREMMl 
M-TO 
C lWlNIUn 
PRESWTT 
WE6T YELLOWSTONE 
CMUOO 
ASMON 
TEMPE 
FNRF~LOGUOE 
SANTA R W  
SPRlffiFlELO 
KNOXYlUE 
PEORU 
BILLHEMCITY 
CHILLICOTHE 
S W R W K  
W M W U R G  
m M N B u R G  
ARLIffiTON 

T~RPONSPRINGS 
PHOENIX 
CHICAGO 
S l T U  
SUMTER 
DENTOY 

- 
-NIX 
BlRRlff iTON 
uuconm 
GLENDUE 
BEWENVILLE 
P A M  
FULERmN 
WNMC 
W E N T I A  
PWEMX 
PHOENU 
r n n u a m  
NILES 
*NCKIWGE 

i ZIP ZIPZ 
80817 
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ANNOUNCEMENT OF INTENT TO PER- 
FORM FLOODPLAIN DELINEATION SNDV 
OF WATERSHED "00 (JACKRABBIT 
WASH enstnl  
The ~ laod  Coho1 Distrin of Marimpa counry 
(FCOMC) has mntraaed JE Fulled Hydm 
B Gemorphology, Inc. to perform an app% 
mate lone floodplain delineation study of 
selected watercourses within Watershed '00". 
also known as the Jackrabbit Wash Basin. 
This study will examine and evaluate the Wood 
hazard emas In the basin to determine appmx- 
imate ilwdprain limits. These M p l a l n  l imb 
Will then be used to determlne lha llood insur- 
ance rates used by ths Federal Unergency 
Manawment Agency (FEMA). 
This announcement Is in@- to inform all 
Interested persons and communim of the 
commencement of thn, a +  so lhat they m y  
have an opportunity m b@ng any relevant tech 
nical lnformatlon to the anentron of the 
FCOMCFEMA, to be mnsrdered durm me 

Your mm&i~;hould be addressed to Mr. 
Michael Duncan. P.E.. at the Flood Contml 
District of Maricopa Couniy, 2801 West 
Ourango Street, Phoenr*. A2 85W9, (BM) 506 
4732. 

Published !n The Wickenburg Sun w Jan  lo 
and 17.2001 

Floodplain Study 
Jackrabbit Wash 
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AFFIDAVIT OF PUBLICATION 

STATE OF ARIZONA 
C O W  OF MARICOPA 

TOM BIANCO, being first duly sworn, upon oath deposes 
and says: That he is the legal advertising manager of the 
Arizona Business Gazette, a newspaper of general 
circulation in the county of Maricopa, State of Arizona, 
published at Phoenix, Arizona, by Phoenix Newspapers Inc., 
which also publishes The Arizona Republic, and that the 
copy hereto attached is a true copy of the advertisement 
published in the said paper on the dates as indicated. 

The Arizona Republic 

January 10,17,2001 

Sworn to before me this 
18 day of 
January A.D. 2001 



AFFIDAVIT OF PUBLICATION 

STATE OF ARIZONA 
COUNTY OF MARICOPA 

TOM BIANCO, being first duly sworn, upon oath deposes 
and says: That he is the legal advertising manager of the 
Arizona Business Gazette, a newspaper of general 
circulation in the county of Maricopa, State of Arizona, 
published at Phoenix, Arizona, by Phoenix Newspapers Inc., 
which also publishes The Arizona Republic, and that the 
copy hereto attached is a true copy of the advertisement 
published in the said paper on the dates as indicated. 

The Arizona Republic 

January 10,17,2OOl 

Sworn to before me this 
18 day of 
January A.D. 2001 



Re: Approxlrnate method flwdplarns 

> -----Original Message----- 
> From: Jon Fuller [mailto:ionffiefuller.coml 
> Sent: Wednesday, January 31, 2001 8:26 AM 
> To: sally.magee@fema.gov 
> Subject: Approximate method floodplains 
> 
> Sally: 
> 
> I got your address from FEMA's web site search engine. I'm looking for 
> guidance on mapping new approximate method floodplains. Does FEMA have 
> a list of acceptable methodologies? 
> 
> I know in the past using historical data (extent of large floods) was 
> acceptable, esp. for the first FHBM maps. Was/is there a written 
> policy? 
> 
> Thanks for your help. 
> 
> Jon 
> - -  
> Jon Fuller, P.E., P.H. 
> JE Fuller/ Hydrology & Geomorphology, Inc. 
> 6101 S. Rural Rd., Suite 110 
> Tempe, AZ 85283 
> 480-752-2124 x17 (voice) 
> 480-839-2193 (fax) 
> jon@jefuller.com 

- -  
Jon Fuller, P.E., P.H. 
JE Fuller/ Hydrology & Geomorphology, Inc. 
6101 S. Rural Rd.. Suite 110 
Tempe, AZ 85283 

Phone: 480-752-2124 x17 
Fax: 480-839-2193 
Email: jon@jefuller.com 
Web: www.jefuller.com 



Re: Appmxlmate method flwdpla~ns 

Subject: Re: Approximate method floodplains 
Date: Fri, 02 Feb 2001 07:23:32 -0700 

From: "Jon Fuller" <jon@jefi~Iler.com> 
To: "Magee, Sally" <Sally.Magee@fema.gov>, bfian@jefbller.com 

Sally: 

Thanks for the reply. I've got a couple of follow up questions 

1. I'm very familiar with FEMA 37, we've done a fair number of detailed 
studies. However, there isn't a whole bunch of practical guidance in 
FEMA 37 on acceptable methods for doing new approximate method studies. 
It cites normal depth equations and culvert nomographs. I've heard some 
old timers say that FEMA requires a minimum of 1 section per mile. Is 
that and/or other specific guidelines written down anywhere? Is there a 
standard FEMA review checklist for approximate method studies? 

2. I also read the Technical Committee ( ? I  Annual reports for 1998 and 
1999 on the website that imply that FEMA is moving away from using 
unnumbered A zones at all. How's that progressing? If it matters, we 
really like the A zones, preferring them to no zones. 

3. Have you given any thought to the acceptability of using 
non-traditional methods similar to those Mike Grimm has considered for 
alluvial fans (e.g., geomorphic mapping, remote sensing, flood extent 
mapping)? I think these alternative methods offer some very exciting 
possibilities from the floodplain management side and would be happy to 
provide some information or make a presentation, if you have a interest. 

Thanks again for the info 

Jon 

"Magee, Sally" wrote: 
> 
> Jon, 
> Any Flood Insurance Rate Map that FEMA produces has to meet the technical 
> standards that are published in the F M  37, Guidelines and Specifications 
> for Study Contractors. It is recommended that calibration to historical 
> floods is done to ensure accurate modeling results; but simply mapping a 
> floodplain based on the extent of a historical flood event is not 
> acceptable. 
> 
> The FEMA 37 document can be found on our web site at 
> htt~://www.fema.sov/mit/tsd/FRM docs.htm. A lot of additional information 
> about our flood hazard mapping program can also be found on our home page at 
> www.fema.gov/mi t/tsd. 
> 
> I hope this helps to answer your questions. You can call our Map Assistance 
> Center for additional help at I-877-FEMA-MAP. 
> 
> Sally 
> . . . . . . . . . . . . . . . . . . . .  
> Sally P. Magee 
> Water Resources Engineer 
> FEMA Hazards Study Branch 
> 500 c street, sw 
> Washington DC 20740 



RE: Appmxunate method flcadplalns 

Subject: RE: Approximate method floodplains 
Date: Fri, 2 Feb 2001 13:50:16 -0500 

From: "Magee, Sally" <Sally.Magee@fema.gov> 
To: "'Jon Fuller"' <jon@jefuller.com>, brian@jefuller.com 
CC: "Goetz, Mike" <Mike.Goetz@fema.gov> 

Jon, 
The reports you cited are the Technical Mapping Advisory Council's reports 
to FEMA--they were an advisory council set up to give guidance and make 
recommendations to FEMA on the mapping process in general. Their reports 
are to the Director of FEMA for consideration--they do not necessarily 
reflect FEMA's views or the way that FEMA is proceeding. 

As a part of our Map Modernization initiative, we have an Objective to look 
at A Zones, and a workgroup was organized to make recommendations on how to 
deal with A Zones in the future. The objective manager is from our Region 1 
office in Boston, Mike Goetz. I would recommend contacting him for further 
information on the way FEMA is proceeding with this issue. 

You are right that FEMA 37 does not adequately address Zone As--there is no 
existing written guidance on "how to do a Zone A study." I have not seen or 
heard of the 1 cross section per stream mile guideline, but that's not to 
say that one of FEMA's "old timers" didn't say it. I do not believe that 
any such guidance is written, though. 

I think that for initially-identified Zone A areas, our Regional office 
engineers have handled them in the past on a case-by-case basis, depending 
on development potential, existing risk, etc., and have defined the level of 
effort specifically for each contract. I think that is part of the reason 
that the Zone A Objective was initiated--to help define standards for 
future studies where Zone As are adequate instead of going to the level of 
effort of a detailed study. 

For revisions to existing studies, such as through the Letter of Map 
Revlslon process, I have promoted minimal H&H analyses--enough to adequately 
define the SFHA. For instance, the hydrology could be based on regression 
equations, which is relatively simple. And some kind of hydraulics--it 
could be normal depth hand calculations, or a model such as Quick-2 or 
HEC-2--enough to reasonably delineate the flood hazard, but not to the level 
of a detailed flood study. I would revise an existing Zone A as long as 
there is some kind of technical basis for the delineation. 

I hope this is a better response to your questions. Please feel free to 
write back. 
Sally 

- - - - -  Original Message----- 
From: Jon Fuller [mailto:ion@iefuller.coml 
Sent: Friday, February 02, 2001 9:24 AM 
To: Magee, Sally; brian@jefuller.com 
Subject: Re: Approximate method floodplains 

Sally: 

Thanks for the reply. I've got a couple of follow up questions . . .  

1. I'm very familiar with FEMA 37, we've done a fair number of detailed 
studies. However, there isn't a whole bunch of practical guidance in 



RE: Approx~mate method flwdplamns 

FEMn 37 on acceptable methods for doing new approximate method studies. 
It cites normal depth equations and culvert nomographs. I've heard some 
old timers say that FEMA requires a minimum of 1 section per mile. Is 
that and/or other specific guidelines written down anywhere? Is there a 
standard FEMA review checklist for approximate method studies? 

2. I also read the Technical Committee ( ? )  Annual reports for 1998 and 
1999 on the website that imply that FEMA is moving'away from using 
unnumbered A zones at all. How's that progressing? If it matters, we 
really like the A zones, preferring them to no zones. 

3. Have you given any thought to the acceptability of using 
non-traditional methods similar to those Mike Grimm has considered for 
alluvial fans (e.g., geomorphic mapping, remote sensing, flood extent 
mapping)? I think these alternative methods offer some very exciting 
possibilities from the floodplain management side and would be happy to 
provide some information or make a presentation, if you have a interest. 

Thanks again for the info. 

Jon 

"Magee, Sally" wrote: 
> 
> Jon, 
> Any Flood Insurance Rate Map that FEMA produces has to meet the technical 
> standards that are published in the FEMA 37, Guidelines and Specifications 
> for Study Contractors. It is recommended that calibration to historical 
> floods is done to ensure accurate modeling results; but simply mapping a 
> floodplain based on the extent of a historical flood event is not 
> acceptable. 
> 
> The FEMA 37 document can be found on our web site at 
> htt~://www.fema.aov/mit/tsd/FRM docs.htm. A lot of additional information 
> about our flood hazard mapping program can also be found on our home page 
at 
> www.fema.gov/mit/tsd. 
> 
> I hope this helps to answer your questions. You can call our Map 
Assistance 
> Center for additional help at 1-877-FEMA-MAP. 
> 
> Sally 
> . . . . . . . . . . . . . . . . . . . .  
> Sally P. Magee 
> Water Resources Engineer 
> FEMA Hazards Study Branch 
> 500 C Street, SW 
> Washington DC 20740 
> 
> -----Original Message----- 
> From: Jon Fuller [mailto:ion@iefuller.coml 
> Sent: Wednesday, January 31, 2001 8:26 AN 
> To: sally.magee@fema.gov 
> Subject: Approximate method floodplains 
> 
> Sally: 
> 
> I got your address from FEMA's web site search engine. I'm looking for 
> guidance on mapping new approximate method floodplains. Does FEMA have 
> a list of acceptable methodologies? 



RE. Approximate method floodplains 

> 
> I know i n  the pas t  using h is tor ica l  data (extent of large floods) was 
> acceptable, esp. f o r  the f i r s t  FHBM maps. Was/is there a written 
> policy? 
> 
> Thanks f o r  your help. 
> 
> Jon 
> - -  
> Jon Fuller, P.E., P.H. 
> JE Fuller/ Hydrology & Geomorphology, Inc. 
> 6101 S. Rural R d . ,  Sui te  110 
> Tempe, A2 85283 
> 480-752-2124 x17 (voice) 
> 480-839-2193 (fax) 

jon@jefuller.com 

- -  
Jon Fuller,  P.E., P.H. 
JE Fuller/  Hydrology & Geomorphology, Inc. 
6101 S.  Rural Rd., Suite 110 
Tempe, AZ 85283 

Phone: 480-752-2124 x17 
Fax: 480-839-2193 
Email: jon@jefuller.com 
Web: www.jefuller.com 



[Fwd: Appmxlmate method floodplains] 

Subject: [Fwd: Approximate method floodplains] 
Date: Fri, 02 Feb 2001 07:07: 15 -0700 

From: "Jon Fuller" <jon@jefuller.com> 
To: brian@jefuller.com 

fyi 
- -  
Jon Fuller, P.E., P.H. 
JE Fuller/ Hydrology & Geomorphology, Inc. 
6101 S. Rural Rd., Suite 110 
Tempe, AZ 85283 

Phone: 480-752-2124 x17 
Fax: 480-839-2193 
Email: jon@jefuller.com 
Web: www. jefuller.com 

Subject: RE: Approximate method floodplains 
Date: Fri, 2 Feb 2001 10:55:37 -0500 

From: "Magee, Sally" <Sally.Magee@fema.gov> 
To: "'Jon Fuller"' <jon@jefuller.com> 

Jon, 
Any Flood Insurance Rate Map that FEMA produces has to meet the technical 
standards that are published in the FEMA 37, Guidelines and Specifications 
for Study Contractors. It is recommended that calibration to historical 
floods is done to ensure accurate modeling results; but simply mapping a 
floodplain based on the extent of a historical flood event is not 
acceptable. 

The FEM?+ 37 document can be found on our web site at 
htt~://www.fema.aov/mit/tsd/FRM docs.htm. A lot of additional information 
about our flood hazard mapping program can also be found on our home page at 
www.fema.gov/mit/tsd. 

I hope this helps to answer your questions. You can call our Map Assistance 
Center for additional help at 1-877-FEMA-MAP. 

Sally 
.................... 
Sally P. Magee 
Water Resources Engineer 
FEMA Hazards Study Branch 
500 c Street, SW 
Washington DC 20740 

- - - - -  Original Message----- 
From: Jon Fuller [mailto:ion@iefuller.coml 
Sent: Wednesday, January 31, 2001 8:26 AM 
To: sally.magee@fema.gov 
Subject: Approximate method floodplains 

Sally: 

I got your address from FEMA's web site search engine. I'm looking for 
guidance on mapping new approximate method floodplains. Does FEMA have 



Subject: Re: Question regardmg procedure in Approxunate A-Zone studtes. 
Date: Wed, 17 Jan 2001 13:49:53 -0500 
From: "Pemille Buch-Pedersen" <PBUCH-PEDERSEN@mbakercorp.com> 
To: bnan@jefu~~er.com 

Bnan: 
I apologue for the delay in my response to your queshons. 

1) It 1s ok to use the simple wt-area method as you are proposing for determl~ung the dtscharges. 
2) For a Zone A determination it 1s ok to perform an approximate hand-level measurement as you propose. This . . 
would however for a detailed area not besufficient. 
3) It is not a problem that the mapping is in NAVD, it should just be clear what the datum is. Whether the mapping is 
inNAVD or NGVD, it will not change the boundary of the 100 year flooding. If this was a detailed area, the NAVD 
mapping could be used, we just need to receive a conversion fromNAVD to NGVD or a model that is based on the 
NGVD dahun. 

I hope this helps you and again, I apologize for the late response. 
Please let me know if you have any questions. 
Pemille 

>>>Brian Iserman cbrian@efuller.com> 01/02/01 04:30PM >>> 
Pernille: 

I hope you are well. It was nice to see you at the AFMA 
conference in Tucson in November. We will soon be starting 
a Approximate Zone A study of Watershed "00 (Jackrabbit 
Wash) for the Flood Control District of Maricopa County. 
This will be the initial floodplain delineation for 
approximately 350 miles of washes. I have two general 
questions for you. 

1.) We will be using existing HEC-1 hydrology. However, we 
need to develop additional concentration points. An initial 
investigation showed good correlation between area and HEC-1 
discharge throughout the basin. So we are proposing to use 
a simple unit-area method based on the existing 
FEMA-approved HEC-I to determine the additional peak 
discharge values. Will this method be acceptable to FEMA? 

2.) The Flood Control District will provide new 10' contour 
mterval mapping this spring. We are not sure if we wl l  
need supplemental cross-sectional data, but expect we may 
need some in low-relief areas to better define typtcal 
low-flow channel characteristics and tops of banks. Should 
we need better data, we are proposmg to have our 
hydrologists perfonn approximate hand-level measurements 
rather than have regtstered land surveyors perform 
addttional survey. Would t h ~ ~  be acceptable to FEMA for a 
approximate zone study? 

I would appreciate your thoughts on these two questions 

Brian Iserman 
JE FullerMydrology & Geomorphology, Inc. 
480-752-2124 



Memorandum JE Fuller1 Hydrology & Geomor~hologv, Inc. 

DATE: January 23,2001 

TO: File 

FROM: Brian Iserman, P.E. 

RE: Record of Conversation for Approximate A Zone Floodplain Delineation 
Study of Watershed "00 (Jackrabbit Wash) 

Mr. Arthur Lyng of Momstown (parcel ID 503 23 025) called today in response to the 
mailed public notice sent to him for this project. He said walking access to his property 
was ok, but requested that no motor vehicles be driven across his property. As it turns 
out, Mr. Lyng's property is located outside of the project area, and will probably not need 
to be accessed. 



Memorandum JE Fuller1 Hvdrolow & Geornor~hology, Inc. 

DATE: January 24,2001 

TO: File 

FROM: Brian Iserman, P.E. 

RE: Record of Conversation for Approximate A Zone Floodplain Delineation 
Study of Watershed "00" (Jackrabbit Wash) 

Mr. Richard Ollinger of Scottsdale (parcel ID 503 94 514) called today in response to the 
mailed public notice sent to him for this project. He asked for clarification regarding the 
purpose of the study and the scope. 



Memorandum JE Fuller1 Hvdrolow & Geomorphologv, Inc. 

DATE: January 25,2001 

TO: File 

FROM: Brian Iseman, P.E. 

RE: Record of Conversation for Approximate A Zone Floodplain Delineation 
Study of Watershed "00 (Jackrabbit Wash) 

Mr. Archie Neil1 of Sun City (parcel ID 503 92 635) called today in response to the 
mailed public notice sent to him for this project. He asked for clarification regarding the 
purpose of the study and the scope, and granted permission to access his property. 



Memorandum JE Fuller1 Hvdrolopv & Geomor~hology, Inc. 

DATE: January 25,2001 

TO: File 

FROM: Brian Iserman, P.E. 

RE: Record of Conversation for Approximate A Zone Floodplain Delineation 
Study of Watershed "00 (Jackrabbit Wash) 

Mr. Scott Potter of 13 W Piute, Phoenix, A2 85027 @arcel ID 503 92 680) called today 
in response to the mailed public notice sent to him for this project. He asked for 
clarification regarding the purpose of the study and the scope. It appears that one of the 
un-named study washes runs through his property, so he had questions regarding how 
that may affect building on his 5 acre parcel. I informed him that there is no floodplain 
currently, and that the new floodplain will limit him, but we just don't know how much it 
will at this point. He asked that he be informed by phone when a public meeting is 
scheduled. His phone number is 623-582-0436 



Memorandum JE Fuller1 Hvdrolow & Geomorphologv, Inc. 

DATE: January 25,2001 

TO: File 

FROM: Brian Iserman, P.E. 

RE: Record of Conversation for Approximate A Zone Floodplain Delineation 
Study of Watershed "00" (Jackrabbit Wash) 

Mr. Kenneth H. Aylesworth of Wittman (parcel ID 503 90 573) called today in response 
to the mailed public notice sent to him for this project. He specifically stated that he does 
not grant permission for access to his property, and that they are situated on a hill so they 
do not have any flooding problems. 



JE Fuller1 Hydrology & Geomorphology, Inc. 

Jonathan Fuller, P.E., P.H. W. Scott Ogden, PX. 6101 S. Run1  Rd., Suite 110 
Brian Iserman, P.E. Patricia ~ . -bescham~s,  P.E., L.S. Tempe, Arizona 85283 
John Wallace, P.E. Michael Henze, M.A. 480-752-2124 (voice) 
Ted Lehmn, M.A., EAT. Brooks Dillard, B.A. 480-839-2193 (fax) 

www.iefuller.com 

January 25,2001 

Flood Control District of Maricopa County 
ATT: Mike Duncan, P.E. 
2801 W. Durango St. 
Phoenix, AZ 85009 

RE: Watershed 00 -Optional Task 6.6 
Proposed Approach for Delineating Approximate Zone Floodways 

Dear Mike: 

Per Joe Tram's request at the project kickoff meeting on January 3,2001, this letter 
outlines our proposed approach to delineate approximate zone floodways in the 
Watershed 00 study area. The purpose of approximate zone floodways is to establish 
permanent corridors for conveying storm water runoff and delineate non-encroachment 
zones within stream corridors. 

We propose to delineate approximate method floodway boundaries using the following 
geomorphic characteristics and other criteria: 

a Channel bank position. Floodway boundaries, at a minimum, should be located 
outside the banks of the main channel. Where multiple or braided channels exist, 
the floodway boundaries should be no narrower than the outside bank of the 
widest braid. For the Watershed 00 study area, channel banks can be readily 
identified using the aerial photograph stereo pairs, the rectified photographs and 
digital topographic data being collected by the District. 

Riparian vegetation. Approximate method floodways will be delineated at the 
outside of swath of dense riparian vegetation (where present) typically found on 
and adjacent to the channel banks. Riparian vegetation can be readily identified 
using the aerial photograph stereo pairs and the rectified photographs being 
obtained by the District. 

Surficial characteristics. Interpretation of surficial characteristics from aerial 
photograph stereo pairs, field data, and geomorphic mapping is a key part of the 
approved scope of work for the approximate method floodplain delineation. 
Similar data can also be used to distinguish the most and least active parts of the 
floodplain. The approximate method floodway would include the most active 
parts of the floodplain, which consists of the main channels, the lowest stream 
terraces, and the kequently flooded overbank surfaces. Stream terraces subject to 



Lmer lo Mike DuncudFCDMC 
JEFuUer, Inc. 
01/25/2001 

frequent overbank flooding, active sediment transport, and erosion (floodway) can 
be readily distinguished from terraces subject to infrequent or shallow flooding 
and sediment deposition (floodway fringe). The most diagnostic surficial 
characteristics that will be used to delineate approximate method floodways 
include the following: 

o Surface color. Surfaces with the brightest tones are typically the most 
frequently flooded. Conversely, darker and redder surfaces typically 
indicate seldom or not recently (in geologic time) flooded surfaces. 

7 .  - - 
o Vegetation. Surfaces with small, young or annual vegetation are typically 

more subject to deep or erosive flood flows. Vegetation type, density, and 
distribution also tend to vary with the frequency and depth of flood 
inundation. 

o Topography. Frequently flooded surfaces typically exhibit bar and swale 
topography, a hummocky terrain that indicates active sediment transport 
and moderate to high flow depths. Less frequently flooded surfaces tend 
to have more uniform topography and have weakly developed interior 
drainage networks. 

o Age indicators. Surfaces with indications of geologic age such as desert 
varnish, desert pavement, soil reddening, and clay or carbonate 
accumulation typically are not found in actively flooded areas. 

SCS soils mapping. Detailed soils mapping for the study area is available from 
the Soil Survey of Aguila-Carefree Area. Parts of Maricopa and Pinal Counties, 
Arizona (Camp, P.D., 1986). These SCS soils data are also available digitally 
from the District, and can be used in conjunction with the digital photography. 
Preliminary inspection of these data indicate that the SCS mapping will be more 
useful for supporting approximate method floodplain delineations than for 
delineating approximate method floodways. However, the SCS unit boundaries 
may be useful for setting the outer limits of the approximate method floodways. 

Remote sensing. We are currently exploring options for using remote sensing 
techniques for delineation of approximate method floodplains. Should the 
District approve this optional task, it is possible that approximate method 
floodways can be delineated by adjusting the sensitivity of the analysis of satellite 
imagery interpreted for the floodplain delineation. 

The approximate method floodways will be delineated by considering the suite of data 
sets described above and selecting a floodway boundary using engineering and 
geomorphic judgment. If hydraulic data are available at specific cross sections, the 
current County policy of defining floodways as areas with flow depths greater than two 
feet will also be considered. 

We believe inclusion of floodways with the approximate method floodplain delineations 
offers the following important benefits to the District: 

Establishes no-encroachment zones for use by the FCDMC Regulatory Branch. 



Letter lo Mike D u n d F C D M C  
JEFuller, Inc  
01n5/2001 

Reduces potential development in the most frequently and actively flooded parts 
of the floodplain. 
Reduces development most likely to be subject to lateral erosion hazards. 
Helps maintain channel stability by decreasing the chance for removal of bank 
vegetation. 
Preserves portions of the floodplain and allows for flood storage and flood peak 
attenuation. 
Provides information that can be used in design of new or improved road 
crossings. 
Helps maintain or preserve riparian comdors, critical wildlife habitat, and scenic 
comdors. 

We look forward to discussing this proposal with you in more detail at our meeting next 
week. Please call us if you have any questions or comments. 

Sincerely, 

JE Fuller1 Hydrology & Geomorphology, Inc. 

Jonathan Fuller, P.E., P.H. 
Principal 

Brian Iseman, P.E. 
Project Manager 



Jackrabb~t Watershed project -- Stay-off-my-land parcel 

Subject: Jackrabbit Watershed project - Stay-off-my-land parcel 
Date: Mon, 29 Jan 2001 12:24:44 -0700 

From: "Michael Duncan - FCDX ~mwd@mail.maricopa.gov~ 
To: "'brian@jefhller.com"' Brian@jefhller.com> 

John Mares does not want anybody on his land; P*~CC(D: 5 0 3  q \  Y b [  
he has Lot 187 of Block 2 of Unit 3 of Wispering Ranch; 
I marked it with an X on the enclosed Paint (bmp) file. 
It is on the north side of Peakview Road between 307 and 299 Ave. 

A. Mares 1ot.bmu @ 
Name: Mares lot.bmp 
Type: Bitmap Image (imagehmp) 

Encoding: base64 





Approx~mate locanons of 4 lots of Kenneth Aylesworth 

Subject: Approximate locations of 4 lots of Kenneth Aylesworth 
Date: Tue, 30 Jan 2001 11:08:12 -0700 

From: "Michael Duncan - FCDX" ~mwd@mail.maricopa.gov> 
To: "'brian@jefuller.comV' <brian@jefuller.com> 

Here is a color bitmap showing the very approximate locations of the 4 
parcels that belong to 
Kenneth Aylesworth. As he told you, he does not want anybody on his land. 
He told me it was 
mainly due to his wife's wishes. He said they have "riffraff" problems 
related to "parties" at the 
Hassaympa River, and if you leave something around for a period of time, it 
will disappear. 

The image calls out Black Mountain Road, and I think this is the same 
alignment as Cloud Road. 

cc4 approx lots of Aylesworth.bmp>> 

I o f l  

.- . - - . ~ .-. -. ~ , . ~  . . ..~.. .. ... 

@4 ap~rox lots of Aylesworth.bm~ 
Name: 4 approx lots of Aylesworth.bmp 
Type: Bitrnap Image (imagehmp) 

Encoding: base64 





Jackrabbit Wash Watershed Project -- Another Access Objector 

Subject: Jackrabbit Wash Watershed Project - Another Access Objector 
Date: Wed, 31 Jan 2001 12:03:46 -0700 

From: "Michael Duncan - FCDX" <mwd@mail.maricopa.gov> 
To: "%rian@jefuller.com"' <brian@jefuller.com> 

David Obryan called to object to entry. His lot is in 6N 5W Sec 36, along 
the east side of the 
section, as shown in the attached bmp file. It looks like one of our study 
washes goes through 
his lot. 

<<D Obryan lot STAY OFF.bmp>> 

-- 

A. D Obman lot STAY 0FF.bmu I3 
Name: D Obryan lot STAY 0FF.bmp 
Type: Bitrnap Image (imageibmp) 

Encoding: base64 





Jackrabbit Wash Watershed project -... ee parcel &Blue line is smaller.. 

Subject: Jackrabbit Wash Watershed project - refused entry for Joseph Lee parcel & Blue line is 
smaller... 

Date: Mon, 5 Feb 2001 10:00:35 -0700 
From: "Michael Duncan - FCDX" ~mwd@mail.maricopa.gov~ 

To: "'brian@jehller.com"' <brian@jehller.com> 

I received a letter from Joseph Lee, refusing entry. But he also states: 
Your request is too vague and indefinite. With proper 

identification of the specific property and the work to be performed, I 
believe, I will be able to grant the required permission. 

His phone number is 1-623-388-2949, and his parcel is in Section 10 of 5N 5W 
and is shown in attached bitmap image. 

This image also shows a blue-line-wash in the west portion of the section. 
which is smaller than other washes around it. 

<<Joseph Lee parcel.bmp>> 
And here is an image of Section 15, which is immediately to the south of 
Section 10, that shows another part of the same blue line. It looks like 
flow paths have altered since the USGB blue lines were established. 

<<Secl5 5n5w blue line in smaller wash.bmp>> 

D ~ e c l 5  5n5w blue line in smaller wash.bmo 
Name: Secl5 5n5w blue line in smaller wash.bmp 
Type: Bitmap Image (imagehmp) 

Encoding: base64 
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TOTAL P.82 



FCD OF MRRlCOPA COUNTY 

FAX SHEET 

TO: tax 480-839-21 93 FROM: Mike Duncan , phone 602-5054732 
Brian lserman Floodplain Delineatton Branch FAX 602-506-7346 
JE Fuller Hydrology and Geomwphology 

--------***------I--------------------- 

] Rood Control District of Mailcopa C0UntY I 
] 2801 West Durango Street f 
] Phoenix, Anzona 85009 [ 

------w-l------------------I----------- 

2 sheets Including wver 

Date: 2-15-01 

Project: Jackrabbi Wash Watershed Project 

Just for your info. 
Here is a letter that I received today by certified mail from John Mares. I emailed you a 
diagram of his parcel on 1-29-01. It is on the north side of Peakview Road between 
299th and 307th Ave. 

He states that anybody who comes on his property will be a trespasser. 



Watershed "00". Property Owna Request for Informahon, Ada Schler 

Subject: Watershed "OO", Property Owner Request for Information, Ada Schler 
Date: Tue, 19 Jun 2001 16:59:34 -0700 

From: Brian Iserman <brian@jefuller.com> 
To: Michael Duncan - FCDX ~mwd@mail.maricopa.gov~ 

Mike: 

I overlayed the 7 5-acre parcels owned by Ada Schler onto the workmap 
base for this study. I have reported the following general information 
to Ms. Schler for each parcel per her request: 

503 90 775 
This parcel is near Daggs Wash and currently not part of this study. 
However, this was could be re-studied at a later date to account for new 

hydrology. 

503 92 190 
This parcel is not on a main study reach, but may be impacted by 
overflows from a nearby study reach. 

503 92 395 
This parcel is on a study reach (TS-RS-S25-B). The discharge is 500 
cfs. The wash may impact a large portion of the parcel. 

503 93 025 and 026 
These two parcels are Impacted by a breakout from a study reach 
(T4-R5-S3) and by overbank flooding. The wash may impact a large 
portion of the parcel. 

503 93 449 
This parcel is not on a study reach. It is located in an uplan area 
with minor incised washes bisecting it. 

503 94 499 
This parcel is not on a study reach. However, it is bisected by a 
well-defined wash. 

Brian Iserman 
JE Fuller/Hydrology & Geomorphology, Inc. 
480-752'2124 xll 



Jackrabbit Wash watershed floodplrun project -- Work map scale 

Subject: Jackrabbit Wash watershed floodplain project - Work map scale 
Date: Thu, 26 Ju12001 12:46:53 -0700 

From: "Michael Duncan - FCDX ~mwd@rnail.rnaricopa.gov~ 
To: "'brian@jefuller.corn"' Brian@jefuller.corn> 

I have declded t o  go wlth the 1" = 400  f t  scale fo r  the work maps. 
I f  there are some mountainous areas, where 500, 800 ,  or 1000 f t  rnlght work, 
we can dlscuss l a t e r  and agree on the scale t o  use i n  those areas. 



Subject. Re: Jackrabbzt Wash Approximate Zone Floodplain DellneahonSmdy 
Date. Thu, 26 Jul2001 09:13:26 -0700 
From: Bnan Iserman <bnan@jefdler.com> 
To: Pemille Buch-Pedersen CPBUCH-PEDERSEN@mbakercorp.com> 

References: 

Pemille: 

Thank you for the reply to both my e-mail questions. In response to your question regarding scale: We 
havn't 
commited to scale yet, but we were just thinking that 400 scale seemed a little more standard (from 
FCDMC 
perspective) than 500. I will forward your comments on to Joe Tram and Mike Duncan at the Flood 
Control District. 
In the end, we may just decide on 500 scale just to be consistent with the map accuracy standard. 

Pernille Buch-Pedersen wrote: 

>Brian: 
> I don't think there would be a problem showing the information at lW=400' as long as the informahon is 
correct 
> 
> Just out of curiosity, what is the reason behind changing the scale? 
> 
> Pemille 
> 
>>>>Brian Iserman <brian@jefuller.com> 07/19/01 12:21PM >>> 
> Pemille: 
> 
> I have another quick question regarding another mapping project we are 
> working o n  The project is an approximate Zone A delineation study in 
> Maricopa County using 10' CI topographic mapping. The Mapping was flown 
>for a horizontal scale of 1"=500'. Would there be any problem 
>presenting the work maps at 1 "=400' scale? 
> 
>Your thoughts would be appreciated. 
> 
>Thank You, 
> 
> Brian Iserman 
> JE Fuller/Hydrology & Geomorphology, Inc. 
> Tempe, Arizona 
> 480-752-2124 x l l  
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CONTRACT FCD 2000C019 

JACKRABBIT WASH WATERSHED ZONE A 
FLOODPLAIN DELINEATION STUDY 



CONTRACT FCD 2000C019 
JACKRABBIT WASH WATERSHED ZONE A FLOODPLAIN DELINEATION STUDY 

Pursuant to the prov~sions of the Anzona Rebrsed Statutes 5 48-3603. the Board of Directors of the Flood 
Control Dlstrict of Maricopa County has the author~ty to enter into contracts 

The Flood Control District of Mariropa County. Arizona, hkreinafter called "District", is desirous of 
having certain professional services performed in connection with Contract FCD 2000C019, Jackrabbit 
Wash Watershed Zone A Floodplain Delineation Studies. (also referred to as Watershed OO), 
hereinafter called the "Project" and as more fully described in Exhibit A, Scope of Work, and in 
accordance with Exhibit B, Fee Proposal attached; and JE FullerMydrology & Geomorphology, Inc. 
hereinafter called "Consultant", with its principal offices located at 5235 S. Kyrene Road, Suite 205, 
Tempe Arizona, 85283, is desirous of performing said services: 

THEREFORE, the parties hereto mutually agree as follows: 

SECTION I-SERVICES O F  THE CONSULTANT 

The Consultant, under the general supervision of the Distnct Engineering Division Manager, shall prepare 
studies, reports, surveys, plans, drawings, specifications, and cost estimates as are necessary for the 
Project according to the directions and designated standards of the Dismct, and in accordance with 
Exhibit A, Scope of Work. It is understood and agreed that the District's authorized representatlve shall 
be the Engineering Division Manager or his duly authorized representative, heretnafter called the 
"Agent". For purposes of this contract, the Agent's duly authorized representatlve shall be the Project 
Manager and helshe shall be the sole contact for administering thls contract. 

The Consultant shall meet periodically with the Agent so as to keep the District informed of the progress 
of the work in accordance with the schedule defined in Exhiblt A, Scope of Work 

The Consultant shall promptly advise the Agent of any factors which may develop dunng the Project that 
would likely result in construction or design costs in excess of budgetary constraints 

SECTION 11-PERIOD O F  SERVICE 

The Consultant shall complete all work per the schedule provided in Exhibit A, Scope of Work within 
570 calendar days, which includes a d a y s  for District reviews and m d a y s  for FEMA reviews, after 
receipt of the Notice to Proceed. Should extension of this contract period be necessary. and any such 
extension(s) continue the date of contract performance for a time period of more than one ( I )  year from 
the original date of contract expiration, adjustment(s) of the Consultant's fee(s) may, upon agreement by 
both the District and the Consultant, be made in accordance with the Consumer Prlce Index for Urban 
Consumers, Western Division, published by the U.S. Department of Labor, Bureau of Labor Statistics, 
using the published edition coinciding with the initial contract expiration date. Any such fee adjustment 
shall only apply to the extended contract time period. 
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SECTION 111-PAI3IENTS T O  THE CONSULTANT 

The Consultant shall be paid for work under this contract a lump sum fee of six hundred thirty-nine 
thousand five hundred sixty doUars and fifty-seven cents ($639,560.57) plus a fee not-to-exceed one 
hundred fifty-eight thousand five hundred sixteen doUars and fifty-six cents ($158.516.56) for 
optional tasks as identified below and in accordance with the Scope of Work. A written aurhoriration 
from the Agent is required prior to initiating any optional task. ' 

Task 4.3 Survey 30 additional cross sections S 10.674.94 
Task 6.5 Piedmont floodway corridor 14.186.63 
Task 6.6 Approximate Method Floodway 59.800.74 
Task 6.1 J 'Additional 35 miles of Zone A 62.049.37 
Task 6.15 GIs-based floodplain approximation 11.804.88 

Total 5 158.5 16.56 

The total contract amount is not to exceed seten hundred ninety-eight thousand seventy-seven dollars 
and thirteen cents ($798,077.13) plus any adjustments that have been approved in writ~ng in accordance 
with the Mancopa County Procurement Code 

The District shall pay the Consultant upon completion of the work as accepted by the District. except chat 
progress payments may be made as billed by the Consultant based on approved monthly progress repOKs 
subject ro the limitations set fonh in Exhibit A, Scope of Work. Ten percent (10%) of all contract 
payments made on an interim basis shall be retained by the District as insurance of proper performance of 
the contract or. at the option of the Consultant, a substitute security may be provided by the Consultant in 
an authorized form pursuant to procedures established by the District. The Consultant is entitled to all 
interest from any such substitute security. 

When the contract IS fifty percent (50%) complete, retention shall be reduced to five percent (5%) of the 
amount of any subsequent progress payments, and one-half (112) of the amount retamed will be pa~d to 
the Consultant provided the Consultant IS making satisfactory progress and there is no specific cause or 
claim requlnng a greater amount to be retained. If at any time the Dlstrict detemunes sat~sfactory 
progress 1s not belng made, ten percent (10%) retention shall be reinstated for all progress payments made 
under the contract subsequent to the determination. 

If the Consultant desires a partial payment tn accordance with the provisions above, and a 
MinoritylWomen-Owned Business Enterprises (MIWBE) goal has been established thls contract, the 
Consultant will complete and forward the enclosed M/WBE Participation Repon (Attachment 1) 
indicating payment distribution to MlWBE f m  with each request for payment. A MIWBE partictpat~on 
goal of five percent (5%) has been established for this contract. 

Following approval and acceptance by the District of all work described in Exhibit A, Scope of Work, but 
prior to submttal by the District to FEMA, the Consultant shall submit a final invoice and a "Certificate 
of Substantial Performance" form (Attachment 2). This final invoice will be for payment of all monies 
due under this contract except for five percent (5%) retention unless a substitute secunty was provided by 
the Consultant in the authorized f o m  pursuant to procedures established by the District. 

Any retained monies shall be paid or substitute security released to the Consultant upon the following: 

A. FEMA acceptancdapproval of the project and completion of all final work required by the District to 
receive FEUA acceptance, 
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B. recelpt of a completed "Certificate of Performance" form (Attachment 3). 

C. the District's receipt of a Final M/WBE Participation Repon for the assignment, stating the total 
payments received by the prime. as \\.ell as total payments the prime has made to MIWBE 
subconsultants. vendors. and suppliers. and if applicable, 

D. an invoice for the release of the five percent (5%) retention.' 

SECTION IV-THE DISTRICT'S RESPONSIBILITIES 

The District shall furnish the Consultant, at no cost to the Consultant, the following information or 
services for this Project: 

A One copy of on-hand maps, records. survey ties, benchmarks, or other data pertinent to the Project 
This does not. however, relieve the Consultant of the responsibility of searching records for addiuonal 
information, for requesting specific information, or for verification of that information provided. The 
District does not warrant the accuracy or comprehensiveness of any such information. 

B All available information and data relatlve to policies, standards, criteria, and studies, etc. Impacting 
the Project as Identified by the Consultant 

C. Availability of staff for consultation with the Consultant during the performance of studies and plan 
development in order to identify the problems, needs, and other functional aspects of the Project. 

D Prompt examination of documents submitted by the Consultant and rendering of decisions pertaining 
thereto in order to avoid unreasonable delay in the progress Of the work by the Consultant. The 
District will keep the Consultant advised concemlng the progress of the District's review of work 

SECTION V-AMENDMENTS 

Any alteration in the Scope of Work that will result in a substantial change in the nature of the Project so 
as to materially increase or decrease the contract fee will requtre negotiation of an amendment to the 
contract to be executed by the District and the Consultant. No work shall commence on the change until 
the contract amendment has been approved by the District and the Agent has notified the Consultant to 
proceed. It is distinctly understood and agreed that no claim for extra work performed or materials 
fumished by the Consultant will be allowed by the District except as provided herein, nor shall the 
Consultant do any work or furnish any materials not covered by this agreement unless such work is first 
authorized in writing by the District in accordance with the Maricopa County Procurement Code. Any 
such work or materials fumished by the Consultant without such written authorization first being given 
shall be at Consultant's own risk, cost, and expense. The Consultant hereby agrees to make no claim for 
such work or materials furnished without such written authonzation. 

SECTION VI-RECORDS 

Records of the Consultant's payroll expense pertaining to this contract and records of accounts between 
the District and the Consultant shall be kept on a generally recognized accounting basis and shall be 
available upon request to the District or its authorized representative for audit during normal business 
hours. 
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All Consultant and District procurement records shall be retained for a period of one ( 1 )  year and 
disposed of in accordance with the records retention guidelines and schedules approved by the Slate of 
Arizona Department of Library. Archives. and Public Records unless applicable Federal regulations 
require a longer period of retention. 

If. dunng the course of this contract. sltuat~ons ar~se  whlch prevent complet~on within the allotted tlme. 
the Agent may grant an extension 

SECTION VIII-TERMINATION 

The Distnct may termmate this contract at any tlme upon reimbursement to the Consultant of expenses 
that include reasonable charges for t~me and material for the percentage of work satisfactorily completed 
and prov~ded to the D ~ s t r ~ c t  

The District reserves the nght to postpone, terrmnate. or abandon this contract for the Consultant's fa~lure 
to complete the Project on time or failure to comply with the provisions of the contract. The Distrlct also 
reserves the right to terminate any or all pans of t h ~ s  contract for its own convenience as the Distrlct may 
determine at it's sole discretion. 

The District hereby gives notice that pursuant to A.R.S. 5 38-51 1 "A" this contract may be canceled 
without penalty or further obligation within three (3) years after execution if any person significantly 
involved in initiating, negotiating, securing, drafting, or creating a contract on behalf of the District is, at 
any time while the contract or any extension of the contract is in effect. an employee or agent of any other 
party to the contract in any capacity or a consultant to any other party of the contract with respect to the 
subject matter of the contract. Cancellation under this section shall be effective when written notice from 
the District Chief Engineer and General Manager is received by all of the parties to the contract. In 
addition, the District may recoup any fee or commission paid or due to any person significantly involved 
in initiating, negotiating, securing, drafting, or creating the contract on behalf of the District from any 
other pany to the contract arising as a result of the contract. 

The Consultant may terminate this contract in the event of nonpayment of fees as specified in SECTION 
111, PAYMENTS TO THE CONSULTANT. 

SECTION IX--OWNERSHIP OF DOCUMENTS 

All original documents including, but not limited to studies, reports, tracings, drawings, physical and 
computer models, estimates, field notes, investigations, design analysis, calculations, computer software, 
and specifications, prepared in the performance of this contract are to be and remain the property of the 
Distr~ct and we to be delivered to the Agent before findl payment is made to the Consultant. The Distnct 
will not reuse, alter, or modify these documents without noting such modifications, alterations, or intent 
of their reuse, and will hold the Consultant harmless from any claims arising from such reuse, 
modifications, or alterations of the documents. The Consultant may retain reproducible copies of all such 
documents delivered to the District. The District reserves the right to reuse the documents as the District 
sees fit. 
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SECTION X-COMPLIANCE WITH LAWS 

The Consultant is required to comply with all Federal. State. and local laws, local ordinances and 
regulations. The Consultant's signature on this contracr certifies compliance with the provisions of the I- 
9 requirements of the immigration Reform and Control Act of 1986 for all personnel that the Consultant 
and any subconsultants en~ploy to complete the Project. It is understood that the District shall conduct 
itself in accordance with the provisions of the Maricopa County 'procurement Code. 

SECTION XI-GENERAL CONSIDERATlONS 

A. The Consultant shall furnish to the District for approval, the names of its key employees, and of its 
subconsultants and their key employees. to be used on this Project prior to beginning the work under 
this contract. Any subsequent changes are subject to the written approval of the District. 

The Consultant in replac~ng a MfWBE subcontractor shall attempt to contract with another MIWBE 
subcontractor 

B. The failure of either party to enforce any of the provisions of this contract or to require performance 
of the other party of any of the provisions hereof shall not be construed to be a waiver of such 
provisions, nor shall i t  affect the validity of this contract or any pan thereof, or the right of either 
party to thereafter enforce each and every provision. 

C. The Consultant shall be responsible for the cost of any addrtional design, fieid layout, testing. 
construction, and supervision necessary to correct those errors or om~ssions attributable to the 
Consultant and for any damage incurred by the District as a result of additional construction costs 
caused by such Consultant errors or omlsslons 

D. The fact that the District has accepted or approved the Consultant's work shall in no way relieve the 
Consultant's responsibility. 

E. It is mutually understood and agreed that this contract shall be governed by the laws of the State of 
Arizona, both as to interpretation and performance. Any action at law, suit in equity, or judicial 
proceeding for the enforcement of this contract, or any provision thereof, shall be instituted only in 
the courts of the State of Arizona. 

F. The Consultant agrees during the execution of this contract that no clients other than the District, or 
the Federal Emergency Management Agency, will be retained within the study area without 
expressed written authority from the Chief Engineer and General Manger of the District. 

SECTION XIISUCCESSORS AND ASSIGNS 

This contract shall not be assigned by either party without plior written approval of the other except that 
the Consultant may use in the performance of this contract without prior approval of the District, 
personnel or services of its related entities and affiliated companies as if they were an integral part of the 
Consultant; and it shall extend to and be binding upon the heirs, executors, administrators, successors and 
assigns of the parties hereto. 
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SECTION XIII-NO KICK-BACK CERTIFICATION 

The Consultant warranrs that no person has been employed or retained to solicit or secure this contracl 
upon any agreement or understand~ng for a commiss~on. percentage. brokerage. or contingent fee. and 
that no member of the Board of Directors or any employee of the Dlstrict has any interest. financlall) or 
otherwise. ~n the Consultant's firm. 

For breach or violation of this warranty, the District shall have the right to annul this contract without 
liability, or at its discretion. to deduct from the contract price or consideration. the full amount of such 
commission, percentage, brokerage, or contingent fee. 

SECTION XIV-ANTI-DISCRIMINATION PROVISION 

The District will endeavor to ensure in every way possible that minority and women-owned business 
enterprises shall have every opportunity to participate in providing professional services, purchdsed 
goods, and contractual services to the District without being discriminated against on the grounds of race. 
religion. sex, age, or national origin. 

The Consultant agrees not to discriminate aga~nst any employee or applicant for employment because of 
race, religion, color, sex. national origin. age, or d~sability and further agrees not to engage in any 
unlawful employment practices. The Consultant funher agrees to insert the foregoing provis~ons in all 
subcontracts hereunder 

SECTION XV-INDEMNIFICATION 

Indemnification for Professional Liabilitc 
To the fullest extent permitted by law, the Consultant shall indemnify and hold harmless the District and 
Maricopa County, their agents, representatives, officers, directors, officials, and employees from and 
agalnst all claims, damages, losses and expenses, including but not lim~ted to attorney fees, court costs, 
expert witness fees, and the cost of appellate proceed~ngs, relating to, ansing out of, or alleged to have 
resulted from the Consultant's negligent acts, errors, omissions or mistakes relating to professional 
services in the performance of this contract. Consultant's duty to indemnify and hold harmless the 
Dzstrict and Mancopa County, their agents, representatives, officers, directors. officials, and employees 
shall arise in connection with any claim, damage, loss or expense that IS attributable to bodily injury, 
sickness, disease, death. or injury to, impairment, or destruction of property, including loss of use 
resulting therefrom, caused by any negligent acts, errors, omiss~ons or mistakes, related to professional 
services in the performance of this contract including any person for whose negligent acts, errors. 
omissions or mistakes, the Consultant may be legally liable. 

The amount and type of insurance coverage requirements set forth herein will in no way be construed as 
limiting the scope of the indemnity in this paragraph. 

. - 
For all other hazards, liabilities, and exoosures: 

L To the fullest extent permitted by law, the Consultant shall defend, indemnify and hold harmless the 
District, Maricopa County, their agents, representatives, officers, directors, officials, and employees from 

C - and against all claims, damages, losses and expenses (including but not limited to attorney fees, court 
costs, expert witness fees, and the cost of appellate proceedings), relating to, arising out of or resulting . 

from the Consultant's work or services. Consultant's duty to defend, indemnify and hold harmless the 
District and Maricopa County, their agents, representatives, officers, directors, officials, and employees 

. . 
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shall arise in connection with any claim. damage, loss or expense that is attributable to bodily injury. 
sickness. disease. death, injury to. impairment or destruction of property including loss of use resulting 
therefrom. caused in whole or in part by any act or omission of the Consultant. anyone Consultant directly 
or indirectly employs or anyone for whose acts Consultant my be liable. 

The amount and type of lnsurance coverage requirements set forth herein will in no way be construed as 
limiting the scope of the lndernnlty in this paragraph. 

Ahroeation of Arizona Revised Statutes B 34-226: 
In the event that A.R.S. 9 34-226 shall be repealed or held unconstitutional or otherwise invalid by a court 
of competent jurisdiction. then this duty of indemnification shall extend to all claims. damages. losses and 
expenses, including but not limited to attorney fees, court costs, expert witness fees. and the cost of 
appellate proceedings, relating to, arising out of, or alleged to have resulted therefrom. caused in whole or 
in part by any negligent acts. errors. or omissions relating to professional work or services in the 
performance of this contract by the Consultant, or anyone directly employed by the Consultant or anyone 
for whose acts Consultant may be liable regardless of whether it is caused by any party indemnified 
hereunder, including the District and Maricopa County. 

The amount and type of Insurance coverage requirements set forth herein will in no way be construed as 
limlting the scope of the indemnity in this paragraph. 

The scope of this indernnlfication does not extend to the sole negligence of the District. 

SECTION XVI-INSURANCE REOUIREMENTS 

Consultant, at Consultant's own expense, shall purchase and maintain the hereln stipulated rmntmum 
lnsurance with companies duly licensed, possessing a current A.M. Best Company, Inc. Rating of at least 
B++ or a Financial Performance Rating (FPR) of at least 6, or approved unlicensed companres in the State 
of Arlzona with policies and forms satisfactory to the D~strlct 

All insurance required herein shall be maintained in full force and effect until all work or service required 
to be performed under the terms of the contract is satisfactorily completed and formally accepted. Failure 
to do so may, at the sole dlscretlon of the District, constitute a material breach of this contract. 

The Consultant's insurance shall be primary insurance as respects the District and any insurance or self- 
insurance maintained by the District shall not contribute to it. 

The policies required hereunder, except Workers' Compensation and Professional Liability, shall contain 
a waiver of transfer of rights of recovery (subrogation) against the District, its agents, representatives, 
officers, directors, officials, and employees for any claims arising out of the Consultant's work or service. 

Any failure to comply with the claim reporting provisions of the insurance policies or any breach of an 
insurance policy warranty shall not affect coverage afforded under the insurance policies to protect the 
District. 

The insurance policies may provide coverage which contains deductibles or self-insured retentions. Such 
deductible and/or self-insured retentions shall not be applicable with respect to the coverage provided to 
the District under such policies. The Consultant shall be solely responsible for the deductible andlor self- 
Insured retention and the District, at its option, may requlre the Consultant to secure payment of such 
deductibles or self-insured retentions by a surety bond or an irrevocable and unconditional letter of credit. 
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The District reserves the right to request and to receive. within ten (10) working days. certified copies of 
any or all of the herein required insurance policies and/or endorsements. The District shall not be 
obligated. however. to review such policies and/or endorsements or to advise Consultant of any 
deficiencies in such policies and endorsements, and such receipt shall not relieye Consultant from, or be 
deemed a waiver of. the District's right to insist on strict fulfillqent of Consultant's obligations under this 
contract. 

The insurance policies required by this contract, except Workers' Compensation and Professional 
Liability, shall name the District. its agents, representatives, officers, directors, officials. and employees 
as Additional Insureds. 

Commercial General Liabilitv: 
Consultant shall maintaln Co~nmzrcial General Liab~litv insurance with a llrn~t of not less than 
$1.000.000 for each occurrence with a $2,000,000 hodkcts /~om~leted Operations Aggregate and a 
$2,000,000 General Aggregate Limit. The policy shall include coverage for bodily injury. broad form 
property damage, personal injury, products and completed operations and blanket contractual coverage 
including, but not limited to. the liability assumed under the indemnification provisions of this contract 
which coverage will be at least as broad as Insurance Service Office, Inc. Policy Form CG 00 01 10 93 or 
any replacements thereof. 

The policy shall contain a severability of interest provision, and shall not contain a sunset provision or 
commutation clause, or any provision which would serve to limit third party action over claims. 

The Commercial General Liabll~ty addittonal insured endorsement shall be at least as broad as the 
Insurance Service Office, Inc 's Additional Insured, CG 20 10 11 85, and shall include coverage for 
Consultant's operations and products and completed operations. 

Automobile Liabilitv: 
Consultant shall maintam Automobile Liabil~ty Insurance with an individual slngle llmlt for bodily Injury 
and property damage of no less than $1,000,000, each occurrence, wlth respect to Consultant's vehicles 
(whether owned, hired, non-owned), assigned to or used in the performance of t h ~ s  contract. Coverage 
will be at least as broad as coverage code 1, "any auto" (Insurance Services Office, Inc. Policy Form CA 
00 01 12 93, or any replacements thereof). Such insurance shall include coverage for loading and off- 
loading and off-loading hazards. If hazardous substances, materials, or wastes are to be transponed, MCS 
90 endorsement shall be included and $5,000,000 per accident limits for bodily injury and property 
damage shall apply. 

Workers' Comoensation: 
The Consultant shall carry Workers' Compensation insurance to cover obligations imposed by federal and 
state statutes having jurisdiction of Consultant's employees engaged in the performance of the work or 
services, as well as Employer's Liability insurance of not less than $1,000,000 for each accident, 
$1,000,000 disease for each employee, and $1,000,000 disease policy limit. 

In case any work is subcontracted, the Consultant will require the Subconsultant to provide Worker's 
Compensation and Employers' Liability insurance to at least the same extent as required of the 
Consultant. 

Professional Liabilitv: 
The Consultant retained by the District to provide the work or service required by this contract shall 
maintain Professional Liability insurance covering negligent acts, errors, or omissions arising out of the 
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work or services performed by the Consultant. or an) person employed by the Consultant. with a lim~t of 
101 less than $1,000.000 each cla~m. 

Certificates of Insurance: 
Prior to commencinr work or sewices under this contract. Consultant shall furnish the District with 
Certificates of Insurance (Attachment 4). or formal endorsements as required by the contract. issued by 
Consultant's insurer(s), as evidence that policies providing the required coverage's, conditions, and limits 
required by this contract are in full force and effect. Such cenificates shall identify this contract number 
and title. 

In the event any insurance policy(ies) required by this contract is(are) written on a "claims made" basis. 
coverage shall extend for two (2) years past completion and acceptance of the Consultant's work or 
ser~sices and as evidenced by annual Certificates of Insurance. 

If a pollcy does explre dur~ng the l~ fe  of the contract. d renewal certificate must be sent to the D~strlct 
fifteen (15) days prlor lo the explratlon date. 

Cancellation and Expiration Notice: 
Insurance required herein shall not expire, be cancelled. or materially changed without thirty (30) days 
prior written notice to the District. 

~~ . . . . . . . . ~ . . ~ ~ ~ ~ ~ ~ . ~  . . . . . . ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  . ~ . . . ~ . ~ ~ ~ ~ ~ ~ . , , , , , ,  
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IN WITMSS WHEREOF. the panles hereln have executed ttus contract 

Jmc4h&+. 
Prlnted Name 

C ~ I L  

t--\ L\ 
Title 

Date 

EL-01x5 3.5) 
Federal Tax Identification Number 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

RECOMMENDED BY: ACCEPTED AND APPROVED: 

7??/&/L! / 
Ll~chael S ~ l 1 e ~ o o d h . k  ~ d e  Chairman. Board of D~rectors Date 
Ch~ef Englneer and General Manager 

ATTEST: 

C /S/06/# 
Date 

LEGAL REVIEW 

Approved as to form and within the powers and 
authority granted under the laws of the State of 
Arizona to the Flood Control District of 
Maricopa County. 
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SCOPE OF WORK 
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EXHIBIT A 

SCOPE OF WORK 

CONTRACT FCD 2000C019 

Jackrabbit Wash Watershed Zone A Floodplain Delineation Study 

GENERAL 

The goal of this project is to delineate an estimated 374 miles of approximate Zone A 100-year floodplains 
in Watershed " 0 0  (a.k.a., Jackrabbit Wash Watershed). The llmits of Watershed "00 are shown on 
Exhibit A l  

In order to accomplish the study's goal, the CONSULTANT wlll have to 1) coordinate the study with the 
DISTRICT and others. 2)  collect and analyze existing data. 3) use existing USGS andlor other topographic 
mapplng. 4) perform field surveys as required. 5) develop the 100-year peak discharges, 6) delineate the 
Zone A floodplains and optionally delineate approximate method floodways and alluvial fan landforms, 7) 
prepare the study results in an electronic form (HIS data will be submitted with each appropriate task 
deliverable). and 8) deliver all of the study documentation in formats acceptable to the DISTRICT and 
Federal Emereency Management Agency (FEMA). 

The CONSULTANT must use sound engineering judgment in the development of the hydrologic data and 
hydraulic models. All work must meet Arizona Department of Water Resources (ADWR) and the Federal 
Emergency Management Agency (FEMA) requirements for Zone A floodplain delineation's. Prior to the 
finalization of this contract. FEMA and the DISTRICT must review and accept the results of this study, and 
a11 items called for in this Scope of Work must be delivered to the DISTRICT. All work completed under 
this scope of services is to conform with the District's Consultant Guidelines dated August 1.2000. 

The floodplain delineations will be phased according to the sub-watershed identification as identified in 
Exhibit 4 and i n  Table 1. below. 

The time frame for delineation of the Zone floodplains will be 300 days including 90 days for FCD 
review. Additional time, equal to 270 days will be allowed for FEMA review. All work must be 
completed including FEMA review within 570 days from the notice to proceed. If topographic 
mapping is provided by the DISTRICT the project schedule will be extended by the number  of days 
after notice to proceed the topographic mapping is provided to the consultant. The  schedule will be 
extended as indicated o n  the project schedule to be delivered under Task 1.1 if any of the optional 
tasks a r e  approved by the DISTRICT. 

Table 1: Sub-watershed Delineation Schedule 

TASK 1 - COORDINATION 

Sub-watershed 

'Co)otr Wash 
' D d g s  Wash & Hassayampa Tributaries 

Upper Jackrabb~t Wash 
Hassayampa Plaln/Powerllne P~edmont 

Total Area 

1.1 Within fourteen days of Notice to Proceed. the CONSULTANT will submit a project schedule to the 
District's Project Manager showing coordination meetings and completion dates for each task 
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Study Phase 
I 
1 
2 
2 

Dellneatlon Ml lea~e  

45 
72 
104 
153 
374 



identified in the scope of work The COIiSLJLTAhl ulll update t h ~ s  project schedule when 
appropnate 

.2 The CONSULTANT will participate in regular coordination meetings (at least every 4 weeks) with 
the District's Project Manager and in milestone coordination meetings in the development of fhe 
hydrologic and hydraulic analyses. The CONSULTANT is responsible for the minutes of any 
meetings. Whenever possible, coordination and milestone meetings will be combined. 

.3 The CONSULTANT will subm~t  an estimate of the monthly brlling within 14 days of Notice to 
Proceed Thereafter, this estimate will be updared and submitted to the DisuictS project manager at 
least 10 days before the end of each quarter 

4 The CONSULTANT will submit monthly progress repons at least 5 days before submittal of 
monthly involces The report shall be brief and should be no longer than two typed pages. At a 
mtnlmum, the monthly report shall contaln the following 

a A descr~ption of the work accomplished by task durlng the reporting month 

b Percent (70) completed for the month and percent (%) cumulative completed for each task 

c A br~ef descr~ption ot the work to be accomplrshed in the follou~ng month 

d A descr~pt~on of any problems encountered and a recommended solution 

.5 The CONSULTANT is responsible for placing the legal advertising at the beginning of the study. 
notifying the public of  the study. The ad will be run in a widely circulated local newspaper twice. 
with approximately one week between runs. The ad must also be run twice in a local newspaper that 
serves the area being studied. After the newspapers run the ad. the CONSULTANT will supply the 
DISTRICT with the original affidavit of publication from each newspaper for each day that the ad 
ran. 

1.6 The CONSULTANT will notify all property owners by reeulrtr mail and obtain any necessary Rights 
of Ena! for the study area, usins a list of property owners furnished by the DISTRICT. The 
CONSULTANT will furnish the DISTRICT with a sample of the Notification/ Right of Entry letter. 

7 The CONSULTANT will meet with offic~als from the DISTRICT and any incorporated 
communrtles affected. 

1 8 The DISTRICT will provide any public notlce beyond that described in Task 1 6 

.9 Consultant/District Performance Evaluations will be performed. An informal evaluation will be 
performed at the completion of the hydrologic analysis. A formal evaluation will be performed at 
the completion of the project upon receipt of all deliverables. 

TASK 2 -DATA COLLECTION 

2.1 The CONSULTANT will collect and review pertinent data from the DISTRICT and other outside 
sources. Data to be collected will include previous flood hazard reports and hydrology for the study 
area; existing readily available topographic mapping; proposed development plans. historical 
flooding information; as-built plans for existing structures; FEMA Flood Hazard Boundary Maps 
and any Letters of Map Amendment andlor Revisions, and other pertinent information. 

2.2 A written report summarizing the data collected will be included as a section in the Technical Data 
Notebook (TDN). A preliminary draft of this section is due within 90 days of Notice to Proceed. 
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TASK 3 - TOPOGRnPHlC MAPPING 

The CONSULTANT will use exlstlng USGS topopph lc  mapplng and/or other topograph~c mapplng 
provlded by the DISTRICT 

TASK 4 - FIELD SURVEY 

4.1 .Field measurements of bridges, culverts, and hydraubc structures are to be obtained by the 
CONSULTANT when as-built plans are not available, or when conditions have changed that impact 
the Zone delineation. This information should be reduced and compiled into an 1l"x 17" (maximum 
size) drawing for inclusion in the TDN. The information presented in the drawing should be in a 
ormat appropriate for use in future HEC-RAS models. 

4.2 Copies of the survey field books and office calculations must be included in the TDN. This 
information can be submitted separately if approval is obtained from the District's Project Manager. 

4 3  (OPTIONAL) The CONSULTANT shall prov~de field survey data for cross sectlons used for 
approx~mate floodplain dellneattons where USGS DEM data ate not adequate This task is not 
authorized with the NTP and may be authorized in writing by the DISTRICT. 

4.4 Digital data in either a CADD or GIS format will be prepared in conformance with the District's 
Hydrologic Information System Data Delivery Specifications, Revision 3.1 (or CADD Data 
Delivery Specifications Rev. 1.0. January 2000). The following themes are the ones generally used 
for the data developed for Field Survey. Ho\r.ever, for this study there may not be data for every 
theme identified here, or the CONSULTANT might develop data for themes not listed here. 
Therefore. only those themes for which there are data need to be completed. If the CONSULTANT 
has data that don't fit one of the themes listed here. the District's Project Manager shall be contacted 
to determine the appropriate theme for that data. 

a. CORNERS (if any) 

c. FPCTLFCD (ERMs)) 

b. CTRL (Misc.Control Survey PIS.) 

I. STRCT (Structure) 

e. PRJ (Project Boundary) 

TASK 5 - HYDROLOGY 
6 

5.1 The CONSULTANT will use the hydrology results from the existing Jackrabbit Wash Flood 
Insurance Study. The peak discharges for sub-watersheds will be developed using discharge- 
drainage area relationships and/or regressions equations. Development of new hydrology (such as 
applying areddischarge relationships and/or HEC-I) will be required for the northeast portion of the 
watershed (located east of 307" Avenue and draining directly to the Hassayampa River). The 
CONSULTANT must analyze the data carefully and in some instances correlate data against other 
hydrologic data such as regression equations in order to obtain the most realistic results. 

5.2 Meetlngs shall be held with DISTRICT staff at the following milestones: 

a Meeting number 1: field trlp at the start of the project to scope out the cr~tical points of the 
. watershed and problem areas. 

b. Meeting number 2: as soon as basic data are gathered and the sub-basins have been 
delineated. A copy of the draft maps of the sub-basins must be delivered to the District at 
this meet~ng The method for generating the peak d~scharges will be agreed upon at this 
meeting. 

c. Meeting number 3: to review of final document and comments by the DISTRICT. 
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3 The Hydrolog~c Report 

The findings of the hydrologic study will be presented in Section 4 of the Technical Data Notebook 
and will be prepared in accordance with ADIVR State Standards Attachment 1-97 (SSA 1-97). The 
report will be organized as specifled by the DISTRICT, following SSA 1-97 format. Specific 
deviations from this hydrologic scope shall not be undenaken without the specific writien 
authorization from the District's Project Manager. 

3.4 Digital data in either a CADD or GIs format will be prepared in conformance with the District's 
Hydrologic Information System Data Delivery Specifications, Revision 3.1 (or CADD Data 
Delivery Specification. Rev. 1.0, January 2000). The following themes are the ones generally used 
for the data developed for hydrology. However, for this study there may not be data for every theme 
identified here, or the CONSULTAVT might develop data for themes not listed here. Therefore. 
only those themes for which there are data need to be completed. If the CONSULTANT has dam 
that don't f i t  one of the themes listed here, the District's Project Manager shall be contacted to 
determine the appropriate theme for that data. 

I. DRNBSN (Dramage Basins) b. PRJDAT (Project Identificat~on) 

c. DRNPTH (Drainage Flow Paths) 

TASK 6 - FLOODPLAIN DELINEATION 

6.1 Floodplain delineations will be conducted using methodology as outlined by FEMA. The 
CONSULTANT will prepare the study using the guidelines established in FEMA 37. Flood 
Insurance Srudy Guideli~~es and Specificorionfor Srudy Conrrncrors, January 1995, FIA 12. Appeals. 
Revisions, and Amendn~enrs ro Flood Insurance Maps, December 1993. and FEMA 265. Maringing 
Floodplain Developrnenr in Approxirrmre Zone A Areas. April 1995. 

6 2 The del~neat~on uork shall meet requirements for floodplain dellneat~ons as prescr~bed by FEMA 
and the Arlzona Department of Water Resources 

3 The del~neat~on of 322 mlles of the study (outslde of the p~edmont areas shown in Exhtb~t A) shall 
be based on the final results of the hydrologic study as d~rected by the D ~ s t r ~ c t  

The CONSULTANT must obta~n DISTRICT approval at each of the follow~ng steps. 

a Draft f~eld reconnarssance sectlon of the TDN and es t~mat~on of Mann~ng's "n" values 

5 .  Proposed location and alignment of the cross sections. 

Methodology used for both the f lwdp la~n  and opt~onal floodway del~neat~ons. 

. Approximate floodway dellneations 

f. Final hydraulics section of the TDN. 

6.4 The delineation of 52 miles of the study (inside the piedmont areas shown in Exhibit A) shall be 
based on the final results of the hydrologic study as directed by the DISTRICT and geomorphic 
analyses of the piedmont surface. The purpose of this delineation will be to identify the overall 
boundary of the piedmont areas using low-level geomorphic approaches in order to provide a limit 
of the approximate Zone A delineations. This will include interpretation of aerial photographs, 
USGS topographic maps, stereo photos developed under the USGS Aerial Photography Program 
(NAPP, 1997). and observations in the field. 
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6.5 (OPTIONAL) Approximately 52 miles of piedmont floodway corridors will be delineated inside the 
piedmont areas shown on Exhibit A based on geomorphic principles. The piedmont floodway 
corridors will be defined using existing soils data, suficial geology and/or vegetation patterns 
observed in the field and from recent aerial photography. This task is not authorized with the 
NTP and may be  authorized in writing by the DISTRICT. 

6 6 (OPTIONAL) The CONSULTANT will provide approximate method floodways for the reaches 
located outs~de the pledmont area shown on Exhibit A The approx~mate method floodways w~l l  be 
defined uslng exlstlng solls data, surfic~al geology and/or vegetation patterns observed in the field 
and from recent aerial photography. This task is not authorized with the NTP and may be 
authorized in writing by the DISTRICT. 

6 7 Field Reconnaissance 

6.7.1 The CONSULTANT will conduct a field reconnaissance of the study area. This will include 
observation of channel and floodplain conditions for estimating hlanning's "n" values; 
photographic documentation of floodplain characteristics: determination of channel bank 
characteristics; observation of possible overflow areas; observation of levees or other flood 
control structures; and measurement of bridge dimensions. 

6.7.2 Manning's "n" values are to be determined using the methodology in the USGS report. 
Esrimared Manning> Roughness Coeficienrs for Srrearn Channels and Flood Plains in 
Maricopa Counrq.. Arizona. April 1991. Copies of the report are available through the 
District. Manning's Roughness Coefficients will be presented for typical reach types 
observed in the project area, rather than specific reaches of specific named washes. It is 
anticipated that between 5 and 10 typical reach types will be identified during the field 
reconnaissance. 

6.7.3 Representative "n" values for each typical reach type will be selected. The reconnaissance 
report will present the determination of channel and overbank "n" values using captioned 
color photographs or color photocopies for each identified reach type in the project area. 
The report will also discuss floodplain conditions affecting the delineation, describe 
structures and obstructions, and provide color photos or photocopies of major hydraulic 
structures. Photo locations, structures, and "n" values will be displayed on reduced scale 
mapping and included in the Final Report. The reconnaissance or n-value report will be 
included in all subsequent phased TDN submittals associated with this contract. 

6.8 Cross Sectrons 

6.8.1 The location and alignment of cross sections will be submitted for the Disvict's review and 
approval before developing the cross section data. The CONSULTANT must coordinate 
the methodology for generating the cross section geometric data. Acceptable methods 
might include collecting the data directly off paper copies of the USGS maps, use of a 
computer program to develop the data from digital information. or field surveys possibly 
using GPS. 

6.8.2 The cross section plots will at a mlnlmum show computed normal depth and "n" values. All 
plots are to be accompanied by a legend. These plots should be available at all revlews. 

6.9 The hydraul~cs of bridges and culverts should be incorporated into assessing the floodplain around 
such structures especially in areas where pondlng will occur. The Zone A, limits must be 
determined according to FEMA criter~a and clearly labeled on the final drawings. Conveyance 
through minor structures such as small culverts (i.e., less than 3 0  In diameter), or  structures which 
are llkely to become clogged during the 100-year peak discharge shall not be Included m the 
hydraulic analyses. 
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6.10 The findings of the floodplain delineation study will be presented in Section 4 of the Technical Data 
Notebook and will be prepared in accordance with ADWR State Standards Attachment 1-97 (SSA 1- 
97). The report will be organized as specified by the DISTRICT standards, following SSA 1-97 
format. 

6 11 The CONSULTANT shall fill out all the forms requtred by FEMA for the subm~ttal of a Floodplain 
Dellneatton Study 

6.12 The CONSULTANT will provide work maps on monochrome USGS digital raster graphic 
quadrangle USGS maps (used as base maps). The CONSULTANT will develop check plots and 
certify that they have been examined. and that the check plots faithfully represent the data and maps 
used in the report and lor work maps. The work map drawings will be 24" X 3 6  in size. The work 
map scale will be determined by the CONSULTANT, and will vary between 1"=400' and 1"=1000' 
scale. depending on the terrain and the floodplain widths. The District's Project Manager must 
approve the horizontal scale being used. 

A cover sheet will be part of the work study drawings and shall have on it the project title, source 
and date of topographic mapping, and a location map showing geographic range covered by each 
specific mapping sheet. Each drawing will include the floodplain, approximate method floodway (if 
developed), piedmont surface land forms (if developed), a north arrow, scale. section comers, 
current streets and highway names. State Plane Cwrdinate System, major drainage features. 
corporate boundaries, cross section lines, index map, the floodplain boundaries, peak discharges at 
concentration points, and Section, Township. Range for each wash delineated. 

6.13 Digital data in either a CADD or GIS format will be prepared in conformance with the District's 
Hydrologic Information System Data Delivery Specifications, Revision 3.1 (or CADD Data 
Delivery Specifications, Rev. 1.0. January 2000). The following themes are the ones generally used 
for the data developed for hydraulics. However, for this study there may not be data for every theme 
identified here, or the CONSULTANT might develop data for themes not listed here. Therefore. 
only those themes for which there are data need to be completed. If the CONSULTANT has data 
that don't fit one of the themes listed here, the District's Project Manager shall be contacted to 
determine the appropriate theme for that data. 

a. PRJ (Projecr Boundary)' 

c. DQ (Data Quality) 

e. FPZNFCD (Floodplatn Zones) 

g. PRJDAT (Project Identification) 

b. CARTO (Cartographic Features) 

d FPXFCD (Cross Sections) 

f. NDXPRJ (Map Sheet Index) 

h. Hydraulic Table '+ 
* Only deltvered if mapptng 1s not part of study 

** An addtttonal table of hydraulic results for each cross section hot-l~nked to the crosssections 
will also be provtded In ArcVtew format. 

6 14 (OPTIONAL) The CONSULTANT will prov~de an addltional35 miles of approximate method Zone 
A dellneatton at the same level of detail and effort as described under Task 6. This task is not 
authorized with the NTP and may be  authorized in writing by the DISTRICT. 

6.15 (OPTIONAL) The CONSULTANT will perform an analysis to compare a GIs-based floodplain 
approximation method to the results of this study in 3 selected test reaches. The approximation 
method will be developed by the CONSULTANT and will be in the form of a set of empirically 
derived regime relationships which relate discharge, floodplain top width, and channel slope for the 
100-year discharge. The deliverable for this task will be a technical memorandum describing 
assumptions, methcds and results. and a map showing the differences between the GIS delineation 
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method and the approxtmate dellneatton methodology used for the rest of the stud) area This task 
is not authorized with the NTP and may be authorized in writing by the DISTRICT. 

TASK 7 - DELIVERABLES 

7.1 Both paper and electronic deliverables will be made at the completion of each task. In addition, the 
CONSULTANT \wII deliver the following items to the. DISTRICT before delivering the FEMA 
submittal package: 

7.1.1 Ortglnal Affidavtts of Publtcatton of the legal advert~sements. Addltional copies are to be 
Included in the Techntcal Data Notebook 

7 1 2 Any related data for the Dlstrrct's Hydrologic Informatton System. 

7 1 3 If bound separately from the Technical Data Notebook, tuSo (2) coples of the field survey 
notes and office calculat~ons 

7.2 The CONSULTANT will submit the f6llowing items to the DISTRICT for review by FEMA and 
any other appropriate governmental agency. The CONSULTANT will submit four separate TDN's. 
one for each sub-watershed division established in Table 1 and shown in Exhibit A. All of the 
following products are considered deliverables for the FEMA submittal: 

7.2.1 Two (2)  complete sets of 24" X 3 6  blackline drawings with the topographic data and 
floodplain delineations shown. All drawings will be signed and sealed by persons of 
appropriate professional registration(s). Each registrant will provide a specific statement as 
to what service they performed. 

7.2.2 Two (2) complete copies of the Technical Data Notebook. The Technical Data Notebook 
will be prepared in accordance with ADWR State Standards Attachment 1-97 (SSA 1-97). 
The notebook will be organized as specified by the DISTRICT, following SSA 1-97 format. 
These copies will be updated if necessary based upon FEMA's review comments. 
Completed FEMA forms will be included in the Technical Data Notebook. 

'.3 Final Submittal: Unless dlrecred otherwise by the DISTRICT, all printed deltverable items shall be 
black and white for ease of reproduction. The CONSULTANT will submit four separate TDN's, one 
for each sub-watershed division established in Table I and shown in Exhibit A. The following 
products are considered deliverables for the final submittal to the DISTRICT after FEMA approval 
is issued: 

7.3.1 One ( I )  complete composite set of sealed non-erasable mylars with the topographic data and 
flwdplain delineations shown. Two (2) complete sets of  sealed blueline copies of the 
delineation exhibits. The sheets shall be 2 4  X 36" in size. and all drawings will be signed 
and sealed by persons of appropriate professional registration(s). Each registrant will 
provide a specific statement as to what service they performed. 

7.3.2 All remaining hydrologic and floodplain delineation data in conformance with the District's 
HIS Specifications. 

7.3.3 Two (2) complete copies of the Technical Data Notebooks. The Technical Data Notebook 
will be prepared in accordance with ADWR State Standards Attachment 1-97 (SSA 1-97). 
The notebook will be organized as specified by the DISTRICT, following SSA 1-97 format. 
This submittal of the Technical Data Notebook shall include any correspondence andlor 
meeting minutes with the reviewing agencies and shall reflect any revisions required by 
those reviewing agencies. 
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D.l Discharge-Drainage Area Regression Analyses Results 
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FIGURE 10-3 

IW-YEAR PEAK DISCHARGE BY LP3 ANALYSIS (LP3 QlW) AND 
MAXIMUM RECORDED DISCHARGE (Q, RECORD) vs. DRAINAGE AREA 

FOR 0.1 TO 20 SQUARE MILES 

Value fiom Burgess & Niple HEC-1 
o Value from Discharge-Drainage Area Curve - - 

I 

A LP3 

- - 175 % Tolerance Limits 

10 I 

Drainage Area (sq mi) 



FIGURE 10-4 

100-YEAR PEAK DISCHARGE BY LP3 ANALYSIS (LP3 QlW) AND 
MAXIMUM RECORDED DISCHARGE (Q, RECORD) vs. DRAINAGE AREA 

FOR 1 TO 20 SQUARE MILES 

Drainage Area (sq mi) 10 

MARCH 1893 108 



FIGURE 105 

100-YEAR PEAK DISCHARGE BY LP3 ANALYSIS (LP3 4100) AND 
MAXIMUM RECORDED DISCHARGE (0, RECORD) vs. DRAINAGE AREA 

FOR 10 TO 200 SQUARE MILES 

Drainage Area (sq mi) 100 

00,000 
Report 91 -4041 

10,000 

1,000 

MARCH 1893 10-9 
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D.2 HEC-RAS Split Flow Analyses Results 

Approx~mafa Zone A FDS of Wotenhed "00" 
Coyote Wbsh and Tnbulnrres. FCD 2M10C019 
Wad Pore1 & Assoctotes, Ine. 



Split Flow Calculation Sheet 
Split 1 Total Discharge at 86 = 2900 cfs 
INS - 1 
Instrument Height = 5.05 fl 

Height ( f t )  Height (R) . Normalized Distance ( f t )  Distance (ft) Lefl Split Right Split Point # Rod Meas- Actual- (value ' 100) -CAD Meas.- Cumulative Discharge Discharge 
1 2.2 2.85 102.85 0 0 59.73 15.76 
2 3.35 1.7 101.7 30.31 30 279.62 150.38 
3 3 2.05 102.05 58.4 69 290.78 232.06 
4 5.23 -0.18 99.82 8.27 97 202.83 8.96 
5 8.12 -3.07 96.93 10.3 107 176.24-4 
6 8.05 -3 97 31.19 138 126.91 14% 
7 6.95 -1.9 98.1 17.99 156 206.1 1 
8 7.33 -2.28 97.72 9.15 1 66 308.28 
9 6.51 -1.46 98.54 22.97 189 376.93 

10 8.24 -3.19 96.81 58.05 247 230.83 
11 7.81 -2.76 97.24 20.08 267 67.58 
12 6.3 -1.25 98.75 11.92 279 63.86 
13 6.23 -1.18 98.82 38.06 317 65.26 
14 6.275 -1 ,225 98.775 38.29 355 37.02 
15 lkx@&*, :, .... 2- ,.,,,,,." 5.43 -0.38 99.62 22.78 378 0.86 

P* 
s &.&$@$2afb;k& ..-. @?j@r?p@j:@ %A%L-~L.S.'. ~ i ~ i d ~  point 

17 4.93 0.12 100.12 11.19 4011-4 
18 5.98 -0.93 99.07 7.43 408 86% 
19 5.175 -0.125 99.875 15.72 424 
20 7.9 -2.85 97.15 22.83 447 
21 7.07 -2.02 97.98 18.25 465 
22 4.78 0.27 100.27 21.23 486 

INS - 2 
lshument Height = 4.75 ft 

1-1 2.49 2.26 102.26 
Slope - 27 2.42 2.33 102.33 
Slope - 28 10.45 -5.7 94.3 
Slope - 29 8.78 -4.03 95.97 
backcheck 3.8 0.95 100.95 

Dist. From 27 to 29 = 
Slope beween 27 and 29 = 

FCD 2000C019 
Suwev Calculations bv BRD JE FulierIHydrology Geomorphology. Inc 

Hvdraulic Calculat~ons and check by BRI 5/24/2001 





Split 1 Plan: Plan 02 
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Split Flow Calculation Sheet 
Split 2 Total Discharge at 88A = 3600 cfs 
INS - 3 
Instrument Height = 5.14ft 

Height (R) . Height (H) Normalized Normalized to Distance (H) Distance (ft) Len Split Right Split 
Rod Meas- -Actual- (value ' 100) Topo -CAD Meas.- Cumulative Discharge Discharge 

30 6.17 -1.03 98.97 2029 0 0 69.63 34.83 
31 8.37 -3.23 96.77 2027 47.73 48 260.05 8.94 
32 7.84 -2.7 97.3 2027 16.37 64 694.32 62.66 
33 9.34 4.2 95.8 2026 9.9 74 574.72 110.98 
34 9.48 4.34 95.66 2026 18.91 93 368.3 105.94 
35 9.23 4.09 95.91 2026 10.92 104 171.99 100.37 
36 7.76 -2.62 97.38 2027 8.09 112 145.77 94.92 
37 9.19 4.05 95.95 2026 10.39 122 7 76.68 
38 8.93 -3.79 96.21 2026 18.81 141 4.05 45.76 
39 6.51 -1.37 98.63 2029 22.45 164- 39.49 
40 7.9 -2.76 97.24 2027 26.18 190 64% 35.35 
41 8.32 -3.18 96.82 2027 17.33 207 33.33 
42 5.92 -0.78 99.22 2029 6.54 214 34.71 
43 5.81 -0.67 99.33 2029 24.31 238 25.51 
44 6.54 -1.4 98.6 2029 20.07 258 18.92 

43.91 
Divide Point 77.51 

57.92 
48 8.54 -3.4 96.6 2027 16.07 343 80.77 
49 8.22 -3.08 96.92 2027 30.93 374 140.75 
50 7.43 -2.29 97.71 2028 8.94 383 74.88 
51 7.2 -2.06 97.94 2028 20.23 403 1- 
52 7.47 -2.33 97.67 2028 8.52 412 36% 
53 6.84 -1.7 98.3 2028 23.26 435 
54 8.38 -3.24 96.76 2027 13.73 449 
55 7.65 -2.51 97.49 2028 13.73 463 
56 9.5 -4.36 95.64 2026 13.36 476 
57 7.8 -2.66 97.34 2027 12.75 489 

INS - 4 
Instrument Height = 5.16 ft 

Slope - 58 3.45 1.71 
Slope - 59 8.12 -2.96 
Slope - 60 9.53 -4.37 
Slope - 61 8.11 -2.95 
Slope - 62 8.38 -3.22 
S lo~e  - 63 11.46 -6.3 

Dist. From 58 to 60 = 
Slope between 58 and 60 = 

746 right side 
0.008 

Dist. From 58 to 63 = 
Slope between 58 and 63 = 

758 leR side 
0.011 

Use slope of 0.010 

FCD 2000C019 
Survev Calculations bv BRD JE FullerlHydrology Geomorphology. Inc. 

Hvdraullc Calculat~ons and Check bv BRI 7/24/2001 





split2 Plan: Plan 02 
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spld now Cakucuwwm sheet 
Spld 3 TOW Dscharga at 88A k l o w  lefl spin = 2300 dS 
INS - 5 

Height (R) Nmm!&ed Normahrad to Distancs (fl) Dblsnos (R) 
-A~~BI- (vah'100) Topo -CADMear.- CumuIal'F 

0.06 100.06 2x35 0 0 
-0.38 W.62 2005 13.18 13 
-2.29 97.71 2003 9.14 22 
.2.Z 97.78 2W3 24.44 47 

Slope - 76 10.39 -5.33 94.67 
SOW - 77 X.02 4.86 95.04 
Slope - 78 4.14 0.92 100.92 
Sbpe - 79 4.25 0.61 1W.81 

FCD 2WOCQ19 

105 22 
Det Fmm 78 to 76 = 453 dght slda 104 53 

Sbpe kavaen 78 and 76 = 0 014 103 84 
98 84 

DM Fmm78to77= 507 lell side 67 1 
slopebehween7eandn= o 012 36 67 

52 86 

Svwv CakulatDn bv BRQ 
~ W ~ U I E  CalCulatiow C M k  bv BRI 



Plan: Plan 01 Split 3 Reach 1 RS: 1 Profile: PF 1 



split3 Plan: Plan 02 
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Split Flaw Calculation Sheet 
Split 4 Total Discharge a1 87A = 8W d s  
INS - 6 
Instrument Height = 5.21 fl 

Poirn # Height (R) . Height (R) Normahied Normalized Distance (17) 
Rod Mear -Aclual- (value ' 1W) to Top0 -CAD Meas.- 

80 4.63 0.58 100.58 1885 0 
81 4.76 0.45 100.45 1885 12 
82 5.54 0.33 99.87 1884 21.63 
83 5.89 -0.88 99.32 1884 17.93 
84 7.08 -1.85 98.15 1883 6.7 
85 6.62 -1.41 98.59 1883 9.05 
86 5.48 0.27 99.73 1884 10.7 
87 5.86 0.65 99.35 23.68 

Len Split 
Discharge 

0 

FCD XKK)CO19 

Divide Point 

95.8 ast. Fmm 97 to 95 = 374 right side 
95.23 Slope behusen 97 and 95 = 0.013 

10071 

D1st.Fm97to96= 417 1efls!da 
Slope between 97 and S3= 0.013 

Use slop of 0.013 

&YW Ca culatrons Dv BRD 
Hwraullc Calulattons Checl DV BRI 





split 4 Plan: Plan 02 
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Split F i w  Cal~ulatian Sheet 
Split 5 Total Discharge at 78 = 3800 ck 
INS-7 
Instrument Hetght = 5.35 R 

Height (fl) - Height (ft) Nmmalized N m i i z e d  to Distance (fll Distance (Rl 
Rod Meas- Actual- (value ' 100) Topo CAD Meas.- Cumulative 

98 5.93 0.58 W42 1885 0 0 
99 8.18 -2.83 97.17 1963 21.88 22 

100 8.34 -2.99 97.01 1963 15.37 37 
101 6.3 4.85 99.05 1885 24.78 62 
102 5.78 4.43 88.57 1885 48.97 111 
103 6.1 4.75 99.25 1965 23.35 134 
104 7.42 -2.07 97.93 1- 7.28 142 
105 8.44 3.09 86.91 1962 49.13 191 

-1 51 98.49 1964 7.25 198 
,ws.m ,,,.,. ~..>. -,; .>>,$ ><&&## ' " l i g p > i ; g O m B $ v : * ~ " ~  ': , , -,..,,..,, 'Zp 

<:,gL;" .,-xa~,s +.,......-,. , ,u,.-q;:!.;j.&n ,*-.-- .. l.rp.4.. . . . 
4.65 99.35 1965 44.49 268 

S lop -  116 
slope- 117 
S lop -  118 

FCD 2WOM19 

Divide Point 

Dist. Fmm 11810 116 = 503 W side 
Slope betmurn 118 and 116 = 0013 

Use slope of 0.013 

Lefl Split Right Split 
Discharge Discharge 

111.85 42.28 
291.91 79.35 
331.31 262.88 
195.32 75.34 
88.45 158.58 
88.73 117.16 
54.29 76.84 
43.32 83.89 
49.38 88.38 
106.7) 983.71 

105.87 26% 
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Split Flow Calculation Sheet 
Split 6 Total Discharge at 75 = 4700 efs 
INS - 8 
Instrument Height = 5.47 f i  

Height (R) . Height (fl) Normalized Normalized to Point # Rod Meas- -Actual- (value ' 100) Topo 
119 ' 3.67 1.8 101.8 1995 
120 7 -1.53 98.47 1992 
121 3.54 1.93 101.93 1995 
121 4.66 0.81 100.81 lQe4 
123 7.67 -2.2 97.8 1991 
124 8.28 -2.81 97.19 1990 
125 5.97 0 .5  99.5 1993 
126 4.57 0.9 100.9 1994 
127 6.17 0.7 99.3 1993 
128 5.6 0.13 99.87 1993 
129 6.28 -0.81 99.1s 1992 

Distance (R) Distanut (R) 
-CAD Meas.- ' Cumulative 

0 0 
80.69 81 
54.77 135 
45.67 181 
44.02 225 
19.14 244 
15.34 260 
66.47 3 B  
19.44 346 
14.36 360 
16.32 376 

 en spilt Rlght Spl~t 
Cischarge Dmharge 

0 19 164 

~ - 

1994 16.79 393 122.85 
1994 :Divide Point 129.43 
1994 68.3 495 136.16 

Slope - 131 
Slope - 13: 
Slope - 14L 

9.12 -3.65 96 35 Dist. Fmm 135 to 138 = 
9 78 -4.31 95.69 Slope between 135 and 138 = 

10 74 -5.27 94.73 
Dist. Fmm 127 to 139 = 

Slope between 127 and 139 = 

107 rbht side . 
0.013 2.35 

250 middle chan 55% 
0.014 

Dlst. Fmm 123 to 140 = 
Slope between 123 and 140 = 

202 left side 
0.015 

Use slope of0.014 

FCD 2000C019 
-D 

Hvoraulfc Calculabons Check bv BRI 





split 6 Plan: Plan 02 
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Split Flow Calculation Sheet 
Split 7. Below 60C Total Discharge at WC = 2200 cfs 
INS - 9 
Instrument Height = 5.37 f l  

Height (fl) -Height (fl) Normalized 
Point# Rod Meas- Actual- (value' 100) 

141 5.65 -0.28 99.72 
142 5.76 -0.39 99.61 
143 5.68 -0.31 99.69 
144 5.28 0.09 100.09 
145 5.32 0.05 100.05 

Dk$tance (fl) Dlstance (R) Left Spllt Rlght Spllt 
-CAD ueas.- Cumulabve Dlschame Dlscharse 

155 7.23 -1.86 98.14 21.15 272 
156 5.35 0.02 100.02 6.77 278 

'.,S?* .**.-yf@&mg# 
b j ~ & &  n - a  ..ii. : Dlvide Point 

158 6.18 -0.81 99.19 67.02 371 
159 3.47 1.9 101.9 63.05 434 

INS - 10 
Inslrument Height = 5.30 fl 

Slope - 174 15.25 
Slope - 175 8.9 
Slope - 176 1 
Slope - 177 5.88 
Slope - 178 13.58 
Slope - 179 12.35 

Dist. From 170 to 174 = 210 right side 
Slope behveen 170 and 174 = 0.022 

Dist. Fmm I77 to 176 = 335 lefl side 
Slope between 177 and 178 = 0.023 

Use s l q  of 0.023 

Note: Due to a high degree of uncartainly of the Row distribuPion at this split. It will be assumed that 50% of the flow 
goes left and 100% goes right. 

FCD 200OC019 
Suwev Calculahons bv BRQ JE FuliefMydmlogy Geomotphology. Inc 

Hvdrauilc Calculations Check bv BRI 5/24/2001 





split 7 Plan: Plan 02 
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Split Flow Caiwlat~on Sheet 
Split 8 Tobi Discharge at 60 = 3500 cfs 
INS- 17 
Instrument He~ght = 5.33 ft 

Helght (R) . Helght (ft) Normailzed 
''Int# Rod Meas- -Actual- (value ' 100) 

180 5 0.33 100.33 

Dlstanp (R) Distance (ft) Left Split R'iht Split 
GAD Meas.- Cumulabve Discharge D~scharge 

0 0 208.84 169.44 

190 5.21 0.12 100.12 21.91 245 86.85 
191 6.9 -1.57 98.43 42.35 288 1835.781 
192 5.47 -0.14 99.86 11.32 299' 

1 ,, <;?8:,.:krgmTx<$y.-,q" .~-- .T, . 52% 
 FA%^&-^ z:,.~ ,,,,; *,%,, xdkam$wpB $ 2  Divide Point 

I94 5.4 0.07 99.93 51.19 463 
195 5.76 -0.43 99.57 29.01 492 
196 6.75 -1.42 98.58 11.2 503 
198 6.5 -1.17 98.83 14.62 518 
199 5.29 0.04 100.04 14.08 532 
200 6.77 -1.44 98.56 7.55 540 
201 6.74 1.41 98.59 9.73 549 
202 5.15 0.18 100.18 7.55 557 
203 6.37 -1.04 98.96 7.4 5 M  
204 5.08 0.25 100.25 11.84 576 
205 4.72 0.61 100.61 31.96 608 
206 6.05 0.72 99.28 7.4 616 
207 6.1 -0.77 99.23 15.55 831 
208 5.42 4.09 99.91 10.28 641 
209 5.92 -0.59 99.41 10.77 652 
210 6.52 -1.19 98.81 28.28 680 
21 1 5.41 0.08 99.92 7.4 688 
212 5.8 0.47 99.53 57.76 746 
213 3.84 1.49 101.49 63.12 809 
214 3.5 1.83 101.83 33.33 842 

Slope - 185 8.8 
Slope - 186 4.4 
HW - 197 4.2 
Slope - 215 10.82 
Slope - 216 5 

FCD 20000319 

9.47 96.53 Dist. Fmm 216 to215 = 367 right side 
0.93 100.93 Slope between 216 and 215 = 0.012 
1.13 101.13 

-5.49 94.51 Dist. From 186 to 185 = 416 right side 
0.33 100.33 Slope belween 186 and 185 = 0.014 

Use slope of 0.013 

Swvev Calwlamns bv BRD JE FullerRtydrologl Geomciphc4ogy. Inc. 
Hvdraulic Caicuiatims Check bv BRi W542001 





split 8 Plan: Plan 02 
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Spin Flow Calwlation Sheet 
Spln 9 Total Discharge at 60 below Split 8 right split = 1700 cfs 
INS - 12 
instrument Height = 5.20 R 

Height (R) -Height (R) Normalized 
Rod Meas- AmaC (value ' 100) 

217 8.1 -2.9 97.1 

Distance (R) Distance (R) Left Split Right Split 
-CAD Meas.- Cumulative Discharge Discharge 

0 0 40.68 12.4 
26.59 27 54.96 22.16 
45.6 72 49.86 125.74 
3.91 76 35.17 80.94 

244 7.35 -2.15 97.85 6.28 297 
245 7.29 -2.09 97.91 40.99 338 

Divide Point 
247 7.17 -1.97 98.03 16.64 368 
248 7.77 -2.57 97.43 13.68 382 
249 7.26 -2.06 97.94 18.05 4 W  

Slope - 241 Diit. Fmm 263 to 262 = 297 riaht side 
Slope - 242 11.31 4.11 93.89 
Slope - 282 13.02 -7.82 92.18 
Slope - 263 8.86 -3.66 96.34 
Slope - 264 7.32 -2.12 97.88 

Slope between 263 and 262 = 

Disi. From 284 to 241 = 
Slope betwesn 264 and 241 = 

280 middle channel 
0.012 

Dist. From 264 to 242 = 
Slope beween 264 and 242 = 

Use dope of 0.013 

FCD 2000C019 
Suwev C a l c u l a ~ s  bv BRD 

HYdraul~c Calwlations Che* bv BRI 
JE FullerMydrology Geomrpholcgy. Inc. 

5Plm001 





split 9 Plan: Plan 02 
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Split Flow Calculation Sheet 
'1 Split 10 Total Discharge at 67 = 3800 cfs 

INS - 13 
Instrument Height = 5.36 R 

Height (ft) - Height (R) Normalized 
Point # Rcd Meas- -Actual- (value 100) 

265 4.88 0.48 100.48 
266 6.7 -1.34 98.66 
267 8.15 -2.79 97.21 
266 5.18 0.18 100.18 
269 5.17 0.19 100.19 
270 9.59 -4.23 95.77 
27 1 9.41 -4.05 95.95 
274 6.55 -1.19 98.61 
275 7.66 -2.3 97.7 
276 5.32 0.04 100.04 
277 6.79 -1.43 98.57 
278 7.36 -2 98 
n s  8.75 -3.39 96.61 
280 7.37 -2.01 97.99 

Distaqce (R) 
CAD Meas.- 

0 
24.22 
11.91 

Distance (ft) Left Split 
Cumulative Discharge 

0 38.52 

Rlght Split 
Discharge 

155.38 
204.53 
312.64 

281 7.9 -2.54 97.46 16.79 410 107.26 
282 ' ' . 5.84 4.48 99.52 30.43 440 227.25 

;5%35gi&z&&, Divide Point 228.47 
204 7.87 -2.51 97.49 24.92 487 35.3 
285 7.91 -2.55 97.45 28.93 516 I 3061.791 
286 8.96 -3.6 96.4 14.16 530 81% 

Slope - 272 12.06 
Slope - 273 7.1 
Slope - 288 12.35 
Slope - 289 6.84 
Slope - 298 4 

FCD 2WOC019 

right side 
Wit. From 288 to 289 = 329 

Slope between 288 and 289 = 0.017 
middle channel 

Dist. Fmm 272 to 273 = 349 
Slope beheen 272 and 273 = 0.014 

Suwev Calculabons bv BRD 
Hvdraulic Calwlabons Check bv BRI 

Use S l q x  of 0.016 

JE FullerMydrdogy Geomorphalogy, Inc. 
Y25/2001 
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split10 Plan: Plan 02 
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Split Flow Calwlation Sheel 
Split 11 Total Discharge at 768 = 3WO ds 
INS. 14 
lnslrvmenl Height = 5.40 ft 

Height (ft) . Height (ft) Normalized Distance (R) Distanos (fl) 
Rod Mear -Actual- (value ' I W) -CAD Meas.- m cumulative 

299 . 5.53 -0.13 99.87 0 0 
3W 5.72 -0.32 99.68 43.6 44 
301 9.46 4.06 95.94 20.62 64 
302 9.78 4.38 95.62 17.07 61 
303 7.34 -1.94 98.06 8.62 90 

Divide Point 

308 8.66 -3.26 96.74 
309 8.5 -3.1 96.9 7.51 195 
31 0 6.96 -1.58 98.44 10.54 205 
31 1 5.95 -0.55 99.45 21.63 227 
312 6.4 -1 99 49.52 276 

Slope - 313 
Slope - 314 
Slope- 315 
Slope - 316 
Slape - 317 

FCD ZOMICO19 

10.33 4.93 95.07 DiSt.From313lo309= 
10.95 -555 94 45 S lop  betwsen 313 and 309 = 
7.42 -2.02 97.98 

1.5 3.9 103.9 Dlst From 31510 314 = 
6 -0 6 99.4 SIW tebetmren 315 and 314 = 

137 right side 
0.013 

382 lefl side 
0.010 

Sulvev Cdkulat~ars bv BRP 
Hwraullc Calcvlatmns Check w BRI 

Left Split Right Split 
Discharge Discharge 

6.43 65.61 
7.43 153.61 
7.75 514.96 
8.06 157.72 
8.39 69.36 
8.72 79.2 
9.05 91.57 
9.391 1132.031 
9.74 38% 

10.09 
25.5 

58.08 
100.53 
151.8 

2W.69 
2H.27 
217.72 
224.24 
181.83 
104.39 
192.96 

94.3 
19.61 

1 1867.971 
82% 
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Split Flow Calculation Sheet 
Split 12 Total Flav at 78 below Split 5 lee split = 2800 ds 
INS - 15 
lnstlvment Height = 5.51 R 

Point ff Height (R) -Height In) Nwmalized Normalized to Distance (R) Distanat (R) Len Split Right Split 
Rod Meas- Adual- (value ' 1W) Topo CAD Meas- Gumulativs Discharge Discharge 

318 . 2.95 2.56 102.56 1875 0 0 0 53.83 
319 6.64 -1.13 98.87 1871 29.71 M 27.14 LM49 
320 7.86 -235 97.65 1870 25.24 55 139.84 232.4 
321 5.94 4.43 99.57 1872 10.14 65 2M.05 51076 
322 5.22 0.28 1W.29 1873 23.44 89 182.41 80.79 
323 6.45 4.94 99.W 1872 41.4 130 52.67 57.12 
324 7.98 -2.47 97.53 1870 8.49 130 28.15 48.69 
325 6.37 4.86 99.14 1872 20.52 159 34.85 22 79 
328 7.3 -1.79 98.21 1871 14.45 173 61.621-1 

4.74 0.77 1W.77 1873 20.88 194 84.45 
' : * ,  ! : :  Divide Pd"t 

39% 
..B>,. *a:%%a,,ze,* . ., .,,.i.i 10129 

5.48 005 1W.05 1872 28.85 249 156.8 
331 5.5 0.01 1W.01 1872 62.04 311 123.84 
332 8.01 -2.5 87.50 1870 3.71 315 80.1 
333 7.34 -1.83 98.17 1871 18.71 335 68.56 
334 5.74 4.23 99.77 1872 15.72 350 84.19 
335 5.31 0.2 1W.20 1873 17.47 388 108.9 
338 5.12 0.39 100.39 1673 91.24 4% 78.31 
337 2.9 261 102.61 1875 48.8 506 37.11 

9.28 
6.1 

Slope - 327 10 -4.49 95.51 Dist Fmm 338 to 339 = 436 right side I 1703.14 
Slope-338 5.02 0.49 1W.49 Slopbetween338and339= 0.012 61% 
Slope - 339 10.06 -4.55 95.45 

Dist. Fmm 338 to 339 = 454 I& side 
Slop between 338 and 339 = 0.011 

FCD 2WOC019 





split12 Plan: Plan 02 
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Plan: Plan 01 Split I 3  Reach I RS: I Proflie: PF 1 
LaftSta Right Sta 

138.00 1.02 0.38 : 1.79 1 
/138.W 1SA.00 44.97 ! 21.72 1 46.00 1 3.46 0.47 , 2.07 

' 

/ 184.00 ' 230.00 63.31 24.95 ! 46.01 1 4.87 0.54 2.54 
230.00 278.00 245.44 56.80 ; 46.01 18.88 1 1.23 4.32 
276.00 322.00 206.32 51.18 i 46.00 15.87 j 1.11 1 4.03 
322.00 368.00 ! 82.27 ' 29.48 1 46.00 6.33 i 0.64 I 2.79 
368,W 414.00 10.35 1 7.99 / 39.49 0.80 1 0.20 ! 1.29 ! 

I I i I 

Flow I Area W.P. 1 % Conv. 

(A) i (sq fi) I (ft) I 
Hydr D. i Velocity 1 

(11) I (WS) : 



split 13 Plan: Plan 01 
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split 13 Plan: Plan 01 
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split 14 Plan: PV2 
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split 14 Plan: PV2 
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Spl11 F l w  Csludation Sheet 
Spl!l16 TotalFlwat69AbelavS@il17~1spln=lWOds 
INS - 18 
Insmment HegM = 5 48 R 

Po,nl* neigh1 (ft) . HeeM (n) Nonnaliicd 
Rod Meas- AdueC (value ' 1W) 

FCD 20WWl9 

Ri@7l Split 
D i g s  

1 .88 17.51 
1.94 49.15 
1.71 103.46 
1.5 18245 
1.3 a88 

1.11 63.96 
0.9 37.5 

0.67 25.07 
0.53 25.42 
1 .28 25 

23.91 1-1 
39.6 59% 

38.08 
50.16 
55.64 
42.8 
31.9 

28.62 
48.43 
40.45 

I 410.521 
41% 

SUIV~Y Calculations bv BUD 
Hvdrauhc Caalatoons Chec6 ov BRI 





split 16 split 16 6/25/2001 
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Split F l w  Calculatkn S M  
Split 17 Total Flav at 63A = 1SW ds 
INS-17 
Instrument Height = 5.28 fl 

Point Height (fl) .Height (fl) Nomallzed 
ttod Meas AduaI- (va lua ' l~ )  

370 5.25 0.01 100.01 
371 5.84 4.58 W.42 
372 5.38 4 .1  S%9 
373 7.07 -1.81 88.19 
374 4.76 0.5 1W.5 
375 4.64 0.62 100.62 
376 3.66 1.3 101.3 
377 4.73 0.53 100.53 
378 5.46 4.2 W.6 
379 6.41 -1.15 88.85 
380 6.92 -I.% 96.34 
381 6 4.74 89.28 
382 5.88 4 .7  89.3 
383 6.4 -1.14 98.88 
384 6.75 -1.49 98.51 
385 7.1 -1.84 98.16 
386 5.46 4.2 88.8 
387 5.32 4.08 9994 6.5 135 

Diiids Point 

s i o p  - 404 
s l o p  - 405 
SlOMt - 406 

FCO 2WOC019 
Survav Calyrlat#~ns Dv BRD 

HWraullC Cac~Dl!~ns Ch& Dv BRI 

Len Splll Right Split 
~ischsme [)ascharge 

28.54 10.11 
38.63 33.65 
25.07 58.31 

2.5 76.92 
56.14 79.41 
83.89 86.47 

82.5 57.48 
128.63 51.95 

JE Futlermydrmogy Ge~~rpha log l .  Inc. 
B/ZBIZM)l 





split 17 Plan 08 6/25/2001 
j+ ,045. 

-- 

Bank Sla 



Split Flcw Calculation Sheel 
spii $8 Total FIOW at67 below Spit 10 left spit = 7W ds 
INS - 18 
Instrumen1 Helght = 5.53 fl 

Height (R) .Height (ff) Normalized Distance (R) CIstance (R) 
Rod Meas- AcblaC (value ' 100) EAD Meas.- Cumulative 

407 . 3.42 2.11 102.11 0 0 
408 4.86 0.57 100.57 14.76 15 
409 4.6 0.93 100.93 6.58 21 
410 5.06 0.47 100.47 8.06 29 
41 1 4.43 1.1 101.1 3.16 33 
412 4.2 1.33 101.33 10.87 44 
413 4.39 1.14 101.14 7.28 51 
414 5.73 4.2 99.6 2.5 53 
415 5.58 4.03 99.97 4.12 57 
416 4.88 0.65 100.85 3.64 61 
417 5.78 4.25 99.75 4.61 66 
418 5.76 4.2399.77 23.43 89 
419 4.76 0.77 1w.77 5.1 84 
420 4.49 1.04 101.04 8.14 102 
421 4.87 0.66 1W.66 25.06 127 
422 5.52 0.01 1W.01 27.99 

, , :  - %'''''~I 
'1 55 

. .*,. , .h.:,8 2,,,8v.,\ ,, ? , ,,t.,,'>,eA ~~;~~.#g@~f;$g~~~~l~##~gQ~;#~:~~~#=~~~~~ 
424 5.1 0.43 100.43 m.4 195 
425 5.03 0.5 1W.5 11.01 206 
426 4.91 0.82 100.82 4.5 210 
427 5.53 0 1W 2.92 213 
426 5.75 4.22 88.78 6.63 222 
429 4.54 0.99 lW.99 5.22 227 
430 4.9 0.63 100.63 18.1 243 
431 4.82 0.71 100.71 12.08 255 
432 5.31 022 100.22 15.53 271 
433 5.34 0.19 lW.19 6.52 277 
434 4.41 1.12 101.12 13.09 Z90 
435 5.49 0.04 1W.04 1051 501 
436 5.25 0.28 100.28 4.5 505 
437 4.8 0.73 1W.73 8.06 314 
436 4.99 0.54 100.54 2.06 316 
439 5.6 4 2 7  99.73 36.28 352 
440 4.82 0.71 1W.71 3.04 355 
441 4.74 0.79 1W.78 28.38 383 

Slope (W) Right Split 0.01320 
LeR Spit 0,01370 

Use Slope of 0,013W 

FCD 20WC019 
Survev Calculations bv BRL 

Hvdraulic Calculam Check bv BRI 

Lefl Split Righl Sflit 
Discharge Diseharga 

5.61 44.77 
7.62 32.8 

27.67 59.31 
105.09 6.61 

50.2 13.5 
8.4 20.88 

35.28 37.09 
67.74 7.02 

I 287.61 1 35.51 
41% 22.87 

47.57 
66.16 
2.14 
2.07 
201 
1 .w 
1.87 
1.61 
1.74 
1.66 
1.62 

JE FullerlHydrology Gwomlphoiogy. Inc 
w512W1 



Plan. Solit 18 River salit 18 Rm&l Riv S& 1 Pmfils PF 1 



Station (ft) I 



APPENDIX E: HYDRAULIC ANALYSIS SUPPORTING DOCUMENTATION 

Approxzmale ZOM A FDS of Watershed "00" 
Coyote Wash and Tnbulnrres, FCD 2000C019 
Wood. Pore1 & Assonafes. Inc . 
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Approxrmate Zone A FDS of Watenhed "00" 
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E.1 Roughness Coefficient Estimation 

Refer to Field Reconnaissance Report under separate cover. 

ApproximnteZoneA FDS of Worershed "00" 
Coyore Wmh and Trrburnrles. FCD 20OOCOI9 
Wood, Pore1 & Assoernier. Inc.  



E.2 HEC-RAS Cross Section Plots and Hydraulic Calculations 

Apprarmale ZoneA FDSaf Worershed "00" 
Coyore Wash ond Tnbutortes. FCD 2000C019 
Wood, Pael% Assocrntes, Inc . 



Coyote Wash 
T3-R5-S12 



HEC-RAS Plan: Lone A R lw:  Coyote Wash Reach: T3-RSS12 

1507.33 0.003835 3.50 397.68 202.87 0.38 
T3-R5S12 

T3475S12 
T3-R5-S12 

200 

300 
300 

Floodway 

Floodplain 
Floodway 

1300.00 

1300.00 
1300.00 

1504.00 

1514.00 
1514.00 

1507.18 

1515.30 
1515.41 

1515.21 
1515.27 

1507.38 

1515.73 
1515.86 

0.003980 

0.026901 
0.025285 

3.56 

5.40 
5.43 

365.17 

257.17 
239.62 

137.00 

246.01 
191.88 

0.38 

0.88 
0.86 



T3-R5-S12 Plan: Zone A 
Flow: 100-Year Flow 

RS-50 

....... 

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

.... 

Encroachment 

Station (ft) 

T3-R5S12 Plan: Zone A 
Flow: IOQYear Flow 

Station (ft) 





Coyote Wash 
T3-R5-S18 



HEGRAS Plan: Zone A R i m  Coyote Wash Reach: T3-R5S18 





I I I I I I I I I I I I 
T3-R5S18 13000 1 Floodplain I 6500.001 1758.001 1765.841 1764.51 1 1766.501 0.0062931 6.051 1105.851 304.31 1 0.52 
T3-R5-S18 13000 l~loodway / 6500.001 1758.001 1766.01 1 1764.491 1766.581 0.0062691 6.041 1076.091 254.001 0.52 

I I I I I I I I I I 

HECRAS Plan: Lone A River: Coyote Wash Reach: T3-RSS18 (Continued) 

I I i 1 I I I I I I I 1 
T3--18 13100 1 Floodplain / 6500.001 1776.001 1780.701 1780.531 1782.261 0.0136821 10.01 1 651.11 1 166.01 / 0.93 
T3-R5S18 13100 1 ~loodway I 6500.001 1776.001 1780.71 1 1780.521 1782.261 0.0136041 9.98 1 651.121 179.001 0.92 

Reach 

T3-R5S18 
T3-R5S16 

Pmfile 

Floodplain 
moodway 

Rier  Sla 

2900 
2900 

T5R5S18 
T3-R5S18 

T3a5S16 
T3-R5-S18 

I I I I I 

1 Floodplain I I 

4600.001 1840.041 1845.671 1845.391 1847.21 1 0.0119961 12.871 545.001 144.681 0.96 
l~ lwdway  I 4600.001 1840.041 1845.671 1845.391 1847.211 0.0116961 12.871 545.00 1 144.68) 0.96 
I I I I i I I I I I I 

Q Total 

6500.00 
6500.00 

3200 
3200 

T5R5S18 
T3-R5S18 

3400 
3400 

I I I I I I I I I I I 
T3-R-18 14000 lFlwdplaln 1 2600.00/ 1926.061 1931.091 1931.00/ 1932.441 0.018301 1 11.81 1 328.151 112.121 0.93 
T3-R5S18 /4000 1 Floodway 1 2600.001 1926.061 1931.09/ 1931.001 1932.441 0.018301 1 11.811 328.151 112.121 0.93 

Min Ch El 

(fl) 
1746.00 
1746.00 

Floodplain 
Floodway 

3500 
3500 

I I I I I I I I I I I I 
T 3 - W 1 8  13700 1 Floodplain / 4400.001 1854.001 1859.531 1860.941 0.0076781 10.111 508.651 116.971 0.76 

Floodplain 
FloodWy 

T3-R5S18 13700 lFloodway / 4400.001 1854.001 1859.53 1 

6500.00 
6500.00 

Flwdplain 
Flwdwsy 

1860.941 0.0076781 10.11 1 508.651 116.971 0.76 

T3-R5S18 
T3-RS18 

W.S. Elev 

(R) 
1752.07 
1752.12 

5000.00 
5000.00 

T3--18 14200 
T5R5418 14200 

Crit W.S. 

(fl) 
1751.65 
1751 .W 

E.G. Elev 

(11) 
1753.76 
1753.83 

1788.02 
1788.02 

4800.00 
4800.00 

4100 
4100 

1812.14 
1812.14 

Floodplain 
Floodway 

E.G. Slope 

(fw 
0.010193 
0.010241 

1794.02 
1794.29 

1826.07 
1826.07 

Flwdplaln 
Flocdway 

1819.90 
1819.90 

2500.00 
2500.00 

Vel Chnl 

(ws) 
10.49 
10.50 

1792.76 

1832.59 
1832.59 

2500.00 
2500.60 

I I I I I 
1795.131 0.005371 1 8.961 843.33 1 175.201 0.65 
1795.661 0.0057721 9.56 1 716.61 1 115.841 0.67 

1818.91 
1818.91 

1975.00 
1975.00 

Flow Area 

(s4 fl) 
640.96 
619.05 

1832.09 
1832,09 

1950.03 
1950.03 

1820.96 
1820.96 

1979.09 
1979.09 

Top Width 

(ft) 
156.44 
129.00 

1834.44 
1834.44 

1955.90 
1955.90 

Froude # Chl 

0.85 
0.84 

0.007281 
0.007281 

1979.01 
1979.01 

0.009809 
0.009809 

1956.71 
1956.71 

12.43 
12.43 

1980.37 
1980.37 

12.84 
12.84 

0.009913 
0.006913 

710.05 
710.05 

0.021562 
0.021562 

501.99 
501.99 

9.60 
9.60 

153.11 
153.11 

11.18 
11.16 

0.79 
0.79 

100.36 
100.36 

400.88 
400.88 

0.89 
0.89 

309.70 
309.70 

118.46 
116.46 

0.70 
0.70 

113.95 
113.95 

0.97 
0.97 



HEC-RAS Plan: Zone A River: Coyote Wash Reach: T3-R-18 (Continued) 
Reach 

T3-RM18 
T3-R5S18 

River Sta 

4300 
4300 

Pmfile 

Flocdplain 
Floodway 

Q Total 

(as) 
2400.00 
2400.00 

Min Ch El 

(it) 
1907.00 
1997.00 

W.S. Elev 

(n) 
2001.98 
2001.08 

Crit W.S. 

(fi) 

E.G. Elev 

(R) 
2002.64 
2002.64 

E.G. Slope 

0.008142 
0.008142 

Vel Chnl 

(ws) 
7.82 
7.82 

Flow Area 

(sq ft) 
417.49 
417.49 

Top Wldth 

(ff) 
126.68 
126.68 

Fmude # Chl 

0.62 
0.62 



T3-R5-S18 Plan: Zone A 
Flow: 100Year Flow 

RS = 100 
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T3-R5-S18 Plan: Zone A 
Flow: 100-Year Flow 

RS = 200 
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T3-R5-St8 Plan: Zone A 
Flow: 100-Year Flow 

RS = 300 

1414 

. 1412 

. 

1410 

1408 

1406 

Station (ft) 

T3-R5-S18 Plan: Zone A 
Flow: 100-Year Flow 

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

0 200 400 600 600 1000 1200 1400 1600 1800 
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T3-R5-S18 Plan: Zone A 
Flow: IOO-Year Flow 

RS = 700 

Station (ft) 

T3-R5-S18 Plan: Zone A 
Flow: 10'2-Year Flow 

RS = 800 

0 500 1000 1500 2000 2500 

Station lfl1 



T3-R5-S18 Plan: Zone A 
Flow: 100-Year Flow 

RS = 900 

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

Encroachment 

0 200 400 600 800 1000 1200 1400 1600 1600 

Station (ft) 

T3-R5-St8 Plan: Zone A 
Flow: 100-Year Flow 

RS = 1000 

. 

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

. . . . . . . . .  ,, ... 

0 500 1000 1500 2000 2500 

Station tft) 



T3-R5-S18 Plan: Zone A 
F l w  1 00-Year Flow 

RS = 1100 

+ 

....... 

Station (fl) 

T3-R5-S18 Plan: Zone A 
F l m  100-Year Flow 

RS = 1200 

......... ,. ..... 

........ + ...... 

Enuoachrnent 







T3-R5-S18 Plan: Zone A 
Flow: 100-Year Flow 

RS = 1700 

WS Floodplain 
................. ............ 

. . . . . . .  Cfit Floodplain 

Station (ff) 

T3-R5-S18 Plan: Zone A 
Flow: 100-Year Flow 

RS = 1800 

... ........... 
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T3-R5-S18 Plan: Zone A 
Flow: 100-Year Flow 

RS = 1900 
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S 1603 
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1600 

Station (fl) 

T3-R5-S18 Plan: Zone A 
FIW: IOO-year FIOW 

RS = 2000 

......... 

Encroachment 
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1000 1500 2000 2500 
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T3-R5-S18 Plan: Zone A 
Flow: 100-Year Flow 

RS=2100 

. 

.. ..... .*.. .......... 
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StaUon (R) 

T3-R5-S18 Plan: Zone A 
Flow: 100-Year Flow 
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0 500 1000 1500 2000 2500 
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T3-R5-St8 Plan: Zone A 
Flow: lOOYear Flow 

RS = 2500 

- 

Station (ft) 

T3-R5-S18 Plan: Zone A 
Flow: 100-Year Flow 

RS = 2600 
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T3-R5-S18 Plan: Zone A 
Flow: 100-Year Flow 

RS = 3100 

32 
C 
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iil m z 
ii 

Station (ft) 

T3-R5-S18 Plan: Zone A 
Flow: 100-Year Flow 

RS = 3200 
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I m > m m 
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T3-R5-S18 Plan: Zone A 
Flow: 100-Year Flow 

RS = 3300 

E 
S 
F m 
iii 

Station (ft) 

T3-R5-S18 Plan: Zone A 
Flow: 100-Year Flow 

RS = 34M) 

, ~ ~~ ~~~. 

150 200 250 300 350 



T3-R5-S18 Plan: Zone A 
Flow: 1 W e a r  Flow 

RS = 3500 

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

+ .. 
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iii 

Station (n) 

T3-R5-S18 Plan: Zone A 
Flow: 10OYear Flow 

RS = 3600 

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

...... 

. . . . .  
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T3-R5-S18 Plan: Zone A 

1 station (fl) 



T3-R5-S18 Plan: Zone A 
Flow: 100-Year Flow 

RS = 3900 

A -. ........ 

Station (R) 

T3-R5-S18 Plan: Zone A 
Flow: 100-Year Flow 

RS = 4000 

station (ft) 





T3-R5-S18 Plan: Zone A 
Flow: 100-Year Flow 

RS = 4300 

2010 

2008 
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g 2004 
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Station (R) 

T3-R5-S18 Plan: Zone A 
Flow: 100-Year Flow 

RS = 4400 

100 120 140 160 180 200 

Station (R) 





T3-R5-S18 Plan: Zone A 
Flow: 100-Year Flow 

RS = 4700 

...-.......- ......... 
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Station (fl) 

T3-R5-ST8 Plan: Zone A 
Flow 100-Year Flow 

RS = 4800 
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T3-R5-S18 Plan: Zone A 
Flow: 100-Year Flow 

RS = 4900 

I 
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Coyote Wash 
T3-R6-S2 



HEC-RAS Plan: Zone A River Coyote Wash Reach: T3-R6S02 
Reach 1 River Sta I Profile I Q Total I Min Ch El I W.S. Elev I Crit W.S. I E.G. Elev 1 E.G. Slope / Vel Chnl I Flow Area I Top Width I Fmude # Chl 1 

I I I I I I i I I i I I 
T3-R6S02 1200 1 Floodplain I 5100.00] 1524.001 1528.681 1526.221 1529.331 0.0071641 7.081 1052.531 592.001 0.62 
TM6SO2 1200 lFkxxiway I 5100.00] 1524.00 1 1529.291 1526.021 1530.191 0.0073391 7.631 667.99 1 144.001 0.62 

I I I I I I I I I I I I 
T5R6S02 1300 1 Floodplain I 4700.001 1540.001 1543.171 1542.671 1543.621 0.0064951 5.62 1 977.1 I 1 551.101 0.63 
T3-R6SO2 1300 lFloodway I 4700.001 1540.001 1543.421 1542.611 1543.91 / 0.0075381 5.60 1 838.701 304.00/ 0.59 

T3-R6S02 1400 1 Floodplain I 4400.001 1554.001 1557.881 1557.401 1558.401 0.009111 1 6.091 882.001 495.96 1 
T3-R6S02 1400 ]Floodway I 4400.001 1554.001 1557.991 1557.391 1558.671 0.010406 1 6.61 1 665.581 238.001 

I I I , I I I I I I 

T3-R6S02 1500 1 Floodplain I 4100.001 1566.05/ 1572.591 1571.861 1573.321 0.0065171 7.40 / 755.821 312.441 0.60 
T3-R6S02 1500 lFlwdway I 4100.001 1566.051 1573.31 1 1571.66 / 1574.221 0.0062661 7.651 536.191 100.001 0.58 

T3-RE402 600 Flocdplaln 3800.00 1580.07 1586.75 1588.14 0.011064 9.77 454.04 146.51 0.79 
T3-R6S02 600 Flwdway 3600.00 1580.07 1587.14 1588.61 0.010936 9.72 391.12 76.00 0.75 

I 
T3-RE402 800 Floodplain 2500.00 1616.06 1621.68 1621.66 1622.96 0.016751 9.29 302.901 135.30 0.91 
T3R6S02 800 Flmdway 2500.00 1616.06 1621.83 1621.57 1623.19 0.016934 9.35 267.441 79.00 . 0.90 

I 
I 

T3-R6S02 900 Floodplain 2500.00 1634.00 1637.65 1636.87 1638.03 0.005471 5.331 685.99 521.74 0.52 
T3-R6SO2 900 Floodway 2500.00 1634.00 1636.03 1636.76 1638.53 0.005601 5.681 440.04 122.00 0.53 

I 

I 
T3a6S02 1100 Floodplain 2300.00 1668.00 1669.95 1669.35 1670.21 0.007002 4.31 590.78 363.74 0.54 
T3-R6SO2 1100 Fkxxiway 2300.00 1668.00 1670.19 1669.40 1670.48 0.006174 4.32 532.04 243.00 0.51 

I I I I I I I 1 I I I I 
T3-RGS02 11200 j Floodplain I 2200.001 1684.001 1687.061 1687.061 1687.771 0.0160091 7.101 362.021 309.071 0.80 
T3-RGSW 11200 1 Flccdway I 2200.001 1684.00 1 1686.901 1686.891 1688.03/ 0.0256491 8.56 1 257.101 113.001 1 .OO 

I I I I I , I I I I I I 

T3-R6S02 1300 Floodplain 2100.00 1706.00 1709.41 1710.02 0.010453 6.38 355.29 177.97 0.70 
T3-R6SW 1300 Floodway 2100.00 1706.00 1709.66 7708.94 1710.15 0.057439 5.73 402.17 188.34 0.60 

T3-R6S02 11400 1 Floodplain I 2000.001 1728.001 1731.701 1732.541 0.0128151 7.501 287.35 1 119.281 0.75 
T3-R6S02 11400 l~loodway I 2000.001 1726.001 1731.321 1731.261 1732.461 0.0199791 8.661 243.981 110.79/ 0.92 

I I I I I I I i I I I I 



HECRAS Plan: Zone A River Coyote Wash Reach: T3-RE402 (Continued) 

I I I I 
T3-RBS02 11600 1 Floodplain I 

1 I I I I I I I 
1600.001 1774.001 1775.86 1 1775.851 1776.541 0.0265221 6.62 1 ni.wczj 196.681 I .M) 

T3-WS02 11600 l~loodway 1 1600.001 1774.001 1775.851 1775.851 1776.541 0.0266431 6.63 / 271.41 1 198.761 1.00 

Reach 

T3-RBS02 
T3-RE402 

T3-R-02 11700 1 Floodplain 1 1 7 0 0 . ~ I  1799.00/ 1602.171 1601.531 1802.741 0.0067231 6.21 / 295.24 1 124.751 0.65 
T3-RE402 11700 IFIoodway / 1700.001 1799.00/ 1802.171 1601.531 1802.74/ 0.0087001 6.21 1 295.49 1 124.791 0.65 

I I I I I I I I I I I I 
T3-RESO2 11800 1 Floodplain j 

I I I I I I I 

1600.001 1818.00 / 1820.261 1820.261 1820.881 0.018675/ 6.41 1 272.79 1 263.30 / 0.67 

River Sta 

1500 
1500 

I I I I I I I I I 1 
T3-R6S02 12000 

I 
1 Floodplain I 1200.001 1869.001 1672.231 1672.141 1673.241 0.015951/ 8.531 184.01 1 76.421 0.86 

T3-RE402 12000 / F l d w a y  I 1200.001 1869.001 1872.231 1672.141 1673.241 0.015951 1 8.531 184.01 1 78.421 0.88 

Profile 

Floodplain 
Flwdway 

Q Total 

(crs) 
1900.00 
1900.00 

Min Ch El 

(R) 
1746.00 
1746.00 

- 

W.S. Elev 

(n) 
1749.57 
1749.79 

Crit W.S. 

(ft) 
1746.92 

E.G. Elev 

(R) 
1750.08 
1750.21 

E.G. Slope 

( 1 ~ )  
0.007776 
0.005835 

Vel Chnl 

(WS) 

5.94 
5.41 

Froude # Chl 

0.61 
0.54 

Flow Area 

(sq R) 
363.75 
407.54 

Top WidUl 

(n) 
166.51 
198.78 
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Flow: 100-Year FIOW 

RS = 500 

Station (ft) 

T3-R6-SO2 Plan: Zone A 
Flow: 1 W-Year Flow 

RS = 600 





T3-R6-SO2 Plan: Zone A 
Flow: 100-Year Flow 

RS = 900 

?z 
S 
7 m 
5 Encroachment 

Station (ft) 

TSR6-SO2 Plan: Zone A 
Flow: 100-Year Flow 

RS = I000 

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

.................. * ............ 

...... .-+ ..... 

0 200 400 800 1000 



T3-R6-SO2 Plan: Zone A 
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T3-R6-SO2 Plan: Zone A 
Flow: 100-Year Flow 
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T3-R6-SO2 Plan: Zone A 
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Coyote Wash 
T3-R6-S13 



HEGRAS Plan: Zone A Rivec Coyote Wash Reach: T3-RGS13 
Reach 1 River Sta I Profile 1 QTotal I Min Ch El I W.S. Elev I Crit W.S. I E.G. Elev I E.G. Slope I Vel Chnl I Flow Area I Top Width I Fmude# Chl 

I (*) I (fi) 
T3-R6S13 1100 /Floodplain I 3600.001 1398.001 1400.911 1400.561 1401.45/ 0.009006) 6.001 679.521 485.781 0.71 

(R) (R) (R) (m) I (WS) I (sq fi) I (R) 
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Coyote Wash 
T4-R6-S22 



HEGRAS Plan: Zone A  rive^ Coyote Wash Reach: TM6-S22 

I I I I I I I I I I 
T4-R6S22 1200 l~ lood~la in  I 1 I .  

2100.001 1654.001 1656.951 1656.771 1657.331 0.009229( 5.701 527.67 1 444.171 0.65 

Reach 

T4-R6S22 
T4-R6S22 

T4-R6S22 1200 1 Floodway I 2100.001 1654.001 1657.481 

T4-R6S22 
T4-R6S22 

T4-R6S22 1500 1 Flmdplain I 2100.001 1708.001 1710.561 1710.251 1710.871 0.0107521 
I I I 

5.331 521.281 371.781 0.67 
T4-R6S22 1500 lFloodway I 2100.00 1 1708.001 1711.481 1712.201 0.0107151 6.77 1 310.131 108.00 1 0.70 

I I I I I I i I I I I I 

River Sta 

100 
100 

1658.151 0.0095971 6.531 321.571 109.00 1 0.67 

T4-R6S22 
T4-R-22 

Profile 

Flwdplain 
Floodway 

I 1 I I I 

300 
300 

Min Ch El 

(8) 
1632.00 
1632.00 

(1 Total 

(a) 
2100.00 
2100.00 

400 
400 

T4-R6S22 
T4-R6S22 

Floodplain 
Floodway 

T4-R-22 
T4-R6S22 

1 I I I 

T4-RG22 / 1100 1 Floodplain I 1500.001 1816.071 1819.231 1818.891 1820.091 0.0134761 
I I I 

7.491 207.49 1 88.61 1 0.80 
TdR6S22 1 1100 l~ lwdway  I 1500.001 1816.071 1819.24/ 1818.871 1820.131 0.0144091 7.58 1 197.801 72.001 0.81 

I I I I I I I i I I I I 

W.S. Elev 

(fl) 
1634.91 
1635.14 

Flwdplain 
Flwdviay 

700 
700 

T4-RE422 
T4-RG22 

T4-R6S22 ]I200 (Floodway I 1400.001 1835.001 1838.701 1839.43 1 0.0099961 7.381 208.00 1 57.661 0.68 
I I I 

2100.00 
2100.00 

900 
900 

Crit W.S. 

(fl) 
1634.81 
1634.62 

2100.00 
2100.00 

Floodplain 
Floodway 

1000 
1000 

1676.00 
1676.00 

Floodplain 
Floodway 

E.G. Elev 

(rt) 
1635.38 
1635.76 

1688.02 
1688.02 

1900.00 
1900.00 

Flwdplain 
Flwdway 

1678.54 
1678.62 

1700.00 
1700.00 

E.G. Slope 

(W) 
0.01 1016 
0.011003 

1691.40 
1691.44 

1743.00 
1743.00 

1600.00 
1600.00 

1677.98 
1677.98 

1780.00 
1780.00 

Vel Chnl 

(W5) 

5.96 
6.29 

1690.91 
1690.82 

1746.07 
1746.03 

1799.00 
1799.00 

1678.87 
1678.93 

1782.97 
1783.97 

Flow Area 

ft) 
481.32 
333.81 

1691.98 
1692.12 

1745.45 

1801.61 
1801.72 

0,008378 
0.007531 

I 
1782.631 1783.50 
1783.12/ 1784.83 

Top Width 

(fl) 
529.84 
134.00 

0.009281 
0.010518 

1746.41 
1746.39 

1801.18 
1801.18 

Froude # Chl 

0.70 
0.70 

4.64 
4.51 

0.012425 
0.012009 

6.30 
6.64 

0.009146 
0.009832 

1802.17 
1802.28 

470.44 
465.84 

7.77 
8.25 

377.62 
316.06 

4.70 
4.81 

0.011324 
0.010624 

321.82 
234.80 

326.43 
231.81 

0.59 
0.56 

205.27 
112.00 

405.71 
395.33 

I 
171.31 1 0.79 
61.341 0.73 

6.09 
5.97 

0.66 
0.70 

255.19 
222.00 

274.09 
268.12 

0.61 
0.63 

135.34 
112.00 

0.71 
0.68 
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T4-R6-S22 Plan: Zone A 
Flow: 100-Year Flow 
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T4-R6-S22 Plan: Zone A 
Flow: 100-Year Flow 

RS-1100 

1830 
Legend 

- & 

EG Floodway 
-. ... 

1828 EG Floodplain 

WS Floodway 

WS Floodplain 
1828 ............. .......... 

Crit Floodplain 

Crit Floodway 
g 1824 Ground 

S 
P Bank Sta 
m 
E 1822 Encroachment 

1820 

1818 

1816 
1 0 

Station (fl) 

T4-R6-S22 Plan: Zone A 
Flow: 100-Year Flow 

RS = 1200 

100 150 200 250 300 350 

Station (fl) 



T4-R6-S22 Plan: Zone A 
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Coyote Wash 
T4-R6-S27 



HEGRAS Pian: Zone A Rlvec Coyote Wash Reach: TdR6S27 
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Fmude # Chl 

(as) (fl) (fl) a (fl) I ~ s )  (sq fl) (fi) 
T4-RM27 I00 Flwdplain 1400.00 1590.00 1595.55 1594.86 1596.97 0.012609 9.84 157.29 38.42 0.75 
T4-R6S27 100 Floodway 1400.00 1590.00 1596.46 1594.86 1597.72 0.012606 9.00 155.60 25.00 0.84 

T4-R6S27 1200 
I I I I I I 1 Floodplain I 1400.00/ 1604.001 1609.491 1608.371 1610.181 0.0071691 7.121 243.231 86.551 0.57 

T4-R6S27 1200 lFloodway I 1400.001 1604.001 1610.401 1611.16j 0.007409/ 7.00 / 1 9 9 ~  1 35.00 1 0.52 
I I I I I I I I I I I I 
I I I 1 I 

T6R6S27 (300 1 Floodplain I I I I i I i I 
1400.00/ 1628.00/ 1631.01 1 1630.721 1631.401 0.011568I 5.47 1 319.891 221.781 0.64 

T4-R6S27 1300 l~locdway I 1400.001 1628.001 1631.451 1630.721 1631.971 0.0106471 5.791 241.701 90.00 1 0.62 
I I I I I 

T4-R6S27 400 Floodplain 1300.00 1646.00 1649.47 1649.89 O.WW3 5.42 273.17 153.34 0.56 
T 4 - R e 7  400 Floodway 1300.00 1646.00 1649.60 1650.09 0.009374 5.58 233.05 83.00 0.59 

I I 1 I I I I I 1 I I I 
T4-R6S27 1600 1 Flwdplain I 1200.00I 1681.001 1682.63/ 1682.431 1682.861 0.015@4] 5.181 313.171 339.881 0.72 
T4-RM27 1600 1 Floodway I 1200.001 1681.001 1682.681 1682.431 1682.891 0.0137121 4.91 1 360.521 341.67 1 0.67 



T4-R6-S27 Plan: Zone A 
Flow 100-Year Flow 
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T4-R6-S27 Plan: Zone A 
Flow: 100-Year Flow 
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T4-R6-S27 Plan: Zone A 
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Coyote Wash 
T4-R6-S35 



HECRAS Plan: Zone A River Coyote Wash Reach: T4R6S35 
Reach 

T4R6S35 
T4R6S35 

- 
T4R6S35 
T4R6S35 

T4R6S35 1600 1 Flwdplain I 
I I I 1 I I I I 

1000.001 1598.001 1599.901 1599.671 1600.301 0.0171971 5.97 1 224.73 / 182.041 0.76 
T4R6S35 1600 1 Floodway / 1000.001 1598.001 1599.901 1599.671 1600.30/ 0.017197/ 5.971 224.73 / 182.041 0.76 

I I I I I I I I I I I I 

T4R6S35 
T4R6S35 

River Sta 

100 
100 

300 
300 

500 
500 

PmRle 

Floodplain 
Floodway 

- 
Floodplain 
floodway 

Flwdplain 
Flwdway 

Q Total 

(d) 
1500.00 
1500.00 

1300.00 
1300.00 

1100.00 
1100.00 

Mln Ch El 

(ft) 
1524.00 
1524.00 

- 
1546.00 
1546.00 

1581.00 
1581.00 

W.S. Elev 

(fi) 
1528.27 
1528.27 

1550.45 
1550.45 

1563.92 
1563.92 

Crit W.S. 

(ft) 
1527.84 
1527.84 

- 
1549.72 
1549.72 

1583.27 
1583.27 

E.G. Efev 

(ff) 

1529.02 
1529.02 

1550.97 
1550.97 

1584.24 
1584.24 

E.G. Slope 

(M) 
0.015010 
0.015010 

- 
0.008208 
0.008208 

0.008W1 
0.008311 

Vel Chni 

(ws) 
9.58 
9.58 

- 
7.29 
7.29 

5.54 
5.54 

Flow Area 

(sq ft) 
273.31 
273.31 

0.61 
0.61 

281.86 
281.86 

287.37 
287.37 

Top Width 

(fi) 
144.74 
144.74 

127.06 
127.06 

Fmude # Cht 

0.82 
0.82 

167.23 
167.23 

0.57 
0.57 



T4R6S35 Plan: Zone A 
Flow: IOO-Yr Flow 
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T4R6S35 Plan: Zone A 
Flow: 100-Yr Flow 
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T4R6S35 Plan: Zone A 
Flow: 100-Yr Flow 
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T4R6S35 Plan: Zone A 
Flow: 100-Yr Flow 
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Coyote Wash 
T4-R7-Sl1 



HECRAS Plan:  one A Riven Coyote Wash Reach: T4R7S11 
Reach / River Sta I Profile I Q Total I Min Ch El 1 W.S. Elev I Crit W.S. / E.G. Elev I E.G. Slope I Vel Chnl / h Area I Top Width I Froude#Chl I 

(CfS) - (ft) A (fi) (ft) (wff) (fls) (sq ft) (ft) 
T4R7Sll 100 Floodplain 1700.00 1867.00 1871.42 1870.83 1872.29 0.010004 8.89 260.99 90.10 0.75 
T4R7S11 100 Floodway 1700.00 1867.00 1871.42 1870.83 1872.29 0.010004 8.89 2W.99 90.10 0.75 

I I I I I I I I I I I I 
T4R7Sll 1200 1 Floodplain I 1700.00/ 1892.001 1896.311 1896.311 1897.671 0.0155671 10.921 217.731 86.641 0.93 
T4R7Sll 1200 lnoodway I 1700.00I 1892.001 1896.31 / 1896.31 1 1897.671 0.0155871 10.921 217.731 86.64 1 0.93 

I I I 1 

T4R7Sll 300 Floodplain 1600.00 1907.00 1911.38 1912.11 0.008339 8.07 263.19 86.51 0.68 
T4R7Sll 300 Floodway 1600.00 1907.00 1911.38 1912.11 0.008339 8.07 263.19 86.51 0.68 

I 
T4R7S11 500 Floodplain 1400.00 1950.00 1953.56 1952.92 1954.31 0.009525 7.51 219.23 79.03 1 0.70 
T4R7S11 500 Floodway 1400.00 1950.00 1953.56 1952.92 1954.31 0.009525 7.51 219.23 79.031 0.70 

I 
I I I I I I I I I I I 

T4R7Sll 1600 1 Floodplain I 
I 

1300.001 1978.001 1980.951 1980.951 1981.961 0.020161 1 9.641 181.901 89.771 0.99 
T4R7Sll 1600 /~loodway I 1300.001 1978.00/ 1980.951 1980.951 1981.961 0.020161 1 9.641 181.901 89.77 1 0.99 

I I I I I I I , I 
i I I I I I I I I I I 

T4R7Sll I700 1 Floodplain I 
I 

1300.00/ 1999.001 2003.19 1 2002.51 1 2003.97/ 0.0101861 8.661 206.73 1 72.67 1 0.75 
T4R7Sll I700 l~1ccdv.a~ I 1300.001 1999.001 2003.191 2002.51 ( 2003.971 0.0101861 8.661 206.731 72.671 0.75 

I I 
T4R7S11 800 Floodplain 1200.00 2028.00 2028.86 2028.861 2030.01 0.019366 9.261 153.34 71.17 0.96 
T4R7S11 800 Floodway 1200.00 2026.00 2028.88 2028.861 2030.01 0.019366 9.261 153.34 71.17 . 0.96 

I 
T4R7S11 900 Floodplain 1100.00 2057.00 2060.40 2059.87 2060.99 0.0109M) 7.821 198.15 84.99 0.75 
T4R7Sll 900 Floodway 1100.00 2057.00 2060.40 2059.87 2060.99 0.010960 7.821 198.15 84.99 0.75 

1 
I I I I I I I i I I I I 

T4R7.311 1 1000 1 Floodplain 1 1000.001 2093.001 ~94.901 2094.901 2095.591 0.0257051 8.121 164.641 118.111 1 .M 
T4R7S11 / 1000 IFlwdway / 1000.001 2093.001 2094.901 2094.901 2095.591 0.0257051 8.12/ 164.641 118.111 1 .M 

! I I 1 

T4R7S11 1100 Floodplain 900.00 2117.00 2119.76 2119.27 2120.19 0.009798 6.43 184.72 88.33 0.66 
T4R7Sll 1100 Floodway 900.00 2117.00 2119.76 2119.17 2120.19 0.009798 6.43 164.72 88.33 0.68 

I 
T4R7S11 1200 Floodplain 800.00 2143.00 2145.73 2145.73 2146.69 0.022319 9.631 113.00 59.00 1.03 
T4R7S11 1200 Flwdway 800.00 2143.00 2145.73 2145.73 2146.69 0.022319 9.631 113.00 59.00 1.03 

I 
I I I I 

T4R7Sll 11300 1 Floodplain / I I I I I I I I 
700,001 2175.001 2177.621 2177.391 2178.231 0.0158071 7.881 126.721 74.091 0.86 

T4R7S11 11300 1 ~loodway I 700.001 2175.001 2177.621 2177.391 2178.231 0.0158071 7.881 126.721 74.091 0.86 



I station (R) 



I T4R7S11 Plan: Zone A 1 



T4R7S11 Plan: Zone A 1 
Flow: 100-Year Flow 
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T4R7Sll Plan: Zone A 
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T4R7S11 Plan: Zone A 
Flow: 100-Year Flow 
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T4R7S11 Plan: Zone A 
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T4R7Sll Plan: Zone A 
Flow: 100-Year Flow 
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T4R7S11 Plan: Zone A 
Flow: 100-Year Flow 
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T4R7S11 Plan: Zone A 
Flow 100-Year Flow 

RS = 1100 
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T4R7S11 Plan: Zone A 
Flow 100-Year Flow 

RS = 1200 
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T4R7Sll Plan: Zone A 1 
Flaw: 100-Year Flow 

RS = 1300 
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Coyote Wash 
T4-R7-S13 



HEC-RAS Plan: Zone A River. Coyote Wash Reach: T4R7S13 
Reach 

T4R7S13 
T4R7Sl3 

River Sta 

100 
100 

Q Total 

(m) 
3200.00 
3200.00 

Vel Chnl 

(WS) 
10.34 
10.34 

Mln Ch El 

(R) 
1808.00 
1808.00 

Flow Area 

(sq R) 
390.43 
390.43 

W.S. Elev 

(ft) 
1812.64 
1812.64 

Top Width 

(fi) 
118.68 
11 8.68 

Crit W.S. 

(fl) 
1812.39 
1812.39 

Fmude # Chl 

0.85 
0.85 

E.G. Elev 

(fi) 
1814.02 
1814.02 

E.G. Slope 

(wfl) 
0.010017 
0.010017 





T4R7S13 Plan: Zone A I 

I station (ft) 



T4R7S13 Plan: Zone A 
Flow: 100-Year Flow 

RS = 300 
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T4R7S13 Plan: Zone A 
Flow: 100-Year Flow 
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T4R7S13 Plan: Zone A 
Flow: 100-Year Flow 

RS = 500 

Station (ff) 

T4R7S13 Plan: Zone A 
Flow: 10Wear Flwr 

RS = 600 
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T4R7S13 Plan: Zone A 
Flow: 100-Year Flow 

RS = 700 
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T4R7S13 Plan: Zone A 
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T4R7S13 Plan: Zone A 

station (n) 



T4R7S13 Plan: Zone A 
Flow: 100-Year Flow 

RS = 1100 
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T4R7S13 Plan: Zone A 
Flow: 100-Year Flow 

RS = 1200 
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T4R7S13 Plan: Zone A 
Flow: 100-Year Flow 

RS = 1300 

EG Floodplain 
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. 
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T4R7S13 Plan: Zone A 
Flow: 100-Year Flow 

RS = 1400 
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T4R7S13 Plan: Zone A 
Flow: 100-Year Flow 

RS = 1700 

.- ... . ...,. 
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T4R7S13 Plan: Zone A 
Flow: 100-Year Flow 
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Coyote Wash 
T4-R7-S22 



HEGRAS Plan: Lone A River Coyote Wash Reach: T4R7S22 
Reach 

T4R7S22 
T4R7S22 

River Sta 

100 
100 

P d k  

Flwdplain 
Flccdway 

Q Total 

(&) 
1200.00 
1200.00 

Min Ch El 

(fl) 
1988.00 
1988.00 

W.S. Elev 

(ft) 
1991.12 
1991.12 

Crit W.S. 

(fi) 
1990.60 
1990.60 

E.G. Elev 

(fl) 
1991.61 
1991.61 

E.G. Slope 

(f'm 
0.010018 
0.010018 

Vel Chnl 

(ft's) 
7.05 
7.05 

Flow Area 

(sq ft) 
284.14 
2M.14 

Top Width 

(fl) 
220.80 
220.80 

Fmude # Chl 

0.70 
0.70 



T4R7S22 Plan: Zone A 1 
Flow: 100-Year Flow 

RS = 100 

55-,045 '/: ,055 - - /lFl EG Floodplain 1 
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T4R7S22 Plan: Zone A 
Flow: 100-Year Flow 

RS = 200 
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T4R7S22 Plan: Zone A 

Station (ft) 


