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Zone A Floodplain Delineation Study 

e Section 1: Introduction 

1.1 Purpose of Study 

The purpose of this study is to deheate Zone A Floodplains for a portion of Watershed "UU" 
(Table Mesa Road Area) on all washes that have drainage areas greater than '/z square d e .  At the 
outset of the project the Flood Control District of Maricopa County had a goal to delineate all of 
the floodplains in Maricopa County w i t h  a 5 year period. One of the purposes of ths  goal is to 
delineate floodplains before development occurs in order to better control floodplain management 
and minimize losses due to floodmg. The Flood Control District had decided upon deheating 
Zone A floodplains in the rural areas in order to speed up the delineation process. 

1.2 Authority for the Study 

The Flood Control District of Maricopa County contracted RBF Consulting to perform the study 
based on existing topographic mapping. The main contacts, addresses, and other information about 

i both the Flood Control District and RBF Consulting are: 

1 Flood Control District of Maricopa County 
Address: 2801 West Durango Street 

I Phoenix, Arizona 85009 
Phone: (602)506-2201 
Project Manager: Mr. &chard Harris, P.E. 

RBF Consulting 
Address: 16605 North Bth Avenue, Suite 100 

Phoenix, Arizona 85053 
Phone: (602)467-2200 
Principal-in-Charge: Scott M. Larson, P.E., R.L.S. 
Project Manager: Roy B. McDaniel, P.E. 

1.3 Site Location and Description 

The Watershed "UU"; the Upper Agua Fria Watershed, is located in the north part of Maricopa 
County, north of the New Waddell Dam, which creates Lake Pleasant (See Figure 1-1). The portion 
of the Upper Agua Fria Watershed that is being stuled under this contract is east of the Agua Fria 
&ver. 

The floodplain deheations have been lvvided into four areas, each of which are lvscussed in 
separate reports and submittals to FEMA. T h s  report lscusses the deheation of approximately 
13.2 d e s  of washes in the Table Mesa Road Area. These washes drain into the Agua Fria River, 
and are classified as desert-mountain washes with steep slopes. The drainage area for these washes 
has been classified as Watershed No. 2 (Table Mesa Road Area), and the washes have been named 
accordmg to the Township, Range, and Section where the headwaters are located, accorlng to 
Maricopa County requirements. See Figure 1-2 for a location of Watershed No. 2 and the 
floodplains being delineated as part of h s  report. 

JN: 45-100648 RBF Consulting 1-1 
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1.4 Methodology 

1.4.1 Hydrology 

Peak flows were determined for the 100-year 6-hour storm using the Army Corps of Engmeers 
HEC-1 software package, version 4.01E, dated May 1991, as outlined in Section 4 of h s  report. 
HEC-1 Model parameters were determined using WMS 6.1, the Watershed Modeling System, 
distributed by Environmental Modehg  Systems- Incorporated (EMS-I). WMS describes itself as a 
"comprehensive environment for hydrologic analysis ... developed by the Environmental Modeling 
Research Laboratory of Brigham Young University in cooperation with the U.S. Army Corps of 
Engineers Waterways Experiment Station." (BYU-EMRL, pg 1-1). The Flood Control District of 
Maricopa County provided RBF Consulting with a digital elevation model (DEM) that contains elevation 
data points on 10 foot grid elements. The Flood Control District created this DEM from an existing grid 
of points spaced at 50 foot intervals, breaklines, and flow lines. WMS analyzed the DEM, SCS soils 
data, and land use data in order to create a HEC-1 model based on the Flood Control District's criteria. 
The peak flows produced by the HEC-1 model were then compared to regional regression equations from 
the USGS's National Flood Frequency Program (NFF). A more detailed explanation of the hydrologic 
methodology and the results are provided in Section 4. 

1.4.2 Hydraulics and Floodplain Deheation 

Both normal depth and criucal depth of the peak flow rate were calculated for each wash. Normal 
depth was used to delineate the Zone A floodplains if it was subcriacal flow. Critical depth was used 
to map the floodplain when normal depth indcated supercritical flow. Manning's equation was used 6 to determine normal depth. A Triangulated Irregular Network F I N )  was created from the DEM 
dscussed in Section 1.4.1. WMS was used to determine the cross section geometry at dfferent loca~ons 
in each wash, and to determine the normal depth for the 100-year storm using Manning's equation. 
Once the normal depth was determined, WMS was used to automatically deheate  the Zone A 
floodplain using the TIN. 

1.5 Summary of Results 

The study resulted in the delineation of approximately 13.2 rmles of Zone A floodplain through 
approximate methods. The floodplains have been plotted on the Hydraulic Study Maps, located at the 
end of h s  report. 

JN: 45-100648 RBF Consulting 1-2 
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Section 2: FEMA Forms and Local Government Abstracts 

Study Contractor 
Contacts 
Address 

2.1 Study Documentation Abstract for FEMA Submittals 

Phone 
Internal Reference No. 

RBF Consulting 
Roy B. McDaniel, P.E., Scott M. Larson, P.E., R.L.S. 
16605 North 28' Avenue, Suite 100 
Phoenix, Arizona 85053 
(602)467-2200 
45-100648 

Study Documentation Abstract for 
FEMA Submittals 

FEMA Technical Review 
Contractor 
Contact 
Address 

CLOMR Initial Restudy 
Study 

Phone 
Internal Reference No. 

LOMR 

2.1.1 

Michael Baker, Jr., Inc. 

Date Study Accepted 

Pernille Buch-Pederson 
3600 Eisenhower Ave, Suite 600 
Alexandria, VA 22304 
703-317-6224 

Local Technical Reviewer 
Phone 

Reach Description 

- - 

FEMA Regional Reviewer 
Phone 

State Technical Reviewer 
Phone 

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

Washes 7N2ES7,7N2ES6S, 7N2ES6N, 7N2ES6N-TI, 8N2ES31, 
8N2ES31-TI, 8N2ES31-T2,8N2ES31-T3, AND 8N2ES31-T4 are 
desert-mountain washes that all drain into the Agua Fria River. 

Michael Baker, Jr., Inc. 
703-960-8800 

N/A 

-- - 

USGS Quad Sheet 

Original photo date 
Latest photo revision date 

Unique Conditions and 
Problems 

- -- 

Black Canyon Daisy Mountain, AZ New River, Arizona 
City, AZ 
1968 1962 1964 

1981 

JN: 45-100648 RBF Consulting 2-1 
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2.2 FEMA Forms 

JN: 45-100648 RBF Consulting 2-2 
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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, Parts 60, 65 & 72). 

[XI LOMR: A letter from FEMA officially revising the current NFlP map to show the changes to floodplains, regulatory floodway or flood 
elevations. (See Parts 60 & 65 of the NFlP Regulations.) 

0.M.B No. 3067-0148 
Expires September 30, ZOOS 

B. OVERVIEW 

PAPERWORK BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required 
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this 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, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to 
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address. 

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

I Community No. I Community Name I State I Map No. I Panel No. I Effective Date 
Ex: 480301 1 City of Katv I TX ( 480301 I 0005D ( 02/08/83 

480287 I  airi is county I TX 1 48201C I 0220G 1 09/28/90 
rn40037 I Maricopa County I 04013C 1 375F 1 7/19/01 

2. Flooding Source: Washes 7N2ES7,7N2ES6S, 7N2ES6N, 7N2ES7N T I ,  8N2ES31,8N2ES31 TI ,  8N2ES31 T2,8N2ES31 T3, AND 8N2ES31 T4 

3. Project Namelldentifier: Approximate Zone A Floodplain Delineation Study of Watershed "UU" (Upper Agua Fria) FCD 2000C020 

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 MethodologyIData 

Regulatory Floodway Revision [XI Other (Attach Description) 

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

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

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

Alluvial fan Lakes Other (Attach Description) 

Structures: Channelization LeveelFloodwall BridgeICulvert 

Dam Fill Other, Attach Description 

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



C. REVIEW FEE 

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

No, Attach Explanation QClr) a\;,~?& ;a- 

Please see the FEMA Web site at http://www.fema.gov/mit/tsd/frm-fees.htm for Fee Amounts and Exemptions. %TJz 
D. SIGNATURE 

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

All documents submitted in support of this request are correct to the best of my knowledge. I understand that any false statement may be pun~shable 
by fine or imprisonment under Title 18 of the Un~ted States Code, Section 1001. 

Name: Richard Harris, P.E. 

Mailing Address: 
2801 West Durango Street 

Phoenix, Arizona 85009 

Company: Flood Control District of Maricopa Count 

Daytime Telephone No.: 
602-506-4528 

Signature of Requester (required): 
# 9, */ WFT?.?~'~ f' 6 <3%%f-* 

Fax No.: 
602-506-4601 - 

Date: 

/b/ky/i2. 

E-Mail Address: rph@mail.maricopa gov 

I 

As the community official responsible for floodplain management, I hereby acknowledge that 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 all of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory floodway, and that 
all necessary Federal, State, and local permlts 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 the SFHA are or will be reasonably safe from flooding as deflned 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 Tltle. Michael S. Ellegood, P.E. 

This certification is to be slgned and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certlfy 
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 of the United States Code, Section 1001. 

Required i f  ... 
Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations 

Riverine Structures Form (Form 3) Channel is modified, additionlrevlsion of bridge/culverts, 
add~tionlrevision of levee/floodwall, additionjrevision of dam 

Coastal Analysis Form (Form 4) New or revised coastal elevations 

Coastal Structures Form (Form 5) Additionlrevision of coastal structure 

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

_I I 



Flooding Source: Wash 7N2ES7 
Note: Fill out one form for each flooding source studied 

FEDERALEMERGENCYMANAGEMENTAGENCY 

RlVERlNE HYDROLOGY & HYDRAULICS FORM 

A. HYDROLOGY 

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

1. Reason for New Hydrologic Analysis (check all that apply) 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this 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, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 
above address. 

Not revised (skip to section 2) [YI No existing analysis Improved data I Alternative methodology Proposed Conditions (CLOMR) Changed physical condition of watershed 

2. Comparison of Representative 1%-Annual-Chance Discharges 

1 Location Drainage Area (Sq. Mi.) FIS (cfs) 
Confluence with Agua Fria 1.07 NIA 

Revised (cfs) 

d 3. Methodology for New Hydrologic Analysis (check all that apply) 

I Statistical Analysis of Gage Records [YI PrecipitationIRunoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.] 
[YI Regional Regression Equations Other (please attach description) 

I Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support 
the new analysis. The document, "Numerical Models Accepted by FEMA for NFJP Usage" lists the models accepted by FEMA. This document 
can be found at: http:llwww.fema.gov/mi~tsd/en~modl.htm. 

1 4. ReviewIApproval of Analysis 

I If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvalireview. 

I 5. Impacts of Sediment Transport on Hydrology 

I Was sediment transport considered? Yes [XI No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 
your explanation for why sediment transport was not considered. 

Description 

B. HYDRAULICS 

Cross Section 

1. Reach to be Revised 

Water-Surface Elevations (ft.) 
Effective ProposediRevised 

Downstream Limit 

Upstream Limit 

2. Hydraulic Method Used 

Hydraulic Analysis NORMAL DEPTH ANALYSIS [HEC-2 , HEC-RAS, Other (Attach description)] 

- 
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3. Pre-Submittal Review of Hvdraulic Models 

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http://www.fema.gov/mit~tsd/frm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK- 
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolutiofl of valid modeling discrepancies will result in reduced review time. 

HEC-2JHEC-RAS models reviewed with CHECK-2lCHECK-RAS? Yes No 

4. Models Submitted 

Duplicate Effective Model* Natural File Name: 
Corrected Effective Model* Natural File Name: 
Existing or Pre-Project Conditions Model Natural File Name: 
Revised or Post-Project Conditions Model Natural File Name: 
Other - (attach description) Natural File Name: 

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

I 'Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) - for details, refer to the corresponding section of the instructions. 

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http:/lw.fema.gov/mit/tsdlen~modl.htm. 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and 
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control 
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the 
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks; 
and the referenced vertical datum (NGVD, NAVD, etc.). 

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM andlor FBFM I must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM and/or FBFM, annotated 4 to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the 
effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision. I 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No 

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: 
The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1 .OO foot. 

2. Does the request involve the placement or proposed placement of fill? Yes No 

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. 

3. For LOMR requests, is the regulatory floodway being revised? Yes No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(l) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? [XI Yes No 

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found in the MT-2 Form 2 Instructions. 

- 
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Flooding Source: Wash 7N2ES6S 
Note: Fill out one form for each flooding source studied 

FEDERALEMERGENCYMANAGEMENTAGENCY 

RlVERlNE HYDROLOGY & HYDRAULICS FORM 

A. HYDROLOGY 

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

I 1. Reason for New Hydrologic Analysis (check all that apply) 

PAPERWORK REDUCTION ACT 
Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this 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, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey t o  the 
above address. 

I Not revised (skip to section 2) No existing analysis Improved data 

Alternative methodology Proposed Conditions (CLOMR) Changed physical condition of watershed 

I 2. Comparison of Representative 1%-Annual-Chance Discharges 

I Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 

Confluence with Agua Fria 1.27 N/A 1,947 

4,301 FEET UPSTREAM 1 .OO NiA 1,733 

4 3. Methodology for New Hydrologic Analysis (check all that apply) 

I Statistical Analysis of Gage Records Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

I Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support 
the new analysis. The document, "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http://www.fema.gov/mit/tsd/en~modl.htm. 

1 4. ReviewIApproval of Analysis 

I If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvalireview. 

I 5 Impacts of Sediment Transport on Hydrology 

I Was sediment transport considered? Yes [XI No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 
your explanation for why sediment transport was not considered. 

B. HYDRAULICS 

1 
1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposediRevised 

Downstream Limit 

Upstream Limit 

2. Hydraulic Method Used 

Hydraulic Analysis NORMAL DEPTH ANALYSIS [HEC-2 , HEC-RAS, Other (Attach description)] 

z - 

FEMA Form 81-89A, SEP 02 
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B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdraulic Models 

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC9 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK9 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:/lwww.fema.gov/mifftsd/frm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK- 
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

I HEC-2IHEC-RAS models reviewed with CHECK-?/CHECK-RAS? Yes No I 
4. Models Submitted 

I Duplicate Effective Model* Natural File Name: 
Corrected Effective Model* Natural File Name: 
Existing or Pre-Project Conditions Model Natural File Name: 
Revised or Post-Project Conditions Model Natural File Name: 

1 Other - (attach description) Natural File Name: 

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

1 *Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) - for details, refer to the corresponding section of the instructions. 

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http://www.fema.gov/mit/tsd/en_modl.htm. I 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and 
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control 
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the 
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks; 
and the referenced vertical datum (NGVD, NAVD, etc.). 

J Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM and/or FBFM 
must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM andlor FBFM, annotated 
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the 

r effective 1%- and 0.2%-annual-chance floodolain and reaulatorv floodwav at the uostream and downstream limits of the area of revision. I 
D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No 

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations: 
The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1 .OO foot. 

2. Does the request involve the placement or proposed placement of fill? Yes No 

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. 

3. For LOMR requests, is the regulatory floodway being revised? Yes [XI No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1 %-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? [Yl Yes No 

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found in the MT-2 Form 2 Instructions. 

- 
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Flooding Source: Wash 7N2ES6N 
Note: Fill out one form for each flooding source studied 

FEDERALEMERGENCYMANAGEMENTAGENCY 

RlVERlNE HYDROLOGY & HYDRAULICS FORM 

A. HYDROLOGY 

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

1. Reason for New Hydrologic Analysis (check all that apply) 

Not revised (skip to section 2) No existing analysis [7 Improved data 

Alternative methodology Proposed Conditions (CLOMR) Changed physical condition of watershed 

2. Comparison of Representative 1%-Annual-Chance Discharges 

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
Confluence with Agua Fria 1.66 NIA 1,684 
4,301 FEET UPSTREAM 1.47 NIA 1,349 

3. Methodology for New Hydrologic Analysis (check all that apply) 

Statistical Analysis of Gage Records [XI PrecipitationIRunoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.] 
[XI Regional Regression Equations Other (please attach description) 

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support 
the new analysis. The document, "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http://w.fema.gov/mit/tsd/en~modl.htm. 

4. ReviewIApproval of Analysis 

If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvallreview. 

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? 0 Yes No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 
your explanation for why sediment transport was not considered. 

PAPERWORK REDUCTION ACT 
Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this 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, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 
above address. 

B. HYDRAULICS 

Description Cross Section 

1. Reach to be Revised 

Water-Surface Elevations (fl.) 

Effective ProposedlRevised 

Downstream Limit 

Upstream Limit 

2. Hvdraulic Method Used 

Hydraulic Analysis NORMAL DEPTH ANALYSIS [HEC-2 , HEC-RAS, Other (Attach description)] 

FEMA Form 81-89A, SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2 



B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdraulic Models 

FEMA has developed two review programs, CHECK9 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model dlt-1 are in accordance with NFlP 
requirements, and that the data are comparable with the assu ,iptions an,i ;ilniiUginr- :i : ''" '.'HEC-RAr ': ::-' ' " qd CHFC'; QAS iflrntify 
areas of pu1i;lltial error or concern. Thcse tools do not repla~e eng i l i t~~ ing  judyi r~~i l i .  Ch tCK-2  a~ id  CI iilCK-RAS can Le GOWII IU~LULI  trb111 
http://www.fema.gov/miUtsd/frm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK- 
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

HEC-2/HEC-RAS models reviewed with CHECK-2lCHECK-RAS? Yes No 

4. Models Submitted 

Duplicate Effective Model* Natural File Name: 
Corrected Effective Model* Natural File Name: 
Existing or Pre-Project Conditions Model Natural File Name: 
Revised or Post-Project Conditions Model Natural File Name: 
Other - (attach description) Natural File Name: 

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

I *Not required for revisions to approximate I %-annual-chance floodplains (Zone A) - for details, refer to the corresponding section of the instructions. I 
I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 

http://www.fema.gov/mit/tsd/en_modl.htm. I 
C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and 
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory floodway (for deta~led Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control 
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the 
requester's property; certification of a registered professional englneer registered in the subject State; location and description of reference marks; 
and the referenced vertical datum (NGVD, NAVD, etc.). 

d Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM andlor FBFM 
must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of  the effective FlRM andlor FBFM, annotated 
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the 
effective 1%- and 0.2%-annual-chance floodolain and reaulatorv floodwav at the upstream and downstream limits of the area of revision. I 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No 

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: 
The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1 .OO foot. 

2. Does the request involve the placement or proposed placement of fill? Yes No 

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. 

3. For LOMR requests, is the regulatory floodway being revised? Yes ISI No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? !XI Yes No 

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found in the MT-2 Form 2 Instructions. 
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I PAPERWORK REDUCTION ACT I 
Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this 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, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 
above address. 

Flooding Source: Wash 7N2ES6N T I  
Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

I 1. Reason for New Hydrologic Analysis (check all that apply) 

I Not revised (skip to section 2) No existing analysis Improved data 

Alternative methodology Proposed Conditions (CLOMR) Changed physical condition of watershed 

I 2. Comparison of Representative 1%-Annual-Chance Discharges 

I Location Drainage Area (Sq. Mi.) 

Confluence with Agua Fria 0.53 

FIS (cfs) Revised (cfs) 

1. Methodology for New Hydrologic Analysis (check all that apply) 

Statistical Analysis of Gage Records PrecipitationIRunoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support 
the new analysis. The document, "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http://www.fema.gov/mit/tsdlen_modl.htm. 

I. ReviewIApproval of Analysis 

If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review. 

i. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes [qj No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 
your explanation for why sediment transport was not considered. 

B. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposedlRevised 
Downstream Limit 

Upstream Limit 

. Hydraulic Method Used 

Hydraulic Analysis NORMAL DEPTH ANALYSIS [HEC-2 , HEC-RAS, Other (Attach description)] 
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B. HYDRAULICS (CONTINUED) 

. Pre-Submittal Review of Hydraulic Models 

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http://www.fema.govlmifftsdlfrm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK- 
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

HEC9IHEC-RAS models reviewed with CHECK-2lCHECK-RAS? Yes [51 No 

4. Models Submitted 

Duplicate Effective Model* Natural File Name: 
Corrected Effective Model* Natural File Name: 
Existing or Pre-Project Conditions Model Natural File Name: 
Revised or Post-Project Conditions Model Natural File Name: 
Other - (attach description) Natural File Name: 

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

I *Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) - for details, refer to the corresponding section of the instructions. 

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http:llwww.fema.govlmit/tsd/en~modl.htm. 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and 
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control 
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the 
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks; 
and the referenced vertical datum (NGVD, NAVD, etc.). 

boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM andlor FBFM 
ust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM andlor FBFM, annotated 

boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the 
and 0.2%-annual-chance flood~lain and reaulatow floodwav at the u~stream and downstream limits of the area of revision. 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes 1 No 

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: 
The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1 .OO foot. 

2. Does the request involve the placement or proposed placement of fill? Yes No 

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. 

3. For LOMR requests, is the regulatory floodway being revised? Yes El No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate I %-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? [SI Yes No 

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found in the MT-2 Form 2 Instructions. 
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Flooding Source: Wash 8N2ES31 
Note: Fill out one form for each flooding source studied 

FEDERALEMERGENCYMANAGEMENTAGENCY 

RlVERlNE HYDROLOGY & HYDRAULICS FORM 

A. HYDROLOGY 

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

1. Reason for New Hydrologic Analysis (check all that apply) 

Not revised (skip to section 2) No existing analysis Improved data 

Alternative methodology Proposed Conditions (CLOMR) Changed physical condition of watershed 

2. Comparison of Representative 1%-Annual-Chance Discharges 

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
Confluence with Agua Fria 6.14 N/A 4,891 

4,863 feet upstream 4.86 N/A 4,074 

5,828 feet upstream 3.82 NIA 3,664 

3. Methodology for New Hydrologic Analysis (check all that apply) 

Statistical Analysis of Gage Records PrecipitationIRunoff Model HEC-1 VR-20, HEC-1, HEC-HMS etc.] 
[XI Regional Regression Equations Other (please attach description) 

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support 
the new analysis. The document, "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http://www.fema.gov/mit/tsd/en~modl.htm. 

4. ReviewIApproval of Analysis 

If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvallreview. 

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 
your explanation for why sediment transport was not considered. 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this 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, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 
above address. 

B. HYDRAULICS 

Description Cross Section 

1. Reach to be Revised 

Water-Surface Elevations (ft.) 

Effective ProposedIRevised 

Downstream Limit 

Upstream Limit 

2. Hydraulic Method Used 

Hydraulic Analysis NORMAL DEPTH ANALYSIS [HEC-2, HEC-RAS, Other (Attach description)] 
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B. HYDRAULICS fCONTINUED\ 

13.e-Submittal Review of Hydraulic Models 

t 
FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http://www.fema.gov/mifftsd/frm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK- 
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

I HEC-2lHEC-RAS models reviewed with CHECK-2ICHECK-RAS? Yes [XI No 

4. Models Submitted 

Duplicate Effective Model" Natural File Name: 
Corrected Effective Model" Natural File Name: 
Existing or Pre-Project Conditions Model Natural File Name: 
Revised or Post-Project Conditions Model Natural File Name: 
Other - (attach description) Natural File Name: 

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

I "Not required for revisions to approximate I %-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the instructions. 

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http://www.fema.govlmit/tsdlen~modl.htm. 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and 
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control 
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easemeits and boundaries; boundaries of the 
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks; 
and the referenced vertical datum (NGVD, NAVD, etc.). 

I Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM andlor FBFM 
lust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM andlor FBFM, annotated 
J show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the 

effective 1%- and 0.2%-annual-chance floodulain and reaulatorv floodwav at the uustream and downstream limits of the area of revision. Q 
D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? 17 Yes No 

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: 
The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result In increases above 1 .OO foot. 

2. Does the request involve the placement or proposed placement of fill? Yes No 

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. 

3. For LOMR requests, is the regulatory floodway being revised? I7 Yes [XI No 

If Yes, attach evidence of regulatory floodway revision notif~cation. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate I %-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMR requests, does this request require property owner notif~cation and acceptance of BFE increases? [XI Yes No 

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner not~fication 
can be found in the MT-2 Form 2 Instructions. 
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FEDERALEMERGENCYMANAGEMENTAGENCY 

RlVERlNE HYDROLOGY & HYDRAULICS FORM I 0.M.B No. 3067-0148 
Expires September 30,2005 I 

I PAPERWORK REDUCTION ACT I 
Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this 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, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 

Flooding Source: Wash 8N2ES31 
Note: Fill out one form for each flooding source studied 

L 

A. HYDROLOGY 

I 1. Reason for New Hydrologic Analysis (check all that apply) 

I Not revised (skip to section 2) [51 No existing analysis Improved data 

Alternative methodology Proposed Conditions (CLOMR) Changed physical condition of watershed 

I 2. Comparison of Representative 1%-Annual-Chance Discharges 

I Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 

9,026 feet upstreami 3.62 NIA 3,601 

14,127 feet upstream 2.52 NIA 2,788 

18,650 feet upstream 0.73 NIA 

Methodology for New Hydrologic Analysis (check all that apply) 

I Statistical Analysis of Gage Records [XI PrecipitationlRunoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

I Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support 
the new analysis. The document, "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http:llwww.fema.govirnit~tsd/en_modl.htm. 

1 4. ReviewlApproval of Analysis 

1 If your community requires a regional. state, or federal agency to review the hydrologic analysis, please attach evidence of approvallreview, 

I 5. Impacts of Sediment Transport on Hydrology 

I Was sediment transport considered? Yes (XI No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 
your explanation for why sediment transport was not considered. 

6. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposediRevised 

Downstream Limit 

Upstream Limit 

.. Hvdraulic Method Used 

I Hydraulic Analysis NORMAL DEPTH ANALYSIS [HEC-2 , HEC-RAS, Other (Attach description)] 

- - 
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B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdraulic Models 

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http://w.fema.govlmit/tsdlfrm~soft.htm We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK- 
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

I HEC-2lHEC-RAS models reviewed with CHECK-2ICHECK-RAS? 

I 4. 
Models Submitted 

Duplicate Effective Model* Natural File Name: 
Corrected Effective Model* Natural File Name: 
Existing or Pre-Project Conditions Model Natural File Name: 
Revised or Post-Project Conditions Model Natural File Name: 
Other - (attach description) Natural File Name: 

Yes IXI No 

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

I *Not required for revisions to approximate I %-annual-chance floodplains (Zone A) - for details, refer to the corresponding section of the instructions. 

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http:llw.fema.gov/mi~tsdlen~modI.htm. 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and 
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control 
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the 
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks; 
and the referenced vertical datum (NGVD, NAVD, etc.). 

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM and/or FBFM 
ust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM andlor FBFM, annotated 
show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the 

1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision. 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes IJ No 

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: 
The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot. 

2. Does the request involve the placement or proposed placement of fill? Yes I7 No 

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. 

3. For LOMR requests, is the regulatory floodway being revised? C] Yes rn No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1 %-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? 1SI Yes ,!l No 

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner not~fication 
can be found in the MT-2 Form 2 Instructions. 
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PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this 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, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 
above address. 

Flooding Source: Wash 8N2ES31 T I  
Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

1. Reason for New Hydrologic Analysis (check all that apply) I -- I 
I Not revised (skip to section 2) [XI No existing analysis Improved data 

Alternative methodology Proposed Conditions (CLOMR) Changed physical condition of watershed 

I 2. Comparison of Representative 1%-Annual-Chance Discharges 

I Location Drainage Area (Sq. Mi.) 

Confluence with 8N2ES31 0.93 

FIS (cfs) Revised (cfs) 

1,096 

.i 

1. Methodology for New Hydrologic Analysis (check all that apply) 

Statistical Analysis of Gage Records [XI PrecipitationIRunoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.] 
[XI Regional Regression Equations Other (please attach description) 

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support 
the new analysis. The document, "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http:llwww.fema.gov/rnit~tsd/en_modl.htm. 

4. ReviewIApproval of Analysis 

If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvallreview. 

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes [XI No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 
your explanation for why sediment transport was not considered. 

B. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposediRevised 

Downstream Limit 

Upstream Limit 

. Hydraulic Method Used 

I Hydraulic Analysis NORMAL DEPTH ANALYSIS [HEC-2 , HEC-RAS, Other (Attach description)] I 
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B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdraulic Models 

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify 
,-reas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be  downloaded from 
http://www.fema.gov/mit/tsd/frm-soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK- 
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

HEC-2lHEC-RAS models reviewed with CHECK-2lCHECK-RAS? Yes No 

4. Models Submitted 

Duplicate Effective Model* Natural File Name: 
Corrected Effective Model* Natural File Name: 
Existing or Pre-Project Conditions Model Natural File Name: 
Revised or Post-Project Conditions Model Natural File Name: 
Other - (attach description) Natural File Name: 

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

I *Not required for revisions to approximate.l%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the instructions. 

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http://www.fema.gov/mit/tsd/en-modI.htm. 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and 
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control 
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the 
requester's property; certification of a reg~stered professional engineer registered in the subject State; location and description of reference marks; 
and the referenced vertical datum (NGVD, NAVD, etc.). 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No 

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Sect~on 65.12 of the NFlP regulations: 
The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1 .OO foot. 

2. Does the request involve the placement or proposed placement of fill? [7 Yes No 

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. 

3. For LOMR requests, is the regulatory floodway being revised? Yes [XI No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate I %-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes No 

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found in the MT-2 Form 2 Instructions. 
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I PAPERWORK REDUCTION ACT I 
Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this 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, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 

Flooding Source: Wash 8N2ES31 T2 
Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

I 1. Reason for New Hydrologic Analysis (check all that apply) 

I Not revised (skip to section 2) No existing analysis Improved data 

Alternative methodology Proposed Conditions (CLOMR) Changed physical condition of watershed 

I 2. Comparison of Representative 1%-Annual-Chance Discharges 

I Location Drainage Area (Sq. Mi.) 

Confluence with 8N2ES31 0.92 

FIS (cfs) Revised (cfs) 

1. Methodology for New Hydrologic Analysis (check all that apply) 

Statistical Analysis of Gage Records PrecipitationIRunoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support 
the new analysis. The document, "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http:llwww.fema.govimit~tsdlen~modl.htm. 

I. ReviewIApproval of Analysis 

If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvallreview. 

i. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes (XI No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 
your explanation for why sediment transport was not considered. 

B. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposediRevised 

Downstream Limit 

Upstream Limit 

. Hydraulic Method Used 

Hydraulic Analysis NORMAL DEPTH ANALYSIS [HEC-2 , HEC-RAS, Other (Attach description)] 
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B. HYDRAULICS ICONTINUED) 

3. Pre-Submittal Review of Hvdraulic Models 

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP ' requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS ~dentify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:llw.fema.govlmit/tsdlfrm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK9 and CHECK- 
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

I HEC-2lHEC-RAS models reviewed with CHECK-PICHECK-RAS? • Yes [XI No 

1 4. Models Submitted 

I Duplicate Effective Model* Natural File Name: 
Corrected Effective Model* Natural File Name: 
Existing or Pre-Project Conditions Model Natural File Name: 
Revised or Post-Project Conditions Model Natural File Name: 
Other - (attach description) Natural File Name: 

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

I *Not required for revisions to approximate I %-annual-chance floodplains (Zone A) - for details, refer to the corresponding section of the instructions. 

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http://w.fema.govlmit/tsd/en~modl.htm. 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and 
, proposed conditions 1 %-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1 %- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control 
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the 
requester's property; certification of a reg~stered professional engineer registered in the subject State; location and description of reference marks; 
and the referenced vertical datum (NGVD, NAVD, etc.). 

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM and/or FBFM 
?ust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM andlor FBFM, annotated 

show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the 
effective 1%- and 0.2%-annual-chance floodplain and reaulatorv floodwav at the uostream and downstream limits of the area of revision. C 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No 

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: 
The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1 .OO foot. 

2. Does the request involve the placement or proposed placement of fill? Yes No 

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. 

3. For LOMR requests, is the regulatory floodway being revised? • Yes No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate I %-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes • No 

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found in the MT-2 Form 2 Instructions. 
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-..- " - 8  , . , I Confluence with 8N2ES31 0.52 NIA 

. Methodology for New Hydrologic Analysis (check all that apply) I 
I Statistical Analysis of Gage Records rn PrecipitationIRunoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.] 

[XI Regional Regression Equations Other (please attach description) 

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support 
the new analysis. The document, "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http://www.fema.govlmit~tsd/en~modl,htm. 

4. ReviewIApproval of Analysis 

If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvallreview. 

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes [XI No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 
your explanation for why sediment transport was not considered. 

B. HYDRAULICS 

I 1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposedlRevised I Downstream Limit 

I Upstream Limit 

C . Hvdraulic Method Used 

Hydraulic Analysis NORMAL DEPTH ANALYSIS [HEC-2 , HEC-RAS, Other (Attach description)] I 
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B. HYDRAULICS (CONTINUED) 

( 3. Pre-Submittal Review of Hvdraulic Models I 

t 
FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http://www.fema.gov/miUtsd/frm-soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK- 
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

HEC-2lHEC-RAS models reviewed with CHECK-2lCHECK-RAS? Yes [XI No 

4. Models Submitted 

Duplicate Effective Model* Natural File Name: 
Corrected Effective Model* Natural File Name: 
Existing or Pre-Project Conditions Model Natural File Name: 
Revised or Post-Project Conditions Model Natural File Name: 
Other - (attach description) Natural File Name: 

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

I *Not required for revisions to approximate I %-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the instructions. I 
I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 

http://www.fema.gov/mit/tsd/en-modl.htm. I 
C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and 
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control 
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the 
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks; 
and the referenced vertical datum (NGVD, NAVD, etc.). 

D. COMMON REGULATORY REQUIREMENTS 

1 I For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No 

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: 
The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot. 

i 
2. Does the request involve the placement or proposed placement of fill? Yes No 

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. 

3. For LOMR requests, is the regulatory floodway being revised? Yes [XI No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? rn Yes No 

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found in the MT-2 Form 2 Instructions. 
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Flooding Source: Wash 8N2ES31 T4 
Note: Fill out one form for each flooding source studied 

FEDERALEMERGENCYMANAGEMENTAGENCY 

RlVERlNE HYDROLOGY & HYDRAULICS FORM 

A. HYDROLOGY 
- - 

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

1. Reason for New Hydrologic Analysis (check all that apply) 

Not revised (skip to section 2) No existing analysis Improved data 

Alternative methodology Proposed Conditions (CLOMR) Changed physical condition of watershed 

2. Comparison of Representative 1 %-Annual-Chance Discharges 

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 

Confluence with 8N2ES31 0.79 NIA 1,562 

3. Methodology for New Hydrologic Analysis (check all that apply) 

Statistical Analysis of Gage Records [XI PrecipitationIRunoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.] 
[XI Regional Regression Equations Other (please attach description) 

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support 
the new analysis. The document, "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http://www.fema.govlmit~tsdlen~modl.htm. 

4. ReviewlApproval of Analysis 

If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvallreview. 

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 
your explanation for why sediment transport was not considered. 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this 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, SW, Washington DC 20472, Papetwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 
above address. 

B. HYDRAULICS 

Description Cross Section 

1. Reach to be Revised 

Water-Surface Elevations (ft.) 
Effective ProposedlRevised 

Downstream Limit 

Upstream Limit 

2. Hydraulic Method Used 

Hydraulic Analysis NORMAL DEPTH ANALYSIS [HEC-2 , HEC-RAS, Other (Attach description)] 
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6. HYDRAULICS (CONTINUED) 
b 

3. Pre-Submittal Review of Hydraulic Models 

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http://www.fema.gov/mit/tsd/frm~soft.htm We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK- 
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

HEC-2IHEC-RAS models reviewed with CHECK-2ICHECK-RAS? Yes [51 No 

4. Models Submitted 
I 

1 Duplicate Effective Model* Natural File Name: 
Corrected Effective Model* Natural File Name: 
Existing or Pre-Project Conditions Model Natural File Name: 
Revised or Post-Project Conditions Model Natural File Name: 
Other - (attach description) Natural File Name: 

I 

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

I *Not required for revisions to approximate I %-annual-chance floodplains (Zone A) - for details, refer to the corresponding section of the instructions. I 
I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 

http://www.fema.govlmitltsdlen~modi.htm. I 
C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where appiicable): the boundaries of the effective, existing, and 
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control 
iiidicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the 
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks; 
and the referenced vertical datum (NGVD, NAVD, etc.). 

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM andlor FBFM 
and regulatory floodway boundaries. Please attach a copy of the effective FlRM andlor FBFM, annotated 

show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the 
floodplain and regulatorv floodwav at the upstream and downstream limits of the area of revision. I 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No 

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations: 
The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1 .OO foot. 

2. Does the request involve the placement or proposed placement of fill? Yes No 

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. 

3. For LOMR requests, is the regulatory floodway being revised? Yes No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? [XI Yes No 

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found in the MT-2 Form 2 Instructions. 
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Upper Agua Fria Watershed 
Zone A Floodplain Delineation Study 

Section 3: Survey and Mapping Information 

3.1 Field Survey Information 

Field survey related to this contract consisted of surveying any man made structures that would 
impact the floodplains w i h n  this watershed and setting elevation reference monuments (ERMs). 
Field survey was conducted under the supervision of Brent J. Smith, R.L.S. Field notes for the 
ERMs are contained in the document Upper Agzta FrZa Floodplain Delineation S~ZL&) Elevation Reference 
Monaments. Field notes for the hydraulic structure survey are provided in the document UpperAgua 
F ~ a  Floodplain Delineation Stu&) Stmctare Sumey. Copies of the field notes that pertain to Watershed 
#2 are provided in Appendix C. 

3.2 Mapping 

RBF used existing dlgital elevation models (DEM) and dgital terrain models @TM) provided by the 
Flood Control District of Maricopa County. Landata Airborn Systems created the DTM from 
&gital ortho-photos that were created as part of the Maricopa County Ortho-photo project in 2000 
and 2001. Landata Airborn Systems produced the photography and DTMs under the supervision 
of ICas E b r a h .  

RBF Consulting set the panels and supplied the horizontal and vertical control for the Maricopa 
County Ortho-photo project under the supervision of Brent J. Smith, R.L.S. The coordinate system 
is based on NAD 83, Arizona State Plane- Central Zone. The vertical coordmate system is NAVD 
88. The RBF Consulting job number for the mapping is 45-100774. 

As part of the Maricopa County Ortho-photo project Landata flew aerial photography for the entire 
county. The dates the photos were flown are December 16,2000 through March 15,2001. The 
vertical control was based on GDACS monuments established by the Maricopa County Department 
of Transportation. 

Appendur C contains part of the narrative from the "Maricopa County Ortho-photo GPS-Summary 
of Procedure Final Report" stamped by Brent J. Smith, R.L.S. Appendces A through C are 
provided on a CD in Appendix C. 
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Upper Agua Fria Watershed 
Zone A Floodplain DeIineation Stuay 

Section 4: Hydrology 

4.1 Method Description 

The purpose of the hydrolog~c analysis is to provide peak flow data for the Zone A flood plain 
delineation of all washes m this watershed that have a drainage area of at least one-half square mde. 
Peak flows for the 100-year 6-hour storm were computed using the Army Corps of Engineers' 
Flood Hydrograph Package HEC-1, version 4.01E, dated May 1991. Environmental Modeling 
Systems Incorporated's (EMS-I) Watershed Modehg System version 6.1 (WMS), dated June 1, 
2002, was used to b d d  the hydrologic model using a grid of elevation data and geographic 
information system (GIs) data provided by the Flood Control District of Maricopa County (FCD). 
Additionally, WMS was used to verifj the HEC-1 peak flow calculafions using the USGS's and 
FHWA's National Flood Frequency (NFF) equations for Arizona. 

4.2 Parameter Estimation 

Hydrologic parameters were estimated using the FCD's methodology, as o u h e d  in Volume I of the 
Drainage DeQn ManaalFor Maricopa Coznty (DDM), dated January 1, 1995. The following sections 
discuss the parameter estimation in detail. 

4.2.1 Drainage Arca Boundaries 

Figure 4.1 shows the sub-basin deheation for the Upper Agua Fria Watershed #2. There are four 
tributaries to the Agua Fria hver  in Watershed #2 that have drainage areas greater than '/z square 
mile. Watershed #2 consists of 4 sub-watersheds that are tributary to the Agua Fria River (Sub- 
Watersheds 2A through 2D). The furthest downstream drainage points for each sub-watershed are 
located at the wash's confluence with the Agua Fria River. Watershed #2 is mostly undeveloped. 
There are several &t roads tvithul the watershed, a power line easement, campgrounds, a few 
buildings, and the Interstate-1 7 Freeway. 

Sub-basin delineation was performed by WMS using an digital elevation model @EM) produced 
from the digital orthophotos, dated May 26,2001 . The grid spacing of the DEM is 3 0 feet and it 
has an accuracy of plus or minus five feet. 

4.2.2 Watershed Work Maps 

Figure 4.1 and Exhibit 1 show the sub-basin boundaries, confluence or concentration points, 
routing reaches, longest flow path, and a peak flow summaly of Watershed #2. The subwatersheds 
are labeled with Sub-watershed 2A having the most southern outlet to the Agua Fria fiver, with the 
sub-watersheds increasing alphanumerlcally to the north, where the outlet for sub-watershed 2D is 
the most northern outlet in Watershed #2. Within each watershed the sub-basins are labeled by the 
sub-watershed name, followed by a number. The number starts with one at the most downstream 
sub-basin, and increases as the sub-basins go upstream. The concentration poll~t for each sub-basin 
is labeled with a "CP" in front of the name of the upstream sub-basin. The routing reach is named 
by replacing the "CP" with an " R  for the reach downstream of the concentration pomt. 

There are 24 sub-basins dvided between the four sub-watersheds, labeled 2A1 through 2D15. 
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Upper Agua Fria Watershed 
Zone A Floodplain Delineation Study 

There are 18 concentration points labeled CP2Al through CP2D14, and 14 routing reaches labeled 
R2A2 tl~rough R2D14. 

Figure 4.2 shows the watershed boundaries overlain on top of the soil map units, according to the 
Aguila-Carefree Soil Survcy. Figure 4.3 shows the land use designation for Watershed #2. 

4.2.3 Gage Data 

Table 4.1 Iists the rain gage locations in the vicinity of Watershed #2. None of these gages are 
within Watershed #2. 

Table 4.1- List of Gages Near Watershed #2 

Gage I.D. I Name I Installation Date I "he  
I I I 

5650 I Lake Pleasant 1 12/10/1991 I Precipitation 

4.2.4 Statistical Parameters 

-- 

5630 

5625 

5583 

Statistical Parameters have not been considered at ths  stage of the study. 

4.2.5 Precipitation 

New River Landfill 

Sun Up Ranch 

Slcunk Creek near New hver  

The NOAA Atlas I1 was used to obtain a 100-year 6-hour point precipitation value of 3.50 inches 
for Watershed #2. Accordmg to the DDM's Deslgn Rainfall Criteria for Maricopa County (pg. 2-3), 
watersheds with drainage areas of 20 square miles or less should be analyzed using the 6-hour local 
storm. 

4/29/ 1993 

3/21/1984 

6/2/95 

E-IEC-1's JD card option was used to reduce point precipitation values using the depth-area 
reduction factors from the DDM. Table 4.2 lists the depth-area rainfall relations that were input 
onto the JD card. The appropriate rainfall &stxibution pattern for the 6-hour storm was also input 
onto the corresponlng PC cards. 

Table 4.2- Depth-Area Relation used in the HEC-1 Model 

Precipitation 

Precipitation 

Telemetty Stage 
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Depth 
Inches 

3.50 

3.48 

3.41 

3.23 

Area 
Square Miles 

0.0001 

0.5 

2.8 

16.0 

Rainfall Distribution Pattern 

1 

1 

2 

3 



LEGEND 

Concentration Points 

CP2Al Confluence Name 

Washes 

Path of Longest Flow 

Sub-Basin Boundaries 

Sub-Basin Name 

Routing Reach Name 



I . . .  
Cat46ULTlNE 

3000 0 3000 6000 Feet 
1 I I 

LEGEND 

J 0  Sub-Basin Boundaries 

I WMS I.D., Soil Name, Map Unit Symbol - 45, Anthony-Arim complex, 6 

47, Arimcobbly sandy loam, 8 

63. continental clay loam, 0 to 3 percent slopes. 24 

65, Continental cobbly day loam, 1 to8 percent slopes, 26 

r A  67, Continental-Oham complex, 28 

70, Dixaleta-Rock outcrop complex, 25 to 65 percent slopes, 31 

I4  72, Ebaverygravelly loam, 1 to 8 percent slopes, 33 

I I 1 73, Eba very gravelly loam, 8 to 20 percent slopes, 34 

I ' 75, EbaContinental mmp bx. I to 8 percent slopes, 36 

1 76. Eba-Continentalcave association, 3 to 20 percent slopes. 37 

79. Eba-Pinaleno complex, 3 to 20 percent sbpes. 40 

80, Eba-Pinaleno complex, 20 to 40 percent slopes, 41 

7 91. Gachado-Lomlas-Rock outcrop complex. 7 to 55 percent slopes, 52 

- 102, Gran-Wickenburg-Rock outcrop complex, 1 to 7 percent slopes, 63 

I 105. Greyeaglesuncity Variant complex. 1 to 7 percent slopes, 66 

111, LehmansRock outcrop complex, 8 to 65 percent slopes, 72 

132, Nickel-Cave complex, 8 to 30 percent slopes, 93 

134, Ohaco gravelly loam, 95 

1 135,Pinaleno-TresHermnosmmplex,1to10percentslopes.96 

I 1 142, Rock outcmpGachado complex, 5 to 55 percent slopes, 103 

150.To1riorthenh,l5to40percentslopes.I11 

143, Rock outcmpLehmans complex, 15 to 65 percent slopes, 104 

159, Tres Hermanos gravelly sandy loams, 120 

UPPER AGUA FRlA WATERSHED 
ZONE A FLOODPLAIN DELINEATION STUDY 

WATERSHED #2 (TABLE MESA ROAD AREA) 
SOILS M A P  
FIGURE 4.2 





Upper Agua Fria Watershed 
Zone A Floodplain Delineation Study 

4.2.6 Physical Parameters 

The Green and Ampt infiltration equations were used within HEC-1 to estlrnate rainfall losses 
according to the procedures outlined in the DDM. WMS was used to calculate the logarithmic area 
averages of the hydraulic conductivities of each map unit within each sub-basin. WMS also selects 
the capdla~y suction (PSI13 and soil moisture deficit (DTHETA) using the average XI<SAT value. 
After PSIF and DTHETA arc calculated the =SAT value is adjusted for vegetative cover. 

A GIS based soils map of thc SCS S o i l S u y ~ x ~ ~  OfAguila-Carg~ee Area, Parts ofMam'copa CounD and Pinal 
Counties, Am'~ona, issued April 1986 was obtained from the FCD for input into WMS. Figurc 4.2 
shows the soils map for Watershed #2. A table relating the Map Unit numbers to the X S A T  
values was obtained from Appendix A of the DDM. Table 4.3 lists the map unit values that were 
input into WMS to compute the rainfall losses. 

Table 4.3- Sub-Basin Soils used in Rainfall Loss Calculations 
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Yo 
Effective 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

XKSAT 
inch/hr 

0.62 

0.96 

0.02 

0.0 1 

0.02 

0.33 

0.23 

0.23 

0.07 

0.13 

0.17 

0.17 

0.16 

Description 

Anthony-Arizo Complex 

Arizo Cobbly Sandy Loam 

Continental Clay Loam, 0-3% slopes 

Continetltal Cobbly Clay Loam, 1-8% slopes 

Continental-Ohaco Complex 

Dixaleta-Rock outcrop complex, 25-65% 
slopes 

Eba very gravelly loam, 1-8% slopes 

Eba very gravelly loam, 8-20% slopes 

Eba-Continental Complex, 1-8% slopes 

Eba-Continental Cave Association, 3-20% 
Slopcs 

Eba-Pinaleno Complex, 3-20% Slopes 

Eba-Pinaleno Complex, 20-40% Slopes 

Gachado-Lomitas-Rock outcrop complex, 7 
to 55% slopes 

WMS 
I.D. 

45 

47 

63 

6 5 

67 

70 

72 

7 3 

7 5 

7 6 

7 9 

80 

91 

Impervious 
Area 

Yo 

0 

0 

0 

0 

0 

3 5 

0 

0 

0 

0 

0 

35 

20 

SCS 
MUSYM 

6 

8 

24 

26 

28 

31 

3 3 

34 

3 6 

37 

40 

41 

52 



Upper Agua Fria Watershed 
Zone A Floodplain Delineation Study 

Table 4.3- Sub-Basin Soils used in Rainfall Loss Calculations 

The FCD provided land use data in shape file (GIs) format based on Maricopa Associated 
Governments P A G )  Data. The percent vegetative cover was varied accordmg to the elevation 
range as specified by the Flood Control District of Maricopa County. A description is provided in 
Appendix D. Table 4.4 lists the land use data that was imported into WMS to help determine 
rainfall losses. The land use data provided initial abstraction calculations. Because the hfference in 
land use between "Recreational Open Space" and "Vacant" in Watershed #2 is in name only, all of 
the area defined as "Recreational Open Space" was changed to "Vacant" for m o d e h g  purposes. 

Yo 
Effective 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 
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Impervious 
htea 

Yo 

25 

0 

30 

0 

0 

0 

65 

60 

0 

0 

Table 4.4- Land Use Characteristics used to Compute Green and Ampt Parameters 

XKSAT 
inch/hr 

0 14 

0 23 

0 09 

0 33 

0 04 

0 07 

0 10 

0 14 

0 40 

0.06 

WMS 
I.D. 

102 

105 

11 1 

132 

134 

135 

142 

143 

150 

159 

Land Use 
Classification 

Recreational 
Open Space 

Vacant 

Transportation 

SCS 
MUSYM 

63 

6 6 

72 

9 3 

9 5 

9 6 

103 

104 

111 

120 

Impervious 
Area 

YO 

0 

0 

80 

Description 

Gran-Wickenburg-Rock Outcrop complex, 
1-7% slopes 

Greyeagle-Suncity variant complex, 1-7% 
Slopcs 

Lehmana-Kock outcrop complex 

Nickel-Cave complex 

Ohaco gavelly loam 

Pmaleno-Tres Hermanos complex, 1-10% 
slope 

Rock outcrop-Gachado complex 

Rock outcrop-Lehmans complex 

Tornorthents 

Tre5 Hermanos gravelly sandy loams 

Vegetative 
Cover 

YO 

20-30 

20-35 

20-30 

Description 

Hillslopes, 
Sonoran Desert 

HiUslopes, 
Sonoran Desert 

Developed 

Initial 
Abstraction 

inches 

0.10 

0.15 

0.10 

Soil 
Conduon 

Normal 

D 1 ~  

Normal 
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Unil I-bdrograph Procedare 

The Clarli Unit Hydrograph procedure was used because the IIDM states that it "is recommended 
for watersheds or subbasins less than about 5 square rmles in size with an upper lunit of application 
of 10 square mdes." 

The Papadalcis and I<azan equation shown below is used to compute T, for the Clark Unit 
Hydrograph Procedure in Maricopa County: 

T', = 11.4~0.50k~0.52y-0.31 .-0.18 
L 2 

where T, = time of concentration, hours 
L = length of flow path for T,, miles 
k, = representative watershed resistance coefficient 
S = watercourse slope, feet/rmle 
i = average rainfall excess intensity during the time T,, inches/hour (DDM, pg 5-1 0) 

WMS uses the Green and Ampt parameters for each sub-basin and the 6-hour precipitation depth 
(3.5 inches) to compute i. Both L and S are computed from the DEM by WMS, and the watershed 
resistance coefficient is based on the drainage area, computed by WMS, and the sub-basin roughness 
type. A maximum roughness (Type D, Table 5.1 of the DDM, pg. 5-13) was chosen because of the 
mountainous terrain and the short flow paths present in the watershed. WMS wdl also adjust the 

8 watercourse slope for stecp slopes accorlng to Figure 5.4 in the DDM. Table 4.5 lists the values 
WMS used to calculate thc tkne of concentration (TJ and storage value (R) for the Clark Unit 
Hydrograph. 

Table 4.5- Values Used to Compute Clark Unit Hydrograph Parameters 

0 
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Measured Slope* 
feet/mile 

638.67 

624.78 

841.89 

599.42 

507.16 

219.34 

305.05 

363.12 

418.54 

260.47 

Length of 
Longest Flow 

Path* 
miles 

1.506 

1.169 

1.217 

1.432 

1.094 

1.690 

2.305 

1.989 

1.132 

1.533 

Sub- 
Basin 

2A1 

2A2 

2B 1 

2B2 

2B3 

2C1 

2C2 

2C3 

2C4 

2Dl 

Adjusted Slope 
feet/mile 

315.00 

315.00 

315.00 

312.92 

302.87 

217.73 

264.27 

282.59 

296.1 1 

246.1 1 

Area 
square miles 

0.5744 

0.5000 

0.2699 

0.4775 

0.5225 

0.1970 

0.5345 

0.3696 

0.5624 

0.3569 



Sub- Area I A DTHETA PSIF Adj. RTIMP Tc R 
Basin sq. mi. inches XKSAT O/u hours hours 

in./hr 

2A1 0.5744 0.150 0.343 7.105 0.113 22.8 0.471 0.305 

2A2 0.5000 0.1 50 0.196 10.967 0.280 9.7 0.388 0.217 

2B1 0.2699 0.150 0.390 5.737 0.189 33.6 0.429 0.357 

2B2 0.4775 0.150 0.350 4.535 0.344 27.5 0.475 0.329 

2133 0.5225 0.150 0.368 5.181 0.257 21.6 0.396 0.206 
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Table 4.6- HEC-1 Sub-Basin Parameters for Watershed #2 

Channel Rozlting 

There are fourteen reaches that require channel routing. Normal depth routing was performed in 
HEC-1 for the reaches listed in Table 4.7. The Cross-sections were created in WMS using the cross 
section edltor on a TIN created from the DEM and contour data. Normal depth was calculated 
using WMS's channel calculator. Cross-section plots are provided in Appendlx D.3, along with the 
calculation results. Table 4.7 summarizes the normal depth routing calculations. 
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PSIF 

5.220 

4.591 

4.336 

4.491 

6.339 

5.932 

4.936 

5.72 

4.644 

4.559 

6.165 

6.058 

6.339 

5.798 

5.465 

5.421 

5.664 

5.305 

5.181 

DTHETA 

0.370 

0.350 

0.350 

0.350 

0.383 

0.397 

0.354 

0.39 

0.35 

0.35 

0.392 

0.397 

0.363 

0.382 

0.380 

0.380 

0.366 

0.343 

0.339 

Sub- 
Basin 

2C1 

2C2 

2C3 

' 2C4 

2D 1 

2D2 

2D3 

2D4 

2D5 

2D6 

2D7 

2D8 

2D9 

2D10 

2 D l l  

2D12 

2D13 

2D14 

2D15 

Adj. 
XKSAT 
in./hr 

0.231 

0.323 

0.385 

0.369 

0.148 

0.17 

0.278 

0.187 

0.302 

0.32 

0.157 

0.164 

0.150 

0.181 

0.218 

0.227 

0.205 

0.242 

0.256 

Are a 
sq. mi. 

0.1970 

0.5345 

0.3696 

0.5624 

0.3569 

0.3902 

0.5354 

0.1235 

0.4188 

0.5000 

0.1990 

0.5759 

0.5211 

0.6188 

0.1971 

0.5322 

0.3812 

0.3677 

0.4242 

I A 
inches 

0.150 

0.150 

0.150 

0.150 

0.150 

0.150 

0.150 

0.150 

0.150 

0.150 

0.150 

0.150 

0.144 

0.147 

0.150 

0.150 

0.143 

0.138 

0.138 

RTIMP 
%, 

.304 

14.8 

24.1 

26.5 

11.227 

9.3 

17.6 

25.8 

9.3 

0.0 

0.0 

8.3 

9.5 

8.6 

0.0 

11.9 

20.8 

27.4 

35.3 

T c 

hours 

0.679 

0.733 

0.650 

0.417 

0.550 

0.771 

0.513 

0.392 

0.846 

1.042 

0.767 

0.592 

0.738 

0.683 

0.367 

0.467 

0.525 

0.508 

0.563 

R 
hours 

0.925 

0.731 

0.701 

0.215 

0.482 

0.808 

0.357 

0.400 

0.776 

0.995 

0.924 

0.354 

0.645 

0.504 

0.269 

0.285 

0.453 

0.438 

0.436 
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* Reach length and slope are obtained from WMS by listing the stream segment length (SL) and stream segment slope 
(SS). These values may match rnaxim~im stream length (MSL) and maximum stream slope (MSS) in some cases, but not in 
all cases. SL and SS will not match MSL and MSS if there is a stream defined in WhIS that is not the routing reach, but it 
is longer than the routing reach. 

4.3 Problems Encountered During the Study 

Table 4.7- Channel Routing Parameters 

4.3.1 Special Problems and Solutions 

Reach 

R2A2 

R2B2 

R2B3 

R2C2 

R2C4 

R2D2 

R2D3 

R2D5 

R2D6 

R2D 8 

R2D9 

R2Dll  

K2D 12 

IUD14 

Modehlg watersheds in WMS using DEMs, TINS, and Map Objects presents a problem when two 
branches of a stream join at a confluence point. When using the DEM, TIN, or Map modules for 
watershed modeling, WMS wlll not allow two outlets or confluence points to be next to each other 
without having any area bctween the two outlets. If two washes are combining, and each wash is 
receiving routed flow from an upstream sub-basin, four hydrographs will be generated and 
combined at the confluence point. It is often desirable, especially in floodplain modelulg, to know 
the combined peak flow of a routing reach and a sub-basin before the flows are combined at a 
tributary confluence. For Watershed #2 ths  problem was avoided by creating a base HEC-1 model 
in WMS and then manually edting the input file outside of WMS to add extra IIC cards to combine 
hydrographs in sets of two at the most. For example, CP2C3, an HC card combining R2C4 and @ 2C3, was added just upstream of CP2C in order to determine what the peak flow in that reach will 
be prior to it combining with the flow from sub-basin 2C2. Similarly, CP2D2U, C2D11U, CP2D10, 

NSTPS 

1 

1 

2 

3 

3 

2 

4 

1 

2 

2 

2 

2 

1 

1 

Reach Length* 
feet 

61 85 

431 3 

5922 

5066 

9869 

4867 

9665 

965 

2035 

3199 

5102 

4525 

1971 

3306 

for Normal Depth Routing 
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Slope 
ft/ft 

0.06943 

0.03623 

0.03857 

0.02543 

0.03165 

0.01 574 

0.01992 

0.01254 

0.02060 

0.01614 

0.01206 

0.01760 

0.02704 

0.01785 

Velocity 
s 

14.79 

11.20 

11.08 

6.47 

10.63 

10.17 

7.44 

7.20 

2.96 

5.83 

8.91 

9.01 

10.28 

9.50 
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CP2D13, CP2D7, C132DSU, and CP2D4 were added to more accurately determine the peak flow in 
individual washes. The model created purely by WMS is called "wmsbase.hcl", whde the revised 

@ model is called "0648ws2r.hc17'. A copy of "wrnsbase.hc1 " (input file only) is provided in Appendx 
D, along with the output file "0648ws2r.out" (output file) for comparison purposes. 

Another shortcoming of WMS is that it automatically adds a routing reach to the downstream end 
of the lowest drainage point. These routing reaches were taken out of the revised model, along with 
the ICO cards for the concentration points and the sub-basins. 

WMS also only allows three lines of ID cards at the beginning of the HEC-1 files. More explanation 
has been added to "0648ws2r.hcl". 

4.3.2 Modeling warning and error messages 

The HEC-1 model did not produce any error or warning messages. 

4.4 Calibration 

Recorded data has not been used to calibrate the model at t h s  stage of the study. The NFF 
equations for Arizona have been used as a comparison. 

4.5 Final Results 

t 4.5.1 Hydrologic Analysis Results 

Table 4.8 lists the results of the hydrologic analysis. 

Table 4.8- HEC-1 Results 

8 
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L 

Unit Peak 
cfs/sq. mi. 

2608 

2432 

2028 

191 6 

2337 

21 94 

1840 

1733 

1646 

Drainage ID 

2A2 

R2A2 

2A 1 

CP2A1 

2133 

R2B3 

2B2 

CP2B2 

K2B2 

Runoff 
Volume 
acre-feet 

71.60 

71.60 

73.65 

142 54 

60.09 

60.09 

55.93 

141.93 

110.53 

Area 
sq. miles 

0.50 

0.50 

0.57 

1.07 

0.52 

0.52 

0.48 

1 .OO 

1 .OO 

Peak 
Discharge 

cfs 

1304 

1216 

1156 

2050 

1215 

1141 

883 

1733 

1646 

Time to 
Peak 
hours 

4.25 

4.25 

4.33 

4.33 

4.25 

4.33 

4.33 

4.33 

4.42 
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Runoff 
Volume 
acre-feet 

34.95 

141.93 

63.95 

63.95 

41.38 

100.78 

56.58 

164.42 

148.67 

19.56 

164 42 

59.37 

59.37 

43.28 

98.39 

57.47 

57.47 

19.56 

74.94 

45.07 

54.61 

97.13 

97.13 

45.13 

137 73 

202 71 

Are a 
sq. miles 

0.27 

1.27 

0.56 

0.56 

0.37 

0.93 

0.53 

1.47 

1.47 

0.20 

1.66 

0.54 

0.54 

0.39 

0.93 

0.53 

0.53 

0.20 

0.73 

0.37 

0.42 

0.79 

0.79 

0.38 

1.17 

1.90 

Table 4.8- 

Drainage ID 

2B 1 

CI'2B 1 

2C4 

R2C4 

2C3 

CP2C3 

2C2 

CP2C2 

R2C2 

2C1 

CP2C1 

2D3 

112D3 

2D2 

CP2D2U 

2D12 

R2D 12 

2D11 

C2D11U" 

2D14 

2D15 

CP2D14 

R2D 14 

2D13 

C1'2D13 

CP2D11 

Unit Peak 
cfs/sq. mi. 

1919 

1533 

2230 

1982 

1122 

1451 

1057 

1106 

1080 

890 

1014 

1731 

1509 

1038 

1178 

1938 

1943 

2010 

1747 

1651 

1662 

1509 

1447 

1605 

1335 

1232 

HEC-1 Results 
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Peak 
Discharge 

cfs 

51 8 

1947 

1249 

11 10 

41 5 

1349 

560 

1626 

1587 

178 

1684 

935 

81 5 

405 

1096 

1027 

1030 

402 

1275 

61 1 

698 

1192 

1143 

610 

1562 

2340 

Time to 
Peak 
hours 

4.25 

4.33 

4.25 

4.42 

4.50 

4.42 

4.50 

4.42 

4.58 

4.50 

4.58 

4.33 

4.58 

4.58 

4.58 

4.25 

4.33 

4.25 

4.33 

4.33 

4.42 

4.33 

4.42 

4.33 

4.42 

4.42 
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* It was necessary to use C2D11U as the Drainage ID in lieu of the expected CP2D11U Drainage I D  due to the 6 - - 
character limitation for I-IEC-1 concentration point identifiers 

Table 4.9 lists the peak flow values that wdl be used in the hydraulic modeling phase of the study. 
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Area 
s q .  miles 

1.90 

0.62 

2.52 

0.52 

3.04 

3.04 

0.58 

3.62 

3.62 

0.20 

3.82 

0.50 

0.50 

0.42 

0.92 

4.74 

4.74 

0.12 

4.86 

5.79 

5.79 

.36 

6.14 

Runoff 
Volume 
acre-feet 

20.20 

67.05 

259 12 

59.50 

308.43 

308 43 

63.02 

358.48 

358 48 

20.88 

374 34 

46.72 

46.72 

43.18 

84.38 

435 90 

435 90 

15.24 

447.93 

554 66 

554 66 

41.07 

564 73 

Table  4.8- 

Drainage ID 

R2Dll  

2D10 

CP2D 1 0 

2D9 

CP2D9 

R2D9 

2D8 

CP2D8 

R2D 8 

2D7 

CP2D7 

2D6 

R2D6 

2D5 

CP2D5U 

CP2D5 

R2D 5 

2D4 

CP2D4 

CP2D2 

R2D2 

2D1 

CP2D1 

Uni t  Peak 
cfs/sq. mi .  

1213 

1356 

1106 

1233 

1035 

1014 

1690 

994 

982 

925 

959 

762 

734 

986 

707 

844 

845 

1858 

838 

817 

81 0 

1511 

797 

HEC-1 Results 

Peak  
Discharge 

c fs 

2304 

84 1 

2788 

641 

3145 

3083 

980 

3601 

3558 

185 

3664 

381 

367 

41 4 

651 

3999 

4004 

223 

4074 

4733 

4689 

544 

489 1 

T i m e  to 
Peak 
hours 

4.50 

4.50 

4.50 

4.50 

4.50 

4.58 

4.42 

4.58 

4.67 

4.58 

4.67 

4.75 

4.92 

4.58 

4.83 

4.67 

4.75 

4.25 

4.75 

4.75 

4.83 

4.42 

4.83 
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* It was necessary to use C2D11U as the Drainage ID in lieu of the expected CP2D11U Drainage I D  due to the 6 
charactcr limitation for I-IEC-1 coilcentration point identifiers 

Table 4.9- Peak Discharges Used in Hydraulic Calculations 

4.5.2 Verification of Rcsults 

Verification of the study results cannot be performed by flood frequency analysis because the 
washes and watersheds in this study arc ungaged. The only method of verification of peak 
lscharges used in this study is indrrect methods. The National Flood Frequency equations for 
Arizona were used as a verification of the 100-year peak flow. The calculations are provided in 
Appendx D6. Table 4.10 compares the NFF 100-year peak flows with the HEC-1 results at the 
four major confluences with the Agua Fria kver .  Appenlx D6 contains comparisons of each sub- 
basin HEC-1 output to the NFF equations. 
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Peak Discharge 

2,050 cfs 

1,947 cfs 

1,733 cfs 

1,684 cfs 

1,349 cfs 

560 cfs 

4,891 cfs 

4,074 cfs 

3,664 cfs 

3,601 cfs 

2,788 cfs 

1,275 cfs 

Wash 

7N2ES7 

7N2ES6S Reach 1 

7N2ES6S Reach 2 

7N2ES6N lieach 1 

7N2ES6N Reach 2 

7N2ES6N T1 

8N2ES31 Reach 1 

8N2ES31 Reach 2 

8N2ES31 Reach 3 

8N2ES31 Reach 4 

8N2ES31 Reach 5 

8N2ES31 Reach 6 

1,096 cfs 

651 cfs 

641 cfs 

1,562 cfs 

Drainage ID 

CP2A 1 

CP2B 1 

CP2B2 

CP2C1 

CP2C3 

2C2 

CP2D1 

CP2D4 

C1'2D7 

CP2D8 

CP2D 1 0 

C2D11U* 

8N2ES31 TI 

8N2ES31 T2 

8N2ES31 T3 

8N2ES31 T4 

CP2D2U 

CP2D5U 

2D9 

CP2D13 
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Table 4.10- Comparison of HEC-1 Results with NFF Peak Flows for the 100-yr 6-hr Storm 

Drainage ID Peak Flow, cfs I 
Southwest 

HEC-l 1 U.S. 

' Rainfall, 
inches 

Arizona 
Eauation 1 Elevation Mean 

Equation 

The NFF program reports that the standard error for 100-year peak lscharge is 66% using the 
Arizona Equation and 39% for the Southwest U.S. Equation. The variation of the HEC-1 peak 
flows from the NFF Peak Flows are all withn the standard error of each equation. There are a few 
individual sub-basins, par~cularly upstream of CP2C1, that fall outside of the standard error. Each 
of these sub-basins has a long time of concentration, large storage coefficient, and a small drainage 
area. The sub-basins are narrow and long, explaining why the peak flows are outside of the range of 
the NFF peak flows. 

1 
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Section 5: Hydraulics 

5.1 Method Description 

All of the washes delineated in this study are desert-mountain washes that drain directly into the 
Agua Fria River. Environmental Modeling Systems Incouporated's (EMS-I) Watershed Modeling 
System versi~n 6.1 (WMS), dated August 13,2002, was used to create a Triangulated Irregular 
Networlr; (TIN) from the existing elevation data provided by the Flood Control District. Different 
tools within WMS were used to obtain cross sections and calculate both the normal and critical 
depths at each cross section. Locations of the cross skctions are shown on the work study maps and 
in Appendix E5. The floodpIain delineation tools within WMS were then used to interpolate water 
surface elevations along the wash and to delmeate the Zone A boundaiy for each wash. 

Each delineated wash was named according to the township, range, and section where its 
confluence with the Agua Fria fiver is located. For example, wash 7N2ES7 is located in Section 7 
of Township 7 North, Range 2 East of the Gila and Salt fiver Base and Meridian. When the 
downstream study l h t s  of several washes are located in the same section the dfferent washes are 
differentiated by placing either the letter "S" for south, or "N" for north at the end of the name 
described above. When there is a tributary to a wash, the different reaches of the wash are 
dtfferentiated by adding a T (for Tributary), followed by a number at the end of the name of the 
wash. For example 7N2ESGN-T1 is the first tributaxy upstream of the confluence of the Agua Fria 
River dong the wash whose confluence is within the north part of section 6, township 7 novth range 
2 east. 

5.2 Work Study Maps 

Work study maps that show the floodplain delineations have been prepared at a scale of 1 inch = 
200 feet, according to FEMA standards. A cover sheet shows the location of each wash and the 
corresponding floodplain in relation to each other. Each work study map shows the thalweg of each 
wash, the Zone A boundaries, and the cross sections used in the delineation. 

5.3 Parameter Estimation 

5.3.1 Roughness Coefficients 

The procedures used to determine tlie Manning's "n" roughness coefficients are outhned in the 
USGS publication "Estimated Manning's Roughness Coefficients for Stream Channels and 
Floodplains in Maricopa County, Arizona" (April 1991). Based on field observations, the Manning's 
Roughness Coefficients were calculated for each wash in the channel and overbanks. A list of the - 
roughness coefficients for each wash, photos of each wash, and description of how the roughness 

Q coefficients were obtained is provided in Appendix E.1. 
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5.4 Cross Section Description 

Cross section locations were selected withn each sub-basin that has a drainage area greater than 0.5 
square miles. The location w i t h  each sub-basin was selected by loolilng at the profile and finding 
the most mild slope. A cross section location was selected along the portion of the wash with the 
rmldest slope where the cross section would give the deepest water depth. This method was used to 
make sure that the depth of water withln that reach was either equal to or greater than the portion of 
that reach with a steeper slope. 

The cross sections were digiuzed into WMS, and a TIN was created of the elevation points. The 
plan and proffie of each wash based on the TIN is provided in Appendix E5. Tools w i t h  V7hfS 
were used to "cut" the cross sections and weed out any unnecessary points. The peak flows listed in 
Tables 4.9 and 5.1 were then used in WMS's channel calculator to calculate both critical depth and 
normal depth at each cross section. Critical depth was used to delineate the floodplain in all 
locations where supercritical flow was calculated. A plot of each cross section and the calculation 
results are provided in Appendiv E.5. 

5.5 Modeling Considerations 

Because this study is only producing approximate Zone A deheations, many of the modehg 
considerations that would accompany a detailed study have not been considered in h s  study. 

5.6 Floodway Modeling 

Because this study is only producing approximate Zone A deheations floodways have not been 
modeled. 

5.7 Problems Encountered During the Study 

The straight fomard procedures of Zone A deheations eliminated all sigmficant problems. WMS, 
the hydraulic modeling software, does not produce any warning or error messages for normal depth 
calculations. 

5.8 Calibration 

Calibration was not performed as part of this study. 

5.9 Final Results 

Table 5.1 lists the results of the hydraulic calculations for both normal depth and critical depth. 
Table 5.2 lists the values used to map the floodplain. The floodplain delineation tools in WMS 6.1 
were used to map the Zone A floodplain h t s  using the depth values listed in Table 5.2. 
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Table 5.1- Results of the Hydraulic Calculations 

Normal Depth Critical Depth 
Wash R.S. Peak Calculations Calculations 

(mile) 
Depth Top 

(cfs) 
Avg. Froude Depth 

(ft) Width Vel. No. 
(ft) (ftls) (ftls) -- 

8N2ES3 1 0. I lo 
T3 

641 6.1 92 2.0 0.193 

8N2ES31 
0.420 

T4 
1,562 6.3 34 14.5 1.44 
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Upper Agua Fria Watershed 
Zone A Floodplain Delineation Study 

Table 5.2- Hydraulic Calculations Used in Floodplain Mapping 

JN: 45-100648 RBF Consulting 5-5 

Wash 

7N2ES7 

7N2ES6S 
Reach 1 

7N2ES6S 
Reach 2 

7N2ES6N 
Reach 1 

7N2ES6N 
Reach 2 

7N2ES6N 
TI  

8N2ES31 
Reach 1 

8N2ES31 
Reach 2 

8N2ES31 
Reach 3 

8N2ES31 
Reach 4 

8N2ES31 
Reach 5 

8N2ES31 
Reach 6 

8N2ES31 T1 

8N2ES31 T2 

8N2ES31 T3 

8N2ES31 T4 

Peak R.S. Depth Depth TOP 
Q Method and Used Width Used Vel. Used 

(mile) 
(cfs) Velocity Used (ft) (ft) 

(ft/s) 

0.630 2,050 Critical 8.8 3 7 12.2 I 
- 

0.260 1,947 Normal 8.7 42 10.5 

1.327 1,733 Normal 8.9 43 8.9 

0.620 1,684 Normal 3.8 13 1 7.0 

1.531 1,626 Normal 4.8 58 8.4 

0.113 560 Normal 3.7 52 4.1 

0.510 4,891 Critical 8.3 94 12.0 

1.0256 4,074 Critical 4.3 140 9.8 

1.577 3,999 Critical 4.4 235 8.4 

2.223 3,601 Critical 6.1 83 11.1 

3.157 2,788 Critical 5.1 73 10.7 

3.865 1,275 Critical 7.1 3 6 10.7 

1.297 1,096 Critical 4.1 50 8.9 

0.255 65 1 Critical 2.8 78 6.8 

0.110 641 Normal 6.1 92 2.0 

0.420 1,562 Critical 7.3 42 10.9 
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Upper Agua Fria Watershed 
Zone A Floodplain Delineation Study 

Section 6: Erosion and Sediment Transport 
Erosion and sedunent transport is not being considered in tlvs study. 
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Upper Agua Fria Watershed 
Zone A Floodplain Delineation Study 

Section 7: Draft FIS Report Data 

7.1 Summary of Discharges 

Table 7.1- Summary of Discharges 

Flooding Source and Location 

7N2ES7 
Confluence with the Agua Fria River 

7N2ES6S 
Confluence with the Agua Fria River 

7N2ES6S 
4,301 feet upstream of the Agua Fria River 

7N2ES6N 
Confluence with the Agua Fria fiver 

7N2ES6N 
5,058 feet upstream of the Agua Fria River 

7N2ES6N TI  
Confluence with 7N2ES6N 

8N2ES31 
Confluence with the Agua Fria River 

8N2ES31 
4,863 feet upstream of the Agua Fria River 

8N2ES31 
5.828 feet upstream of the Agua Fria River 

8N2ES3 1 
9,026 feet upstream of the Agua Fria kver 

8N2ES3 1 
14,127 feet upstream of the Agua Fria River 

8N2ES31 
18,650 feet upstream of the Agua Fria fiver 

8N2ES31 TI 
Confluence with 8N2ES31 at 4,863 feet upstream of the 
Agua Fria River 

8N2ES31 T2 
Confluence with 8N2ES31 at 5,828 feet upstream of the 
A ~ u a  Fria kver 

Drainage Area 
(square miles) 

Peak 100-year 
Discharge (cfs) 

JN: 45-100648 RBF Consulting 7- 1 



Upper Agua Fria Watershed 
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Table 7.1- Summaw of Discharges 

Peak 100-year 

I 

Flooding Source and Location 

8N2ES31 T3 
Confluence with 8N2ES31 at 14,127 feet upstream of 
the Agua Fria fiver 

8N2ES31 T4 
Confluence with 8N2ES31 at 18,650 feet upstream of 
the Agua Fria River 

7.2 Floodway Data and Flood Profiles 

Drainage Area 
(square miles) 

0.52 

1.17 

Because this is an approximate delineation for Zone A flood plains, there is no floodway data nor 
Flood Profiles. 

7.3 Annotated FIRMS 
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0 A.l Data Collection Summary 

The following reports and s tules  were used in the preparation of t h s  study. 

Soil Sun19 oftbe Agzlila-Cargree Area, Parts ofhiaricopa and Pinal Counties, Arixona, April 1986, USDA 
Soil Conservations Service (SCS) 

"Maricopa County Ortho-Photo GPS Summary of Procedure Final Report", April 2001, RBF 
Consulting, Phoenix, Arizona 

"Upper Agua Fria Floodplain Deheation Study, Elevation Reference Monuments", July 1,2002, 
RBF Conslulting, Phoenix, Arizona 

"Upper Agua Fria Floodplain Delineation Study, Structure Survey", July 1,2002, RBF ConsuIting, 
Phoenix, Arizona 

A.2 Referenced Documents 

Sabol, George, et al, Drainage Design ManualforMaricopa County, Amkona, Volume I, January 1995, 
Flood Control District of Maricopa County 

Thornsen, B.W., and H.W. Hjalrnarson, Estimated Manning? Roztglness Coeflczentsfor Stream Channels 
and Flood Plains in Mankopa Coztn~) AnZona, Apnl1991, U.S. Geologcal Survey Water Resources 
Division 

Jennings, M.E., W.O. Thomas, Jr., and H.C. Riggs, Nationwide S m a y  4U.S. GeologicalSum,ey 
Regional Regression Equationsjr Estimating Magnitztde of~Frequen9 o f  Floodsfor Ungaged Sitet, 1993, U.S. 
Geological Survey Water Resources Investigative Report 94-4002., 1994, Reston, Virginia 

WMS Watershed Modeling System Reference ManuaI, 1999, Brigham Young University, Environmental 
Modehg  Research Laboratory, Provo, Utah 

JN 45-100648 RBF Consulting A 
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B. l  Special Problem Reports 
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B.2 Contact (Telephone) Reports 
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JN: 45-100648 RBF Consulting B 

X 

Individual 
Contact 

Title 

Company 
/Agency 

Address 

Subject of 
Contact 

Items 
Discussed 

Action to 
be Taken 

Route to 

Incoming Call Job No. 45-100648 

Outgoing Call Date 10-11-01 

Angela Mobile BY Travis Nuttall 

Reality Specialist Phone (623)580-5500 

BLM/ Phoenix Project Upper Agua Fria Zone A 
Name Flood Plain Delineaton 

Study 

21605 North 7& Ave 

Searching for As-Built Data on the BLM Property 

They have R.O.W. files and maps of what is going to be built. 
Costs 13 cents per page to copy, paid by check, plastic, or cash. 
The are open 7:30 a.m. to 4:00 p.m. Mon-Fri. 
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JN: 45-100648 RBF Consulting B 

X 

Individual 
Contact 

Title 

Company/ 

Agency 

Job No. 

Date 

By 

Phone 

Project 
Name 

Incoming Call 

Outgoing Call 

Sarah 

Tonto National 
Forest Soil Survey 
Team 

45-100648 

10-11-01 

Travis Nuttall 

(602)225-5200 

Upper Agua Fria Zone A Flood 
Plain Delineaton Study 

Address 

Subject of 
Contact 

Items 
Discussed 

Action to 
be Taken 

Route to 

Searching for soil survey information in Yavapai County. Black 
Canyon City and Rock Springs area. 

Maybe the NRCS has some. Call Hays Dye at 602-280-8815. 
She will call me back after doing some research herself. These 
areas are out of their jurisdiction. Rock Springs in BLM area. 
Black Canyon City in NRCS area. 
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45-100648 

10-11-01 

Travis Nuttall 

(623)280-8815 

Upper Agua Fria Zone A 
Flood Plain Delineaton Study 

Job No. 

Date 

BY 

Phone 

Project 
Name 

X 

Individual 
Contact 

Title 

Company/ 
Agency 

Incoming Call 

Outgoing Call 

Hays Dye 

Regional Manager 

NRCS 

Address 

Subject of 
Contact 

Items 
Discussed 

Action to 
be Taken 

Route to 

Looking for Soil Survey Data 

Phil Camp- 602-280-8837 is the Arizona Manager. Can 
download off of website. 
Http: / /www.ftw.nrcs.usda.irov/ssur.data.html. 
ID# AZ645- In ArcInfo format. 
GIs Specialist is Eric Wolfbrandt, 280-8822 



Upper Agua Fria Watershed 
Zone A Floodplain Delineation Study 

B.3 Meeting Minutes or Reports 
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Flood Control District 
Scoping Meeting 

August 25,2000 

There are about 44-45 watersheds within Maricopa County. Performing floodplain delineation 
within those watersheds is prioritized, primarily when cities request delineation. 

The watershed we will be studying is the part of Watershed UU west of the Agua Fria River. 
We want to map as many bluelines that we can. 
Want to do all of the blue lines in Maricopa County within 5 years. 
The Flood Control District (FCD) has a contract with BYU (EMS-I) to implement features into 
WMS that aid in flood control. 

Write into the contract that we will work with BYU (ems-i) and WMS to modify WMS to work out 
the bugs. 

Upper Aqua Fria Zone A Floodplain Delineation 

Basic reason for Zone A- 

Zone A floodplains usually have 20% more area than floodplains delineated using detailed 
methods. 

a' The FCD wants to pre-empt development. They want to get the floodplains delienated before 
any development occurs. 

Zone A delineations are cost effective. 

Zone A is used in outlying areas. 

In advance of development. 

Most miles per $. 

Some bluelines are not washes, and some washes aren't bluelines. RBF and the FCD will need 
to decide together what are, and what are not washes. We may go out with a hand held GPS 
unit. One cross section per mile. About 100 miles of delineation. 

Constraints 

Only delineate washes within Maricopa County 
Hydrology outside of county 
Watershed based hydrology to the east of Lake Pleasant. 
No watershed with a drainage area less than one square mile (maybe %). 
No new mapping. 
We'll get aerial photos from them 
We'll get the DEM from them. 
Meet HIS deliverable requirements 



CAD Operator required to take 6-hour course. 
Consultant Guidelines 
Lump Sum contract. Put timeline together. Forebearance letters (3) if you're behind 
schedule. Schedule is important. Minimal project management on Joe's part. If there is 
a problem, recommend 3 solutions. He won't solve the problems. Use milestones/ 
deadlines. 
Most of the land is forest service & BLM. 
Use FEMA 265. 
Have Scott and I go out and look. 
First 2 or 3 watersheds will be setting up watersheds by subsections. 
No existing HEC-llhydrology. Can use regression equations. 
Not doing the Agua Fria 
No ERMs or benchmarks required. 
Backing away from the technical. Going back 20 years. Verification is not necessary. 
May take some field cross sections. Interpolate DEM. Compare to field sections. 
Minimize survey. Maximize engineering time. 
Modify existing Zone As. 
Naming washes at the T,R,S of the confluence (TI NRI S Sec 32). 
Comply with SS 1-97- Come look at a typical Zone A TDN. 
Start project with a 'Pilot' watershed for first submittal. 
Maybe divide it into two (or several) projects. (North and south) 
Breaking it down is nicer for FCD and FEMA, especially for review. 
Joe and FCD would like to go to the field with us. 
Joe come to office once a month or every other week. 
Access through rough terrain 
Constraint- Eagle's habitat. Babbit wants to turn it over to a regional park 

DPGS may be an option. 
May make 1,2, or 3 submittals to FEMA. 
After a workable floodplain map. 
Usually $1500 to $2500 per mile. 

0 August 25,2000 

Zone A Delineations 
Upper Agua Fria 
Scoping Meeting 
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Kick-Off Meeting 
August 30,2001 

People At tenhg :  

Scott Larson, RBF 
Roy McDaniel, RBI; 
Tim Murphy, FCD 

Richard Harris, FCD 
Michael Duncan, FCD 
Dave Degemess, FCD 

Marta Dent, FCD 
Bing Zhao, FCD 

Use State Standard 1-97 for the Technical Data Notebook. 
The Flood Control District gets the original Legal Advertising. 
l c h a r d  Harris will gve  me sample right-of-entry examples and legal counsel for right-of- 
entry. 
Received a copy of general guidehnes 
Marta will give us the ASCII Grid files, RMS is approximately 2.5 feet. 
GDACS is the basis for ground control. 
We need to schedule a field trip. 
Naming convention of the washes should include section, townshp, and range. 
Contact Dave Degerness about naming convention. 
The HIS training is coming up. 
Advertise the study in the Desert Advocate and the Arizona Republic 
Get property ownershtp from Jim Smith. Use the survey letter as the initial letter. Give 72 
hours notice. Give surveyors a copy of the state statute to have on hand. About 40 owners. 
Task 5 . 4 ~  should read DRNPTH. Look at the book. 
Got a copy of the Estimate Manning's Roughness book for Maricopa County 
Scheduled a field trip for 1 week from yesterday. Come up with a route map if we are tahng 
dfferent vehicles. Meet at RBF office at 8:00 a.m. 
Have a meeting every 2 weeks at our office. 
We wdl do a public mailing instead of a public meeting at the end of the project. 
If we need to get on private property, use certified mail. 
Mapping scale- Work with Richard. Use either 1 " = 400' or 1 " = 1000'. Topo maps d be 
printed at 1" = 500'. Explore this. 
Borrow an example TDN from fichard. 
David Evans- May be desigmng a proposed subdivision in the area. The FCD wdl check. 
The "Sweat Canyon TDN" and the New fiver TDN are good examples for comparative 
hydrology. 
Use 100-year 24-hour and Clark Unit Hydrograph for the 1" study, if applicable. 
Study FEMA 37 and FEMA 265 (January 95) 
CADD Techs and Engneers should attend the HIS Training. 
Get new soils info. From Marta and Dave. 
Meet Wed for Field Trip. 
Plan a meeting at our office on the 12th, 8:30 a.m. 

JN: 45-100648 RBF Consulting B 
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B.4 General Correspondence 
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April 8, 2003 

CONSULTING 

Mr. Richard Harris, P.E. 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

Subject: UpperAgua Fria Watershed Floodplain Delineation Study 
Policy for the determination of the WTR ELV field in the CAD Deliverable file: fpxfcd-a.xls 

Dear Richard: 

The WTR-ELV field in the CAD Deliverable file fpxfcd-a.xls was obtained by taking the lowest elevation along 
each cross-section extracted from WMS, and adding the normal depth (or critical depth, whichever is higher) to 
obtain water surface elevations. The lowest, or thalweg, elevations, as well as the water depths, are found in 
Appendix E of each Technical Data Notebook for this study. Screen captures and calculation outputs are 
provided for every reach utilized to delineate the floodplain. These values were manually entered into the 
WTR-ELV field of the fpxfcd-a.xls file. 

Sincerely, 

Water Resources b' 

P L A N N I N G  . D E S I G N  . C O N S T R U C T I O N  

16605 North 28Ih   venue, Suite 100 m Phoenix, Arizona 85053-7550. 602 467-2200 m FAX 602.467.2201 
Offices located throughout California, Arizona & Nevada m w . R B F . c o m  



AFFIDAVIT OF PUBLICATION 

STATE OF ARIZONA 
COUNTY OF MANCOPA 

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 pubIishes 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 RepublicIWest Zone 

September 28; October 5,2001 

Sworn to before me this ,/ 



THE DESERT ADVOCATE 
47027 N. New River Rd. 

New kver,  Arlzona 55087 
Tel: 623-465-9384 Fax: 623-465-5729 

E-Mail: Ilcsert~dvocate'Zuswest.ne~ 

CERTIFICATE OF PUBLICATION 

The Desert Advocate newspaper has published Floodplain Delineations Study under 

authority of NFIA of 1968 (PL-90-448). The Public Notice was commissioned to be 

published on October 2,200 1 and October 16, 200 1 issues as requested by the Flood 

Control District of Maricopa County. 

Date: October 23, 2001 

~$3 
ar K. See 

Publisher, 
The Desert Advocate 



CONSULTING 

September 25, 2001 

ROCK LTD PARTNERSHIP 
Hc I Box 2000 
Rock Springs, AZ 85324 

Subject: Right of Entry for Surveying Purposes 

Parcel Nos.: 202 01 001 

Dear Property Owner: 

The Flood Control District of Maricopa County has contracted with RBF Consulting to perform a floodplain 
delineation study for the Upper Agua Fria Watershed. 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 parcel of land within 
the limits of the study area. 

The intent of this letter is to notify you of the commencement of surveying activities in support of the above 
mentioned study. In order to perform these surveys it may be necessary to enter your property. This activity 
should not result in any inconvenience or damage to property. If you have any objections to the entry onto 

@) your property you must notify Mr. Richard Harris. P.E., of the Flood Control District at (602) 506-1501. 
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 for flood insurance information and revision of Flood Insurance 
Rate Maps. This study will be available to the public in approximately 9 months. 

The Flood Control District and its representatives appreciate your help in assuring the accuracyof this study 
by allowing access to your property for the surveyors 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, please contact Mr. Richard Harris, P.E., 
of the Flood Control District or Mr. Roy McDaniel, P.E., of RBF Consulting. 

Mr. Richard Harris, P.E., Project Manager, Flood Control District, (602) 506-1 501. 

Mr. Roy McDaniel, P.E., Project Manager, REF Consulting, (602) 467-2200 

Sincerely, 

~ o y ~ ~ c ~ a n i e l ,  P.E. 
Project Manager 

P L A N N I N G  H D E S I G N  m C O N S T R U C T I O N  

16605 N. 28th Avenue. Su~te 100. Phoen~x. AZ 85053-7550 a 602.467 2200 a Fax 602 467.2201 

Offices located throughout California. Arizona & Nevada www.RBF.com 



I . . .  
CONSULTING 

September 25, 2001 

Arlo W Richardson 
1 124 S Palo Verde St 
Mesa. AZ 85208 

Subject: Right of Entry for Surveying Purposes 

Parcel Nos.: 202 01 002,202 01 003,202 01 004,202 01 005,202 02 OOIA, 202 03 001 

Dear Property Owner: 

The Flood Control District of Maricopa County has contracted with RBF Consulting to perform a floodplain 
delineation study for the Upper Agua Fria Watershed. 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 parcel of land within 
the limits of the study area. 

The intent of this letter is to notify you of the commencement of surveying activities in support of the above 
mentioned study. In order to perform these surveys it may be necessary to enter your property. This act~vity 
should not result in any inconvenience or damage to property. If you have any objections to the entry onto 0' your property you must notify Mr. Richard Harris, P.E., of the Flood Control District at (602) 506-1501. 
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 for flood insurance information and revision of Flood Insurance 
Rate Maps. This study will be available to the public in approximately 9 months. 

The Flood Control District and its representatives appreciate your help in assuring the accuracy of this study 
by allowing access to your property for the surveyors 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, please contact Mr. Richard Harris, P.E., 
of the Flood Control District or Mr. Roy McDaniel, P.E., of RBF Consulting. 

Mr. Richard Harris, P.E., Project Manager, Flood Control District, (602) 506-1501. 

Mr. Roy McDaniel, P.E., Project Manager, RBF Consulting, (602) 467-2200 

Sincerely, 

~ o ~ ~ c ~ a n i e l ,  P.E. 
Project Manager 

PLANNING . DESIGN . CONSTRUCTION 

16605 N 28th Avenue Suite 100 Phoenix, AZ 85053-7550 602 467 2200 m Fau 602 467 2201 

Offices located throughout Cal~fornia Ar~zona & Nevada www RBFcom 



PBF 
CONSULTING 

September 25, 2001 

EXUM & ASSOC LTD 
12322 E Doubletree Ranch Rd 
Scottsdale, AZ 85259 

Subject: Right of Entry for Surveying Purposes 

Parcel Nos.: 202 01 006 

Dear Property Owner: 

The Flood Control District of Maricopa County has contracted with RBF Consulting to perform a floodplain 
delineation study for the UpperAgua Fria Watershed. 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 parcel of land within 
the limits of the study area. 

The intent of this letter is to notify you of the commencement of surveying activities in support of the above 
mentioned study. In order to perform these surveys it may be necessary to enter your property. This activity 
should not result in any inconvenience or damage to property. If you have any objections to the entry onto 0) your property you must notify M r  Richard Harris. P.E.. of the Flood Control District at (602) 506-1501. 
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 for flood insurance information and revision of Flood Insurance 
Rate Maps. This study will be available to the public in approximately 9 months. 

The Flood Control District and its representatives-appreciate your help in assuring the accuracy of this study 
by allowing access to your property for the surveyors 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, please contact Mr. Richard Harris, P.E., 
of the Flood Control District or Mr. Roy McDaniel, P.E., of RBF Consulting. 

Mr. Richard Harris, P.E., Project Manager, Flood Control District, (602) 506-1 501 

Mr. Roy McDaniel, P.E., Project Manager, REF Consulting, (602) 467-2200 

Sincerely, 

Roy McDaniel, P.E. 
Project Manager 

P L A N N I N G  . DESIGN W CONSTRUCTION 

16605 N. 28th Avenue. Suite 100. Phoenix. AZ 85053-7550 602 467.2200 Fax 602.467.2201 

Offices located throughout Californ~a, Ar~zona & Nevada www.RBFcom 



PBF 
CONSULTING 

September 25, 2001 

Richard & Norine Tr Rick 
3010 E Madison St 
Phoenix, AZ 85034 

Subject: Right of Entry for Surveying Purposes 

Parcel Nos.: 202 02 002A 

Dear Property Owner: 

The Flood Control District of Maricopa County has contracted with RBF Consulting to perform a floodplain 
delineation study for the Upper Agua Fria Watershed. 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 parcel of land within 
the limits of the study area. 

The intent of this letter is to notify you of the commencement of surveying activities in support of the above 
mentioned study. In order to perform these surveys it may be necessary to enter your property. This activity 
should not result in any inconvenience or damage to property. If you have any objections to the entry onto a) your property you must notify Mr. Richard Harris. P.E., of the Flood Control District at (602) 506-1501. 
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 for flood insurance information and revision of Flood Insurance 
Rate Maps. This study will be available to the public in approximately 9 months. 

The Flood Control District and its representatives appreciate your help in assuring the accuracyof this study 
by allowing access to your property for the surveyors 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, please contact Mr. Richard Harris, P.E., 
of the Flood Control District or Mr. Roy McDaniel, P.E., of RBF Consulting. 

Mr. Richard Harris, P.E., Project Manager, Flood Control District, (602) 506-1501. 

Mr. Roy McDaniel, P.E., Project Manager, RBF Consulting, (602) 467-2200 

Sincerely, 

Roy McDaniel, P.E. 
Project Manager 

P L A N N I N G  8 D E S I G N  8 C O N S T R U C T I O N  

16605 N 28th Avenue. Suite 100. Phoenix AZ 85053-7550 602 467 2200 Fax 602 467 2201 

Offices located throughout Cal~forn~a Ar~zona & Nevada www RBFcom 
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I=3'= C O N S U L T I N G  

September 25,2001 

Jeanette Louise Shoecraft 
1320 W Elliot Rd #I 03-505 
Tempe, AZ 85284 

Subject: Right of Entry for Surveying Purposes 

Parcel Nos.: 202 03 002 

Dear Property Owner: 

The Flood Control District of Maricopa County has contracted with RBF Consulting to perform a floodplain 
delineation study for the Upper Agua Fria Watershed. 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 parcel of land within 
the limits of the study area. 

The intent of this letter is to notify you of the commencement of surveying activities in support of the above 
mentioned study. In order to perform these surveys it may be necessary to enter your property. This activity 
should not result in any inconvenience or damage to property. If you have any objections to the entry onto 
your property you must notify Mr. Richard Harris. P.E.. of the Flood Control District at (602) 506-1501. 
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 for flood insurance information and revision of Flood Insurance 
Rate Maps. This study will be available to the public in approximately 9 months. 

.The Flood Control District and its representatives appreciate your help in assuring the accuracy of this study 
by allowing access to your property for the surveyors 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, please contact Mr. Richard Harris, P.E., 
of the Flood Control District or Mr. Roy McDaniel, P.E., of RBF Consulting. 

Mr. Richard Harris, P.E., Project Manager, Flood Control District, (602) 506-1 501. 

Mr. Roy McDaniel, P.E., Project Manager, RBF Consulting, (602) 467-2200 

Sincerely, 

R O Y - ~ c ~ a n i e l ,  P.E 
Project Manager 

PLANNING D E S I G N  . C O N S T R U C T I O N  

16605 N 28th Avenue. Su~te 100 Phoen~x A2 85053-7550 602 467 2200 Fax 602 467 2201 

Offlces located throughout Cal~iorn~a. Arlzona & Nevada = www RBFcoln 
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CONSULTING 

September 25,2001 

Charles V Wilder Jr. 
5950 W Table Mesa Rd 
Phoenix, AZ 85087 

Subject: Right of Entry for Surveying Purposes 

Parcel Nos.: 202 03 003 

Dear Property Owner: 

The Flood Control District of Maricopa County has contracted with RBF Consulting to perform a floodplain 
delineation study for the Upper Agua Fria Watershed. 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 parcel of land within 
the limits of the study area. 

The intent of this letter is to notify you of the commencement of surveying activities in support of the above 
mentioned study. In order to perform these surveys it may be necessary to enter your property. This activity 
should not result in any inconvenience or damage to property. If you have any objections to the entry onto 
your property you must notify Mr. Richard Harris, P.E., of the Flood Control District at (602) 506-1501. 
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 for flood insurance information and revision of Flood Insurance 
Rate Maps. This study will be available to the public in approximately 9 months. 

The Flood Control District and its representatives appreciate your help in assuring the accuracyof this study 
by allowing access to your property for the surveyors 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, please contact Mr. Richard Harris, P.E., 
of the Flood Control District or Mr. Roy McDaniel, P.E., of RBF Consulting. 

Mr. Richard Harris, P.E., Project Manager, Flood Control District, (602) 506-1 501. 

Mr. Roy McDaniel, P.E., Project Manager, RBF Consulting, (602) 467-2200 

Sincerely, A 

Roy McDaniel, P.E. 
Project Manager 

PLANNING M DESIGN M CONSTRUCTION 

16605 N. 28th Avenue. Suite 100. Phoen~x, AZ 85053-7550 4 602.467.2200 rn Fax 602.467.2201 

Offices located throughout California. Arizona & Nevada 4 www.Ri3F.com 
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CONSULTING 

September 25,2001 

U S A  
23636 N 7Th St 
Phoenix, AZ 85024 

Subject: Right of Entry for Surveying Purposes 

Parcel Nos.: 202 04 001,202 04 002,202 05 004,202 05 005,202 05 006A, 202 05 008,202 24 001 

Dear Property Owner: 

The Flood Control District of Maricopa County has contracted with RBF Consulting to perform a floodplain 
delineation study for the Upper Agua Fria Watershed. 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 parcel of land within 
the limits of the study area. 

The intent of this letter is to notify you of the commencement of surveying activities in support of the above 
mentioned study. In order to perform these surveys it may be necessary to enter your property. This activity 
should not result in any inconvenience or damage to property. If you have any objections to the entry onto a? your property you must notify Mr. Richard Harris, P.E.. of the Flood Control District at (602) 506-1501. 
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 for flood insurance information and revision of Flood Insurance 
Rate Maps. This study will be available to the public in approximately 9 months. 

The Flood Control District and its representatives appreciate your help in assuring the accuracy of this study 
by allowing access to your property for the surveyors 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, please contact Mr. Richard Harris, P.E., 
of the Flood Control District or Mr. Roy McDaniel, P.E., of RBF Consulting. 

Mr. Richard Harris, P.E., Project Manager, Flood Control District, (602) 506-1 501. 

Mr. Roy McDaniel, P.E., Project Manager, RBF Consulting, (602) 467-2200 

Sincerely, 

Roy h c ~ a n i e l ,  P.E. 
Project Manager 

P L A N N I N G  . D E S I G N  W C O N S T R U C T I O N  

16605 N 28th Avenue. Sulte 100 Phoen~x AZ 85053-7550 a 602 467 2200 rn Fax 602 467 2201 

Offices located throughout Cal~fornla. Arizona & Nevada rn www RBFcom 
, ,l",Pd ,n q r l e i l  r w  
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CONSULTING 

September 25, 2001 

UNITED STATES OF AMERICA 
PO Box 9980 
Phoenix, AZ 85068 

Subject: Right of Entry for Surveying Purposes 

Parcel Nos.: 202 05 001A, 202 05 002,202 05 003,202 05 007A 

Dear Property Owner: 

The Flood Control District of Maricopa County has contracted with RBF Consulting to perform a floodplain 
delineation study for the Upper Agua Fria Watershed. 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 parcel of land within 
the limits of the study area. 

The intent of this letter is to notify you of the commencement of surveying activities in support of the above 
mentioned study. In order to perform these surveys it may be necessary to enter your property. This activity 
should not result in any inconvenience or damage to property. If you have any objections to the entry onto 

@) your property you must notify Mr. Richard Harris. P.E.. of the Flood Control District at (602) 506-1501. 
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 for flood insurance information and revision of Flood Insurance 
Rate Maps. This study will be available to the public in approximately 9 months. 

The Flood Control District and its representatives appreciate your help in assuring the accuracy of this study 
by allowing access to your property for the surveyors 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, please contact Mr. Richard Harris, P.E., 
of the Flood Control District or Mr. Roy McDaniel, P.E., of RBF Consulting. 

Mr. Richard Harris, P.E., Project Manager, Flood Control District, (602) 506-1 501. 

Mr. Roy McDaniel, P.E., Project Manager, RBF Consulting, (602) 467-2200 

Sincerely, 
A 

Roy f i c~an ie l ,  P:E. 
Project Manager 

P L A N N I N G  m D E S I G N  C O N S T R U C T I O N  

16605 N. 28th Avenue, Sulte 100. Phoenix, AZ 85053-7550 = 602.467.2200 Fax 602.467.2201 

Offices located throughout California. Ar~zona & Nevada www Rt3F.com 
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September 25, 2001 

John F & Belle S Swartz 
PO Box 10500 
Phoenix, AZ 85064 

Subject: Right of Entry for Surveying Purposes 

Parcel Nos.: 202 24 002 

Dear Property Owner: 

The Flood Control District of Maricopa County has contracted with RBF Consulting to perform a floodplain 
delineation study for the UpperAgua Fria Watershed. 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 parcel of land within 
the limits of the study area. 

The intent of this letter is to notify you of the commencement of surveying activities in support of the above 
mentioned study. In order to perform these surveys it may be necessary to enter your property. This activity 
should not result in any inconvenience or damage to property. If you have any objections to the entry onto a) your property you must notify Mr. Richard Harris. P I . .  of the Flood Control District at (602) 506-1501. 
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 for flood insurance information and revision of Flood Insurance 
Rate Maps. This study will be available to the public in approximately 9 months. 

The Flood Control District and its representatives appreciate your help in assuring the accuracy of this study 
by allowing access to your property for the surveyors 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, please contact Mr. Richard Harris, P.E., 
of the Flood Control District or Mr. Roy McDaniel, P.E., of RBF Consulting. 

Mr. Richard Harris, P.E., Project Manager, Flood Control District, (602) 506-1501 

Mr. Roy McDaniel, P.E., Project Manager, RBF Consulting, (602) 467-2200 

Sincerelv. 

Roy h c ~ a n i e l ,  P.E. 
Project Manager 

P L A N N I N G  8 DESIGN 8 CONSTRUCTION 

16605 N. 28th Avenue. Suite 100. Phoenix, AZ 85053-7550 m 602.467.2200 8 Fax 602.467.2201 

Offices located throughout Cai~forn~a. Arizona & Nevada m www Fi8F.com 
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CONSULTING 

September 25, 2001 

Dl PIETRO ARIZONA FAMILY LIMIT 
10320 W Indian School Rd 
Phoenix, AZ 85037 

Subject: Right of Entry for Surveying Purposes 

Parcel Nos.: 202 05 007D, 202 05 007E 

Dear Property Owner: 

The Flood Control District of Maricopa County has contracted with RBF Consulting to perform a floodplain 
delineation study for the Upper Agua Fria Watershed. 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 parcel of land within 
the limits of the study area. 

The intent of this letter is to notify you of the commencement of surveying activities in support of the above 
mentioned study. In order to perform these surveys it may be necessary to enter your property. This activity 
should not result in any inconvenience or damage to property. If you have any objections to the entry onto 
your property you must notify Mr. Richard Harris, P.E., of the Flood Control District at (602) 506-1501. 
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 for flood insurance information and revision of Flood Insurance 
Rate Maps. This study will be available to the public in approximately 9 months. 

The Flood Control District and its representatives appreciate your help in assuring the accuracy of this study 
by allowing access to your property for the surveyors 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, please contact Mr. Richard Harris, P.E., 
of the Flood Control District or Mr. Roy McDaniel, P.E., of RBF Consulting. 

Mr. Richard Harris, P.E., Project Manager, Flood Control District, (602) 506-1501. 

Mr. Roy McDaniel, P.E., Project Manager, RBF Consulting, (602) 467-2200 

Sincerely, 
A 

~ 6 y  McDaniel, P.E. 
Project Manager 

P L A N N I N G  D E S I G N  CONSTRUCTION 

16605 N 28th Avenue. Sulte 100, Phoenix AZ 85053-7550 a 602 467 2200 Fax 602 467 2201 

Off~ces located throughout Cal~fornia Arizona & Nevada m www RBFcom 
uc nted nn rtryc!W D C O ~ ,  



September 25, 2001 

Dl PIETRO ARIZONA FAMILY LP 
440 Lake Cook Rd 
Deerfield, IL 6001 5 

Subject: Right of Entry for Surveying Purposes 

Parcel Nos.: 202 05 007F 

Dear Property Owner: 

The Flood Control District of Maricopa County has contracted with RBF Consulting to perform a floodplain 
delineation study for the Upper Agua Fria Watershed. 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 parcel of land within 
the limits of the study area. 

The intent of this letter is to notify you of the commencement of surveying activities in support of the above 
mentioned study. In order to perform these surveys it may be necessary to enter your property. This activity 
should not result in any inconvenience or damage to property. If you have any objections to the entry onto 
your property you must notify Mr. Richard Harris, P.E., of the Flood Control District at (602) 506-1501. 
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 for flood insurance information and revision of Flood Insurance 
Rate Maps. This study will be available to the public in approximately 9 months. 

The Flood Control District and its representatives appreciate your help in assuring the accuracy of this study 
by allowing access to your property for the surveyors 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, please contact Mr. Richard Harris, P.E., 
of the Flood Control District or Mr. Roy McDaniel, P.E., of RBF Consulting. 

Mr. Richard Harris, P.E., Project Manager, Flood Control District, (602) 506-1 501. 

Mr. Roy McDaniel, P.E., Project Manager, RBF Consulting, (602) 467-2200 

Sincerelv. 

P L A N N I N G  W D E S I G N  # C O N S T R U C T I O N  

16605 N. 28th Avenue. Suite 100, Phoenix. AZ 85053-7550 rn 602.467.2200 rn Fax 602.467 2201 

Offices located throughout California, Arizona & Nevada rn www.RBF.com 
oimntRd 0" rRWled Fmer 

~rd jec t  Manager 



November 8,2002 

CONSULTING 

Mr. Richard Oxford 
Arizona State Land Department 
161 6 West Adams 
Phoenix, Arizona 850007 

Subject: Notification of Floodplain Delineation 

Dear Mr. Oxford: 

The Flood Control District of Maricopa County, under authority of the National Flood lnsurance Act of 1968 (P.L. 
90-448) as amended, and the Flood Disaster Act of 1973 (P.L. 93-234), has completed an approximate study of 
flood hazard areas in northern Maricopa County, Arizona, for five tributaries to the Agua Fria River. The study 
area surrounds is in the vicinity of Table Mesa Road, west of Interstate-I 7. 

The purpose of this study was to determine flood related hazard zones and delineate areas that may be subject 
to inundation during a "100-year flood event. Flood hazard zones will be used by Maricopa County to insure 
compliance to the floodplain management objectives of the National Flood lnsurance Program. They will also 
be used by insurance agents as the basis for determining appropriate flood insurance premium rates applicable 
for buildings and their contents. 

This announcement is intended to notify all interested persons of this study so that they may have an 
opportunity to bring any relevant facts and technical data concerning local flood hazards to the attention of the 
Flood Control District. The study will be available for review at the Flood Control District Office, located at 2801 
West Durango Road, Phoenix, Arizona, beginning November 13. , 

The study results will be submitted to the Federal Emergency Management Agency (FEMA) for approval. Upon 
approval by FEMA, the study results will be used for revising Flood lnsurance Rate Maps for the area. They will 
be used for regulating potential future development so as to reduce or prevent possible flood damage to 
property and structures. 

Please call the District's Project Manager, Richard P. Harris, P.E., at (602). 506-1501 for more information. 

Sincerelv. 

R O ~  B. McDaniel, P.E. 
Project Engineer 
Storm Water Management 

P L A N N I N G  5 D E S I G N  23 CONSTRUCTION 

16605 N.  28th Avenue, Suite 100, Phoenix. AZ 85053-7550 602 467.2200 Fax 602.467.2201 

Offices located throughout California, Arizona & Nevada s www.RBFcom 
prloled an recycled paper 



CONSULTING 

November 8,2002 

Bureau of Land Management 
Arizona State Office 
P.O. Box 451 55 
222 North Central Avenue 
Phoenix, AZ 85004 

Subject: Notification of Floodplain Delineation 

To Whom It May Concern: 

The Flood Control District of Maricopa County, under authority of the National Flood lnsurance Act of 1968 (P.L. 
90-448) as amended, and the Flood Disaster Act of 1973 (P.L. 93-234), has completed an approximate study of 
flood hazard areas in northern Maricopa County, Arizona, for five tributaries to the Agua Fria River. The study 
area surrounds is in the vicinity of Table Mesa Road, west of Interstate-I 7. 

The purpose of this study was to determine flood related hazard zones and delineate areas that may be subject 
to inundation during a "100-year flood" event. Flood hazard zones will be used by Maricopa County to insure 
compliance to the floodplain management objectives of the National Flood lnsurance Program. They will also 

(. be used by insurance agents as the basis for determining appropriate flood insurance premium rates applicable 
for buildings and their contents. 

This announcement is intended to notify all interested persons of this study so that they may have an 
opportunity to bring any relevant facts and technical data concerning local flood hazards to the attention of the 
Flood Control District. The study will be available for review at the Flood Control District Office, located at 2801 
West Durango Road, Phoenix, Arizona, beginning November 13. 

The study results will be submitted to the Federal Emergency Management Agency (FEMA) for approval. Upon 
approval by FEMA, the study results will be used for revising Flood lnsurance Rate Maps for the area. They will 
be used for regulating potential future development so as to reduce or prevent possible flood damage to 
property and structures. 

Please call the District's,,Project Manager, Richard P. Harris, P.E., at (602) 506-1501 for more information. 

R& B. McDaniel, P.E. 
Project Engineer 
Storm Water Management 

P L A N N I N G  I D E S I G N  I C O N S T R U C T I O N  

16605 N 28th Avenue, Suite 100. Phoenix, AZ 85053-7550 602.467.2200 a Fax 602 467 2201 

Offices located throughout Cal~fornia. Arizona & Nevada a www.RBF.com 
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November 8,2002 

Mr. Charles V. Wilder Jr. 
5950 West Table Mesa Road 
Phoenix, Arizona 85087-7060 

Subject: Notification of Floodplain Delineation 

Dear Mr. Wilder: 

The Flood Control District of Maricopa County, under authority of the National Flood lnsurance Act of 1968 (P.L. 
90-448) as amended, and the Flood Disaster Act of 1973 (P.L. 93-234), has completed an approximate study of 
flood hazard areas in northern Maricopa County, Arizona, for five tributaries to the Agua Fria River. The study 
area surrounds is in the vicinity of Table Mesa Road, west of Interstate-I 7. 

The purpose of this study was to determine flood related hazard zones and delineate areas that may be subject 
to inundation during a "100-year flood event. Flood hazard zones will be used by Maricopa County to insure 
compliance to the floodplain management objectives of the National Flood Insurance Program. They will also 
be used by insurance agents as the basis for determining appropriate flood insurance premium rates applicable 
for buildings and their contents. 

This announcement is intended to notify all interested persons of this study so that they may have an 
opportunity to bring any relevant facts and technical data concerning local flood hazards to the attention of the 
Flood Control District. The study will be available for review at the Flood Control District Office, located at 2801 
West Durango Road, Phoenix, Arizona, beginning November 13. 

The study results will be submitted to the Federal Emergency Management Agency (FEMA) for approval. Upon 
approval by FEMA, the study results will be used for revising Flood lnsurance Rate Maps for the area. They will 
be used for regulating potential future development so as to reduce or prevent possible flood damage to 
property and structures. 

Please call the District's Project Manager, Richard P. Harris, P.E., at (602) 506-1 501 for more information. 

Sincerely, 

~ o y " ~ .  McDaniel, P.E. 
Project Engineer 
Storm Water Management 

P L A N N I N G  P D E S I G N  rT: C O N S T R U C T I O N  

16605 N. 28th Avenue, Suite 100. Phoenix, AZ 85053-7550 a 602 467 2200 rn Fax 602.467.2201 

Offices located throughout California, Arizona & Nevada u www FiBF.com 
pmted on recycled paper 
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EXHIBIT A 

SCOPE OF WORK 

CONTRACT FCD 2000C020 

UPPER AGUA FRIA WATERSHED ZONE A FLOODPLAIN DELINEATION STUDY 

GENERAL 

The goal of this project is to delineate an estimated 50 miles of approximate Zone A 100-year floodplains in 
Watershed "UU" (a.k.a., Upper Agua Fria Watershed) east of Lake Pleasant within Maricopa County. The limits of 
Watershed "UU" are shown on Exhibit A. 1. 

In order to accomplish the study's goal, the consultant will have to 1) coordinate the study with the District and 
others, 2) collect and analyze existing data, 3) use existing USGS topographic mapping, 4) perform field surveys as 
required, 5) develop the 100-year peak discharges, 6) delineate the Zone A floodplains, 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 Emergency Management Agency (FEMA). 

The consultant must use sound engineering judgement 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 .-I floodplain delineations. Prior to the finalization of t h ~ s  
contract, FEMA and the District must review and accept the results of this study, and all 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 District Consultant Contracting Guidelines dated August 1,2000. 

The floodplain delineations will be phased according to the sub-watershed identification as identified in Exhibit A. 1 
and prioritization presented in Table 1, below. 

I Table 1: Sub-watershed Prioritization - - 

I Sub-watershed 1 Relative Prior~ty I Miles of Delineation 
06N 01E SEC 4 (EAST LAKE PLEASANT) 1 1 9 

CS?" 07E SEC 2S j X 1 0 0 1 X  GULCH) I J 

08N O2E SEC 2 1 (LITTLE SQUAW CREEK) 1 4 13 
Total Area I 49 

The time frame for delineation of the Zone floodplains will be 180 days including 90 days for FCD review. 
Additional time, equal to 120 days will be allowed for FEMA review. All work must be completed including 
FEMA review within 300 days from the notice to proceed. 

TASK 1 - COORDINATION 

1.1 Within fourteen days of Notice to Proceed (NTP), the consultant will submit a project schedule to the 
District's Project Manager showing coordination meetings and completion dates for each task identified in the 
scope of work. The consultant will update this project schedule when appropriate. 



1.2 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 the hydrologic and hydraulic 
analyses. The consultant is responsible for the minutes of any meetings. Whenever possible, coordination 
and milestone meetings will be combined. 

1.3 The consultant will submit an estimate of the monthly billing within 14 days of Notice to Proceed. 
Thereafter, this estimate will be updated and submitted to the District's project manager at least 10 days 
before the end of each quarter. 

1.4 The consultant will submit monthly progress reports at least 5 days before submittal of monthly invoices. 
The report shall be brief and should be no longer than two typed pages. At a minimum, the monthly report 
shall contain the following: 

a. A description of the work accomplished by task during the reporting month. 

b. Percent (5%) completed for the month and percent (%) cumulative completed for each task. 

c. A brief description of the work to be accomplished in the following month. 

d. A description of any problems encountered and a recommended solution. 

1.5 The consultant is responsible for placing the legal advertising at the beginning of the study, notifying tr i i  

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 notlfy all property owners and obtain any necessary Rights of Entry for the study area. 
The District will furnish the consultant with a list of all the property owners to be notified. The consultant 
will furnish the District w i ~ h  ;i <ample Right of Entry letter. 

1.7 The consultant will meet \t lcn officials from the District and send a letter of notification to any incorporated 
communities affected. 

1.8 The District will provide any public notice beyond that described in Task 1.6. 

1.9 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. 

1.10 The Consultant will partake in the District's 6-hour HIS Training Course. 

1.1 1 (OPTIONAL) The Consultant will work with the District to identify problems in WMS that are encountered 
during the services defined in this scope of work. The Consultant will contract wlth EMS-I to customize 
WMS for floodplain delineation and correct the identified problems. This work will only be undertaken 
through written authorization by the District's Project Manager based upon review and approval of specific 
tasks and costs. 

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 and/or 
Revisions, and other pertinent information. 

Contract FCD 2000C020 

i 
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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. 

TASK 3 - TOPOGRAPHIC MAPPING 

The consultant will use existing USGS topographic mapping and/or other topographic mapping provided by the 
District. 

TASK 1 - FIELD SURVEY 

4.1 (OPTIONAL) Field measurements of bridges, culverts, and hydraulic structures are to be obtained by the 
consultant when as-built plans are not available, or when conditions have changed that impact the Zone A 
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 format appropriate for use in 
future HEC-RAS models. This task is not authorized with the NTP and may be authorized in writlng by the 
DISTRICT. 

4 .  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 provide field survey data for cross sections used for approximate 
floodplain delineations where USGS DEM data are 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. However, for this study there may not be data for every theme identified here, or the consultant 
e ight  deveiop 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) b. CTRL (Misc. Control Survey Pts.) 

c. FPCTLFCD (ERMs) e. FPXFCD (Floodplain Cross Sections) 

TASK 5 - HYDROLOGY 

5.1 The Consultant will develop hydrology using the Watershed Modeling System (WMS). The peak discharges 
for sub-watersheds will be developed using mi;-i and will be verified using regression equations. The 
watersheds will cover the portion of Watershed "UU" located east of Lake Pleasant and the Agua Fria within 
Maricopa County, and that portion of the watershed within Yavapai County that drains into Maricopa County 
as shown in Exhibit A. Data needed for the hydrologic study will be provided by the District for the portion 
of the watershed within Maricopa County. Necessary hydrologic data for the portion of the watershed located 
within Yavapai County will be developed by the Consultant and reviewed and approved by the District. No 
sub-basin will have a drainage area smaller than ?4 square mile. The consultant must analyze the data 
carefully and in some instances correlate data against other hydrologic data such as regression equations i n  
order to obtain the most realistic results. 

5.2 Xfeetings shall be held \\,ith the Flood Control District staff at the following milestones: 

a. Meeting number I :  field trip at the start of the project to scope out the critical points of the watershed 
and problem areas. 
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Q 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 meeting. The method 
for generating the peak discharges will be agreed upon at this meeting. 

a c. Meeting number 3: to review of final document and comments by the District. 

5.3 The Hydrologic Report 

5.3.1 The findings of the hydrolog~c study will be presented in Section 3 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, following SSA 1-97 format. Specific deviations 
from this hydrologic scope shall not be undertaken without the specific written authorization from the 
District's Project Manager. 

5.4 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 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 does not fit one of the themes listed here, the District's Project Manager shaIl 
be contacted to determine the appropriate theme for that data. 

a. DRNBSN (Drainage Boundary) b. PRJDAT (Project Identification) 

c. DRMPTH (Drainage Path) 

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 I~u l~rnnce  Study Guidelines and 
Specificatior~ for S t ~ ~ r i y  Contractors, January 1995, FIA 1'2, Appeals, Revisions, and Amendments to Flood 
lr~surarzce Maps. December 1993, and FEMA 265, Marzaging Floodplair~ Developn~ent irz Approximate Zone 
A Areas, April 1995. 

6.2 The delineation work shall meet requirements for floodplain delineations as prescribed by FEMA and the 
.Arizona Department of Water Resources. 

6.3 The delineation study shall be based on the f~nal results of the hydrologic study as directed by the District. 

6.3 The consultant must obtain District approval at each of the following steps: 

a.  Draft field reconnaissance section of the TDN and estimation of Manning's "nu values. 

b. Proposed location and alignment of the cross sections. 

c. Methodology used for both the floodplain and optional floodway delineations. 

d. Approximate floodplain (natural) delineation. 

e. Final hydraulics section of the TDN. 



6.5 Field Reconnaissance 

6.5.1 The consultant will conduct a field reconnaissance of the study area. This will include observation of 
channel and floodplain conditions for estimating Manning'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. 

6.5.2 Manning's "n" values are to be determined uslng the methodology in the USGS report, Estitnated 
Maizning's Rolcghlzess Coeficietzrs for Srrea~ll C/tal~lzels and Flood Plairls ill Maricopa Couitty, 
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. 

- 

6.5.3 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. deqcribe structures and obstructions, and provide coior 
photos or photocopies of major hydraulic structures. Photo locations, structures, and "n" values will 
be displayed on reduced scale mappin: 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. 

6.6 Cross Sections 

6.6.1 The location and alignment of cross sections will be submitted for the District'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 include using WMS and USGS 
DEMs provided bv the District. or fit!d sfi:-;tvs possibi;.  sing GPS when the USGS maps and DEMs 
do not provide adequate information. in the majority of instances the chann;! cznterline will be the 
center!ine indicu::d or: ths USST 3::;. I:: the FEI!.i X31i, or in the (;IS data provided by the 
District. 

6.6.2 The cross section p1 .:z .i:" -: .. ;-alnimum sho~i,  : o m ~ v t - ~  zI:r-:.' te-?'.. " - "  . .;.,!.) .. . .. - ,.: . . . A L .  -::,-.. &.. . . .- 
are to be accompan~ed by a legend. These plots shouia 32 avai~abi; 21 aii revieus. 

6.7 The hydra~~lics of bridges and culverts should be incorporated into assessing the floodplain around such 
structures especiall!~ in areas where ponding ~ j ~ i i l  occur. Ths Zone A limits must be determined according to 
FEMA criteria and clearly labeled on the final drawings. Conveyance through minor structures such as small 
culverts (i.e., less than 30" in diameter), or structures which are likely to become clogged during the 100-year 
peak discharge shall not be included in the hydraulic r?nnlyses. 

6.8 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. 

6.9 The Consultant shall fill out all the forms required by FEMA for the submittal of a Floodplain Delineation 
Study. 

6 .  10 The consultant u,ill provide ~ior l i  maps on n~onochrome USGS dlgital raster graphic quadrangle USGS 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 drawings will be 24" X 36" 
in size. The work map scale will be determined by the consultant, and will vary between 1"=400' and 
1"=1000' scale base maps depending on the terrain and the floodplain widths. 

- 
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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, a north arrow, scale, section corners, current streets and highway 
names, State Plane Coordinate System, major drainage features, corporate boundaries, cross section lines, 
channel centerline, index map, the floodplain boundaries, and peak discharge and Section, Township, Range 
for each wash delineated. 

6.1 1 Digital data in either a CADD or GIs format will be prepared in conformance with the District's Hydrologic 
Information System Data Delivery Specifications, Rev~sion 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. CULVERT (culverts) 

c. DQ (Data Quality) 

e. FPZNFCD (Floodplain Zones) 

g. PRJDAT (Project Identification) 

b. CARTO (Cartographic Features) 

d. FPXFCD (Cross Sections) 

f. NDXPRJ (Map Sheet Index) 

h .  ZRIDGES i;srijgej) 

i. PRJ (Project Boundary) 

TASK 7 - DELIVERABLES 

7.1 Both pare: ar?d e!ectror?ic deliverables will be made at the completion of each task. The consultant will 
. , . , . . . . 

LC;i., t: L-:: ;a,,>\L;ng iirin:, ~o ice Gis;r i~;  &fore ciei~vzr~np the E k l A  subrniaa~ package: 

7.1.1 Original Affidavits of Publication of the legal advertisements. Additional copies are to be included i n  
the Technical Data Notebook. 

7 . 1 .  All topographic and related data for the District's Hydrolosic Information System that isn't subject to 
change during FEMA's review should be submitted at this time. 

7.1.3 If bound separately from the Technical Data Notebook, two (2) copies of the field survey notes and 
office calculations. 

7.2 The consultant will submit the follow in^ items to the District for review by FEMA and any other appropriate 
governmental agency. All of the follo~sing products are considered deliverables for the FEMA submittal: 

7.2.1 Two (2) complete sets of blackline topogaphic base maps with the 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. 

7.3 Final Submittal: The following products are cons~dered deliverables for the final submittal to the District after 
FEMA approval is issued: 

Contract FCD 1 0 0 0 ~ 0 2 0  
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7.3.1 One (1) complete composite set of sealed non-erasable mylars with the topographic data and 
floodplain delineations shown. The sheets shall be 24" 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 orgariized as specified by the District, following SSA 1-97 format. This submittal of the 
Technical Data Notebook shall include any correspondence and/or meeting minutes with the 
reviewing agencies and shall reflect any revisions required by those reviewing agencies. 

7.4 Separate submittals by subwatershed: The consultant will submit a separate TDN for each sub-watershed 
division established in Table 1 and shown in Exhibit .4.1. 
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EXHIBIT A 
FLOODPLAIN DELINEATION PHASING 

2 0 2 4 6 Miles 

STUDY BASIN BOUNDARIES 
WASHES TO BE DELINEATED 



Upper Agua Fria Watershed 
Zone A Floodplain Delineation Study 

B.6 FEMA Correspondence 

JN: 45-100184 RBF Consulting B 



C.l Survey Field Notes for Aerial Mapping Control 

Mapping was not performed as a part of t h s  job. Existing elevation data in the form of a Digital 
Elevation Model (DEM) and breakhes provided by Maricopa County was used in this report. The 
DEM was produced from the Maricopa County Ortho-Photo project. A copy of the narrative from 
the survey report for that project follows. The information in the report a p p e n h  is provided on a 
CD at the end of this report. 
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Procedure 
lort 



SURVEYOR'S CERTIFICATION 

This survey was conducted under my direction during the months of November 2000 
through March 2001. The information in this book is cor 
knowledge and belief. 

Brent J. Smith, R.L.S. AZ.#29891 



Maricopa County Ortho-photo 
Summary of Procedure 

Report 

Procedure Outline: 
I Control - set control throughout project 
I1 Observation - collected data from ground stations 
I11 Compilation - interpret the raw data for usable output 
IV Translation - translate the output to format required for implementation 

Procedure Sgecifics: 
I. Control - Aerial targets n7ere set throughout the project for reference to facilitate the 
orthographic correction of the photos. Most of the points were set on existing GDACS 
points to give reference to existing data. The location of non-GDACS points were 
established through RTK GPS or static GPS observation. 

11. Observation- During the flight there were two GPS units on the ground collecting the 
satellite data for the duration of the flight days. One unit on a central BASE station, and 
the other unit location ranging between 5 other stations based on flight area that day. 
The observation days were in December 2000,on the 16'" 117, lgth, 27th, 228, and the 30th. 
The observation days were in January 2001,on the 4Ih. The observation days in March were @ on the 13'" 14'~ and lSh .  

111. Compilation - The data collected by the two ground units and the airborne unit were 
sent out to Fotoflight for processing. The information came from Fotoflight in latitude and 
longitude and elevation in meters. 

IV. Translation - Photo centers were converted to NAD 53 Arizona State Plane 
coordinates in International feet. 



Appendix - Table of Cor,tcr,ts 

Appendix A: 
GPS Observation Logs (including location maps) 

Day 1 : 12/16/00 Observation logs for 1HD 1 and 4HT3. 
Day 2 : 12/17/00 Observation logs for 1HD1 and 4HT3. 
Day 3 : 12/18/00 Observation logs for 1HD1 and 3611. 
Day 4 : 12/27/00 Observation logs for 1HD1 and 3GI1. 
Day 5 : 12/28/00 Observation logs for 1HD1 and 3GI1. 
Day 6 : 12/30/00 Observation logs for l H D l  and 3GI1. 
Day 7 : 01/04/01 Observation logs for 1HD1 and 1LM2. 
Day 8 : 03/13/01 Observation logs for 1HD1 and 1FN1. 
Dav 9 : 03/14/01 Observation logs for 1HD1 :zc! !_FN3. 
~ a ;  10: 03/15/01 Observation logs for l H D l  and 1FN1. 

Appendix B: 
Data on the location of the center of each photograph taken and separated by the days of 
observarioil. Files with the extension ".lat7', contain the Latitude, Longitude and Elevation 
as prepared by Fotoflight. Files with the extension ".xls" have the Arizona State plane 
coordinates in NAD 83. 

Day 1 : 121600.xls and 121600.lat 
Day 2 : 121700.xIs and 121700.lat 
Day 3 : 121800.xls and 121800.lat 
Day 4 : 122700.xls and 122700.lat 
Day 5 : 122800.xls and 122800.lat 
Day 6 : 123000.xls and 123000.lat 
Day 7 : 010401.xls and 010401.lat 
Day 8 : 031301.xls and 031301.lat 
Day 9 : 031401.xls and 031401.lat 
Day 10: 031501.xls and 031501.lat 

NOTE: On the attached CD7 the raw data files (.raw & .dat) files are also incIuded. 

Appendix C: 
Complete listing of panel points used in this project. 
( filename panels.xls) 

Appendix D: 
Complete listing of GDACS check points (filename orthochecks.xls) 
including the standard deviations. (filename results-l.wb3) 



C.2 Survey Field Notes for Hydrologic Modeling 

Field reconnaissance notes for sub-basin boundary verification and estimauon of physical 
parameters is included in A p p e n h  E. Addtional survey was not required for thls study because 
Approximate methods are being used to delineate Zone A Floodplains. Therefore, there are no 
survey field notes. 

C.3 Survey Field Notes for Hydraulic Modeling 

Field survey was performed to set elevation reference monuments and to survey hydraulic 
structures. The survey was conducted by R13F Consulting under the supelvision of Brent J .  Smith, 
R.L.S. The following pages are copies of the field notes. 
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Surveyor's Certificate 

This survey was conducted under my direction during the months of March 2002 
and June 2002. The information in this book is correct and accurate to the best 



SURVEY SUMMARY 

The scope of this project was to set 37 elevation reference marks (ERM's) along 
the upper Agua Fria river and its tributaries and perform a structure survey of all 
pipes, bridges, and culverts affecting the area. RBF Consulting performed this 
work under the direction of Brent Smith, RLS between March and June of 2002. 

All work was referenced to the North American Datum 1983 (NAD83) epoch 
1992. All elevations were referenced to North American Vertical Datum 1988 
(NAVD88). Control monuments were recovered from the Maricopa county 
Department of Transportation GDACS network and the National Geodetic Survey 
(NGS). 

Horizontal control 

In the area encompassed by this project we recovered 4 GDACS control 
monuments with coordinates published by the Maricopa County Department of 
Transportation (MCDOT). These points were observed by MCDOT between 
1998 and 2000. This was a part of their Geodetic Densification and Cadastral 
Survey (GDACS) project. The horizontal positions of these monuments have 
been accepted by the National Geodetic Survey (NGS) and given a horizontal 
order of B. The published values are related to NAD83 (1992) 

Vertical control 

The same monuments that were used for horizontal control have a vertical 
component provided by MCDOT. The elevations were established by 
determining an ellipsoidal height by GPS observation and referencing this to 
NAVD88. The orthometric height was then determined using a high-resolution 
geoid model (geoid 99) with precise GPS observation and processing 
techniques. The NGS publishes these results as Third Order Class II ellipsoidal 
heiahts. Since this is not given a vertical order additional vertical control was 
used to verify vertical tolerance of minimum third accuracy order. Measurements 
were made to two additional NGS benchmarks to verify vertical control. 

Equipment 

All GPS work was preformed using Trimble 4000 series receivers (4000ssi, 4700, 
4800). Compact LlIL2 antennas with ground planes were used where external 
antennas were needed. All antennas used collect LIlL2 and p-code. These 
antennas are designed to help eliminate multipath and unwanted noise from the 
observation data. Trimmark II radios were used for RTK work. Trimble 
Geomatics Office version 1.5 software was used to process field data. This 



a allowed us to analyze the quality of both the field measurements and the 
network. The structures were located with the use of a Geodimeter 600 robotic 
total station theodolite using conventional survey methods. 

Outline of survey procedures 

Structure surveys 

The structures were mapped using the geodimeter 600 from control points 
established using GPS RTK methods. This ensured all of the structures would 
relate to the project control network. An as built sketch was made of the 
structure and photos were taken. Please reference the Structure Survey Book 
for this project. 

Elevation reference monument (ERM) surveys 

The ERM's were set in locations determined by the Maricopa County Flood 
Control District. The locations and elevations were then determined though GPS 
static survey methods. At each monument three photos were taken and a sketch 
map was made to depict the monument and a route to its location. Please 
reference the ERM Survey Book for this project. 

Static methods 

Where static survey methods were used we designed survey procedures to 
minimize errors and give us confidence in our results. Fixed height tripods or 
bipods were used for all observations to eliminate antenna height errors. One 
GPS "base" receiver was set up to collect data over a control point. A second 
"rover" receiver was then taken to each ERM where it collected data for 15 
minutes. The base receiver was then moved to another control point and each of 
the ERMs were observed a second time for another 15 minutes. The use of 
these independent measurements confirmed the quality of our fieldwork and 
provided data for a stronger final adjustment. Observation logs were filled out for 
each session. These logs included the height of the antenna, the start and end 
time of the session, the receiver serial number, and the name of the field 
personnel. The data was then processed with the use of Trimble Geomatics 
Office software so that we could analyze the quality of both the fieldwork and the 
data the receiver collected. 

RTK methods 

Where RTK survey methods were used we chose a field procedure that would 
minimize human error and inaccurate data associated with RTK GPS 
measurements. A base station receiver was set up on a fixed height tripod on a 



control point. A radio link was then set up to broadcast its location to a second 
(rover) receiver. The rover would then gain initialization "on the fly". This means 
that it has determined it's differential position from the base receiver. The rover 
receivers were set up on fixed height poles with bipods. A 90 second 
measurement was taken on another control point to verify that the setup is 
correct and that the RTK results are consistent with our static measurements. 
Each point located with RTK was then measured for ninety seconds. The 
receiver was then forced to physically loose lock with the satellites and then re- 
initialize at least 40ft. from where it gained initialization the first time. This forces 
it to use a different set of data to solve for its position. The monument was then 
measured for another ninety seconds. The results of the two measurements 
were then compared for quality assurance. 
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Elevation Reference Monuments for this study were surveyed using Static GPS Methods from Maricopa County 
Department of Transportation Monuments 1 PD5, NR22 and 1 NF2. Positions and elevations submitted are 
NAD 1983192 and NAVD 1988 based on the above referenced monuments. 

Accuracy of the horizontal positions is Third Order Class I, (FGCC 1984) relative accuracy of 1 part in 10,000. 
lative accuracy of 2.0mm x square root of distance in 
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45-100648.002 Upper Agua Fria ERMs 
NAD 83lNAVD 88 - 
RBF Consulting 611 112002 

Watershed 2 
Station NORTHING EASTING ELEVATION DESCRIPTION 
UAF25 1087246.13 616338.7354 1768.49 SET FCDMC BRASS CAP AT LAT. N 33'59'18" LONG W. 112'1 1'34" 
UAF26 1088754.872 621 128.6931 1822.13 SET FCDMC BRASS CAP AT LAT. N 33'59'33" LONG W. 112'10'37" 
UAF27 1089160.347 623262.3468 1888.25 SET FCDMC BRASS CAP AT LAT. N 33'59'37" LONG W. 112'1 0'1 1" 
UAF28 1088053.021 630045.3256 2001.70 SET FCDMC BRASS CAP AT LAT. N 33'59'26" LONG W. 1 12'08'51" 
UAF29 1086824.302 618067.1075 1820.02 SET FCDMC BRASS CAP AT LAT. N 33'59'14" LONG W. 112"11'13" 
UAF30 1086800.1 04 625971.441 3 1943.78 SET FCDMC BRASS CAP AT LAT. N 33'59'1 3" LONG W. 11 2'09'39" 
UAF31 1080806.249 614567.9439 1792.26 SET FCDMC BRASS CAP AT LAT. N 33'58'14" LONG W. 112'11'54" 
UAF32 1083153.460 616269.5391 1758.96 SET FCDMC BRASS CAP AT LAT. N 33'58'40" LONG W. 112'1 1'34" 
UAF33 1083245.303 619067.2601 1868.94 SET FCDMC BRASS CAP AT LAT. N 33'58'39" LONG W. 112'11'01" 
UAF34 1084224.01 1 620767.8055 1900.62 SET FCDMC BRASS CAP AT LAT. N 33'58'48" LONG W. 1 12'10'40" 
UAF35 1086033.413 631044.236 2013.24 SET FCDMC BRASS CAP AT LAT. N 33'59'06" LONG W. 112'08'40" 
UAF36 1083849.549 633103.2629 2112.76 SET FCDMC BRASS CAP AT LAT. N 33'58'45" LONG W. 1 12'08'15" 
UAF37 1082459.221 635196.0445 2177.78 SET FCDMC BRASS CAP AT LAT. N 33'58'32" LONG W. 1 12°07'48" 



45-1 00648.002 Upper Agua Fria ERMs 
Adjusted positions and ellipsoid heights 

Watershed 2 
Station Latitude Longitude Ellip Ht Geoid Ht 
UAF25 33-59-1 7.948032 1 12-1 1-33.630225 1674.6844 -93.8052 
UAF26 33-59-32.998322 1 12-1 0-36.786762 1728.5025 -93.6298 
UAF27 33-59-37.062650 1 12-1 0-1 1.456603 1794.6946 -93.5557 
UAF28 33-59-26.266068 112-08-50.862300 1908.31 38 -93.3878 
UAF29 33-59-13.820368 112-1 1-13.089642 1726.2397 -93.7796 
UAF30 33-59-1 3.777252 1 12-09-39.212608 1850.221 6 -93.5602 
UAF31 33-58-14.189170 112-1 1-54.451 147 1698.1916 -94.0674 
UAF32 33-58-37.456490 1 12-1 1-34.321 079 1665.0055 -93.9521 
UAF33 33-58-38.438436 1 12-1 1-01.100573 1775.061 1 -93.8776 
UAF34 33-58-48.164381 112-1 0-40.935904 1806.824 -93.7991 
UAF35 33-59-06.307667 1 12-08-38.944933 191 9.81 28 -93.4275 
UAF36 33-58-44.746653 1 12-08-14.435472 201 9.3273 -93.4371 
UAF37 33-58-31.035620 1 12-07-49.548270 2084.3691 -93.41 53 



45-100648.002 Upper Agua Fria ERMs 
Station Coordinate Error Ellipses 
Confidence Region = 95% 

Watershed 2 
Station Semi-Major Semi-Minor 
UAF25 0.04651 0.04443 
UAF26 0.04723 0.04217 
UAF27 0.04817 0.04103 
UAF28 0.06144 0.05286 
UAF29 0.04592 0.04291 
UAF30 0.05151 0.04488 
UAF31 0.04291 0.04165 
UAF32 0.04575 0.04474 
UAF33 0.04326 0.041 39 
UAF34 0.04548 0.0421 8 
UAF35 0.04836 0.04386 
UAF36 0.04682 0.04515 
UAF37 0.05361 0.04984 

Azimuth of Elev 
131 -33 0.0577 

0-54 0.06985 
174-25 0.06406 
153-07 0.0797 
124-03 0.06257 

0-58 0.07885 
106-48 0.05791 
75-41 0.0566 
57-25 0.05002 
161-23 0.04912 
146-24 0.06779 
153-21 0.07312 
157-35 0.1001 8 
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C ECCS .r r;.;e - 
MULTIPLE OBSERVATlON GPS LOG SHEET 

CONSULTING - 

Job No. 
$5- / o o b d ( b  

Observer Fa OL 
w 1 

"station Z 
pro. +pd; (Name 4 Istart Time (Stop Time 1 H.l.(m) (Description 58 5i5 1 
File Name / ~onumbnt Location / Target Offset / Notes I 

I 

7 > 4 3 ~ ~  
/ P o 5  6 ""cs f4 '413u~c 3'.25 p m  3-5 1-5 

I 

. . ''= I ' , ,, ' . . . . 1' 
I .  ..' - ',l b:{7:,~;'$?'~#g,k:-!~*a -:*, . , , . :  . .  - 

Date 

5-/4-&z 
Equip. No. 

33P 
Job Name 

UPPEP e l l 4  

Antenna Type Antenna Meas. Technique 



( ' ~ ) h - ( r ~ ~ t n / . o ~ m  Yte- I 

MULTIPLE OBSERVATION GPS LOG SHEET 

Book - Page - 
Sheet of 

Date 5 - 1  5--02 Day/3$-lJ0bNj7%m f ~ / ~ f  

Observer Equip. No. Antenna Type Antenna Meas. Technique 



6 d ~ a r n ~ n l ~ ~ m  t~ LAG'. 

MULTIPLE OBSERVATION GPS LOG SHEET 

Book - Page - 
Sheet of 

Date Joo ~ a m e  

I I 
I lobserver I ~ ~ u i p .  No. l~ntenna Type l~ntenna Meas. Technique I I 



L 

5kS55/0&5 // ~ o o k  - Page - 
Sheet of 

MULTIPLE OBSERVATION GPS LOG SHEET 

AF 161.7377 
Zk8' -49% G & P  

LtAFI-I UAF 17 /2.^3@ ) 2'>/3 . ~ o t .  S%.PcD u4~,7 - y 

caNSULTiNCi 

k b  No. Date Day Job Name 
1006LCf5 

Observer 

1 3 7  5 - 1 7 - o z  

Equip. No. 
ChUrr ro l e v l a $  

&FP- f i a - 4 ~  hje6A 

Antenna Type Antenna Meas. Technique 



, Book- Page - 
Sheet of 

MULTIPLE OBSERVATION GPS LOG SHEET 
CONSULTING 

Job Name u fp- 1 
I 

, I /  I ~ ~ u i ~ .  No. l~ntenna Type l~ntenna Meas. Technique I I 
Compact L 1 U  wlGP ( wo1GP J 
L1L2 Geo wlGP m o t h e r  Edge of ~ ~ 6 h ' h a s e  Center I Other - - 



Book - Page - 
Sheet of 

MULTIPLE OBSERVATION GPS LOG SHEET 
CONSULTING 
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JOB NO: 45-&00 6 C l f l  

• TOPOGRAPHY COVER SHEET 

PARN UIIEF: L 0 RBF CONSULTING 

CREW: ( L , L ( ~  , If 1 =bO PLANNING DESIGN CONSTRUCTION 
16605 N zhAvenue Suite 100 Phoenix Arizona 85053 

DATE: 5'15~- Z U O ~  
CONSULTING (602) 467-2200 Fax (602) 467-2201 

FILE NAME: 

PURPOSE OF SURVEY: 

(T) EARTH QUANTITY TOP0 
o AILWVIAL REMOVAL 
o WET ALLUVIAL REMOVAL 
o BUlTRESSjKEYWAY REMOVAL 
o LAND SUDE REMOVAL 
o OVER-EXCAVATION 

STOCKPILE 

POINT RANGE: 

(A) AS-CONSTRUCTED TOP0 
0 ROUGH GRADE VERIFICATION 
0 PRECISE GRADE VERIFICATION 

IMPROVEMENT VERIFICATION 

Q EXISTING SITE TOP0 
a AERIAL PROFILE CHECK 
o FORDESIGN 

(S) SUBDRAIN LOCATION (G) GIs 

D IMPERIAL , F HoRIzomu comoL : w A J 
- 9 3  -59 - 18 

P R ( J J E ~  BENCH MARK & DATUM: 



BOOK PAGE 

CLIENT: ~LiCopd PA. rLcO0 LPJT~L D r s ~  - 

• TOPOGRAPHY COVER SHEET 

PARTY CHIEF: RBF CONSULTING 

CREW: L / S L L L L S ,  WASH-ICKO PLANNING DESIGN CONSTRUCTION 
16605 N 28' Avenue Suite 100 Phoenix Arizona 85053 

CONSULTING (602) 467-2200 Fax (602) 467-2201 
DATE. 5 

FILE NAME: 

PURPOSE OF SURVEY: 

(T) EARTH QUANTITY TOPO 
o ALLUVIAL REMOVAL 
o WET ALLUVIAL REMOVAL 
o BUTTRESrnY WAY REMOVAL 
o LAND SLIDE REMOVAL 
O OVER-EXCAVATION 
o STOCKPILE 

POINT RANGE: 

(A) AS~ONSTRUCTED TOPO 
0 ROUGH GRADE VERIFICATION 
0 PRECISE GRADE VERIFICATION 
0 IMPROVEMENT VERIFICATION 

Q EXSTING SITE TOPO 
0 AERIAL PROFILE CHECK 
0 FORDESIGN 

(S) SUBDRAIN LOCATION (G) GIs 

IMPERIAL 

PROJECT BENCH MARK & DATUM: 



BOOK 
dei€FZl 

PAGE 

JOB No: & Im Q 48 

TOPOGRAPHY COVER SHEET 

PARTY CHIEF: KL E, J RBF CONSULTING 
PLANNING DESIGN CONSTRUCTION 

CREW: 'WI LL LS! ~ S H  I CK o 16605 N 28" Avenue Suite 100 Phoenix Arizona 85053 
CONSULTING 

DATE: 5--- 14- 2 ~ 0 2  
(602) 467-2200 Fax (602) 467-2201 

PURPOSE OF SURVEY: 

EARTH QUANTITY TOPO 
t S  

o ALLUVIAL REMOVAL 
o WET ALLUVIAL REMOVAL 
o BUlTR-YWAY REMOVAL 
o LAND SLIDE REMOVAL 
o OVER-EXCAVATION 
o STOCKPILE 

POINT RANGE: 

(A) AS-CONSTRUCIZD TOPO 
0 ROUGH GRADE VERIFICATION 
CI PRECISE GRADE VERIFICATION 
q IMPROVEMENT VERIFICATION 

(E) EXISTING SITE TOPO 
0 AERIAL PROFILE CHECK 
0 FOR DESIGN 

is)  SUBDRAIN LOCATION (G) GIs 

0 IMPERIAL 
iFHORIZONTALCON1ROL: oMETRIC * I  1 A/3 5 59,- 33- d /lz - /o/ - \ \  

PR~JJECT BENCH MARK C DATUM: -- 



BOOK PAGE 

• TOPOGRAPHY COVER SHEET 

p m n  M I E P  KLC \ a RBF CONSULTING 
CREW: \I\)\ U L ~ ,  We s I+ 1 ck,  

PLANNING DESIGN CONSTRUCTION 
16605 N 28' Avenue Suite 100 Phoenix Arizona 8505% >a 

- 14- z o o 2  CONSULTING (602) 467-2200 Fax (602) 467-2201 
DATE: 5 

FILENAME m=w 
PURPOSE OF SURVEY: 

(T) EARTH QUANTITY TOPO 
o ALLUVIAL REMOVAL 
o WFTALLWIALREMOVAL 
o BUTTRESS/KEYWAY REMOVAL 
o LAND SLIDE REMOVAL 
o OVER-EXCAVATION 
0 STOCKPILE: 

(S) SUBDRAIN LOCATION 

POINT RANGE: 

(A) AS-CONSTRU(;TED TOPO 
ROUGH GRADE VERIFICAnON 

0 PRECISE GRADE VERIFICATION 
0 IMPROVEMENT VERIFICATION 

@) E X I m N G  SITE TOPO 
0 AERIAL PROFILE CHECK 
0 FORDESIGN 

(G) GIs 

0 IMPERI 
i? @- HORIZONTAL CONTROL : 0 =I 

PROJECT BENCH MARK & DATUM: ----- 
P O W ~ @ -  PbVZ 8 

%W% (30% T W  T e.5 



BOOR 
* 2 9 /  

PAGE i 

I @ TOPOGRAPHY COVER SHEET 

PARTY CHIEF: ~ L - G I  4 
I 
I 

RBF CONSULTING I 
i 

PLANNING DESIGN CONSTRUCTION I 
CREW: N t L L ( 5 ,  ' d k 5 H t C X - o  16605 N 28' Avenue Suite 100 Phoenix Arizona 85053 

DATE: 5- f 5 /  -02c CONSULTING (602) 467-2200 Fax (602) 467-2201 I 
I 

- 
4 

LENAME: 6 POINT RANGE: 
i 
i 

JRPOSE OF SURVEY: 

EARTH QUANTlm TOPO 
ALLUVIAL REMOVAL 

o WET ALLUVIAL REMOVAL 
o B U ' l T R m Y W A Y  REMOVAL 
o LAM) SLIDE REMOVAL 
0 OVER-EXCAVATION 
o STOCKPILE 

(A) ASCONSTRUCED TOPO 
0 ROUGH GRADE VERIFICATION 

PRECISE GRADE VERIFICATION 
0 IMPROVEMENT VERIFICATION 

(E) EXISTING SITE TOPO 
0 AERLAL PROFILE CHECK 

FORDESIGN 

S) SUBDRAIN LOCATION (G) GIs I; 

U IMPERIAL 33-59 -14 K / I ~ z - ~ \  - 13 , I 



BOOK 
- -30 

PAGE 

JOB NO: 45- 10 4 & q~ ,, / ? R ~ W A  &. Fho C0mna~ ~ K T -  

TOPOGRAPHY COVER SHEET 

mmrn,:  LEI^ RBF CONSULTING 
b y l c k o  PLANNING DESIGN CONSTRUCXION 

XEW: hl \. LLLS, 16605 N 28" Avenue Suite 100 Phoenix Arizona 85053 

,A,: 5-\4--mZ. 
CONSULTING (602) 467-2200 Fax (602) 467-2201 

b 

EN- POINT RANGE: 

RPOSE OF SURVEY: 

r) EARTH QUANTITY TOPO 
o ALLUVIAL REMOVAL 
o WET ALLUVIAL REMOVAL 
o BWTRlZSsllEYWAY REMOVAL 
o LAND SLIDE REMOVAL 
o OVER-EXCAVATION 
o STOCKPILE 

(A) AS-CONSTRUCTED TOPO 
0 ROUGH GRADE VERlFiCATION 
0 PRECISE GRADE VERIFICATION 
0 IMPROVEMENT VERIFICATION 

Q EXISTING SITE TOPO 
0 AERIAL PROFILE CHECK 
0 FORDESIGN 

I) SUBDRAIN LOCATION (G) GIs 

0 IMPERIAL 
e I z o N r A L c o m o L : o M p l R l c  r b d i ~ ~  YT.+ i c n / 3 3 - 5 4 -  13 V \ / / ~ Z - O ~  -39 



BOOK PAGE J#? 3 (  / J 

TOPOGRAPHY COVER SHEET 

JOB No: 4-55 /4&$#~ 

RBF CONSULTING 
tEW: M I  'CIS, w ~ s t f l ~ k ~  PLANNING DESIGN CONSTRUCTION 

16605 N 2.8* Avenue Suite 100 Phoenix Arizona 85053 

< ~ f s ' -  z o a z c  CONSULTINO (602) 467-2200 Fax (602) 467-2201 
ATE: 

? NAME: - POINT RANGE: I 

:POSE OF SURVEY: 

) EARTH QUANTITY TOPO 
o ALLUVIAL REMOVAL 
o WET ALLWYU. REMOVAL 
o BUTTRESSKEYWAY REMOVAL 
13 LAND SLIDE REMOVAL 
o OVER-EXCAVATION 

STOCKPILE 

(A) AS-CONSTRUCTED TOPO 
0 ROUGH GRADE VERIFICATION 
0 PRECISE GRADE VERIFICATION 
0 IMPROVEMENT VERIFICATION 

Q EXISllNG SITE TOPO 
0 AERIAL PROFILE CHECK 
0 FORDESIGN 

I SUBDRAIN LOCATION (G) GIS 

0 IMPERIAL 
~ ~ z o m ~ c o r r m o ~ : o m r ~ ~ c  7 T d 3 3 - 5 8 -  14 .vJ I I Z - L { -  54 - 



BOOK 
t#" 3 2 . -  

PAGE 

/ 

TOPOGRAPHY COVER SHEET 

JOB Nm e5 -/oc),$,qg 

3n CHIEF: /,d L G / ~  RBF CONSULTING 
ew: / d l  u c 5 ,  rc\/A5&1 cL0 PLANNING DESIGN CONSTRUCTION 

16605 N 28" Avenue Suite 100 Phoenix Arizona 85053 

5 , / 5 - f ~ 2 -  CONSULTING (602) 467-2200 Fax (602) 467-2201 

NAME: w POIlW RANGE: 

'OSE OF SURVEY: 

EARTH QUANTITY TOPO 
n ALLUVIALREMOVAL 
o WETI' ALLUVIAL REMOVAL 
o BUITR-YWAY REMOVAL 
o LAND SUDE REMOVAL 
o OVER-EXCAVATION 
o STOCKPILE 

(A) ASCONSTRUCED TOPO 
0 ROUGH GRADE VERIFICATION 
0 PRECISE GRADE VERIHCATION 

IMPROVEMENT VERIFlCATION 

(E) EXISTING SITE TOPO 
0 AERIAL PROFILE CHECK 

FOR DESIGN 

SUBDRAIN LOCATION (G) GIs 

0 IMPERIAL 
, ~ o m ~ C o N m o L : . M p m I c  w4- 4 3 3 -  5 g -  40 tfd /,% - 11 - 34 



BOOK 
&@ 33 

PAGE 

JOB No: 4#r/@&6 

-m TOPOGRAPHY COVER SHEET 

RBF CONSULTING 
~ ~ J A S H - ~ G G O  PLANNING DESIGN CONSTRUCTION 

RE*: d t  LLlS r 16605 N 28' Avenue Suite 100 Phoenix Arizona 85053 

5 - IT- m a % -  CONSULTING (602) 467-2200 FCIX (602) 467-2201 
#ATE: 

4 D m  
ENAME: ' 

RPOSE OF SURVEY: 

3 EARTH QUANTITY TOPO 
ALLUVIAL RJZMOVAL 

o WET ALLUVIAL REMOVAL 
u BU'lTRES&l?YWAY REMOVAL 
o LAND SLIDE REMOVAL 
o OVER-EXCAVATION 

STOCKPILE 

POINT RANGE: 

(A) ASCONSTRUC~ED TOPO 
ROUGH GRADE VERlFICATION 

0 PRECISE GRADE VERIFICATION 
0 IMPROVEMENT VERIFICATION 

Q EXISTING SITE TOPO 
0 AERIAL PROFILE CHECK 
0 FORDESIGN 

j SUBDRAIN LOCATION (G) GIS 

0 IMPERIAL C- 

~ < I Z O N T A L C O N T R O L : O M E T R I C  wPq*- hl ?7- 5 8  #39 VJ 1 \ 2 - \ \ ~ 0 (  

JJECT BENCH MARK &DATUM: 



BOOK 
-39 

PAGE 

• TOPOGRAPHY COVER SHEET 

I 

RBF CONSULTING I 

REW: wl LL1S , fi 1 0 k  16605 N 28" Avenue Suite 100 Phoenix Arizona 85053 1 PLANNING DESIGN CONSTRUCTION 

5- 14- m o z -  CONSULTING (602) 467-2200 Fax (602) 467-2201 
,ATE: I 

I 
b 

RPOSE OF SURVEY: 

3 EARTHQUANmYTOPO 
0 ALLUVIAL REMOVAL 
o WJXAU.UVlALREMOVAL 
o BUTTRESSKEYWAY REMOVAL 
o LAM) SLIDE REMOVAL 
o OVER-EXCAVATION 
o STOCKPILE 

POINT RANGE: , '! 

(A) ASCONSTRUCTED TOPO 
0 ROUGH GRADE VERIFICATION 

PRECISE GRADE VERIFICATION 
0 IMPROVEMENT VERIFICATION 

(E) EXISTING SITE TOPO 
0 AERIAL PROFILE CHECK 
0 FORDESIGN 

) SUBDRAIN UICATION (G)  GIs 

0 IMPERIAL 
IZONTALCONTROL: o h E l R I C  k,&+ \ I % / i 

I P  'A - 4  
131;5-~g-* MI 112- 10-40 

UECT BENCH MARK & DATUM: I 



-6s: 
BOOK PAGE 

JOB No: 45-400 6 & 

TOPOGRAPHY COVER SHEET I 

R ~ C H I E F  KLBIC( RBF CONSULTING 

LS, L3 ASW ICGO 
PLANNING DESIGN CONSTRUCTION 

EW: bJ\ l  t J  16605 N 28' Avenue Suite 100 Phoenix Arizona 85053 

$ -  1 4  - a7 CONSULTING (602) 467-2200 Fax (602) 467-2201 
,TE: 

NAME: 4ws-&+b POINT RANGE: 

POSE OF SVRVEY: 

EARTH QUANTITY TOPO 
ALLUVIAL REMOVAL 

o WET ALLUMAL REMOVAL 
o BUTT'R-YWAY REMOVAL 
o LAND SLIDE REMOVAL 
o OVER-EXCAVATION 
o STOCKPILE 

SUBDRAIN LOCATION 

(A) ASCONSTRUCTED TOPO 
0 ROUGH GRADE VERIFICATION 
0 PRECISE GRADE VERIFICATION 

IMPROVEMENT VERIFICATION 

O EXISTING SITE TOPO 
0 AERIAL PROFILE CHECK 
0 FOR DESiGN 

(G) GIS 

XlpnON: 4m/ r /6  F-0 C ~ ~ ~ T U L  B g a ~ & ~ i d e ~ ( c h . 4 . ~ ]  
o IMPERIAL 335;59-06 d 1 \ ~ - 0 8 ( 4 . 0  

m m o L  : METRIC 

ECT BENCH MARK &DATUM: 

+ 



Upper Agua Fria Watershed 
Zone A Floodplain Delineation Study 

D.1 Precipitation Data 

JN  45-100648 RBF Consulting D 



RIOW ROW ABW R7W R6W RSW R4W RJU R2W RIY R ~ E .  R 2 i  RJ€ R M  M E  R6E R7E A M  RLY RfQf #?lit Nt2f 



AVERAGE ANNUAL RAINFALL 

I 0 1 2 Miles 

/'\,,/ Contours of Average Annual Rainfall 
0 Sub-Basin Boundaries 



Upper Agua Fria Watershed 
Zone A Floodplain Delineation Study 

D.2 Physical Parameter Calculations 

JN 45-100648 RBF Consulting D 



Sub Basin 
2A1 
2A2 
2B1 
2B2 
2B3 
2C 1 
2C2 
2C3 
2C4 
2D1 
2D2 
2D3 
2D4 
2D5 
2D6 
2D7 
2D8 
2D9 
2D10 
2Dl  I 
2D12 
2D13 
2D14 
2D15 

Area 
0.5744 0.150 0.343 

PSlF 
7.105 

10.967 
5.737 
4.535 
5.181 
5.220 
4.591 
4.336 
4.491 
6.339 
5.932 
4.936 
5.720 
4.644 
4.559 
6.165 
6.058 
6.339 
5.798 
5.465 
5.421 
5.664 
5.305 
5.181 

XKSAT 
0.1 14 
0.280 
0.189 
0.344 
0.257 
0.231 
0.325 
0.385 
0.369 
0.148 
0.170 
0.278 
0.187 
0.302 
0.320 
0.157 
0.164 
0.150 
0.181 
0.218 
0.227 
0.205 
0.242 
0.256 

NMlN Calculations 

TRY NMlN = 6 MINUTES 
GIVES LOWER PEAK FLOWS 

TRY NMIN= 4 MINUTES 
GIVES LOWER PEAK FLOWS 

USE NMlN = 5 MINUTES 



VEGETATIVE COVER BASED ON ELEVATION 

LEGEND 

CI) Sub-Basin Boundaries VEGETATIVE COVER 

20 

9 25 

CP 30 

35 

The percent vegetative cover has been 
calculated basend on recommendations 
by the FCDMC. 

The following table lists the % and elevation ranges: 

Elevation % Vegetative Cover 
3000+ 40% 
2600-3000 35% 
2200-2600 30% 
21 00-2200 25% 
<2100 20% 



a 
green1 u.  t b l  

1, "Recreational open space, 20% vegetat ive Cover", 0.100000, 0.00, 
20.00, "normal " 
2, "Recreational open space, 25% vegetat ive cover",  0.100000, 0.00, 
2 5 .00, "normal l1 

3 ,  "Recreational open space, 30% vegetat ive Cover", 0.100000, 0.00, 
30.00, "normal " 
4 .  " T r a n ~ P ~ r t a t i ~ n ,  20% vegetat ive cover", 0.100000, 80.00, 20.00, 
l1 no rmal " ' 

- 

5 .  " T r a n s ~ o r t a t i o n ,  25% veqetat ive Cover", 0.100000, 80.00, 25.00, 
"normal " ' 

- 

6, "Transpor tat ion , 30% vegetat ive Cover", 0.100000, 80.00, 30.00, 
"normal " 
7,  "vacant, 20% vegeta t i ve  Cover", 0.150000, 0.00, 20.00, "dry" 
8, "vacant, 25% Vegetat ive Cover", 0.150000, 0.00, 25.00, "dry" 
9, "vacant, 30% Vegetat ive Cover", 0.150000, 0.00, 30.00, "dry" 
10, "Vacant, 35% vegeta t i ve  Cover", 0.150000, 0.00, 35.00, "dry" 
11, "water", 0.000000, 0.00, 0.00, "wet" 
12, "water", 0.000000, 0.00, 0.00, "wet" 
1 3 ,  "water", 0.000000, 0.00, 0.00, "wet" 

Page 1 



greenso. t b l  
1, "ngual t  f i n e  sandy loam", 0.250000, 0.00, 100.00 
2, "ngual t  loam" 0.250000, 0.00, 100.00 
3 ,  " n l l u v i a l  l a d " ,  1.200000, 0.00, 100.00 
4, "nntho sandy loam, 0 t o  1 percent slopes", 0.400000, 0.00, 100.00 
5 ,  "nntho sandy loam, 1 t o  3 percent slopes", 0.400000, 0.00, 100.00 
6, "nntho g r a v e l l y  sandy loam, 1 t o  3 percent slopes", 0.400000, 0.00, 
100.00 
7, "Avondale c l a y  loam", 0.040000, 0.00, 100.00 
8, " c a r r i  zo rave l  1 y 1 oamy sand", 1.200000, 0.00, 100.00 
9, " c a r r i z o  9 i n e  sandy loam", 0.250000, 0.00, 100.00 
10, "cashion c lay"  0.010000, 0.00, 100.00 
11, "cave l t  loam, 1 t o  5 percent s lopes",  0.400000, 0.00, 100.00 
12, "cont ine c l a y  loam", 0.040000, 0.00, 100.00 
1 3 ,  " ~ s t r e l l a  loam", 0.250000, 0.00, 100.00 
14,  ravel p i t " ,  0.000000, 0.00, 100.00 
1 5 ,  "Gilman f i n e  sandy loam", 0.250000, 0.00, 100.00 
16, " ~ i l m a n  loam", 0.250000, 0.00, 100.00 
17, "Glenbar c l a y  loam" 0.040000, 0.00, 100.00 
18, "Gravel 1 y a1 1 uv i  a1 i and" , 1.200000, 0.00, 100.00 
19, " ~ a v e e n  loam, 0 t o  1 percent slopes", 0.250000, 0.00, 100.00 
20, "Laveen loam, 1 t o  3 percent slopes", 0.250000, 0.00, 100.00 
21, "Laveen c l a y  loam, 0 t o  1 percent slopes", 0.040000, 0.00, 100.00 
22,  ohal all sandy loam" 0.400000, 0.00, 100.00 
23,  ohal all loam", 0.256000, 0.00, 100.00 
24, "pimer c l a y  loam", 0.040000, 0.00, 100.00 
25, "p ina l  g r a v e l l y  loam, 0 t o  1 percent slopes", 0.400000, 0.00, 100.00 
26, " ~ i n a l  g r a v e l l y  loam, 1 t o  3 percent slopes" 0.400000, 0.00, 100.00 
27, "p ina l  loam, modera te l ydeepva r ian t " ,  0.250600, 0.00, 100.00 
28, "pinamt very g r a v e l l y  loam, 0 t o  1 percent slopes", 0.400000, 0.00, 
100.00 
29, " ~ i n a m t  very g r a v e l l y  loam, 3 t o  5 percent slopes1', 0.400000, 0.00, 
100.00 
30, " R i l l i t 0  g r a v e l l y  loam, 0 t o  1 percent slopes", 0.400000, 0.00, 
100.00 
31 ,  " ~ i l l i t o  g r a v e l l y  loam, 1 t o  3 percent slopes", 0.400000, 0.00, 
100.00 
32, " ~ o c k  land",  0.250000, 65.00, 100.00 
3 3 ,  " ~ o u g h  broken land" ,  0.400000, 20.00, 100.00 
34, " ~ r e m a n t  g r a v e l l y  loam, 1 t o  3 percent slopes", 0.100000, 0.00, 
100.00 
35 ,  " ~ r i x  c l a y  loam", 0.040000, 0.00, 100 .OO 
36, "va l  enci a sandy 1 oam" 0.400000, 0.00, 100.00 
37, "vecont c layu  0.010060, 0.00, 100.00 
38, " v i n t  loamy f i n e  sand", 1.200000, 0.00, 100.00 
39, " ~ a k e s ,  ponds, reservo i  r s  - perennial  " 0.000000, 0.00, 100.00 
40, "Antho sandy loams" 0.410000, 0.00, 160.00 
41, "nntho gravel  1 y s a d y  1 oams" , 0.410000, 0.00, 100.00 
42, "Antho-Carrizo-Maripo complex", 0.580000, 0.00, 100.00 
43, "nn tho -Car r i zo -~a r i  po compl ex, low p r e c i p i t a t i o n " ,  0.580000, 0.00, 
100.00 
44, "nnthony sandy loam", 0.430000, 0.00, 100.00 
45, "nnthony-Arizo complex", 0.620000, 0.00, 100.00 
46, " ~ n t h o n y - A r i  zo complex, 1 ow prec i  p i  t a t i  on", 0.620000, 0.00, 100.00 
47, " ~ r i Z 0  cobbly sandy loam", 0.960000, 0.00, 100.00 

Page 1 



greenso. t b l  
48, "Beel i ne-ci  p r i  ano complex, 3 t o  45 percent slopes", 0.270000, 0.00, 
100.00 
49, "Br ios-Carr izo complex, 1 t o  5 percent slopes", 0.940000, 0.00, 
100.00 
50, " ~ r i o s - C a r r i z 0  complex, low p r e c i p i t a t i o n ,  1 t o  5 percent slopes", 
0.940000, 0.00, 100.00 
5 1 ,  "caref ree cobbl y c l a y  loam, 1 t o  8 percent s lopes",  0.010000, 0.00, 
100.00 
52, "carefree-Beardsley complex", 0.010000, 0.00, 100.00 
53, " c a r r i z o  very g r a v e l l y  sand", 1.040000, 0.00, 100.00 
54, " c a r r i z o - ~ u n s i g h t  complex, 1 t o  5 percent slopes", 0.540000, 0.00, 
100.00 
5 5 ,   el 1 a r - ~ o c k  outcrop compl ex, 10 t o  70 percent s l  opes", 0.440000, 
15.00, 100.00 
56, " c e l l a r - ~ o c k  outcrop complex, low p r e c i p i t a t i o n ,  10 t o  70 percent 
s lopes",  0.440000, 15.00, 100.00 
57, "cher i  on i  -Rock outcrop compl ex, 5 t o  60 percent s1 opes", 0.330000, 
15.00, 100.00 
58, "chuckawalla-Gunsight complex, 1 t o  8 percent slopes", 0.190000, 
0.00, 100.00 
59, "~huckawa l l  a-Gunsi ght  complex, low p r e c i p i t a t i o n ,  1 t o  8 percent 
slopes", 0.190000, 0.00, 100.00 
60, "c i  p r i  ano very gravel  1 y 1 oam" , 0.380000, 0.00, 100.00 
61, "cont ine c l a y  loam" 0.040000, 0.00, 100.00 
62, "con t i  ne c lay"  , 0.0i0000, 0.00, 100.00 
63, "con t inen ta l  c l a y  loam, 0 t o  3 percent slopes", 0.020000, 0.00, 

@ lOO.00 
64, "cont inenta l  c l ay ,  0 t o  3 percent slopes", 0.020000, 0.00, 100.00 
65, "con t inen ta l  cobbly c l a y  loam, 1 t o  8 percent slopes", 0.010000, 
0.00, 100.00 
66, "continental-Mohave complex, 1 t o  7 percent s lopes",  0.010000, 0.00, 
100.00 
67, "con t i  nenta l  -0haco compl ex" , 0.020000, 0.00, 100.00 
68, " ~ e n ~ r e - ~ ~ m o l i - ~ a r r i z ~  complex", 0.340000, 0.00, 100.00 
69, "oenure-~omol i - c a r r i  zo complex, 1 ow prec i  p i  t a t i  on", 0.340000, 0.00, 
100.00 
70, "oixaleta-Rock outcrop complex, 25 t o  65 percent slopes", 0.330000, 
35.00, 100.00 
71, " ~ i x a l e t a - R o c k  outcrop complex, low p r e c i p i t a t i o n ,  2 5  t o  65 percent 
s lopes",  0.330000, 35.00, 100.00 
72, "Eba very g r a v e l l y  loam, 1 t o  8 percent slopes", 0.230000, 0.00, 
100.00 
73, "Eba very g r a v e l l y  loam, 8 t o  20 percent s lopes",  0.230000, 0.00, 
100.00 
74, "Eba very g r a v e l l y  loam, low p r e c i p i t a t i o n ,  8 t o  20 percent slopes", 
0.230000, 0.00, 100.00 
75, " ~ b a - c o n t i n e n t a l  complex, 1 t o  8 percent slopes", 0.070000, 0.00, 
100.00 
76, "~ba-Cont inenta l -cave associat ion,  3 t o  20 percent slopes", 0.130000, 
0.00, 100.00 
77, "~ba-Cont inen ta l  -Cave associat ion,  low p r e c i p i t a t i o n ,  3 t o  20 
percent" ,  0.130000, 0.00, 100.00 
78, " E b a - ~ i  cke l  -Cave associat ion,  3 t o  25 percent slopes", 0.290000, 
0.00, 100.00 
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79, "Eba-pinaleno complex, 3 t o  20 percent slopes", 0.170000, 0.00, 
100.00 
80, "~ba -p ina leno  complex, 20 t o  40 percent slopes", 0.170000, 0.00, 
100.00 
81, "Eba-pi na l  eno complex, low p r e c i p i t a t i o n ,  3 t o  20 percent slopes", 
0.170000, 0.00, 100.00 
82, "Eba-pinaleno complex, low p r e c i p i t a t i o n ,  20 t o  40 percent slopes", 
0.170000, 0.00, 100.00 
83, "Ebon very g r a v e l l y  loam, 1 t o  8 percent slopes", 0.030000, 0.00, 
100.00 
84, "Ebon very g r a v e l l y  loam, 8 t o  20 percent slopes", 0.030000, 0.00, 
100.00 
85, "~bon -con t i ne  complex, 1 t o  8 percent" ,  0.030000, 0.00, 100.00 
86, "Ebon-Gunsight-~i  p r iano  associat ion,  3 t o  25 percent slopes", 
0.110000, 0.00, 100.00 
87, " ~ b o n - ~ i n a m t  complex, 3 t o  20 percent slopes", 0.060000, 0.00, 100.00 
88. " ~ b o n - ~ i n a m t  complex, 20 t o  40 percent slopes", 0.060000, 0.00, 
100.00 
89, " E s t r e l l a  loams", 0.260000, 0.00, 100.00 
90. "Gachado- omita as complex, 8 t o  25 percent slopes", 0.240000, 0.00, 
l00.00 
91. "~achado-  omit as-~ock outcrop complex, 7 t o  5 5  percent s lopes",  
0.160000, 20.00, 100.00 
92, "Gadsden c lay " ,  0.020000, 0.00, 100.00 
93, "G i la  f i n e  sandy loams" 0.290000, 0.00, 100.00 
94, "Gilman loams", 0.270006, 0.00, 100.00 
95, " G i  lman loams , 1 ow prec i  p i  t a t i  on" 0.270000, 0.00, 100.00 
96, "Gilman c l a y  loamu, 0.060000, 0.06, 100.00 
97, " ~ i l m a n - ~ o m o l i - ~ e n u r e  complex", 0.340000, 0.00, 100.00 
98, " ~ i l m a n - ~ o m o l i - ~ e n u r e  complex, low p r e c i p i t a t i o n " ,  0.340000, 0.00, 
100.00 
99, "Glenbar loams", 0.260000, 0.00, 100.00 
100, "Gran-wickenburg complex, 1 t o  10 percent slopes", 0.150000, 0.00, 
100.00 
101,  ran-wi ckenburg complex, low p r e c i p i t a t i o n ,  1 t o  10 percent 
slopes", 0.150000, 0.00, 100.00 
102, "Gran-wickenburg-Rock outcrop complex, 1 t o  7 percent slopes", 
0.140000, 25.00, 100.00 
103, "Gran-wickenburg-Rock outcrop complex, low p r e c i p i t a t i o n ,  10 t o  65 
percent s lopes",  0.140000, 25.00, 100.00 
104, "Greyeagle-Continental-~ickel associat ion,  1 t o  40 percent slopes", 
0.190000, 0.00, 100.00 
105, "Greyeagl e-sunci t y  v a r i  ant  complex, 1 t o  7 percent slopes", 
0.230000, 0.00, 100.00 
106, "Guest c lay" ,  0.010000, 0.00, 100.00 
107, "Gunsight-Cipriano complex, 1 t o  7 percent slopes", 0.630000, 0.00, 
100.00 
108, "Gunsight-ci p r iano  complex, low p r e c i p i t a t i o n ,  1 t o  7 percent 
s l o ~ e s " .  0.630000. 0.00. 100.00 
109' "Gunsi ght-Ri 11 i t o  complex, 1 t o  25 percent slopes", 0.360000, 0.00, 
100.00 
110, "Gunsight-Ri lli t o  complex, low p r e c i p i t a t i o n ,  1 t o  40 percent 
slopes", 0.360000, 0.00, 100.00 
111, "~ehmans-~ock  outcrop complex, 8 t o  65 percent slopes", 0.090000, 
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30.00, 100.00 
1 1 2 ,  "~ehmans-Rock outcrop complex, 1 ow prec i  p i  t a t i  on, 8 t o  65 percent 
slopes", 0.090000, 30.00, 100.00 
1 1 3 ,  " ~ u k e - ~ i  p r i  ano associat ion,  1 t o  1 5  percent slopes", 0.080000, 0.00, 
100.00 
114, "Mohall loam", 0.230000, 0.00, 100.00 
1 1 5 ,  "Mohall loam, calcareous solum", 0.230000, 0.00, 100.00 
116, "Mohall c l a y  loam", 0.050000, 0.00, 100.00 
117, "Mohal 1 c l  ay 1 oam, ca l  careous so l  um" 0.050000, 0.00, 100.00 
118, " ~ o h a l  1 c l  ay" , 0.020000, 0.00, 100.06 
119, "Mohall-Tremant complex, 1 t o  8 percent slopes", 0.080000, 0.00, 
100.00 
120, "Mohall -Tremant complex, 1 ow p r e c i p i t a t i o n ,  1 t o  8 percent s lopes",  
0.080000, 0.00, 100.00 
121, "Mohave sandy loam" 0.040000, 0.00, 100.00 
122, "Mohave 1 oam", 0.046000, 0.00, 100.00 
123, "Mohave loam, calcareous solum", 0.050000, 0.00, 100.00 
124, "Mohave c l a y  loam", 0.040000, 0.00, 100.00 
125, "Mohave c l a y  loam, calcareous solum", 0.050000, 0.00, 100.00 
126, "Mohave complex", 0.040000, 0.00, 100.00 
127, "Mohave-Guest complex", 0.020000, 0.00, 100.00 
128, "Mohave-Tres Hermanos complex, 1 t o  8 percent slopes", 0.060000, 
0.00, 100.00 
129, "MotiI0li g r a v e l l y  sandy loam, 1 t o  5 percent slopes", 0.390000, 0.00, 
100.00 
130, "Mom01 i - c a r r i  zo compl ex", 0.930000, 0.00, 100.00 

@ 1 3 1 ,  "Mom01 i - c a r r i  zo complex, 1 ow prec i  p i  t a t i  on", 0.930000, 0.00, 100.00 
132, " ~ i c k e l - c a v e  complex, 8 t o  30 percent slopes", 0.330000, 0.00, 
100.00 
1 3 3 ,  " ~ i c k e l - C a v e  complex, low p r e c i p i t a t i o n ,  8 t o  30 percent slopes", 
0.330000, 0.00, 100.00 
134, "ohaco g r a v e l l y  loam", 0.040000, 0.00, 100.00 
1 3 5 ,  " p i  nal  e n o - ~ r e s  Hermanos complex, 1 t o  10 percent slopes", 0.070000, 
0.00, 100.00 
136, "p i  na l  e n o - ~ r e s  Hermanos complex, 1 ow p r e c i  p i  t a t i  on, 1 t o  10 percent 
slopes", 0.070000, 0.00, 100.00 
137, "~inamt-Tremant complex, 1 t o  10 percent slopes", 0.370000, 0.00, 
100.00 
138, "~inamt-Tremant complex, low p r e c i p i t a t i o n ,  1 t o  10 percent slopes", 
0.370000, 0.00, 100.00 
139, "~u i lo tosa-va iva-Rock  outcrop complex, 20 t o  65 percent slopes", 
0.400000, 20.00, 100.00 
140, " R i l l i t 0  loam, 0 t o  3 percent slopes", 0.280000, 0.00, 100.00 
141, " R i l l i t 0  g r a v e l l y  loam, 1 t o  8 percent slopes", 0.400000, 0.00, 
100.00 
142. " ~ o c k  outcrop-Gachado com~ lex .  5 t o  5 5  Percent s l o ~ e s " .  0.100000. 
65.00, 100.00 
143, " ~ o c k  outcrop-~ehmans complex, 1 5  t o  65 percent slopes", 0.140000, 
60.00. 100.00 
144, " ' ~ o c k  outcrop-~ehmans complex, low p r e c i p i t a t i o n ,  1 5  t o  65 percent 
slopes", 0.140000, 60.00, 100.00 
145, "sa l  - C i  p r i  ano complex, 1 t o  10 percent slopes", 0.180000, 0.00, 
100.00 
146, "sal  - c i  p r i  ano complex, low p rec i  p i  t a t i  on, 1 t o  10 percent slopes", 
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0.180000, 0.00, 100.00 
147. "schenco-Rock outcrop c o m ~ l e x .  3 t o  2 5  ~ e r c e n t  s lopes".  0.310000. 
30.00, 100.00 
148, "schenco-~ock outcrop complex, 25 t o  60 percent slopes", 0.350000, 
35.00, 100.00 
149, "sunci ty-Cipr iano complex, 1 t o  7 percent s lopes",  0.130000, 0.00, 
100.00 
150, "Tor r io r then ts ,  1 5  t o  40 percent slopes", 0.400000, 0.00, 100.00 
1 5 1 ,  "Tremant g r a v e l l y  sandy loams" 0.390000, 0.00, 100.00 
152, "Tremant gravel  1 y 1 oams" , 0.396000, 0.00, 100.00 
1 5 3 ,  " ~ r e m a n t  gravel  1 y 1 oams , 1 ow prec i  p i  t a t i  on", 0.390000, 0.00, 100 .OO 
154, "Tremant-Antho complex, 1 t o  5 percent slopes", 0.390000, 0.00, 
100.00 
1 5 5 ,  " T r e m a n t - ~ u n s i g h t - R i l l i t o  complex, 1 t o  5 percent slopes", 0.230000, 
0.00, 100.00 
156, "Tremant-Gunsight-~i  11 i t o  complex, low p r e c i p i t a t i o n ,  1 t o  5 percent 
slopes", 0.230000, 0.00, 100.00 
157, "Tremant -R i l l i t0  complex", 0.420000, 0.00, 100.00 
158, "Tt-etnant-S~ncity complex, 1 t o  8 percent slopes", 0.140000, 0.00, 
100.00 
159, "TWS Hermanos g r a v e l l y  sandy loams", 0.060000, 0.00, 100.00 
160, "Tres ~ermanos-Anthony complex, 1 t o  5 percent slopes", 0.120000, 
0.00, 100.00 
161, "vado g r a v e l l y  sandy loam, 1 t o  5 percent s lopes",  0.330000, 0.00, 
100.00 
162, "va iva very g r a v e l l y  loam, 1 t o  20 percent slopes", 0.370000, 0.00, 

@ 100.00 
163, "va lenc ia sandy loams", 0.390000, 0.00, 100.00 
164, " v i n t  loamy f i n e  sand", 0.430000, 0.00, 100.00 
165, " ~ a k e s ,  ponds, reservo i rs  - perennia l " ,  0.000000, 0.00, 100.00 
166, "Antho-carr izo complex, 0 t o  3 percent slopes", 0.400000, 0.00, 
100.00 
167, "Antho-Tremant complex, 1 t o  5 percent slopes", 0.380000, 0.00, 
100.00 
168, "Antho associat ion" ,  0.400000, 0.00, 100.00 
169, "Antho-valencia associat ion" ,  0.390000, 0.00, 100.00 
170, "Agualt  loam", 0.260000, 0.00, 100.00 
171, "Anthosandy loam, 0 t o  1 percent slopes", 0.380000, 0.00, 100.00 
172, "Antho sandy loam, 1 t o  3 percent slopes" 0.390000, 0.00, 100.00 
173, "nntho sandy loam, sa l  i ne-a1 ka l  i " 0.3900b0, 0.00, 100.00 
174, "nntho g r a v e l l y  sandy loam, 0 t o  i percent slopes", 0.400000, 0.00, 
100.00 
175, "Antho g r a v e l l y  sandy loam, 1 t o  3 percent s lopes",  0.400000, 0.00, 
100.00 
176, " A n t h o - ~ r i o s  sandy loams", 0.390000, 0.00, 100 .OO 
177, " ~ n t h o - C a r r i z o  complex, 0 t o  1 percent slopes", 0.380000, 0.00, 
100.00 
178, "Antho-Carrizo complex, 1 t o  3 percent slopes", 0.400000, 0.00, 
100.00 
179, "Antho-Tremant-~oha11 complex, 1 t o  5 percent slopes", 0.270000, 
0.00, 100.00 
180, "Avonda c l a y  loam", 0.050000, 0.00, 100.00 
181, "Avondale c l a y  loam", 0.040000, 0.00, 100.00 
182, "Avondale c l a y  loam, s a l i n e - a l k a l i " ,  0.040000, 0.00, 100.00 
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183, "Beardsley loam", 0.240000, 0.00, 100.00 
184, "Borrow p i t " ,  0.000000, 0.00, 100.00 
185, " B r i  os 1 oamy sand", 1.050000, 0.00, 100.00 
186, "Br ios sandy loam" 0.390000, 0.00, 100.00 
187, "Br ios loam", 0.256000, 0.00, 100 .OO 
188, "ca l  c i o r t h i d s  and T o r r i o r t h e n t s ,  eroded", 0.380000, 0.00, 100.00 
189, " c a r r i z o  and B ~ ~ O S  s o i l s " ,  0.500000, 0.00, 100.00 
190, " ~ h e r i  on i  -Rock outcrop complex" 0.290000, 20.00, 100.00 
191, "cool i dge-~aveen associ a t i  on", 6.390000, 0.00, 100.00 
192, "Car r i  zo gravel  1 y sandy 1 oam" , 0.400000, 0.00, 100.00 
193, " c a r r i z o - ~ b o n  complex, 3 t o  12 percent slopes", 0.190000, 0.00, 
100.00 
194, "Casa Grande Sandy loam" 0.240000, 0.00, 100.00 
195, "Casa Grande loam", 0.246000, 0.00, 100.00 
196, "Casa Grande complex", 0.300000, 0.00, 100.00 
197, "Casa ~rande-  eve en complex, a l k a l i "  0.260000, 0.00, 100.00 
198, "Cashion c lay ,  s a l i n e - a l k a l i " ,  0.010600, 0.00, 100.00 
199, "Coolidge sandy loam", 0.400000, 0.00, 100.00 
200, "cool idge g r a v e l l y  sandy loam, 1 t o  3 percent slopes", 0.400000, 
0.00, 100.00 
201, "Cool idge-~remant complex" 0.190000, 0.00, 100.00 
202, "Dune 1 and", 1.200000, 0.06, 100.00 
203, " ~ b o n - ~ i n a m t  complex, 0 t o  10 percent slopes", 0.120000, 0.00, 
100.00 

2049 llEbon 7 r a v e l l y  loam, 0 t o  8 percent slopes", 0.100000, 0.00, 100.00 
205, "Estre l a  loam", 0.250000, 0.00, 100.00 
206, " E s t r e l l a  loam, s a l i n e - a l k a l i " ,  0.250000, 0.00, 100.00 
207, "Gachado-~ock outcrop complex", 0.100000, 40.00, 100.00 
208, " G i  1 man compl ex, sa l  i ne-a1 ka l  i " 0.250000, 0.00, 100.00 
209, " G i  1 man-Antho associ a t i  on", 0.240000, 0.00, 100.00 
210, "Gilman-Laveen associ a t i on " ,  0.250000, 0.00, 100.00 
211, "Gravel p i t " ,  0.000000, 0.00, 100.00 
212, "Gunsight-Pinal complex, 1 t o  10 percent slopes", 0.350000, 0.00, 
100.00 
213, "Guns igh t -R i l l i t o  complex, 0 t o  10 percent s lopes",  0.260000, 0.00, 
100.00 
214, "Gadsden c l a y  loam" 0.040000, 0.00, 100.00 
215, "Gadsden c lay"  , 0.0i0000, 0.00, 100.00 
216, "Gadsden c l a y  , sa l  i ne-a1 ka l  i " 0.010000, 0.00, 100.00 
217, "Gilman f i n e  sandy loam", 0.260000, 0.00, 100.00 
218, " G i  1 man f i ne sandy 1 oam, sa l  i ne-a1 k a l  i " , 0.240000, 0.00, 100.00 
219, "Gilman loan,  0 t o  1 percent slopes", 0.250000, 0.00, 100.00 
220, "Gilman loam, 1 t o  3 percent slopes" 0.260000, 0.00, 100.00 
221, " G i  1 man 1 oam, sa l  i ne-a1 ka l  i " 0.240060, 0.00, 100.00 
222, " G i  lman ,Antho and G l  enbar so; 1 s , severe1 y eroded", 0.190000, 0.00, 
100.00 
223, " G i  lman 1 oam, clayey subsoi 1 v a r i  an t ,  moderately sa l  i ne" , 0.240000, 
0.00, 100.00 
224, "Glenbar loam", 0.230000, 0.00, 100.00 
225, "Glenbar loam, s a l i n e - a l k a l i " ,  0.230000, 0.00, 100.00 
226, "Glenbar c l a y  loam", 0.040000, 0.00, 100.00 
227, "Glenbar c l a y  loam, s a l i n e - a l k a l i " ,  0.040000, 0.00, 100.00 
228, " G l  enbar c lay" ,  0.010000, 0.00, 100.00 
229, " G u n s i g h t - ~ i l l i t o  complex, 0 t o  1 percent s lopes",  0.230000, 0.00, 
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100.00 
230, "Guns igh t -R i l l i t o  complex, 1 t o  3 percent slopes", 0.240000, 0.00, 
100.00 
231, "Harqua complex, 0 t o  3 percent slopes", 0.070000, 0.00, 100.00 
232, "Harqua complex, 3 t o  8 percent slopes", 0.050000, 0.00, 100.00 
2 3 3 ,  "Harqua-~unsight  complex, 0 t o  5 percent slopes", 0.140000, 0.00, 
100.00 
234, "Harqua-Laveen complex", 0.150000, 0.00, 100.00 
235, " ~ a r q u a - ~ i l l i t o  complex, 1 t o  3 percent slopes", 0.120000, 0.00, 
100.00 
236,  a an-made levee" 0.000000, 0.00, 100.00 
237, "La palma very f j n e  sandy loam", 0.260000, 0.00, 100.00 
238, "Laveen sandy loam", 0.400000, 0.00, 100.00 
239, "Laveen loam, 0 t o  1 percent slopes", 0.250000, 0.00, 100.00 
240, "Laveen loam, 1 t o  3 percent slopes" 0.250000, 0.00, 100.00 
241, "Laveen 1 oam, s a l  i ne-a1 ka l  i " , 0.250060, 0.00, 100.00 
242, "Laveen c lay  loam", 0.040000, 0.00, 100.00 
243, " ~ a v e e n - ~ n t h o  complex, s a l i n e - a l k a l i " ,  0.330000, 0.00, 100.00 
244, "waste s t a b i l i z a t i o n  pond", 0.000000, 0.00, 100.00 
245,  ohal all-Tremant complex, 0 t o  3 percent slopes", 0.150000, 0.00, 
100.00 
246,  ohal all-Laveen associat ion"  0.150000, 0.00, 100.00 
247, " ~ a r i  po sandy 1 oam", 0.400060, 0.00, 100.00 
248, "Mohall sandy loam" 0.390000, 0.00, 100.00 
249,  o oh all loam", 0.256000, 0.00, 100.00 
250,  o oh all c l a y  loam" 0.050000, 0.00, 100.00 
251, " ~ o h a l  1 CI ayn 0 .  O ~ O O O O  , 0.00, 100.00 * 252, " ~ e r r ~ v i i l e - ~ ; l l i t o  complex, 0 t o  3 percent slopes", 0.280000, 0.00, 
100.00 
253, "Pinal  g r a v e l l y  loam", 0.400000, 0.00, 100.00 
254, " ~ i n a l - S u n c i t y  complex, 0 t o  3 percent slopes", 0.380000, 0.00, 
100.00 
255, "Pinamt-Tremant compl ex, 1 t o  10 percent slopes", 0.200000, 0.00, 
100.00 
256, " p e r r y v i l l e  sandy loam", 0.400000, 0.00, 100.00 
257, " p e r r y v i l l e  loam, s a l i n e - a l k a l i " ,  0.380000, 0.00, 100.00 
258, " P e r r y v i l l e  g r a v e l l y  loam, 0 t o  1 percent slopes", 0.370000, 0.00, 
100.00 
259, " ~ e r r y v i l l e  g r a v e l l y  loam, 1 t o  3 percent slopes", 0.380000, 0.00, 
100.00 
260, "Pinal  loam, 0 t o  1 percent slopes", 0.250000, 0.00, 100.00 
261, "Pinal  loam, 1 t o  3 percent slopes", 0.260000, 0.00, 100.00 
262, "Pinal-La palma loams, 1 t o  3 percent slopes", 0.250000, 0.00, 
100.00 
263, " ~ o c k  outcrop-cher ion i  complex", 0.400000, 65.00, 100.00 
264, " R i l l i t 0  sandy loam, 0 t o  1 percent slopes", 0.390000, 0.00, 100.00 
265, " R i l l i t o  sandy loam, 1 t o  3 percent slopes" 0.390000, 0.00, 100.00 
266, " R i l l i  t o  loam, 0 t o  1 percent slopes", 0.266000, 0.00, 100.00 
267, " R i l l i t 0  loam, 1 t o  3 percent slopes", 0.250000, 0.00, 100.00 
268, " ~ i l l i t o - ~ a r q u a  complex, 1 t o  3 percent slopes", 0.230000, 0.00, 
100.00 
269, " ~ i l l i t o - ~ e r r y v i l l e  complex, 5 t o  20 percent slopes", 0.290000, 
0.00, 100.00 
270, " ~ o r r i f l u v e n t s " ,  0.400000, 0.00, 100.00 
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271, "~orripsamments and ~ o r r i f l u v e n t s ,  f r equen t l y  f looded",  1.200000, 
0.00, 100.00 
272, "Tretnant complex, 0 t o  3 percent slopes", 0.120000, 0.00, 100.00 
273, " T ~ € ! ~ a n t - R i ~ l i t ~  complex, 0 t o  5 percent s lopes",  0.140000, 0.00, 
100.00 
274, " T 0 1 t e ~  loam", 0.250000, 0.00, 100.00 
275, "Tor r io r then ts" ,  0.400000, 0.00, 100.00 
276, "Tremant 1 oam" , 0.250000, 0.00, 100.00 
277, "~ reman t  g r a v e l l y  loam, 0 t o  1 percent s lopes",  0.370000, 0.00, 
100.00 
278, "Tremant g r a v e l l y  loam 1 t o  3 percent slopes", 0.360000, 0.00, 
100.00 
279, "Tremant c l  ay 1 oam" , 0.040000, 0.00, 100.00 
280, "Tremant gravel  1 y c l  ay 1 oam" , 0.040000, 0.00, 100.00 
281, " T ~ e ~ a t I t - R i l l  i t o  complex, 0 t o  1 percent slopes", 0.110000, 0.00, 
100.00 
282, "Tremant -R i l l i to  complex, 1 t o  3 percent s lopes",  0.130000, 0.00, 
100.00 
283, " T r i x  c l a y  loam", 0.040000, 0.00, 100.00 
284, " ~ u c s o n  1 oarn" 0.2 50000, 0.00, 100.00 
285, "Tucson c l a y  ioam" , 0.050000, 0.00, 100.00 
286, "va l  enci a sandy 1 oam" , 0.390000, 0.00, 100.00 
287, "va l  enci a sandy 1 oarn, sa l  i ne-a1 ka l  i " 0.390000, 0.00, 100.00 
288, "va l  encia gravel  l y  sandy 1 oam" , 0.396000, 0.00, 100.00 
289, "vecont 1 oam" , 0.2 50000, 0.00, 100.00 
290, "vecont c lay"  0.010000, 0.00, 100.00 
291, " v i n t  loamy f i n e  sand", 0.910000, 0.00, 100.00 
292, " v i n t  f i n e  sandy loam", 0.270000, 0.00, 100.00 
293, " v i n t  loam", 0.260000, 0.00, 100.00 
294, " v i n t  c l a y  loam", 0.040000, 0.00, 100.00 
295, "v in t -Car r i zo  complex", 0.630000, 0.00, 100.00 
296, " ~ a k e s ,  gonds , rese rvo i r s  - perennia l " ,  0.000000, 0.00, 100.00 
297, "winters  urg complex" 0.030000, 0.00, 100.00 
298, " A g ~ a l  t and R i  p l  ey so; 1 s" , 0.000000, 0.00, 100.00 
299, "Agual t and ~i p l  ey so i  1 s , s a l  i ne-sodi c" , 0.000000, 0.00, 100.00 
300, "A] 0 - ~ u n s i  gh t -~ompei  i compl ex, 3 t o  2 5 percent s l  opes", 0.660000, 
0.00, 100.00 
301, "Akela-Rock outcrop complex, 1 5  t o  65 percent slopes", 0.000000, 
0.00, 100.00 
302, "carrizo-  ate land complex, 0 t o  3 percent slopes", 0.820000, 0.00, 
100.00 
303, " ~ a r r i ~ ~ - ~ ~ m ~ l i  complex, 0 t o  3 percent slopes", 1.200000, 0.00, 
100.00 
304, "cher ion i  very  cobbly f i n e  sandy loam, 3 t o  10 percent slopes", 
0.400000, 0.00, 100.00 
305, "cher ion i  -Cool i dge compl ex, 1 t o  1 5  percent s1 opes", 0.000000, 0.00, 
100.00 
306, "c ipr iano-~yder-Rock outcrop complex, 1 5  t o  65 percent slopes", 
0.590000, 15.00, 100.00 
307, " ~ i  p r i  ano-~omol i complex, 1 t o  7 percent slopes", 0.500000, 0.00, 
100.00 
308, "cool idge complex, 0 t o  3 percent s lopes",  0.000000, 0.00, 100.00 
309, "Cuerda-Why-~aguni t a  compl ex", 0.350000, 0.00, 100.00 
310, "oateland very f i n e  sandy loam", 0.000000, 0.00, 100.00 
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311,  "oateland-cuerda complex, 0 t o  3 percent slopes", 0.250000, 0.00, 
100.00 
312 ,  "oate land-~enure f i n e  sandy loams, sa l ine-sodic ,  0 t o  3 percent 
slopes", 0.280000, 0.00, 100.00 
3 1 3 ,  " ~ e n u r e  sandy loam", 0.000000, 0.00, 100.00 
314, "oenure g r a v e l l y  f i n e  sandy loam, 1 t o  3 percent slopes", 0.560000, 
0.00, 100.00 
3 1 5 ,  "oenure-carrizo, bench, g r a v e l l y  f i n e  sandy loams", 0.000000, 0.00, 
100.00 
316, "oenure-cavelt complex, 0 t o  3 percent s lopes",  0.000000, 0.00, 
100.00 
317, "oenure-coolidge complex, 1 t o  3 percent slopes", 0.500000, 0.00, 
100.00 
318, "oenure-Ri l l i to-why complex, 1 t o  5 percent slopes", 0.400000, 0.00, 
100.00 
319, "oenure-why complex, 1 t o  5 percent slopes" 0.000000, 0.00, 100.00 
320, "oumps-pi t s  assoc ia t ionw,  0.000000, 0.00, lb0.00 
321 ,  "Gadsden c l a y  loam, 0 t o  3 percent slopes", 0.000000, 0.00, 100.00 
322, "Gadsden and ~ o f a  s i l t y  c l a y  loams, sa l ine-sodic" ,  0.000000, 0.00, 
100.00 
323, "Garzona-Rock outcrop-winkel complex, 1 5  t o  65 percent s lopes",  
0.000000, 0.00, 100.00 
324, "Gilman very f i n e  sandy loam", 0.000000, 0.00, 100.00 
325, " G i  lman very f i  ne sandy loam, sa l  i ne-sodi c" 0.000000, 0.00, 100.00 
326, "Glenbar s i l t y  c l a y  loam", 0.000000, 0.00, i00.00 
327, "Glenbar s i l t y  c l a y  loam, sa l ine-sodic" ,  0.000000, 0.00, 100.00 
328, " ~ r o w l e r - ~ o m o l i  complex, 1 t o  3 percent slopes", 0.840000, 0.00, @ 100.00 
329, "Growler-well ton complex, 1 t o  3 percent slopes", 0.490000, 0.00, 
100.00 
330, " G u n s i g h t - ~ j o l  i t o  extremely g r a v e l l y  sandy loams, 1 t o  1 5  percent 
slopes", 1.200000, 0.00, 100.00 
331,  "Gunsi ght-Chuckawal l a  complex, 1 t o  1 5  percent s1 opes", 0.840000, 
0.00, 100.00 
332, "Gunsi ght-Ci p r i  ano complex, 1 t o  1 5  percent slopes", 0.910000, 0.00, 
100.00 
333,  " ~ u n s i g h t - ~ i n a m t  complex, 1 t o  1 5  percent slopes", 0.840000, 0.00, 
100.00 
334, "Gunsight-Rillito-Carrizo complex, 1 t o  1 5  percent slopes", 
0.800000, 0.00, 100.00 
3 3 5 ,  "Harqua f i n e  sandy loam, 0 t o  3 percent slopes", 0.000000, 0.00, 
100.00 
336, " ~ a r q u a - ~ a v e l t  complex, 1 t o  10 percent slopes", 0.000000, 0.00, 
100.00 
337, "~yder-Gachado-Gunsight extremely g r a v e l l y  sandy loams, 1 t o  2 5  
percent slopes" 0.400000, 15.00, 100.00 
338, " ~ n d i o  s i l ;  loam", 0.000000, 0.00, 100.00 
339, " ~ n d i o  s i l t  loam, sa l ine-sodic"  0.000000, 0.00, 100.00 
340, " ~ a g u n i  t a - v i  n t  compl exw,  0.000060, 0.00, 100.00 
341, "Mohall f i n e  sandy loam", 0.000000, 0.00, 100.00 
342,  o oh all loam", 0.280000, 0.00, 100.00 
343, " ~ o h a l  1 1 oam, occasi o n a l l  y f looded" , 0.000000, 0.00, 100.00 
344, "Mohall c l a y  loam", 0.000000, 0.00, 100.00 
345,  o oh all complex, 0 t o  3 percent slopes", 0.000000, 0.00, 100.00 
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346, " M ~ m ~ l i - ~ a r r i ~ ~  extremely g r a v e l l y  sandy loams, 1 t o  10 percent 
slopes", 1.200000, 0.00, 100.00 
347, " ~ o m o l i - ~ a r r i z o ,  bench, very g r a v e l l y  sandy loams, 1 t o  3 percent 
slopes", 1.200000, 0.00, 100.00 
348, "~omoli-comobabi assoc iat ion,  5 t o  1 5  percent slopes", 0.480000, 
0.00, 100.00 
349, "P i t s " ,  0.000000, 0.00, 100.00 
350, "~uilotosa-~omoli-carrizo complex, 1 t o  1 5  percent slopes", 
1.200000, 15.00, 100.00 
3 5 1 ,  "~u i l o tosa -Rock  outcrop complex, 1 5  t o  5 5  percent s lopes",  0.970000, 
26.00, 100.00 
352, "Riverwash", 0.000000, 0.00, 100.00 
3 5 3 ,  " ~ o c k  o u t c r o p - ~ y d e r  complex. 25 t o  65 percent slopes", 0.000000, 
0.00, 100.00 
354, " ~ o s i t a s - ~ e n u r e  loamy f i n e  sands, 1 t o  10 percent s lopes",  0.000000, 
0.00, 100.00 
3 5 5 ,  "schenco-~aposa-Rock outcrop complex, 10 t o  5 5  percent slopes", 
0.630000, 19.00, 100.00 
356, "Tremant g r a v e l l y  f i n e  sandy loam", 0.000000, 0.00, 100.00 
357, " T U C S O ~  loam", 0.250000, 0.00, 100.00 
358, "vaiva-Qui l o t o s a  extremely g r a v e l l y  sandy loams, 3 t o  25 percent 
slopes", 0.000000, 0.00, 100.00 
359, "va iva-Qui lo tosa extremely stony sandy loams, 25 t o  5 5  percent 
slopes" 0.000000, 0.00, 100.00 
360, " v i n t  very  f i n e  sandy loam", 0.000000, 0.00, 100.00 
361, "we l l ton  loam", 0.160000, 0.00, 100.00 
362, "we l l ton  complex", 0.000000, 0.00, 100.00 @ 363, " w h y g r a v e l l y f i n e s a n d y l o a m " ,  0.000000, 0.00, 100.00 
364, "why-Carrizo complex, 0 t o  3 percent slopes", 0.440000, 0.00, 100.00 
365,  a an-made levee",  0.000000, 0.00, 100.00 
366, " ~ o u n t a i n "  0.020000, 10.00, 100.00 
367, Nva l l eyN ,  6.250000, 0.00, 100.00 
368, " ~ a k e s  , ponds, reservoi  r s  - perenni a1 " , 0.000000, 0.00, 100.00 
369, " B ~ ~ O S  g r a v e l l y  loamy sand,3 t o  5 percent slopes", 0.000000, 0.00, 
100.00 
370, "Br ios very f i n e  sandy loam,O t o  2 percent slopes", 0.000000, 0.00, 
100.00 
371, "~ar r i zo-Momol i  complex, 1 t o  3 percent slopes", 0.000000, 0.00, 
100.00 
372, "carr izo-pinamt complex, 1 t o  5 percent slopes", 0.000000, 0.00, 
100.00 
373, "Carr izo very g r a v e l l y  coarse sand, 0 t o  1 percent slopes", 
0.000000, 0.00, 100.00 
374, "Casa Grande c l a y  loam, 0 t o  1 percent slopes", 0.000000, 0.00, 
100.00 
375, "casa Grande complex, 0 t o  5 percent slopes", 0.000000, 0.00, 100.00 
376, "casa Grande f i n e  sandy loam, 0 t o  3 percent slopes", 0.000000, 
0.00, 100.00 
377, " c a v e l t - c a r r i z o - ~ u n s i g h t  complex, 1 t o  10 percent slopes", 0.000000, 
0.00, 100.00 
378, "Chuckwalla-Gunsight complex, 1 t o  5 percent slopes", 0.000000, 
0.00, 100.00 
379, "Cr istobal-Gunsight complex, 3 t o  1 5  percent slopes", 0.000000, 
0.00, 100.00 
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380,  a at el and-Cuerda complex, sa l  i ne-sodi c ,  0 t o  3 percent slopes", 
0.000000, 0.00, 100.00 
381, "~enure- aha aka complex, 1 t o  3 percent slopes", 0.000000, 0.00, 
100.00 
382, "~enure- aha aka complex, 3 t o  5 percent slopes", 0.000000, 0.00, 
100.00 
383, "Gadsden, Glenbar and v i n t  s o i l s ,  sa l ine-sodic ,  0 t o  2 percent 
s lopes",  0.000000, 0.00, 100.00 
384, "Gadsden s i l t y  c l a y  loam, sa l ine-sodic ,  0 t o  2 percent slopes", 
0.000000, 0.00, 100.00 
385, "Glenbar s i l t  loam, sa l ine-sodic ,  0 t o  2 percent slopes", 0.000000, 
0.00, 100.00 
386, " ~ n d i o  s i l t  loam, sa l ine-sod ic ,  0 t o  2 percent slopes", 0.000000, 
0.00, 100.00 
387, " ~ n d i o - v i  n t  complex, sa l  i ne-sodic, 0 t o  3 percent slopes", 0.000000, 
0.00, 100.00 
388, "Kamato complex, 0 t o  5 percent slopes", 0.000000, 0.00, 100.00 
389, "Katnat0 loam, 0 t o  2 percent slopes", 0.000000, 0.00, 100.00 
390, " ~ a g u n i t a  s i l t  loam, 0 t o  2 percent slopes", 0.000000, 0.00, 100.00 
391, "Laveen f i n e  sandy loam, sa l ine-sodic ,  0 t o  2 percent slopes", 
0.000000, 0.00, 100.00 
392, "M0m01i cobbly sandy loam, 5 t o  1 5  percent slopes", 0.000000, 0.00, 
100.00 
393, "~ornpeii-s omit as-~ock outcrop complex, 1 5  t o  65 percent slopes", 
0.000000, 0.00, 100.00 
394, "Qui 1 otosa-~omol  i -va i  va compl ex, 1 t o  1 5  percent s l  opes", 0.000000, 

@ 0.00, 100.00 
395, "Quilotosa-Rock outcrop-vaiva complex, 20 t o  65 percent slopes", 
0.000000. 0.00. 100.00 
396, "~edun-shont i  k complex, 1 t o  3 percent slopes", 0.000000, 0.00, 
100.00 
397, " ~ i l l i t o - G u n s i g h t  complex, 3 t o  1 5  percent slopes", 0.000000, 0.00, 
100.00 
398, "~os i t as -Casa  Grande-sl ickspots complex, 1 t o  1 5  percent slopes", 
0.000000, 0.00, 100.00 
399, " R O S ~ ~ ~ S  loamy f i n e  sand, sodic ,  0 t o  3 percent slopes", 0.000000, 
0.00, 100.00 
400, "Shontik-Redun complex, 0 t o  3 percent slopes", 0.000000, 0.00, 
100.00 
401, "Tala i  s i l t  loam, 0 t o  2 percent slopes", 0.000000, 0.00, 100.00 
402, " T r i x  loam, sa l ine-sodic ,  0 t o  1 percent slopes", 0.000000, 0.00, 
100.00 
403, "vi  nt-Yahana compl ex, sa l  i ne-sodi c,  0 t o  10 percent slopes", 
0.000000, 0.00, 100.00 
404, "why-Brios complex, 0 t o  2 percent slopes", 0.000000, 0.00, 100.00 
405, "vahana-~ndio complex, sa l ine-sod ic ,  0 t o  3 percent slopes", 
0.000000, 0.00, 100.00 
406, " ~ a h a n a  s i l t y  c l a y  loam, 0 t o  2 percent slopes", 0.000000, 0.00, 
100.00 
407, "Ajo-pinamt, deep, complex, 3 t o  1 5  percent slopes", 0.000000, 0.00, 
100.00 - - 

408, "Anklam-cellar-rock outcrop complex, 1 5  t o  5 5  percent slopes", 
0.000000, 0.00, 100.00 
409, "Anklam very g r a v e l l y  sandy loam, 3 t o  1 5  percent slopes", 0.000000, 
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0.00, 100.00 
410, " ~ r i z o - r i v e r w a s h  complex, 0 t o  3 percent s lopes",  0.000000, 0.00, 
100.00 
411, "~aboquivar i -combate complex, 1 t o  8 percent slopes", 0.000000, 
0.00, 100.00 
412, "~ucklebar-hayhook-tubac complex, 0 t o  3 percent slopes", 0.000000, 
0.00, 100.00 
413, " ~ a r a l a m p i  -se lev i  n-kimrose complex, 5 t o  50 percent slopes", 
0.000000, 0.00, 100.00 
414, "casa grande-kamato complex, 0 t o  1 percent s lopes",  0.000000, 0.00, 
100.00 
415, "Casa grande- r o s i  tas-va l  enci a complex, 0 t o  5 percent slopes", 
0.000000, 0.00, 100.00 
416, " c e l l  ar-1 ampshi re-rock outcrop complex, 1 5  t o  60 percent slopes", 
0.000000, 0.00, 100.00 
417, "chir icahua-lampshire complex, 1 5  t o  45 percent slopes", 0.000000, 
0.00, 100.00 
418, "Chuichu-rock outcrop complex, 1 5  t o  45 percent slopes", 0.000000, 
0.00, 100.00 
419, "chutum loam, 1 t o  3 percent slopes", 0.000000, 0.00, 100.00 
420, "combate g r a v e l l y  loamy coarse sand, 2 t o  8 percent slopes", 
0.000000, 0.00, 100.00 
421. "Date1 and-denure assoc ia t ion ,  1 t o  3 percent s l  o ~ e s "  , 0.000000. 
0.00, 100.00 
422, "Delnorte-stagecoach complex, 1 t o  20 percent slopes", 0.000000, 
0.00, 100.00 
423, "Delthorny-caracara complex, 3 t o  2 5  percent s lopes",  0.000000, @ 0.00. 100.00 
424,  el thorny-garzona-rock outcrop complex, 1 5  t o  60 percent slopes", 
0.000000, 0.00, 100.00 
425, "~enure-momoli complex, 1 t o  5 percent s lopes",  0.000000, 0.00, 
100.00 
426, "~enure-pahaka complex, 1 t o  3 percent s lopes",  0.000000, 0.00, 
100.00 
427, "Dixaleta-rock outcrop complex, 1 5  t o  70 percent slopes", 0.000000, 
0.00, 100.00 
428, "~ar-spudrock-rock outcrop complex, 3 5  t o  85 percent slopes", 
0.000000, 0.00, 100.00 
429, "~achado-lomitas-rock outcrop complex, 1 5  t o  45 percent slopes", 
0.000000, 0.00, 100.00 
430, "Gadsden s i l t y  c l a y  loam, 0 t o  1 percent slopes", 0.000000, 0.00, 
100.00 
431, "Gilman very f i n e  sandy loam, 0 t o  1 percent s lopes",  0.000000, 
0.00, 100.00 
432,   inland s i l t y  c l ay ,  0 t o  1 percent slopes" 0.000000, 0.00, 100.00 
433, "Glenbar loam, 0 t o  1 percent slopes", 0.006000, 0.00, 100.00 
434. "Glendale c lav  loam. 0 t o  2 Percent s l o ~ e s .  f looded" .  0.000000. . , 

0.00, 100.00 
435, "Glendale s i l t  loam, 1 t o  3 percent slopes", 0.000000, 0.00, 100.00 
436,   lenda ale-pajarito complex, 1 t o  3 percent s lopes",  0.000000, 0.00, 
100.00 
437, "Grabe-vado complex, 1 t o  5 percent slopes", 0.000000, 0.00, 100.00 
438, " ~ r a n o l i t e - r o c k  outcrop complex, 1 5  t o  65 percent slopes", 0.000000, 
0.00, 100.00 
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439, " ~ u n s i g h t - r i l l i t o  complex, 1 t o  8 percent s lopes",  0.000000, 0.00, 
100.00 
440, "Hantz c l a y  loam, 0 t o  1 percent slopes", 0.000000, 0.00, 100.00 
441, "Hayhook sandy loam, 1 t o  5 percent slopes", 0.000000, 0.00, 100.00 
442, "Hickiwan-gunsight-mom01 i complex, 3 t o  1 5  percent slopes", 
0.000000. 0.00, 100.00 
443, " ~ y d e r - r o c k  outcrop-guvo complex, 10 t o  45 percent slopes", 
0.000000. 0.00, 100.00 
444, "~eys to- r i verwash compl ex, 0 t o  5 percent slopes", 0.000000, 0.00, 
100.00 
445, " ~ o h a t k - r o c k  outcrop complex, 10 t o  45 percent slopes", 0.000000, 
0.00, 100.00 
446, " ~ a j i  tas-bosa-rock outcrop compl ex, 1 5  t o  50 percent slopes", 
0.000000, 0.00, 100.00 
447,  ampsh shire-pantak-rock outcrop complex, 25 t o  60 percent slopes", 
0.000000, 0.00, 100.00 
448,  ohal all loam, 0 t o  2 percent slopes", 0.000000, 0.00, 100.00 
449,  ohal all-pahaka complex, 1 t o  3 percent slopes", 0.000000, 0.00, 
100.00 
450, "Moha l l - t r i x  complex, 0 t o  1 percent slopes" 0.000000, 0.00, 100.00 
451, "~ahda-stagecoach compl ex, 1 t o  1 5  percent siopes", 0.000000, 0.00, 
100.00 
452, - "o rac l  e-romero-rock outcrop complex, 5 t o  3 5  percent slopes", 
0.000000, 0.00, 100.00 
453, " ~ a j a r i t o - s a h u a r i t a  complex, 1 t o  3 percent slopes", 0.000000, 0.00, 
100.00 
454, "~an tano -g rano l i t ecomp lex ,  5 t o 2 5 p e r c e n t s l o p e s " , 0 . 0 0 0 0 0 0 , 0 . 0 0 ,  
100.00 
455, "~inamt-momoli complex, 1 t o  10 percent s lopes",  0.000000, 0.00, 
100.00 
456, "Qu i lo tosa  extremely g r a v e l l y  coarse sandy loam, 3 t o  1 5  percent 
slopes", 0.000000, 0.00, 100.00 
457, " ~ u i l o t o s a - r o c k  outcrop-vaiva complex, 1 5  t o  45 percent slopes", 
0.000000, 0.00, 100.00 
458, "~omero- lampshire-rock outcrop complex, 1 5  t o  65 percent slopes", 
0.000000, 0.00, 100.00 
459, "~omero-rock outcrop complex, 10 t o  40 percent slopes", 0.000000, 
0.00, 100.00 
460, " ~ o s i t a s  loamy f i n e  sand, 2 t o  5 percent slopes", 0.000000, 0.00, 
100.00 
461, "Sasco loam, 0 t o  1 percent slopes", 0.000000, 0.00, 100.00 
462, "soledad-topawa complex, 1 t o  5 percent s lopes",  0.000000, 0.00, 
100.00 
463, "Tatai  s i l t  loam, 0 t o  2 percent slopes" 0.000000, 0.00, 100.00 
464, "Tubac complex, 0 t o  2 percent slopes", 6.000000, 0.00, 100 .OO 
465, "Tucson-mohall-valencia complex, 1 t o  3 percent slopes", 0.000000, 
0.00, 100.00 
466, "vado-agustin complex, 1 t o  8 percent slopes", 0.000000, 0.00, 
100.00 
467, "vecont c l a y  loam, 0 t o  1 percent slopes", 0.000000, 0.00, 100.00 
468, "wintersburg loam, 0 t o  1 percent slopes", 0.000000, 0.00, 100.00 
469, "Water" 0.000000, 0.00, 100.00 
470, "Dam", 6.000000, 0.00, 100.00 
471, "sandy c l a y  ~oam", 0.120000, 0.00, 100.00 
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a 
greenso. t b l  

472, "Sandy c l a y  Loam" 0.120000, 0.00, 100.00 
473, "Sandy ~oam" , 0.460000, 15.00, 100.00 
474, "sandy Loam", 0.400000, 0.00, 100.00 
475, "sandy Loam", 0.400000, 15.00, 100.00 
476, "sandy Loam", 0.400000, 0.00, 100.00 
477, "sandy Loam", 0.400000, 0.00, 100.00 
478, "sandy ~oarn", 0.400000, 30.00, 100.00 
479, "sandy Loam", 0.400000, 30.00, 100.00 
480, "sandy c l a y  Loam", 0.060000, 0.00, 100.00 
481, "sandy c l a y  ~oam" 0.060000, 0.00, 100.00 
482, "Sandy Loam", 0.460000, 10.00, 100.00 
483, "sandy Loam", 0.400000, 0.00, 100.00 
484, "sandy Loam", 0.400000, 15.00, 100.00 
485, "Sandy c l a y  Loam", 0.060000, 0.00, 100.00 
486, "sandy c l a y  Loam", 0.060000, 0.00, 100.00 
487, "sandy Clay Loam", 0.060000, 0.00, 100.00 
488, "sandy c l a y  Loam" 0.060000, 0.00, 100.00 
489, "sandy ~oam" , 0.460000, 10.00, 100.00 
490, "sandy Loam", 0.400000, 0.00, 100.00 
491, "sandy c l a y  Loam", 0.060000, 0.00, 100.00 
492, "~oam", 0.250000, 20.00, 100.00 
493, "Sandy Loam" 0.400000, 0.00, 100.00 
494, w~oamu,  0.256000, 0.00, 100.00 
495, "~oam", 0.250000, 20.00, 100.00 
496, "saucedo v o l  cani  cs - i nc l  udes rhyol  i t e ,  1 a t i  t e ,  and andesi t e "  , 

a 0.000000, 0.00, 100.00 
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Zone A Floodplain Delineation Study 

D.3 Hydrograph Routing Data 
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LEGEND 

3000 0 3000 Feet 

FLOOD CONTROL DISTRICT 
O F  MARICOPA COUNTY 

UPPER AGUA FRlA WATERSHED 
P U H N I U O  . DEBIPN . UONBTRUOTIDN 

ZONE A FLOODPLAIN DELINEATION STUDY 

CZBF WWS NORTH 28h A W ,  SWE UO 
RIOEMX. * R Q M  190E+7550 

WATERSHED #2 (TABLE MESA ROAD AREA) 
cnI*auLnNm wz4b72arn - FAX wz4uzZuI - v~nrw.m NORMAL DEPTH C ROSS SECTION LOCATIONS 

SUB-BASIN OUTLETS 

SUB-BASIN BOUNDARIES 

WASHES 

/V CROSS SECTION FOR NORMAL DEPTH 



REACH 
R2A2 
R2B2 
R2B3 
R2C2 
R2C4 
R2D2 
R2D3 
R2D5 
R2D6 
R2D8 
R2D9 
R2Dl I 
R2D12 
R2D14 

NSTPS CALCULATIONS 

LENGTH SLOPE VELOCITY TIME NSTPS 
6185 0.06943 14.79 6.97 1 
4313 0.03623 1 1.20 6.42 1 
5922 0.03857 11.08 8.91 2 
5066 0.02543 6.47 13.06 3 
9869 0.03165 10.63 15.48 3 
4867 0.01574 10.17 7.98 2 
9665 0.01992 7.44 21.65 4 

965 0.01254 7.20 2.23 0 
2035 0.02060 2.96 11.48 2 
3199 0.01614 5.83 9.15 2 
5102 0.01206 8.91 9.55 2 
4525 0.01753 9.01 8.37 2 
1971 0.02704 10.28 3.19 1 
3306 0.01785 9.50 5.80 1 



ROUTING REACH R2B2 

,+Ad,;' FLOW LINE s 
NNORMAL DEPTH CROSS SECTION 

40 0 40 80 Feet 



ROUTING REACH R2A2 

w NORMAL DEPTH CROSS SECTION - R2A2 
d~ ,# 0 FLOW LINE 40 Feet 



Calculated Values 
Flow 1304.000 cfs 
Depth 6.222 ft 
Area of Flow 88.1 86 sq ft 
Wetted Perimeter 29.51 5 f l  
Average Velocity 14.787 fps 
Top Width (T) 26.580 ft 
Froude Number 1.431 
Critical Depth 7.242 fi 
Critical Velocity 11 .I 15 fps 
Critical Slope 0.03475 
Slope: 0.06943 



Calculated Values 
Flow: 1735.000 cfs 
Depth: 7.904 ft 
Area of Flow: 154.875 sq ft 
Wetted Perimeter: 41.926 ft 
Average Velocity: 1 1.203 fps 
Top Width (T): 38.741 ft 
Froude Number: 0.987 
Critical Depth: 7.863 ft 
Critical Velocity: 1 1.31 7 fps 
Critical Slope: 0.0371 6 
Manning's Roughness: 0.06050 
Slope: 0.03623 



ROUTING REACH 2B3 

CROSS SECTION 
40 80 Feet 



Calculated Values 
Flow: 121 5.000 cfs 
Depth: 8.080 ft 
Area of Flow: 109.690 sq ft 
Wetted Perimeter: 31.451 ft 
Average Velocity: 1 1.077 fps 
Top Width (T): 26.934 ft 
Froude Number: 0.967 
Critical Depth: 7.973 ft 
Critical Velocity: 11.375 fps 
Critical Slope: 0.041 24 
Manning's Roughness: 0.06076 
Slope: 0.03857 



ROUTING REACH R2C2 

50 0 50 I00  Feet 
NORMAL DEPTH CROSS SECTION 9 FLOW LINE 



Calculated Values 
Flow: 161 9.000 cfs 
Depth: 3.919 ft 
Area of Flow: 250.410 sq ft 
Wetted Perimeter: 134.880 ft 
Average Velocity: 6.465 fps 
Top Width (T): 134.567 ft 
Froude Number: 0.835 
Critical Depth: 3.643 ft 
Critical Velocity: 7.532 fps 
Critical Slope: 0.0351 7 
Manning's Roughness: 0.05551 
Slope: 0.02543 



ROUTING REACH R2C4 

20 0 20 40 Feet - 
NORMAL DEPTH CROSS SECTION 

fiJi FLOW Ll NE 



Calculated Values 
Flow: 1249.000 cfs 
Depth: 6.426 ft 
Area of Flow: 1 17.552 sq ft 
Wetted Perimeter: 33.450 ft 
Average Velocity: 10.625 fps 
Top Width (T): 30.150 ft 
Froude Number: 0.948 
Critical Depth: 6.265 ft 
Critical Velocity: 1 1.079 fps 
Critical Slope: 0.0351 3 
Manning's Roughness: 0.05767 
Slope: 0.031 65 



ROUTING REACH R2D2 

A/ FLOW LINES 
/V NORMAL DEPTH CROSS SECTION 

40 0 40 Feet - 



Calculated Values 
Flow: 4078.000 cfs 
Depth: 7.924 ft 
Area of Flow: 370.866 sq ft 
Wetted Perimeter: 89.376 ft 
Average Velocity: 10.996 fps 
Top Width (T): 87.831 ft 
Froude Number: 0.943 
Critical Depth: 7.733 ft 
Critical Velocity: 1 1.51 3 fps 
Critical Slope: 0.01 772 
Manning's Roughness: 0.04390 



ROUTING REACH R2D3 

I\/ FLOW LINES 
NORMAL DEPTH CROSS SECTION S 

20 0 20 40 Feet - 



Calculated Values 
Flow: 693.000 cfs 
Depth: 3.764 ft 
Area of Flow: 87.31 6 sq ft 
Wetted Perimeter: 47.075 ff 
Average Velocity: 7.937 fps 
Top Width (T): 46.395 ft 
Froude Number: 1.020 
Critical Depth: 3.793 ft 
Critical Velocity: 7.81 5 fps 
Critical Slope: 0.01 91 1 
Manning's Roughness: 0.04000 



ROUTING REACH R2D5 

40 0 40 80 Feet 

Y= I ' FLOW LINES 
NORMAL DEPTH CROSS SECTION 





"A " FLOW LINES 
s* V 

NORMAL DEPTH CROSS SECTION 
100 0 100 200 F 





ROUTING REACH R2D8 

I00 0  I00  200 Feet 

/'$*J' FLOW LINES 
;/V NORMAL DEPTH CROSS SECTION 



Calculated Values 
Flow: 3224.000 cfs 
Depth: 3.31 6 ft 
Area of Flow: 616.866 sq ft 
Wetted Perimeter: 309.875 ft 
Average Velocity: 5.226 fps 
Top Width (T): 309.539 ft 
Froude Number: 0.652 
Critical Depth: 2.783 ft 
Critical Velocity: 7.068 fps 
Critical Slope: 0.041 01 
Manning's Roughness: 0.05732 



ROUTING REACH R2D9 

100 0 100 200 Feet 

/i $8 FLOW LINES 
NORMAL DEPTH CROSS SECTION 



Calculated Values 
Flow: 2800.000 cfs 
Depth: 3.322 ft 
Area of Flow: 618.761 sq ft 
Wetted Perimeter: 31 0.054 ft 
Average Velocity: 4.525 fps 
Top Width (T): 309.718 ft 
Froude Number: 0.564 
Critical Depth: 2.636 ft 
Critical Velocity: 6.777 fps 
Critical Slope: 0.0421 1 
Manning's Roughness: 0.05732 



ROUTING REACH R2D11 

50 0 50 100 Feet 
I I 

i t ,  / FLOW LINES 
;r\/ NORMAL DEPTH CROSS SECTION 



Calculated Values 
Flow: 2090.000 cfs 
Depth: 4.956 ft 
Area of Flow: 249.860 sq ft 
Wetted Perimeter: 72.573 ft 
Average Velocity: 8.365 fps 
Top Width (T): 71.420 ft 
Froude Number: 0.788 
Critical Depth: 4.359 ft 
Critical Velocity: 10.022 fps 
Critical Slope: 0.02881 
Manning's Roughness: 0.05377 



ROUTING REACH R2D12 

30 0 30 60 Feet 
I 

j\ ' FLOW LINES 
j\;/ NORMAL DEPTH CROSS SECTION 



Calculated Values 
Flow: 827.000 cfs 
Depth: 2.678 ft 
Area of Flow: 108.2 18 sq ft 
Wetted Perimeter: 53.1 10 ft 
Average Velocity: 7.642 fps 
Top Width (T): 52.502 ft 
Froude Number: 0.938 
Critical Depth: 2.581 ft 
Critical Velocity: 8.01 8 fps 
Critical Slope: 0.03084 
Manning's Roughness: 0.05149 



60 0 60 120 Feet 

P i  / FLOW LINES 



Calculated Values 
Flow: 1 1 17.000 cfs 
Depth: 6.643 ft 
Area of Flow: 1 18.549 sq ft 
Wetted Perimeter: 38.138 ft 
Average Velocity: 9.422 fps 
Top Width (T): 35.693 ft 
Froude Number: 0.91 1 
Critical Depth: 6.400 ft 
Critical Velocity: 10.151 fps 
Critical Slope: 0.021 77 
Manning's Roughness: 0.04500 



Upper Agua Fria Watershed 
Zone A Floodplain Delineation Study 

D.4 Reservoir Routing Data 

D.5 Flow Splits and Diversions Data 

(This report does not consider these items) 
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NFF CALCULATION SUMMARY 

SOUTH 
WEST U.S. 
,,,,*,,ON 

1 Dr;;rge 

LC; 1 0.20 1865.1 14.542 1050 433 1 /8 
LC2 U.53 2104.8 14.386 I 6SU 1020 560 
LL3 0.3/ L103.1 14.29 131U /Y6 41 5 
2C4 0.56 2349.7 14.03 1440 101 0 1249 
2D1 0.36 1853.5 14.872 1570 755 544 

U.39 1928.1 14.665 1 55U SU3 405 

I I I I I rn 

Concentration Points along Agua Fria River (listed in Section 4 of the report) 

Area 

CP2A1 
CP2B1 
CP2C1 

Basin 
Average 
Elevation 

1.07 
1.27 
1.66 

Avg. 
Annual 
Precip. 

2440.0 
2200.0 
2160.0 

Peak qO0 
Year Flood 

13.89 
14.12 
14.26 

2020 
2580 
31 60 

'rZo I HEC-1 I 
FLOOD 

DATA 

1700 
2030 
2520 

2050 
1947 
1684 



100 YEAR PEAK DISCHARGE - DRAINAGE AREA 
REGIONAL REGRESSION EQUATIONS ONLY 

1 .oo 
DRAINAGE AREA (SQ MI) 

Max Flood Envelope 
ARIZONA 
SOUTHWEST UNITED STATES 

A HEC-1 OUTPUT 
M A X I M U M  FLOOD ENVELOPE 
A R I Z O N A  REGIONAL REGRESSION EQUATION 

*SOUTHWEST UNITED STATES REGIONAL REGRESSION EQUATION 



100 YEAR PEAK DISCHARGE - DRAINAGE AREA 
REGIONAL REGRESSION EQUATIONS ONLY 

DRAINAGE AREA (SQ MI) 

Max Flood Envelope ARIZONA SOUTHWEST UNITED STATES 

I P o l y .  (Max Flood Envelope) P o l y .  (ARIZONA) ~ o l y .  (SOUTHWEST UNITED STATES. 
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STATEWIDE RURAL 

Summary 

Arizona is divided into six hydrologic regions 
(fig. 1). The regression equations deveIoped for these 
hydrologic regions are for estimating peak discharges 
(QT) having recurrence intervals T that range from 2 to 
500 years. The explanatory basin variables used in the 
equations are drainage area (A), in square miles; mean 
basin elevation (E), in thousands of feet; and mean 
annual precipitation (P), in inches. The variables A and 
E can be measured from topographic maps, and P can 
be determined from figure 2. The regression equations 
were developed from peak-discharge records available 
through 1975 at 110 continuous-record gaging stations 
and 11 1 crest-stage gaging stations, and are applicable @ to unregulated streams that drah nonurban areas. The 
standard errors of estimate of the regression equations 
for the various T-year regression equations range from 
about 40 to 85 percent. The report by Roeske (1978) 
includes graphs relating flood characteristics to drain- 
age area on the Little Colorado and Gila Rivers. 

Procedure 

Topographic maps, the hydrologic regions map 
(fig. l), the map of mean annual precipitation (fig. 2), 
and the following equations are used to estimate the 
needed peak discharges QT, in cubic feet per second, 
having selected recurrence intervals T. 

Region 1 

Q2 = 1 9 . 0 ~ ~ . ~ ~ ~  
Q = 6 6 . 3 ~ ' . ~ *  
QIO = 127A0.566 
Q25 = 2 5 2 ~ ~ . ~ ~ ~  
Q50 = 3 9 3 ~ ~ . ~ ~ ~  

Region 2 

Region 3 

Region 4 

Region 5 

42  = 9 6 . 6 ~ ~ . ~ ~ ~  
Q5 = 256~O."~  
QIO = 4 1 6 ~ ~ . ~ ~ ~  
425 = 

Q50 = 937.4°.458 
4100 = 1 , 2 3 0 ~ O . ~ ~ ~  
4500 = 2 ,120~O.~~ '  

ARIZONA 29 



EXPLANATION 

0 50 100 MILES 

w 
0 50 100 KILOMETERS 

Digital base tram U.S. GeologicaI S u ~ e y  12.WO.WO . 1970 
Albers eqm-area pmpctbn based on standard paralbls 29.5 and 45.5 degrees 

- Area boundary 

High elevation region 

0 Pima County 

Figure 1. Flood-frequency region map for Arizona. 
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EXPLANATION 

- 30 - 
Line of equal mean annual 
precipitatwn ( interval, in 
inches, is variable ) 

Digital base Worn U.S. Geological Survey 12.000.000.1970 
Albers equakarea profectlon based on slandard parallels 29.5 and 45.5 degrees 

Figure 2. Meanannual precipitation in Arizona. 
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High Elevation (HE) Region 

Q2 = 8.78~O.''~ 

Q5 = 1 9 . 9 ~ ~ . ~ * ~  

Q10 = 2 9 . 6 ~ O . ~ ' ~  

425 = 44 .9~O.~O~ 

Q50 = 58.2~O.~" 

Q1W= 

4500 = 11 3 ~ ~ . ~ ~ ~  

Reference 

Rwske, R.H., 1978, Methods for estimating the magnitude 
and frequency of floods in  Arizona: U.S. Geological 
Survey Open-File Report 78-7 11,82 p. 

PlMA COUNTY RURAL 

a Summary 

7 

In a separate study, regression equations were 
developed for streams in and near Pima County. The 
study area is one region with regression equations for 
estimating peak discharges (RQT) having recurrence 
intervals that range from 2 to 500 years (fig. 1). The 
explanatory basin variables used in the equations are 
drainage area (A), in square miles; main-channel slope 
(S), in feet per mile; and shape factor (Sh), which is 
squared length of the watershed in miles divided by 
drainage area (LZA). These variables can be measured 
from topographic maps. The regression equations are 
based on peak-discharge records for 101 stations in and 
near Pima County with the equations applicable to 
streanis draining rural areas. Standard errors of esti- 
mate of the regression equations range from 42 to 60 
percent. The report by Eychaner (1984) includes equa- 
tions for streams draining urban areas based on Sauer 
and others (1983). 

Procedure 

Topographic maps, the hydrologic region map 
(fig. 1) and the foIlowing equations are used to estimate 
peak discharges (RQT), in cubic feet per second, hav- 
ing selected recurrence intervals T for sites in Pima 
County. 

LogRQlO = 2.621 + 0.609LogA - 0.03 1 ( L O ~ A ) ~  + 
0.633LogS - 0 . 2 8 8 ( ~ 0 ~ ~ ) ~  - 
0.578(LogS)(LogSh) 

LogRQ25 = 2.814 + 0.625LogA - 0.039(Lo~A)~ + 
0.679LogS - 0 . 3 2 9 ( ~ 0 ~ s ) ~  - 
0.590(LogS)(LogSh) 

Reference 

Eychaner, J.H., 1984, Estimation of magnitude and fre- 
quency of floods in Pima County. Arizona, with com- 
parisons of alternative methods: U.S. Geological 
Survey Water-Resources Investigations Report 84- 
4142,69 p. 
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Summary Procedure 

A regional flood-frequency study was completed 
for an area of the southwestern United States, including 
all of Arizona, Nevada, and Utah, and parts of 
California, Colorado, Idaho, New Mexico, Oregon, 
Texas, and Wyoming (fig. 1). The study area was 
divided into 16 hydrologic flood regions as shown in 
Figure 1. Region 1 comprises high-elevation areas 
throughout the study area. The regression equations 
developed for these regions are for estimating peak dis- 
charges (QT) having recurrence intervals T that range 
from 2 to 100 years. The explanatory basin variables 
used in the equations are drainage area (AREA), in 
square miles; mean basin elevation (ELEVIlOOO), in 
feet above sea level divided by 1000; mean annual pre- 
cipitation (PREC), in inches; mean annual free water 
surface evaporation (EVAP), in inches; latitude of the 
gaged site minus 28 divided by 10 ((LAT-28)/10), in 
decimal degrees; and longitude of the gaged site minus 
99 divided by 10 ((LONG-99/10)), in decimal degrees. 
The variables ELEV, LAT and LONG are modified by 
the given constants in the computer applications of the 
equations. The user should enter the actual values of 
ELEV, LAT and LONG. The variables AREA, ELEV, 
LAT and LONG can be measured from topographic 
maps. The variable PREC can be obtained from nor- 
mal-annual precipitation maps (1 :500,000 scale) in 
U.S. Weather Bureau (1 959-61, 1963). The variable 
EVAP can be obtained from figures 2 and 3. The regres- 
sion equations were developed from peak-discharge 
records available as of 1986 at 1,162 stations in the 1 O- 
state study area. The equations are most applicable to 
unregulated streams with drainage areas less than 200 
square miles. In all regions some stations with drainage 
areas between 200 and 2000 square miles were used in 
developing the regression equations. Judicious use 
should be made of the equations for basins between 
200 square miles and the upper limit of the calibration 
data (this upper limit is provided in the NFF program). 

a The average standard error of prediction of the regres- 
sion equations range from 45 to 135 percent. 

Use topographic maps, mean annual precipita- 
tion :;naps in U.S. Weather Bureau (1959-61, 1963), 
mean annual free water surface evaporation maps in 
figurt:~ 2 and 3, and the following regression equations 
to estimate the needed peak discharges QT, in cubic 
feet per second, having selected recurrence intervals T. 

High-Elevation Region 1 

Nortihwest Region 2 

South-Central Idaho Region 3 
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Northeast Region 4 

Eastern Sierras Region 5 

0 Northern Great Basin Region 6 

South-Central Utah Region 7 

Four Corners Region 8 

Western Colorado Region 9 

Soiuthern Great Basin Region 10 

Northeast Arizona Region 11 

Ce ntral Arizona Region 12 
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* Southern Arizona Region 13 

Upper Gila Basin Region 14 

Upper Rio Grande Basin Region 15 

Souitheast Region 16 

Reference 

Thon~as, B.E., Hjalmarson, H.W., and Waltemeyer, S.D., 
1993, Methods for estimating magnitude and frequency 
of floods in the southwestern United States: U.S. Geo- 
logical Survey Open-File Report 93-419, 193 pages. 

Add itianal References 

U.S. Weather Bureau, 1959-61. Climates of the States: U.S. 
Ilepartment of Commerce, Weather Bureau, Climatog- 
riiphy of the United States, no. 60 [section for each 
State]. 

U.S. 'Neather Bureau, 1963, Normal annual precipitation 
(1931-60) for the States of Arizona, Colorado, New 
Itlexico, Utah: U.S. Department of Commerce, 
Weather Bureau maps, scale 1:500,000. 
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0 250 500 MILES 

EXPLANATION 

- Region boundary 

@ Region 
0 250 SW KILOMETERS 

0-1 base from U.S. Geological Survey 1:2.(KX1.000.1970 
A k r s  equakarea projection based on standard paralWs 29.5 and 45.5 degrees 

@ Figure 1. Rood regions in study area. 
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Arizona Equations 
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?low data computed with cne Narlonal  laa ad ~requency ~ r o g r a r  ~n irxs 

AI1Pona. BaEln: CP2B1. Total Area Ira m l l :  1.27 

NFF FLOW CALCULATIONS FOR CONFLUENCE POINTS 
ALONG THE AGUA FRIA RIVER 

(RESULTS LISTED IN SECTION 4 )  

............................................................... 
Flow data cornpuked vlrh the Niltlonal Flood Frequency Program ~n WMS 

ATIPona, Basln: CP211. Total Area lsq mrl. 1.07 
.................................................................... 
Reglo" Varlible Input Suggested Suggested 

Descriptor Value M l n l m m  Maximum 
.................................................................... 
Central MounCaln area 
U . S .  Max Fld Rgn: 16 

Drainage area (sq mil A*: 1.07 0.06 5 4 9 9  0 0  

Mean BasIn Elevatron Itho~sands of feet1 E*: 2 . 4 4  1.78 7 . 4 0  
Mean Annual Preslpltatlon (lnl P: 13.89 10.00 30.00 .................................................. 

MAXIMUM FLOOD ENVELOPE: 9 5 6 0  Icfsl 
.................................................................... 
~ecurrence Interval / peak (cis1 I Std Error I Equlv. ~ e a r s  
.................................................................... 

Rural Peak Q2 / 52 81.0 3 
~ u r h l  Peak Q5 1 205 51.0 5 
Rural Peak Q10 1 413 58.0 7 
Rural Peak 025 I 846 58.0 
Rural Peak 050 1 1350 61.0 
Rural Peak QlOo 1 2020 66.0 
Rural Peak 0500 1 4520 78.0 

- ~ 

.................................................................... 
Reglon varrable ~ n p u r  suggested suggested 

O e S C r 1 L C O r  value nlnlmum "axlmiim 
.................................................................... 
Central Hauntazn Area 
U.S. Ha* Fld Rgn: 16 

Drainage Area (sq mil A* :  1 . 2 7  0 06 1499.00 
KIM BaELn Elevation ithausands of feet) E*: 2.20 1 . 7 8  7.40 
Mean iinnual ~ r e c l p r ~ a ~ ~ o n  (in1 P: 14.12 10 00 30.00 .................................................. 

MAXTWJM FLOOD ENVELOPE: 11100 (c€s) 
.................................................................... 
Recurrence Interval / leak lcfsl 1 Std Error I E v l u  Years  
.................................................................... 

Rural Peak Q2 1 63 81.0 1 
Rural Peak 05 1 254 64  0 -~ , 
Rural Peak 013 1 ii? 5 8  0 

Rural Peak Q25 / 1070 51.0 
Rural Peak 050 1 1720 61.0 

peak Q;OO i 2580  66.0 
Rural Peak Q500 1 5860 . 78.0 

End of flow data. 

PIOW data computed with the ~ a ~ x o n a l  ~ l o o d  irequensy program ~n WMS 

ATIPona, Basin: CP2C1. Total area (sq mrl : 1 66 
.................................................................... 
Reglon Varrsble Input Suggested Suggested 

Desc-lptor Value Nlnlmcn P a x l r : m  
.................................................................... 
central ~ o u n ~ a l n  ~ r e a  
U.S Max Fld Rqn: 16 

Dralnigc Area lsq mll A'. l 66 0 . 0 6  149S.i5 
Mean Basln Elevation (thousands of feet1 E': 2.16 1.78 7.40 
Mean annual ~recipltatlon ( m i  P -  14 26 10 00 3 0  00 .................................................. 
.................................................................... 

hlAX7M.m FLOOD E h V i L O i i -  14200 (cfs] 
.................................................................... 
Recurrence Interval I peak lcfsl / sfd ~ r r o r  / ~ q u l v  ~ e a r s  

Rural Peak Q2 1 7 7  81.0 
Rural Peak Q5 1 311 64.0 
Rural peak 010 1 632 58.0 
Rural Peak Q25 1 1310 58.0 B 
Rural Peak Q50 1 2100 61.0 9 
Rural Peak QlOO 1 3160 66.0 9 
Rural Peak Q500 / 7150 78 0 10 



F l ~ w  data compared rlch Che Niaaxal ?loo6 Frequency Prograa lr. %MI 

Arlrona. Basin: CP2D1. Tocal Area (sq mil : 6.14 
.................................................................... 
~eglon variable lnpur suggested suggested 

Descrlpfar Val". Hlnimvn ,,axinurn 
.................................................................... 
central Hovltaln ~ r e a  
3.S Max Fld Rrm: 16 

Drainage Area isq m11 A*:  6 0.06 5 4 9 9 . 0 0  
Wean Basin Elevation irhousandr of feet1 E': 2.08 1.78 7 . 4 0  
Ween h u a l  Preclplcac~on (in1 P: 14.80 10.00 30.00 

.................................................................. 
'low daca computed vlth the Natlonill Flood Fre~ency Program ~n kxs. 

Arlrona. Basin: 2A1. Total Area isq mll: 0.57 
.................................................................... 
Reglon Varlable Input Suggested Suggested 

Dercrlpcor value Hlnlmum Haxlmvm 
.................................................................... 
central Mountain Area 
U.5. Max Fld Rgn: 16 

Drdlnage Area isq mll A': 0 . 5 1  0.06 5 4 9 9 . 0 0  
Hear. Basin Elevation lrhousands of feet1 El: 2 . 2 4  1.78 7.40 
Mean AMual Preciprtation (mi P; 11 99 10.00 30.00 

.....*+..+.+..........**,*...**....**..,,.,+*...** 

.................................................................... 
WAXIMUN F L W O  ENYELOPE: 43100 Icfll 

.................................................................... 
~ecurrence ~nferval I peak (cfs) I S C ~  Error I ~quiv. years 

Rural Pean 02 1 198 81.0 
Rural peak Q5 1 778  6a.O 
Rcral Peak R:3 1 : 5 7 3  5 s . c  
Rural  Peak Q25 1 1200 58.0 
Rural Peak 050 1 5x00 61.0 
Rural Peak QiOO 1 7 6 0 0  66.0 
Rural Peak 0500  1 17000 7 l . O  

NFF FLOW CALCULATIONS INDIVIDUAL SUB-BASINS 
(RESULTS NOT LISTED IN SECTION 4) 

WIO(Im FLWD ENYELOPE: 5310 icfrl 
.................................................................... 
Recurrence Inrerval I peak (cfsi I srd ~ r r o r  ! Fa":" v ~ a r s  
............................................................ 

Rural Peak Q2 1 36 81.0 3 
Rural Peak 05 I 148 5 4 . 0  5 
Rural Peak Q I O  1 3 0 3  5 S  0 
Rural eeak R25 1 632 5l.o 8 
Rural Peak R50 1 1020 61.0 9 
Rural Peak QlOO 1 1540 66.0 9 
Rural Peak Q500 / 3540 1 8 . 0  10 

End of flow data 

Flaw data computed wzrh  Lhe Natronal Flood Frequency Program in WMS 

Arlnona. Baaln. 2R2. Total Area tsq  mll: 0.50 
....................................................... 
~eg-on variable Input ~vggesred suggested 

Descriptor Value Mlnrmum Maxlrnvm 

U.S  Max Fld Rgn: 16 
~ralnage area (sq mll a+ - 0 5 0  0 C6 5499.00 

Hean Baslr. Elevation lfhousands of feet1 E-. 2 . 6 6  1.78 7.40 
Mean Annual Preaipltatlon (in) P: 13 7 7  10 00 30.00 .................................................. 

MAXIMUM FUIOD ENYELOPE. 4 6 9 0  (cfsi 
.................................................................... 
Recurrence Interval I Peak (cfsl / Std Error I Equiv Years 

Rural Peak R2 / 29 81.0 
Rural Peak Q5 1 115 51.0 
Rural Peak RlO 1 230 58.0 
Rural Peak a 2 5  1 470 51.0 
Rural Peak 050 1 752 61.0 
Rural Peak ~ ; 0 0  / 1120 66 .0 
Rural Peak 0500 2110 78 0 

End of flow data 



Flow data computed vlth the Naclonal Flood Frequency Program in WMS Flow data campuCed vlLh the Natlonal Flood Frequency Program ln YWS. 

Arlzona, Basln: 231. Total Area lsq m i ) :  0.27 
.................................................................... 
Reglon Varlable Input Suggested Suggested 

Descriptor Value Hlnimum Haxlmum 
.................................................................... 
Central Mountain hrea 
U.S. Hax Fld Rgn: 16 

Dralnage hrea (sq ml) A* :  0 . 2 7  0 . 0 6  5499.00 
Mean Basln Elevation (thousands a€ feet1 El: 1.98 1.78 7.40 
Hean rZMU.31 PreclplCatlOn lml P: 14 36 10.00 3 0 . 0 0  *.*.........+~~~..*..+..~..+....... ~,*.*.++.+..... 

.................................................................... 
W I M I M  FLOOD ENYELOPE: 2600 ICfSI 

.................................................................... 
Recurrence Interval I Peak (cfrl / Std Error I Equlv. Years 
.................................................................... 

i d r a l  Pear 02 24 61.0 3 
Rural Peak Q i  1 103 6 1 . 0  5  
Rural Peak 0 1 0  1 217 58.0 7 
~~~~l peak 6 2 5  i 465  5 8 . 0  
Rural Peak Q5O 1 765  61.0 
Rural Peak QlOO 1 1170 66.0 
Rural Peak Q50O 1 2760 7 8 . 0  

.................................................................... 
Flow date computed wlrh the National Flood Frequency Program in "MS. 

Rrlrona, Basln: 2 8 2 .  Total Area (sq mil: 0 48 
.................................................................... 
~eglon variable ~ n p u r  suggested Suggested 

Descriptor value Mlnlmum "axrmum 

arlzona. Basin: 283. ~ o f a l  ~ r e a  11qmr1: 0 . 5 2  
.................................................................... 
~eglon Var~able Input suggested Suggested 

Descriptor value Minimum Maximum 

Central Houncaln Area 
U.S. Max Fld Rsn. 16 

Drainage Area (sq mi1 A* :  0 . 5 2  0 . 0 6  1 4 9 3  00 
Mean Basin Elevation lchourandr of leer) E': 2.32 1.78 ? . + O  
Mean Annual PreclDlCaLion ilnl P -  1 3 . 9 3  1 0 . 0 0  3 0  00 

.................................................................... 
FAXIHUH FLOOD ELWELOPE- 4890 Icfsl 

.................................................................... 

Recurrence Interval 1 Peak (cfsl I std ~ r r o r  I Equiv Years 
.................................................................... 

RUI~I peak a* 1 3 3  81 o J 
Rural Peak Q5 1 134 64.0 5 
Rural Peak QIO 1 275 5 8 . 0  7 
Rural Peak 0 2 5  1 570 5 8 . 0  8 
Rural Peak Q50 1 922  6 1 . 0  3 
Rural Peak QlOO 1 1390 66 0 9 
Rural Peak Q500 1 XI70 7 8 . 0  10 

End of flow data 

.................................................................... 
Flow data compuLed wlCh the National Flood Frequency Program I" WMS. 

Arllona. Basin: 2Ci. Total Area lsq mil. 0.20 
................................................................ 
Regroa Varlable  Inpuc Suggested Suggested 

DescrlpfOr Value nlnlmum Maxrmum 

central Mounta,n area 
U S .  Wax Fld Rgn: 16 

Dralnage Area ( s q  mll A * .  0.48 0.06 5 4 9 9 . 0 0  
Mean Baarn Elevation ithousandi of feet1 E*- 2 20 1 78 7.10 
M e M  Annual Preclplrarlon (In1 P: 1 4 . 9 7  10 00 30.00 .................................................. 

Central MounCaln area 
U.S. Max Fld Rgn: I6 

Dralnaqe Area lsa m l l  A': 0.20 0 0 6  5 4 9 9 . 0 0  
Mean B i i s l n  Elevation (thousands of feet1 E.. 1 87 1.78 7 4 0  
~ e a n  h w . 1  Preclpltarlon (in) P: 1 4 . 5 4  0 . 0  30.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

W T -  FLOOD ELWELOPE- 4490 IcfsI 
.................................................................... 
Recurrence Interval I Peak (cfs) I Sed error j Equlv. Years 
.................................................................... 

Rural Peak Q2 1 35 8 1 . 0  I 
Rural Peak Q5 1 142 6 4 . 0  5 
Rural Peak QiO 1 293 5 8 . 0  7 
Rural Peak Q25 1 513 18.0 8 
RYral Peak Q50 1 9 9 5  6 1  0 9 
Rural Peak QlOO 1 1500 66.0 9 
Riral Peak Q500 1 1450 7 8  0 10 

W I M l M  FLOOD EWELOPE- 1920 (~£61 
.................................................................... 

~ecurrence interval / peak (cfsl I std Error I Equ~u. Years 
.................................................................... 

Rural Peak QZ 1 20 8 1 . 0  3 

Rural Peak 0 5  1 90 64  0 5 
Rural Peak 010 / 191 58.0 7 
Rural Perk 025 1 413 58.0 8 

~~~~i peak 6 5 0  i 684 61.0 
Rural Peak QlOO 1 1050 6 6 . 0  
Rural Peak 0500 1 2 5 2 0  7 8  0 



Flow data computed uzth the ~aclonal PI-d ~requency ~ r c q r a m  xn MS. 

arrzana.  asi in: 2~2. ~otal area lsqrnll :  0.53 
.................................................................... 
Region Varlable Input Suggested Suggested 

Deecriptor Value Mlnimurn Haxlmum 
.................................................................... 
central ~ovnfain ~ r e a  
U . S .  Kax ild Rym: 16 

Drainage Area ISq mil 2.: 0.53 0.06 5499.00 
H e m  Basln Elevation (Chousands of f e e t )  E': 2.10 1.78 7 . 4 0  
Hean mnua1 Preciprcatlon !mi  P: In.39 0 . 0  30.00 

.**.+...........**..*..*.****+*....+.*.***+**+.+.+ 

.................................................................... 
WIUUM FLWD ENVELOPE: 1990 !cf;l 

.................................................................... 
Recurrence Interval / peak icfrl  j std ~ r r o r  I ~ q u r v .  years 
.................................................................... 

Rura l  Peak P i  17 81 0 1 
Rural Peak Q5 / 113 64.0 5 
Rural Pesk Q l 0  1 117 5 8 . 0  7 
Rural Peak Q25 1 667 18.0 8 
Rural Peak Q 5 0  I 1090 61.0 9 
Rural Peak QlOO 1 1650 6 6 . 0  9 
Rural Peak 0500 1 ,800 78.0 10 

End of flow data. 

n o w  daca computed w ~ t h  the  atl lo nil Flood Frequency Program ~n WS. 

Brllona. Basln:  2C3. Total A r e a  lsq mr)- 0 17 
.................................................................... 
R e g l o n  Varrable Input Suggejted Suagested 

Descriptor value Ml"irn"rn Maximum 
.................................................................... 
Central Mounrarn area 
U . S .  Max F l d  Rgn: 16 

Dramage Area !sq m21 A*: 0.37 0.06 5 4 9 9  00 
Mean Basrn Elevation (thousands of feet1 E'. 2 . 1 0  1 78 7 40 
Mean Mnual Precipititlan (mi P: 14 29 10.00 10 00  +...............*+.....~~~~.~~.~~...**..*......... 
.................................................................... 

-=MUM FLOOD ELWELOPE: 3520 ( c f s ]  
.................................................................... 
Recurrence Interval I Peak ( c f s l  I Std Error I Equlv. Years 
.................................................................... 

Rural Peak Q2 1 29 81.0 3 
Rural Peak Q5 1 120 61.0 
Rural Peak QiO 1 2 4 9  58.0 
Rural Peak G25 1 527 58.0 
Rural Peak Q50 1 861 61 0 
Rural Peak 0100 1 1310 66.0 
Rural Peak 6500 1 3050 78 0 

End of flow data 

.................................................................... 
Flow dzta compvfed vlch the Naflanal Flood Frequency Program m WMS. 

Arlnona. Basin: 2C4 .  ~ot.1 ~ r e a  lsq m i :  0 . 5 6  
.................................................................... 
Region Yarlable Input Suggested Suggested 

Descriptor Value Hlnlmvm Naxlmum 
.................................................................... 
central uounca~n ~ r e a  
U.S. Hax Fld Rym: 16 

Dralnage Area lsq mll A*: 0.56 0 . 0 6  5 4 9 9 . 0 0  
Wean Basrn Elevation lthousandl of feet) Ef: 2 . 3 5  1.78 7.40 
Mean PNlUal PreClpltatlOn lml  P: 11.01 0 . 0 0  10.00 *..*....***.......*..*...~......*..........*~...** 

MIIXIUUM FLOOD E W E L O P E :  5240  i c f s l  
.................................................................... 
Recurrence Interval / Peak l c f s )  j Srd Error / Equrv. Years 
.................................................................... 

Rural peak Qi 1 35 81.0 1 
Rural Penk G5 1 1 4 0  64.0 5 
Rural  Peak G I 0  1 286 58.0 7 
Rural Peak Q25 1 591 58.0 8 
Rural Peak Q50 1 9 1 7  61.0 9 
Rural Peak QlOO / 1440 66.0 9 
Rural Peak Q500 1 3270 78.0 10 

Flow data computed vlth the Natlonal Flood Frequency Program ~n kMS 

R1T:Zons. Baal": 2 0 1 .  Total Area !sq m l ) :  0 3 5  
.................................................................... 
Realon Variable input Suggested suggested 

Descrlpfor Value Mlnlmurn Maximum 
.................................................................... 
ce-tral ~ountair a r e a  
U.S. Max Fld Rgn: 16 

Dralnage Area lsq mi) A*: 0 36 0 . 0 6  5199.00 
Mean Bas>" Elevation !thousands of feet1 Ef. 1 . 8 5  1 7 8  7 40 
Mean Mnual PreciplLaLlon !m1 P: 14.87 10.00 30.00 

~.*.~.*....**~..**.~*.*.*.~***...~+,~.,..*~**+*+~* 

-1- FLOOD ENVELOPE: 3400 i c f s )  
.................................................................... 
Recurrence InLervill I Peak lcfs l  I Sfd Error / Equlu. Years 
.................................................................... 

Rural Peak 02 / 31 81.0 3 
Rural Peak Q5 / 136 64.0 5 
Rural Peak 0x0 1 288 58.0 7 
Rural Peak 025 1 619 5 8 . 0  B - , 
Rural Peak Q50 I 1020 61.0 
Rural Peak 0 x 0 0  / 1 5 1 0  66.0 
Rural Peak 0500 1 3710 7 8  0 

End of flow data 



Flow data computed vlch the NnClonal Flood F r e q u e n c y  Program i n  WMS 

A T ~ P O ~ ~ .  ~arln: 2 0 2 ,  Total ivea ( s q  mil: 0.39 
.................................................................... 
Regron Varlable Input Suggested Suggested 

Oescrlpfoi value Hlnlmum Haxlmvm 
.................................................................... 
Central HavnCaln Area 
U.S. Max fld Rym: 16 

Dralnage Area (sq m i 1  A * :  0.39 0.06 5 4 9 9 . 0 0  
Mean BaIln Elevation (thousands of f e e t 1  E*: 1 . 9 3  I 78 7 . 4 0  
Mean Annual Preciprtatlon ( i n )  P: 1 4 . 6 6  1 0 . 0 0  30.00 .................................................. 

Recurrence lnrerval / Peak l c f s )  I SCd E r r o r  1 E w x v .  Years 
.................................................................... 

-;a1 Feak Qi 1 32 81.0 3 
Rural Peak 05 1 137 64.0 5 
Rural P e ~ k  Q ~ O  j 288 53 .0  
Rural Peak Q25 1 615 5 8 . 0  
Rural Peak a50 I 1010 61.0 
Rural Peak Q100 1 1550 66.0  
Rural Peak Q500 1 3640 1 8 . 0  

Flow data computed vrrh t h e  National Flood F r e q u e n c y  Program 1" WMS. 

.................................................................... 
~ e g r o n  variable ~npur suggested suggested 

Descrlpfar value Minimum Maximum 

a . s .  M ~ X  F I ~  ~ g n :  16 
Dralnage Area l r q  m l )  1': 0 . 5 4  0 06 5 1 9 9 . 0 0  

Mean Bailn EleviiLlon < t h o u s a n d s  of feet1 E* 2 20 1 7 8  7.*0 

M e a n  Annual Prec1plLatl.n ( ~ n )  P: 14.41 10.00 30.00  
.*~~~***~*~*******.*. .****.************+****+*+*** 

M I V [ I M ~  FLOOD ENVELOPE: 5 0 0 0  ( c f s l  
.................................................................... 
Recurrence Interval I Peak l c f s l  I Std E r r o r  / Equrv Years 

Rural Peak 0 2  1 16 Bi.0 
Rural Peak Q5 1 143 64 .0  
Rural Peak QlO 1 304 58 .0  
Rural Peak Q25  1 615 58 0 
Rural Peak 050 1 1030 61 0 - , 
Rural Peak Q ~ O O  / 1 5 5 0  6 6 . 0  
Rural Peak Q500 1 35-0 78 0 

Flow d a r a  computed vlCh t he  National Flood F r e q u e n c y  P r c q r a m  m WHS 

Arrzona. Basln: 204 .  Total area ( l a  m i l :  0 . 1 2  

U.S.  Max Fld Rgn: 16 
Dralnage Area l s q  m l 1  8.: 0.12 0.06  5.199.00 

Hem B a s i n  ElevaClon ( t h o u s a n d s  o f  Leet i  El: 1 . 9 1  1 7 8  7.40 
Mean m u a l  Preclpltatmn ( m i  P: 1 5 . 0 9  1 0 . 0 0  30 .00  .................................................. 

WAXINTH FLOOD ENVELOPE: 1210 i c f s l  
.................................................................... 
~ecurrence ~nterval ( peak ( c f s l  I Std Error 1 Equlv. Years 

i ~ r a :  Peak Qi 1 - 5  8 ;  0 

Rural Peak Q5 1 67 61.0 
Rural Peak Q10 1 142 5 8 . 0  
Rural Peak 025 1 308 5 8 . 0  
Rural Peak 050  1 512 61 .0  

perk GOO i 788 66 .0  
Rural Peak Q500 1 1890 78.0  

End o f  flow data 

Flow data compuced wlCh t h e  Natlonal Flood Frequency Program ~n WMS 

Irrnona. B a s l n .  2 0 5 .  Total Area l s q  m l l -  0 42 
.................................................................... 
BegLon variable input Suggested Suggested 

DeSCrlptOr Value Mlnlmum Maximum 
.................................................................... 
Central Mountain .area 
U.S. Max Fld Rgn: 16 

Drainage Area l s q  mi) A * :  (1.42 0 06 5499 00 
Mean Basln Elevation lthousands o f  f e e t 1  E * .  1 . 9 3  1 . 7 8  7 40 
Mean Annual Precrpifatlon (m) P: 15.06 10.00 30.00 

*******~*****+*********.*+....+*.*.+~*,**,,....*,, 

.................................................................... 
MAXIMUM FLOOD ENVELOPE: 3960 I c f s )  

.................................................................... 
Recurrence interval / Peak I c f s l  I SCd Error  1 Equlv. Years 
.................................................................... 

Rural Peak Q2 / 3 5  81.0  3 
Rural Peak Q5 1 147 51.0 5 
Rural Peak 010 1 309 58 0 7 
mral peak i25 i 660 5 8  0 
Rural Peak Q5O 1 1080 61.0  
Rural Peak Q100 1 1650 66 .0  
R u r a l  leak Q500 1 3880 78 0 

End o f  £low dara 



now data computed vlth the Natlanal ~lood Preqvency ~rcgram in WMS 

~rrrona, aasln: ~ D S .  T D ~ ~ I  ~ r e a  1sqmi1: 0.50 
.................................................................... 
~ e g ~ o n  variable ~npur suggested sugges~ed 

Descrlpror value ~inlmum ~ a x l m u m  
.................................................................... 
Central Wountaln are. 
U.S. Max Fld Rym: 16 

Dramage &re= lsq mli a+: 0 . 5 0  0 . 0 6  5199.00 
Mean Basln Elevation (thousands of feet1 P': 1 . 9 5  1.7s 7 . 4 0  
Wean Mnual Preclpltatlan (in1 P: 14.86 10.00 30.00 

*..****....**....*...**.~.....**.*.****..*~....++. 

.................................................................... 
VAXIMTJM FLWD ENVELOPE: 1690 1CfEI 

.................................................................... 
Recurrence ~n~erval I perk icf11 I s t d  Error I ~ q u ~ u .  years 
.................................................................... 

Rural Peak Q2 i 3 8  61.3 1 
Rural Peak Q5 1 162  6 1 . 0  5 
Rural Peak Q10 1 338 58.0 7 
Rural Peak Q25 1 718 5 8 . 0  8 
Rural Peak QSO / 1180 6 1  0 9 
Rural Peak Q l 0 0  / 1790 66.0  9 
Rural Peak Q500 1 4190 78 0 1 0  

End a£ flaw data. 

Flow data computed wlth the Nacronal Flood Frequency Program m WMS. 

Arrnona. Basrn 2Di. Total area lsq ml) 0 20 
.................................................................... 
~ e g i o n  variable ~ n p u t  suggesked Suggested 

Descrlpfoi. Value Ml"lrn"rn Maximum 
.................................................................... 
Central Mountain Area 
U.S Max Fld Rgn: 16 

Dralnage ~ r e a  isq m i !  1.: 0 . 2 0  0 . 0 6  5199  00 
Mean Basin Elevation (thousands of feet1 E + .  1.89 l.?B 7.40 
Mean Annual PreciplCation (in1 P. 11.86 10 00 30 00  

***+**+.**.**.....**.*.*.**.*+**.**,*.~~.~~.**.,,, 

.................................................................... 
MAXIMUM FLOOD ENVELOPE. 1910 (cfsl 

.................................................................... 
~ecurrence ~nrerval I peak (cfsl / Srd Error / ~qulv ~ears 
.................................................................... 

Rural Peak Q2 I 2 1  8 1 . 0  1 
Rural Peak Q5 / 9 1  6 4 . 0  
Rural Peak 0 1 0  / 194 5 8 . 0  
Rural Peak Q25 / 119 5 8 . 0  
Rural Peak Q50 1 693 6 1 . 0  
Rural Peak Q l O O  1 1 0 7 0  6 6 . 0  
P.dr.31 Peak 0 5 0 0  1 2540 7 8  0 

.................................................................... 
Flaw data computed vlth the Naclonal Flood Frequency Program m knS. 

Arlrona. Basin: 208 .  Total Area isq mli. 0 . 5 8  
.................................................................... 
Regxon Varlable Input Suggested suggested 

Dercrlprar Valve Hlnlmvm "axlmum 
.................................................................... 
Central Mountain Area 
U.S. Max Fld Rgn: 16 

Dralnage ~ r e a  lsq mil A': 0 . 5 8  0.0; 5499 .00  
Mean B%sin Elevafron lthousands of feet1 E*: 1 . 9 1  1 . 1 8  7 . 4 0  
Mean Annual Preclpitatlon (in) P: 15.06 10.00 30 .00  

.***..*..+++...+....+.+**.,..,.***+*,...*+...*~~.* 

m T m  FLOOD ENVELOPE. 5360 lcf11 
.................................................................. 
~ecurrence TnCerval I Peak icfsi I Std Error I Equiv Years  
.................................................................... 

Rvral Peak 02 1 1 2  81 0 3 
uural peak Q5 i 178 61 o 5  
Rural Peak Q10 I 3 7 1  5 8  0  7 
Rural Peak 025 1 787  5 8 . 0  8 
RUI~I peak 6 5 0  i 1290 51.0 
Rural Peak 0100  1 1960 5 6 . 0  
Rural Peak Q500 1 4 1 6 0  7 8 . 0  

End of flow data. 

 low d a t a  cornpuked vlth t h e  Narlonal n o o d  ~requency program ~n WMS 

Arrzana. BasAn: 2D9. Total  ares (sq mil. 0 52 
.................................................................... 
~egron vanable ~npur suggested suggested 

Descriptor value ~ i n i m u m  ~aximum 
.................................................................... 
centri? "ourtarn n r e a  
U.S. Max Fld Rgn: 16 

Dralnacie Area (la m l l  a': 0 . 5 2  0.06 5 4 9 9 . 0 0  
Mean Basln ElevaClon (thousands of feet! E*. 2 06 1 7 8  7 40  

Mean Annual Precrprtatlon 11211 P: 1 5 . 0 5  1 0 . 0 0  30 .00  .................................................. 
MAXIMUM FLOOD E W E L O P E :  4880 lcfsl 

.................................................................... 
Recurrence Interval / Peak (cf.5! / Std Error / Equi". Years  
.................................................................... 

Rural Peak Q2 1 38 8 1 . 0  3 
Rural Peak 9 5  / 161 6+.0 5 
Rural Peak Q10 1 333  58 .0  7 
Rural Peak Q25 1 702 5 S . O  8 
Rural Peak Q50  1 1140 61.0 9 
Rural Peak Q l O O  1 1740 6 6 . 0  9  
R u r a l  Peak 0 5 0 0  / 4020 7 8  0 10 

End of flow data End of flow data. 



Plow data computed vlch the National Flood Frequency Program in WHS 

Arizona. sasln: 2 m o .  ~otai area (~qml): 0.62 
.................................................................... 
Reglon variable Input Suggested Suggested 

nescrlptor Value Mlnimvm Maximum 
.................................................................... 
central nountazn nrea 
U . S .  Max Fld Rrm: 16 

Dralnage Area (sq mr) A* :  0 . 6 2  0 . 0 6  5 1 9 9 . 0 0  
Mean Basln Elevation lthourandr of feet1 E.: 2 . 0 6  1.78 7 . 4 0  
Hean Annual PrecioiLaLlon ilnl P: 14.83 10.00 30.00 

.................................................................... 
MAXIMUM FLOOD ENYELOPE: 5730 Icf.91 

.................................................................... 
Recurrence Interval / Peak (cfsl I Std Error 1 Equiv. Years 
.................................................................... 

Rural Peak 02 1 41 91 0 

Rural Peak Q5 / 177 64.0 
Rural Peak QlO 1 366 58.0 
Rural Peak P25 1 771 51.0 
Rural Peak Q50 / 1250 61.0 
Rural Peak QIOO I 1300 5 6 . 0  
Rural Peak 0 5 0 0  1 4400 7 8 . 0  

End of flaw data 

.................................................................... 
Flow data computed with the National Flood Frequency program In WMS. 

~ r l r o n a ,   asi in 2011. ~ot.1 krea l s q  mil: a 20 
.................................................................... 
Replon Varrable I n p u i  Suggested Suggested 

DescrlpCor Value Mlnlmum Maximum 

Central Mountali. area 
D . 5 .  Max Fld Rgn: 16 

Dralnaqe Area lsa m l l  A'. 0 . 2 0  0.06 54ss.00 
Mean Basin Eleuitron (thousands af feet) E'. 2 16 1 78 7 40 
Mean Annual Preclpltaclon 11nl P. 14.67 10.00 3 0 . 0 0  .................................................. 

MAXTMM FLOOD ENVELOPE: 1920 (cfil 
.................................................................... 
Recurrence Interval / Peak (cfsl I Std Error I Equiv. Years 
.................................................................... 

Rural Peak Q 2  I 19 81.0 3 
Rural Peak Q5 / 80 64.0 5 
Rural Peak QiO 1 167 51.0 7 
Rural Peak Q25 1 353 58.0 8 
Rural Peak a50  / 579 61.0 9 
Rural Peak Q l O O  / 881 66 0 9 
Rural Peak Q 5 0 0  / 2 0 6 0  7 8  0 10 

.................................................................... 
Flow data computed xlth the NaLlon%l Flood Frequency Program ~n WMS. 

Ar120na. BaEln: 2012. Total Area lsq mll: 0.53 
.................................................................... 
Reglon Varlable Input Suggested Suggested 

DeECrlptOr value HinlmYm Haxlmvm 
.................................................................... 
Central Nounfain Area 
U.S. Hax Fld Rgn: 16 

Drainage Area lsq m l i  A'. 0.53 0.06 5ri99.00 
Hean Basin ElevaClon (thousands of feet) E': 2.27 1.78 7 . 4 0  
Mew. Annual Preclpltation Iinl P: 14.45 10.00 30.00 

*~.......++~~..*...+~.++.....+.*.*.+~.+++++.**.*+* 

MAXI- FLOOD E W L O P E :  4970 lcfsl 
.................................................................... 
Recurrence Interval I Peak (cfsl I Std Error I Equlu. Years 
.................................................................... 

Rurai Peak 0 2  1 35 S I  0 3 
Rural Peak 6 5  i Inn 1 4 . 0  
Rural Peak QlO 1 294 5 8 . 0  
Rural Peak 025 1 611 58.0 
mral peak QSO i 991 61.0 
Rural Peak QlOO 1 1490 66.0 
Rural Peak Q500 1 3410 78 0 

Flow data computed wlth the National Flood Frequency Program ~n WMS. 

A r l P D n a .  Basln: 2013, Total Area lsq mll. 0 38 
.................................................................... 
~ e g l o n  variable ~ n p u r  Suggested ~uggesred 

DeSCrlpCor value Wlnlmum Waxrmum 
.................................................................... 
central M o u n t a m  ~ r e n  
U.S Max Fld Rqn: 16 

Dralnaae area (so m l l  8' -  0.3s 0 06 5 4 9 9  00 
~ e a n  ~ a s l n  ~ l e v a ~ l o n  (thousands of feeti E. 2 20 1 1 8  7 n o  
Wean Annual Preclpitatlon (in) P: 14.75 10.00 30.00 .................................................. 

MRXINrm FLOOD ENVELOPE: 3620 1~151 

Recurrence Interval I Peak icfsl 1 SCd Error I Ermlu. Years , . .................................................................... 
Rural Peak Q2 / 29 81 0 3 
Rural Peak 05 i 121 51.0 5 
R U ~ ~ I  peak Q ~ O  i 250 58.0 
Rural Peak 025 1 525 58.0 
Rural Peak Q50 1 814 61.0 
Rural Peak QlOO / 1290 66.0 
Rural Peak Q 5 0 0  1 2980 78 0 



Flow da:a computed ul:h the National Flood Frequency Program 1" WXS 

Arlzoaa. Basln: 2014. Total Area (sq mri: 6.37 
.................................................................... 
Regron Yarlable input Suggested Suggested 

Descriptor Valve Hinimvm Maximum 
.................................................................... 
Central Mountain Area 
D.S. Hax Fld Rgn: 16 

~ r a l n a g e  area (sq mx l  a*: 0.37 0 06  srss.00 
Hean Basln Elevaclon (thousands of feet) E': 2.36 1.75 7.40 
Mean m u a l  Precipitatran (1") P: 14.99 10.00 30.00 

*.......**..*.***.**......*...~*..*.....~**...*... 

-1- i L W D  ENYELOPE: 3500 (CfEI 
.................................................................... 
qeccrzence ~n'erual j pea:< (cis) 1 Std z r r o r  I zquru r e a r s  
.................................................................... 

Rural leak Q2 1 28 81.0 3 
Rural leax a5 1 113 64 0 5 
Rural Peak QlO 1 212 58.0 7 
Rural Peak 0 2 5  / 481 58.0 8 
Rural e e a k  0 5 0  1 ? 7 9  6 1  0 9 
Rural Peak Q100 1 1170 66.0 9 
Rural Peak Q500 1 2 6 8 0  79 0 10 

End of flaw data 

.................................................................... 
Flow daCa computed wlth Che Natlonal Flood Frequency Program In WMS. 

Arrzona. Basln 2015. Total area l s q  mi) O.+2 
.................................................................... 
l e g i o n  varlabie ~ n p u r  suggested suggested 

DescllpCor valve Mlnlmvm Maximum 
.................................................................... 
Central Mountain 2rea 
U 5 Hax Fld Rgn: 16 

Dralnage Area ( ~ q  mri 1'. 0.41 0.06 5 4 9 9 . 0 0  
Mean Basrn Blevatlon (thousands of feet1 2.: 2 26 1 7 8  7 . 4 0  
Mean Annual Precip~tafron (lni P:  1 4 . 7 8  10 00 30 00 

....+....*~.*...*.+~~*.~......**+.+**.*.***...~..* 

.................................................................... 
MAXIMUM FLOOD ENVELOPE; 4010 (cfsl 

.................................................................... 
~ecurrence Interval ( peak  (cfsi I std ~ r r o r  I ~ p u i v .  ~ e a r s  
.................................................................... 

Ruriil Peak 02 1 3 1  81.0 3 
RU~.I peak i 5  i 127 6 4 . 0  
Rural Peak Q10 / 262  58.0 
Rural Peak Q15 I 546 58.0 
Rural Peak 050 / 886 61.0 
Rural Peak QlOO 1 1340 66.0 
Rural Peak Q500  1 3 0 7 0  7 8  0 

End of flow data. 
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NFF FLOW CALCULATIONS FOR CONFLUENCE POINTS 
ALONG THE AGUA FRIA RIVER 

(RESULTS LISTED IN SECTION 4 )  

Flow data computed wrrh the Natlonal Flood Frequency Program ~n WMS 

Southweltern US. Basln: C P 2 A 1 .  Tatal Area !sq m ~ l .  1.07 
............................................................... 
~egron varlahle ~ n p u r  suggested suggested 

Descriptor Value Minimum Maximum 

Central Arizona Reglan 12 
U . S .  Max Fld Rgn: 16 
ContrlbuCing Dralnaqe area lsq ml1 AREA*: 1.07 a lo 1520 00 

Mean gasin ElevatlOn ( L t l  ELEV-: 2 4 3 4 . 9 5  1710.00 8100.00 .................................................. 
.................................................................... 

MAXIMUM FLOOD ENVELOPE: 9560 (c€D) 
.................................................................... 
necurrence Interval I peak !c€sl I Sfd Error I Equlv Years 

Rural 2eak Q2 1 43 105.0 
Rural Peak 05 / 182 68.0 
Rural Peak QIO j 353 5 2 . 0  
Rural Peak  Q25 / 701 (10.0 
Rural Peak Q50  I i i i O  3 7  0 
Rural peak  Q ~ O O  I 1700 39.0 
Rural Peak  Q500 1 3560 NIB 

End of €low data 

Flow data computed with =he Natxonal Flood Frequency Program m wws 

Southue~fern US. Basln: CP2BI. Total Wea (sq mrl: 1.27 
.................................................................... 
Reglon Yarlable input Suggested Suggested 

Dercrrpcor value HIn lmUm Haximum 
.................................................................... 
Central lrlrana Regron 12 
o . s .   ax F I ~  ~ g n :  is 
Contributing Dralnage area (sq "11 AREA': 1.27 0.10 1520.00 
Hean BaSln Elevation iftl ELEV': 2203.31 1710.00 8700.00 .................................................. 
.................................................................... 

MAXIMUM FLOOD ENVELOPE: ill00 !CIS) 
.................................................................... 
Recarresce Interval I Peak  (cis) I Srd irror 1 iqu:v Y e a r s  
.................................................................... 

Rural Peak Q2 1 4 8  105.0 0 
Xu:al Perk Q5 1 211 68.0 2 
Rural Peak  Q10 I r10 12.0 6 
Rural Peak  Q25 
Rural Peak  Q 5 0  
Rural Peak  QIOO 
Rural Peak Q600 

End of flow dara 

.................................................................... 
F l o w  data compurrd wlih the N a L ~ o n d l  Flood Frequency Pro~ram I" ~ M S  

Southwestern US, Basin. CP2CI. Total Area !sq mil. 1 66 
.................................................................... 
Reglon Varlable input Suggested Suggested 

~escrlpfor value ~ l n ~ m v r n  ~ a x l m u m  
...................................................... 
central  nrrrana ~egxon 12 
U.S. Max fld Ran. 16 
Conirlbutlng Dralnage area !sq mil AREA*. 1 66 0 10 1 5 2 0 . 0 0  
Mean BaIln Elevation J f L )  ELEV*: 2158.96 1730.00 8700.00 .................................................. 

WIMUM FLOOD EWELOPE. 14200 lcfsI 
.................................................................... 
~ecurrence ~nferval I Peak  (cf.1 I sfd Error I ~ q u r v  years 
.................................................................... 

Rural Peak Q2 
Rural Peak  Q5 
Rural Peak  Qi0 
Rural Peak  Q25 
Rural Peak  Q50 
Rural Peak  QlOO 
Rural Peak Q500 

End of flow data. 



F l w  data computed rrrh the National Flood Frequency Program m mB 

SoufhveSLern US. BaSln: CP2D1, Tota l  Area (14 mll : 5 . 1 4  
.................................................................... 
~ e g l o n  va r i ab l e  ~ n p u t  suggested suggested 

DescrlpLmr Value Hxnimum Haxlmum 
.................................................................... 
c e n t r a l  ~ r i z o n a  Region 12 
U . S .  Max Fld Rym: 16 
Concrlbutlng Drainage Area lsq mll =Ed*: 6.14 0 . 1 0  1520.00 
Hean BaSln Elevat ion l f t l  ELEV*: 2079.69 1710.00 8 7 0 0 . 0 0  

.................................................................... 
MLKIHVM FLWD ENVELOPE: 43100 lc€sl  

.................................................................... 
Recurreace In:erva: I Peak (cfsl 1 Std lrror I Equlv Years 
.................................................................... 

Rural Peak Q2 1 129 105.0 0 
Xurai Frak 5 1 6 1 7  6 9 . 0  
Zural Peak Q10 1 1190 52.0 
Rural Peak Q21 I 2230 4 0 . 0  
~ u r a l  peak Q 5 0  1 nllo 37.0 28 
eur.1 Peak a100 1 6450 39.0 32 
Rural Peak 0500 1 13900 N/A 32 

NFF CALCULATIONS FOR INDIVIDUAL SUB-BASINS 
(RESULTS NOT LISTED IN SECTION 4) 

Plow data computed with the N a C ~ o n i l l  Flood Frequency Prograa ~n kNS 

SourhuesLern US. Basln: 2111. Tota l  Area lsa  mll :  0 . 5 7  

RegLon Variable Input Suggested Suggested 
nescrigtar value Mlnlnum Maximum 

.................................................................... 
central arrzona Reqlon 12 
D.S. Max Fld Rgn: 16 
ContrlbuClng Drainage Area l r q  mll iiRm': 0 57 0.10 1520.00 
Mean BaSln EleYatlOn IfLI ELEY': 2241.10 1730.00 8700.00 

~...............~..........~~~....----------~...----------.--.------ 
IVIYIKOM F L W D  EWELOPE: 5310 l c f l i  

.................................................................... 
Recurrence ~ n t e r u a l  I peak l c f s l  I Std Error I Equlv. Years 

Wra? Pear  Q I  ! 2 9  i05 0 

Rural Peak Q5 1 122 68.0 
Rural Peak 010 1 241 5 2  0 

40  0 

17.0 
Rural Peak Q100 I 1050 39.0 
Rural Peak Q500  1 2060 N/A 

End of f l ov  data  

Southrrestcm U S .  Basin. 2n2. Total  a;ra (sq mr: i Z C  
.................................................................... 
Reglon Varlable Input Suqgcsted Suggested 

Descriptor va lue  Mlnrmum Maxrmum 
.................................................................... 
central arlrona ~ealan 12 
U S NaX Fld Rgn. 15 
Cantrlbutlng Drainage area lsq mil AREA' 0.50 0.10 1520.00 

Mean Basln Elevation i f t l  ELEV-: 2 6 5 7 . 6 0  1730.00 8700.00 

.................................................................... 
M I I X I M U M  FLOOD ENVELOPE- 4 6 9 0  (cfs!  

.................................................................... 
Recurrence In t e rva l  / peak l c f r l  I ~ t d  Error I ~ q u l v .  Years 
.......-----.............-...........................-------........ 

Rural Peak QI I 27 105.0 0 

Rural Peak Q5 / 104 68.0 
Rural Peak Q10 1 205 52.0 
Rural Peak Qli ( 419 40 0 

Rural Peak a50 1 581 37.0 
Rural Peak 0100 1 863 39.0 
~ u ~ a l  peak Q ~ O O  j 1630 h /A  12 

End of f l ov  da t a .  



 low data computed urch the Naclanal PI-d ~requency erograa m wus 

Southwestern US. Basin: 281. Tors1 Area isq mil:  0 . 2 7  
.................................................................... 
~ e g l a n  va r i ab l e  Input  Suggested Suggested 

DeQcrlptor Value Mlnrmum Naxlmum 
.................................................................... 
Central  Arizona Reolon 1 2  
U.S. "ax i l d  Rgn: 16 
C ~ n t r i b u t l n g  Drarnage Area (sq mi! MUL.: 0 . 2 7  0.10 1520.00 
mean sasln Elevat lon (ftl ELEV-: 1981.10 1730 0 0  8 7 0 0 . 0 0  

-1- FLOOD Z W L O P E :  2600 !CIS1 
.................................................................... 
Recurrence In t e rva l  I Peak ( ~ £ 5 )  I SCd Error  1 Equlv. Years 
.................................................................... 

Rural Pean 32 1 18 105.0  
Rural Peak Q5 1 16 68.0 
Rural Peak Q10 1 154 52.0 
Rural Peak Q25 1 318 40.0 
Rural Peak Q50 1 397 37.0 
Rural Peak 0100 1 568 19 0 - ,  
Rural Peak Q5a0 1 993 N I A  

End o£ flaw data 

.................................................................... 
Flow data computed wlch the Nailanal Flood Frequency Program ln WMS 

Southwestern US. Ball". ZBZ. Total  A r e a  isq mr!: 0 . 4 8  
.................................................................... 
~ e g i o n  Varlable lnpur suggested suggested 

Descrlpfar value Minimum Waxlmum 
.................................................................... 
rmrra l  a r ~ ~ o n a  ~ e g r o -  1 2  
U.S. Max Fld Rgn. 15 
CDnkrlbYClng Dralnage Area (sq mil AREA': 0.48 0.10 1510.00 
~ e a n  ~ i l s l n  Elevarlon !frl ELEV-- 2201 00  1730 0 0  8700.00 *..*.*..*........~~.*.....~..~*...+****...*....*.~ 

Rural Peak Q2 1 26 105.0 
Rural Peak QS I IOB 68 0 
R u r a l  Peak Q i O  1 215 55.0 
Rural Peak Q25 1 417 40.0 
Rural Peak Q50 1 610 37 0 
Rural Peak QlOO 1 904  39.0 
Rural Peak Q500 1 1710 N I A  

Fl-u data computed with Lhe NaLlonal Flood Frequency Program In YWS. 

Southwestern US. Banln: 283. ToL.1 Area (sq mll:  0 . 5 1  
................................................................ 

va r l ab l e  Input S u ~ g e s t e d  Suggested 
Descriptor Value Hlnlmum Haxlmvm 

U.s Max Fld Rgn: ;S 
Contr lbut lng Dralnage Area (sq rnll ARE&*: 0.52 0.10 1520.00 
Hean BaSln ElevaClon ift! ELEV': 2120.10 1710.00 8706.00 

.................................................................... 
MAXIMUW F L W D  ENYELOPE: 4890  (cfsI 

.................................................................... 
Pecurrence 1c:erval I Peak icfsi 1 Srd %:or I Fqulv Years 
.................................................................... 

Rural Peak Q2 1 2 1  105.0 0 
'ural Peak 05 1 I:? 68 0 2 
Rural Peak 010 1 2 2 3  12.0 6 
m.1 peak 6 2 5  i 453  40.0 
Rural Peak 050 1 611 37.0 
~ u r a i  peak a100 / 954 39.0 
Rural Peak Q500 1 1850 N I A  

End or flow data 

.................................................................... 
Flow data computed wlrh Che NaL~onal Flood Frequency Progiam ~n WMS. 

southwestern US.  ~ a s ~ n -  X I .  *oral 4rre (cq w i  o 20 
................................................................... 
Region "a l l ab l e  Input  suggested suggested 

~~~-~~ ~~ 

Descriptor value Mlnlmum Maximum 
..................................... 

Central iirlnona Reglo,, 12 
U . S  Max Fld P g n -  16 
Contr lbut lng Dralnage Area isq m l !  AREA'. 0 20  0 10 1520 00 
~ e a n  gas in  ~lcvatlan (fri  ELEY-: 1865 10 1730 00 8 7 0 0  00 

..~~*~**~+~~*+*..~~.~.~+.~.~*~.....~..*.~~~*~**... 

W I M L I M  FLOOD ENYELOPE: 1 9 2 0  (cfsl 
................................................................... 
Recurrence In t e rva l  I Peak (cfs! I SCd Error / Equiv Years 

Rural Peak QZ 1 15 105.0 
Rural Peak Q5 1 62 68.0 
Rural Peak Q i O  I 128  5 2 . 0  
Rural Peak Q25 i 267 40.0  
Rural Peak Q50 / 311 37.0 

Rural Peak QlOO 1 433 39.0 
Rural  Peak Q 5 0 0  I 717  N I A  

End of flow data 



.................................................................... 
?low data computed vlrh the National Flood Frequency Program I" WHS. 

SOUChweSteI-n US. Basln: 2C2. Total  Area lsq mll: 0.51 
.................................................................... 
Region Varlable Input  Suggested Suggested 

Descrrptar value uinlmum ~aximum 
.................................................................... 
Central  nr1zona Reglo" I? 
U.5. Max Fld Rsn: 16 
C o n t r l b u t ~ n g  Drarnage area (sq mzl ARE&*: 0.53 0.10 1520.00 
Hean ~ a s z n    leva ti on ( l c l  ELEV.: 2104.80 1730.00  8700.00 .................................................. 

MAXIINM F L W D  E W E M P E :  4990 Icfsl  
.................................................................... 
iecurrence 1n:erva: I peak ( c f s i  I s:d ~ r r o r  I i q u ~ v  years 
.................................................................... 

Rural Peak Q2 1 28 105.0 0 
Rural leak Q5 i 119 6 6  3 
Rural Peak QIO 1 235 52.0 
Rural Peak Q25 1 477 40.0 

Rural Peak 050 1 682 37.0 
~ v r a l  peak Q ~ O O  I 1020 19.0 
Rural Peak QSOO 1 1960 N/A  

.................................................................... 
Flow da t a  computed w l t h  =he Naclonal Flood Frequency Program ~n WMS 

southwesrern '55.  Basln: 2C3. Total Area 16q mrl :  0 37 
.................................................................... 
!aegron variable lnpur suggested suggested 

Descriptor value ~ l n l m u m  ~ a x l r n v m  
.................................................................... 
Central  a n r o n a  Irgl".? 1 2  
U S .  Max Fld Rym: 16 
Confribut lng Drainage Brea laq mil AREII': 0.37 0.10 1 5 2 0 . 0 0  
Mean Basin ElevaLlon ! i t1  ELEV'. 1103 70 1730.00 8 7 0 0  0 0  

~~~..~.~....**....*.,..~..~.~~**.****+***+*.*+..** 

MAXIMUM FLOOD ENVELOPE. 3520 lcfs l  
.................................................................. 
Recurrence Interval I Peak ( c f s l  I Std Error 1 Equiu. Yearr 

Rural Peak Q2 1 2 1  105.0 
Rural Peak Q5 I 92  61.0 
Rural Peak QiO I 185 52.0 
Rural Peak Q25 1 378 40.0 
Rural Peak Q50 1 504 17.0 
Rural Peak QloO 1 736 34.0 
~ u r a l  peak Q500 1 1350 NIA 

~ l o v  data compuced v l t h  the N a t ~ o n a l  Flood ~requency Program ~n kxs 

sovrhvescern US, Basin: 2cn. Tota l  iirea (sq mil :  0.55 
.................................................................... 
~ e g l o n  Variable Input  suggested suggested 

Descriptor value ~ l n l m v m  ~ a x ~ m u m  
.................................................................... 
cen t r a l  ~ n r o n a  ~ e a i a n  1 2  
U . S .  Max Bld R g n :  1 6  
Contributing ~Ga lnage  A r e a  (sq mi) =FA.: 0 . 5 6  0.10 1520.00 
nean Basln Elevacxon ( f t )  ELEV-: 2349.70  1730 .00  8700.00 .................................................. 

MAXIMUM FLOOD ENYELOPE: 5240 l c f s )  
.................................................................... 
Recurrence ~ ? r r r u a l  ! peak (cia! ! S r d  ~ r r o r  / = q , ~ l v  r c z r s  
.................................................................... 

Rural Peak Q2 1 29 109 0 0 
Rural Peak Q5 1 118 65.0 2 
Rural Peak Q10 1 233 52 0 6 
Rural Peak Q25 1 473 40.0 IS 
Rural Peak Q50 / 677 37.0 2 8 
Rural Peak QlOO I 1010 39.0 32 
eu ra l  peak ~ 5 0 0  / 1990 N / A  32 

End of flow data 

- - - - - -  

f l o w  data computed w l t h  the National Flood Frequency Program In W M S  

Southwestern US. B a l l " :  201. Total Area lsq mll :  0.36 
......................................................... 
ReSlrn variable Input  suggested Suggested 

Descriptor value ~ l n l r n u m  ~ a x l m u m  
.................................................................... 
Central ;r.zona Region 12 
U . S  Max Fld Rgn: 16 
ConLrlbuting Drai-age Erea ( sq  m l )  AREA-. 0 3 6  0 10 1520 00 

Mean Basln Eleuat lon ! f t l  ELEY': 1853.50 1 7 3 0  0 0  8700.00 
****+*****..~.......**...*.*...*~*.~.~*~.*....~*.. 

WIMM FLOOD EWELOPE: 3400 Icfsi  
.................................................................... 
Recurrence Interval I Pcak ( c f s l  1 Std Error / Equlv Y e a r s  
.................................................................... 

Rural Peak Q2 1 21 105 0 0 
Rural Peak QS 1 94  68 0 2 
Rural Peak Q10 1 130 5 2 . 0  
Rural Peak Q25 1 389 40.0 
Rural Peak Q50 1 517 37 0 
Rural Peak QiOO 1 755 39.0 
Ruial Peak a500 1 1370 NIA 

End of flow data 



Flow data campuLed with the Natlonal Flood irequency Program 12 WMS 

Southvestem US. Oasln: 202. Total Area isq m l i :  0.39 
.................................................................... 
Region Variable Input Suggested Suggested 

D E E C ~ Z P ~ O ~  value H~nimum ~ a x ~ m u m  
.................................................................... 
cener.1 ArlnDna  Reqron 12 
D.9. Max Fld R g n :  16 
ConLrlbuClng Dralnage 2rea lsq mr) AREA': 0.39 0.10 1520.00 
Mean B a s l a  Elevation i f t i  ELEY*: 1928.10 1730.00 8700 00  

~ecurrence Interval I Pesk l c f s i  I Std Error I Eqvlv Y e a r s  

Rural Peak Qi / 21 101.0 
Rural Peak Q5 1 99 6 8  0 
Rural Peak 010 1 198 52.0 
~ u r a ~  Peak 6 2 5  i $05 40.0 
Rural Peak Q50 / 5 1 8  37 0 
Rural Peak QlOO / 803 3 9 . 0  
Rural Peak Q500 / 1480 N I A  

Flow data cornpuLsd wlrh the Nrtlonal Flood Frequency Prosram rn WMS 

SOYthWesCeZn OS.  BaSLn: 203. Total Area i r q  mll: 0 54  
.................................................................... 
Region Variable Input Suggested Suggested 

Descrlpiar Value Mlnlrnum Maxlrnum 
.................................................................... 
C e n t r a l  Arllona Resrlan 12 
U.S. Max Fld Rgn- 1 6  
Contrlbutlng Oralniige Area i sq  mlj AREA*: (1 54 0 10 1520 0 0  
Mean B a s l n  ElevarlOn i f k )  ELEY': 2203.70 1 7 3 0 . 0 0  8 7 0 0 . 0 0  

W T M Z I M  FLOOD ENVELOPE. 5000 l ~ f s )  
.................................................................... 
Recurrence Interval I Peak ( c f s i  I SCd Error I Equlv. Years 
.................................................................... 

Rural Peak 02 1 28 105.0 0 

Rural Peak Q5 / 117 6 8 . 0  
Rural Peak Q10 / 231 12.0 
Rural Peak Q25  I n70 40.0 
Rural Peak Q50 1 669 37.0 
Rural Peak Q100 1 997 3 9 . 0  
R u r a l  Peak 3100 1 1910 NIL 

Flow data computed with Lhe Naflonal Flwd Frequency Program ~n WMS 

Southwe6tern US. Barln: 204 .  ~ o t a l  ~ r e a  isq mi): 0.12 
.................................................................... 
~eglon varrable Input suggested suggested 

Descriptor value Minimum ~axrmum 
.................................................................... 
Central Arlrona Reglon 12 
U.S HaX Fld Rgn: 16 
Contributing Dralnage area lsq mi1 AREA.: 0.12 0.10 1520.00 
xean Easin ElevaClon I f t l  ELEV': 1927.50 1130.00 8700.00 .......*........~+....*.*.......*..**..*.******.*. 

WFLXIMUM FLOOD ENYELOPE: 1210 i c f s i  
.................................................................... 
~ecurrence ~n:erv;~ 1 peak icfs) 1 src ~ r r o r  I zqulv years  
.................................................................... 

Rural Peak Q2 1 11 105.0 0 
Rural Peak 05 1 1 5  68.0 
Rural Peak Q10 1 93 52.0 6 
Rural Peak Q25 / 196 10.0 
Rural Peak Q50 1 202 3 7 . 0  
Rural Peak QloO 1 270 19.0 
Rural Peak Q600 1 412 N/A 

End o f  f low dara 

Flaw data computed w r ~ h  the ~aclonal ~lood ~requency program ~n WMS. 

SouLhweSieTn US. B a s m -  iD5. Iota1 A r e a  lsq mli - O 4 2  
.................................................................... 
Reglon Variable Input Suggested Suggrstrd 

Descrlpror value Mlnlmum Maxlru.1 
.................................................................... 
Central Arizona Reglo" 12 
U 5 Max Fld Rs-. 15 
Cantrlbutlng Drainage Area isq ml i  ARE$.*: 0.12 0.10 1520.00 

Mean Barln Elevation i f t i  ELEY.- 1933 3 0  1730.00 8700 00 
......**..**++,.*..*~***,**~***.*.*~*~~...~**+*+** 

MAXIMIN, EL003 ENYELOPS. 3960 (c:rj 
.................................................................... 
Recurrence Interval / Peak i c f r i  I Std Error 1 Equlv. Years 
.................................................................... 

Rural Peak Q2 1 24 105.0 0 
Rural Peak Q5 1 103 68.0 2 
Rural Peak QlO 1 207 52 0 6 
Rural Peak 0 2 5  1 4 1 3  40.0 18 

~~~~l peak 6 5 0  j 580 31.0 
Rural  Peak QIOO 1 854 39.0 
Rural Peak Q500 I 1590 N/A 

End of flaw dara 



Flow data compuCed with the National Flood Frequency Program m W S  

Southwestern US. Basln: 206. Total A r e a  isq mrl: 0 . 5 0  
.................................................................... 
Region Variable Input Suggested suggested 

Descrlpcor value Minimum Maximum 

U S .  Max ?Id Rgn: 16 
ConfrlbYClng Drainage A r e a  lsg mll Am': 0 50  0.10 1 5 1 0 . 0 0  
m a n  ~ a s m  ~levatlan (frl ELEY.: 1453.20 1730.00 8700.00 

.................................................................... 
MAXIWJM FLWD ENVELOPE; 1690 lcfsl 

.................................................................... 
Recurrence Interval I Peak icfsl I Scd Error / Equlv. Years  
.................................................................... 

Rural Peak Q2 1 2 7  105 0 0 
Rural Peak Q5 1 116 68.0 2 
Rural Peak QlO 1 232 52.0 6 
Rural Peak Q 2 5  / 471 40 0 18 
Rural Peak Q50 1 667 37 0 18 
Rural Peak QlOO 1 943 39 0 32 
Rural Peak Q500 / 1890 N/A 32 

End of flow data 

.................................................................... 
Flow data computed wlch the Nntlonal Flood Frequency Program In WMS. 

Southwestern US, Basln: 206, Toral Area (sq ml1 0.50 
.................................................................... 
Reglan Virlible Input Suggested SuggesLed 

OescrlpCor Value Minimum Maximum 

Central xrlzona Region 1 2  
U . S .  Max Fld Rgn: 16 
Contribuclng Dralnage Area (sq mil AREA*: 0.50 0.10 1520.00 
Mean Sasrn Elevatron Ifti ELEY'- 1953 20 1730 0 0  8700.00 .................................................. 

MAXIMUM FLOOD ENVELOPE: 4690 icfS1 
.................................................................... 
Recurrence Interval I Peak icfsl I Std Error I Equrv Years 
.................................................................... 

Rural Peak Q2 / 27 105 0 0 
Rural Peak 05 1 116 68.0 2 - ,  
Rural Peak Q10 / 232 52.0 6 
Rural Peak Q25 1 471 40.0 1 B  
Rural Peak 050 1 667 37.0 18 
Rural Peak QlOO 1 993 39.0 
Rural Peak QiOO 1 1890 N/a 

End of flow data. 

Flow data computed xlth the National Flood Frequency Program in WHS 

SourhwesLern US. BalLn: 2 0 7 .  Total Area isq mll: 0 . 2 0  
.................................................................... 
Reg~on variable Input Suggested Suggested 

OesCT1DCOr Value Mlnlmum nax1m"m 

central ~rliona ~egion 12 
U.S. Max Fld Rym: 16 
Conzrlbuclng Drainage A r e a  (sq mll ARFA*: 0 . 2 0  0 10 1520.00 
Mean Basin Elevatlan Ifti ELEV.: 1886.70 1730.00 8100.00 

.................................................................... 
W I m  FLWD ENYELOPP. 1930 ICfBl 

.................................................................... 
Recurrence ~c:erual 1 peak icfs~ : std zrror I cqulu Years 
.................................................................... 

Rural Peak 02 1 15 105.0 0 

Rural Pelk QiO 1 129 12.0 
Rural Peak Q25 1 267 40.0 
Rural Peak Q50 1 312 37.0 
~ural peak 0100 I r3s  39.0 

Flow data computed wrrh the Natlonal Flood Frequency Program in WMS 

Southwestern US. Basln  208, Total Area  isq mil 0.58 
.................................................................... 
~egron Variable Input suggested Suggested 

Descriptor value Mlnrmum Maximum 
.................................................................... 
central ~ n z o n a  ~eglon 12 
U.S. Max fld Rgn: 16 
ContrlbuLlng Dralnage Area imq mil aREA': 0 . 5 8  0.10 1520.00 
Mean Basln Elevarlon iftl ELEV*. 1969.20 1730 00 8700.00 *....~...*...........*.....*....*+..*.*~*.~***.*.* 

FAXIMUM FLOOD ENVELOPE- 5360 icfsl 
.................................................................... 
Recurrence Interval I Peak (cfsi I Srd Error 1 Equlv Years 
.................................................................... 

Rural Peak QZ 1 29 IO5.0 0 
Rural Peak Q5 1 128 68.0 2 

Rural Peak QlO 1 254 5 2 . 0  

Rural Peak Q25 / 513 40.0 

Rural Peek Q50 1 715 37.0 
Rural Peak Q100 1 1120 39 0 

Rural Peak 0500 / 2160 N/A 

End a£ flow data. 



.................................................................... 
Flow data computed WlCh the NaLlonal Flood Frequency Program In WHS 

Southwestern US. Basln: ZD9. Total Area l s q  m i l :  0 . 5 2  
.................................................................... 
Region Variable Input Suggested Suggested 

Descriptor value Min imum Maximum 
.................................................................... 
Central iir1zona Reglo" 12 
U.S. Hax Fld Ron: 16 
Contributing Drainage area l e q  rill =FA+: 0 52 0.10 1520.00 
Mean Barln ElevatLon I f C l  PLEY.: 2 0 6 5 . 2 0  1130.00 8700.00 

.......*..*..*~*..****~*~.~*.*****.*.......~**~~.. 

.................................................................... 
?lo* data computed rlth the Narlonal nood ~requency ~rograrn ~n WHS 

SouChveltern US. Basln: 2011. Total Area l s q  m l l :  0 . 2 0  
.................................................................... 
ilegian Variable Input Suggested Suggested 

D e S C r l p t O r  Value Hinlmum Haximum 
.................................................................... 
Central Arlrona Region 12 
U.S. M I X  Fld R m :  16 
Contrlbutlng Dralnage Area l s q  m l i  AREA*: 0.20 0.10 1520.00 
m a n  8 a r m  ~ l e u a t ~ o n  l e t )  ELEV-: 2155.90 1730.00 8700.00 

*...*...***~*~~.****~**..***...****..+**.*..**.+*. 

W L X l W U M  FLWD ENYELOPE: i e @ O  I C f s I  
.................................................................... 
~ e c u i z e i l c e  interval I ~ c a ?  ic:si i srd =::or I ~ c u l v .  years 
.................................................................... 

Rural Peak Q2 1 27 105.0 0 
Rural Peak Q5 1 ili i D . 0  

Rural Peak QIO / 233 52.0 6 
Rural Peak 0 2 5  / 171 40.0 18 
Rural Peak Q50 1 673 37.0 2 8  
Rural Peak QlOO 1 1000 19.0 32 
Rural Peak Q500 1 1930 N/A 32 

End of f l o w  data. 

MAXIHUM FLWD ENYELOPE. 1920 ( c f s l  
.................................................................... 
securrence interval i ?ear. l c f s i  I st6 ~ r r o r  I squlv .  years  
.................................................................... 

Rural Peak Q2 1 15 105.0 0 
Rural PeaX Q5 I 19 68.0 

Rural Peak QIO 1 121 52 0 
Rural Peak Q25 1 252 40.0 
Rural Peak Q50 / 1 9 2  37.0 
Rural Peak Q100 1 406 19.0 
Rural Peak Q500 1 679 N/A 

Flow d i i a  cornpuked with the NaLlonil Flood F r e q i e n c y  Program r n  WKS 

SouChwesCern US. Basln: 2010. Total Area i s q  m l i :  O 62 
.................................................................... 
Reglon Varlable Input Suggested Suggested 

D e B C r I p t O I .  value Mlnlmum Maximum 
.-...........---..-------~~-~--~-~------~---~-~-~~-~------~----~--.- 
Central Arizona Reglo,, 12 
U... Max Fld Rgn: 16 
Conrrrburlng ~ r a ~ n a g e  area isq  m i )  ARBR-: 0 62 0 1 0  1520 0 0  
Mean Basin Elevaflon I f t i  ELEY': 2 0 5 7 . 1 0  1730 00 8700.00 

***.**..***.*+.+.....+.*++..+*,,*.~.+..+,..*.*,~.. 

Flo* data compuced wlth the katlonai Flood F r e q u e n c y  Program ~n WMS 

SouLhuesLerm US. B a s l n -  2012. Total Area i s q  mll: O 53 
................................................................ 
RegLon Varlable Input Suggested Suggested 

DeBCrIDCOr value Mlnlmum Maxlmvm 

Central Arlrona Reglo,, 12 
U . S  Max Fld Rgn: 16 
Conirlbutlng Dralnage Area l s q  m l i  ARB&*: 0 5 3  0 10 1520.00 
Mean Basin ElevaClon I f t J  ELEV*: 2269.40 1 7 3 0 . 0 0  8700.00 

*.,,.........*.***.*.....~.+..+*...***,..,,.*..... 

WIMVM F L W D  EWELOPE: 5730 I c f 5 1  
.................................................................... 
Recurrence Interval 1 Peak i c f s J  1 Std Error / Equiv. Years 
.................................................................... 

Rural Peek Q2 1 30 105.0 0 
Rural Peak Q5 / 112 S B . 0  2 
Rural Peak Q10 1 262 52.0 6 
Rural Peak 025 I 528 40.0 18 
mral peak Q50 i 7% 37.0 28 
Rural Peak Q100 1 1160 39 0 32 
Rnral Peak 0500 1 2280 K I A  3 7  

MAXIMUM FLOOD ENVELOPE: 4970  ( c f a i  
.................................................................... 
Recurrence Interval I Peak ( c f s l  / Std Error 1 Equiv. Years 
.................................................................... 

Rural Peak Q2 1 28 105 0 0 
Rural Peak Q5 / 115 51.0 2 
Rural Peak Q10 1 228 52.0 6 
Rural Peak Q15 1 463 40 0 18 
Rural Peak QS0 1 657 37.0 28 
Rural Peak QlOO 1 979 1 4  0 12 
Rural Peak 0500 I 1900 N I X  32  

End o f  E l o w  data. 



.................................................................... 
Flow data computed with the Natronal Flood Frequency Program ~n WHS. 

Southwestern US. Basln: 2Dil. Total area (sq mll: 0.38 

Varlable Input Suggested Suggested 
Descriptor Value Hlnimum Haxlmvm 

~ l o v  data computed with the ~ational ~ l o o d  Frequency Program ~n WHS. 

Southwestern US. B a s m ;  2015. Total Area (sq mll: 0 . 4 2  
------------....--...-......-......-----.-.......................... 
Region "arrable Input Suggested Suggerted 

Descriptor Value Hlnlmum Haxlmum 

CenLral Rrlrona Reglo" 12 
D.S. Wax Fld Rgn: 16 
ConfrlbVClng Dralnage Area (sq m l l  IIREA.: 0.38 0.10 1520.00 
Hean Barln PlevatrOn (€=I ELEY*: 2199.30 1710.00 9 7 0 0 . 0 0  

.....*....~*...~....~......~*~...*.**********~.**. 

Central  rlnzana Reglo,, 12 
U . S .  Max Fld Ron: 16 
Contributing Dralnage Xrea (sq m ~ l  *RE&+: 0 . 4 2  0.10 1520.00 
Mean Basin Elevation ( € = I  ELEV*: 2258.10 1130.00 8700.00 .......*.....................+...+............***. 

W T H I J M  FLWD ENVELOPE: 3620 icfsi W T W  FLOOD ENVELOPE: 4010 (cfs! 

. . 
.................................................................... 

Rural Peak  Q2 / 22 105.0 0 
Rural Peak  Q5 1 9 3  68.0 

Recurrence Irteruai I Peak (cis! I S r d  lrror I I c r s l v  Years  
.................................................................... 

Rural Peak  Q2 1 24 105 .O 0 
Rural Peak  05 i 99 6 3  0 

Rural Peak  QIO 1 185 5 1 . 0  
Rural p e a k  Qzs / 179 40.0 
Rural Peak  050 / 507 17.0 
Rural Peak QlOO 1 741 39.0 
Rural Peak a500 1 1380 N/E 

.................................................................... 
Flow data computed wlrh the National Flood Frequency Program In WMS. 

Southwestern US. Basln: 2014. Total Area (sq ml): 0.37 
.................................................................... 
Reglon Varlable input Suggested Suggested 

Delcriptor value Mlnlmum MilXlrnUrn 

Rural Peak  010 / 196 52.0 
Rural Peak  Q25 1 402 40.0 

Rural Peak  050 / 547 37.0 
Rural Peak  QlOO 1 805  39.0 
Rural Peak  a500 1 1520 NIR 

Central h n z o n a  Regloa 12 
U.S. Max Fld Rgn: 16 
ConCrlburlng Drainage Area (sq mrl ARE&.: 0.37 0 10 1 5 2 0  0 0  

Mean Basln Elevarlon (ft) ELEV.: 2 3 5 9  60 1730.00 8 1 0 0  00 ..~*~..~..*+*...*~.~~.~~~...,,....**.*.,~,,.....,. 
XAXTlfW FLOOD EhVELOPE 1500 (Cfs) 

.-.-.-.............................................................. 
~ecurrence Interval 1 peak (cis) / Srd ~ r r o r  I ~ q u r v  years 
.................................................................... 

Rural Peak  Q2 / 2 2  105.0 0 
Rural Peak Q5 1 88 68.0 2 
Rural Peak QiO 176 12 0 6 
Rural Peak Q25 1 361 40.0 18 
Rural Peak Q50 / 477 37.0 28 
Rural Peak  QlOO / 695 39.0 32 
Rural Peak Q500 1 1290 N I A  32  

End of flow data 



Upper Agua Fria Watershed 
Zone A Floodplain Delineation Study 

HEC-1 Input File Created by WMS 

JN 45-100648 RBF Consulting D 



wmsbase.hc1 
ID100-Yr 6-Hr Storm/ C l a r k  u n i t  Hydrograph/ Green Ampt R a i n f a l l  Losses/ Normal 
I D  -. 

I D  
+'DIAGRAM 
fcLISTING 
I T  5 13AN94 0 190 
I 0  5 
I N  15 11~N94  0 
I D  3.5 0 .0001  
+< P a t t e r n  1 
PC 0.0 0.8 1 . 6  2.5 3 .3  4 . 1  5 .0  5.8 6 .6  7.4 
PC 8.7 9 .9  11 .8  13 .8  21.6 37.7 83.4 9 1 . 1  9 3 . 1  95.0 
PC 96.2 97.2 98.3 9 9 . 1  100.0 
I N  15 17AN94 0 
70 3.48 0.5 
* P a t t e r n  1 
PC 0.0 0 .8  1 . 6  2.5 3 .3  4 . 1  5 .0  5.8 6 .6  7.4 
PC 8.7 9 .9  11 .8  13.8 21.6 37.7 83.4 9 1 . 1  9 3 . 1  95.0 
PC 96.2 97.2 98.3 9 9 . 1  100.0 
I N  15 1 7 ~ N 9 4  0 
I D  3.41 2.8  

P a t t e r n  2 
PC 0 . 0  0 . 9  1 . 6  2.5 3 .4  4 .2  5 . 1  5.9 6 .7  7.6 
PC 8.7 10.0 12 .0  16.3 25.2 4 5 . 1  69.4 83.7 90.0 93.8 
PC 95.0 96.3 97.5 98.8 100.0 
I N  15 l lAN94  0 
I D  3.23 16 .0  

P a t t e r n  3 
PC 0 .0  1 .5  2 .0  3 .0  4 .8  6.3 7 .6  9 . 0  10 .5  11.9 
PC 13.5 15.2 17 .5  22.2 30.4 47.2 67.0 79.6 86.8 91.2 
PC 94.6 96.0 97.3 98.7 100.0 
I N  15 11AN94 0 
I D  3.5 0 .0001 
* P a t t e r n  1 
PC 0.0  0.8 1 . 6  2.5 3 .3  4 . 1  5 .0  5.8 6 .6  7.4 
PC 8.7 9.9 11 .8  13.8 21.6 37.7 83.4 9 1 . 1  9 3 . 1  95.0 
PC 96.2 97.2 98.3 99 .1  100.0 
I N  15 11AN94 0 
I D  3.48 0.5 

P a t t e r n  1 
PC 0.0 0.8 1 . 6  2.5 3.3 4 . 1  5 . 0  5.8 6 . 6  7 . 4  
PC 8 .7  9.9 11.8 13.8 21.6 37.7 83 .4  9 1 . 1  9 3 . 1  95.0 
PC 96.2 97.2 98.3 9 9 . 1  100.0 
I N  15 17AN94 0 
ID 3 .41 2.8 
* P a t t e r n  2 
PC 0 . 0  0.9 1 .6  2.5 3.4 4.2 5 . 1  5.9 6 . 7  7 . 6  
PC 8.7 10.0 12.0 16.3 25.2 4 5 . 1  69.4 83.7 9 0 . 0  93.8 
PC 95.0 96.3 97.5 98.8 100.0 
I N  15 11AN94 0 
ID 3.23 16.0 
* P a t t e r n  3 
PC 0 . 0  1.5 2.0 3 .0  4.8 6.3 7 .6  9.0 1 0 . 5  11.9 
PC 13.5 15.2 17.5 22.2 30.4 47.2 67 .0  79.6 86.8 91.2 
PC 94.6 96.0 97.3 98.7 100.0 

BA 0.5 
LG 0.15 0.196 10.967 0.028 9.664 
u c O . 3 8 8  0.217 
* N a t u r a l  
UA 0 . 0  3.0 5.0 8.0 12.0 20.0 43 .0  75.0 90 .0  96 .0  
UA 100.0 
KK R2A2 CNAME ' CP2A2 
KO 5 0 0 .0  0 0 
RS 1 FLOW 0.0 0 .0  
RC 0.07 0.045 0.07 6185.09 0.0694 1919.59 

KK 2A1 
KO 5 0 0 . 0  1 0 
BAO .5 744 
LG 0.15 0.343 7.105 0.114 22.839 
u c O . 4 7 1  0.305 
* ~ a t u r a l  
UA 0 . 0  3 .0  5.0 8 .0  12.0 20.0 43.0 75.0 90 .0  96.0 
UA 100.0 
KK CP2Al CNAME R2A1 
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wmsbase.hc1 
5 0 0 . 0  0 0 

HC 2 
KK ~ 2 ~ 1  CNAME CP2Al 
KO 5 0 0 . 0  0 0 

* ~ a t u r a l  
UA 0 . 0  3 .0  5 .0  8 . 0  12.0 20.0 43.0 75.0 90.0 96.0 
UA 100.0 
KK R2B3 CNAME CP2B3 
KO 5 0 0 .0  0 0 
RS 2 FLOW 0 . 0  0 . 0  
RC 0.07 0.045 0.07 5921.88 0.0386 2013.8 

HC 2 
KK R2B2 CNAME CP2B2 
KO 5 0 0 . 0  0 0 
RS 1 FLOW 0 . 0  0 . 0  
RC 0.07 0.045 0.07 4313.66 0.0362 1790.18 
* R2B2 
RX 0 . 0  24.7 54.33 59.27 6 4 . 2 1  69.15 93.85 138.3 
RY1791.1 1779.54 1764.86 1762.42 1763.96 1765.75 1774.51 1790.18 
KK 2B1 a KO 5 0 0 .0  1 0 
BAO. 2699 
LG 0.15 0.39 5.737 0.189 33.576 
UC 0.429 0.357 
fr ~ a t u r a l  
UA 0 . 0  3.0 5.0 8 .0  12.0 20.0 43.0 75.0 90.0 96.0 
UA 100.0 
KK CP2Bl CNAME R2B1 
KO 5 0 0 .0  0 0 
HC 2 
KK R2Bl  CNAME CP2Bl 
KO 5 0 0 .0  0 0 
RN R2B1 
KK 2C4 
KO 5 0 0 .0  1 0 
BA0.5624 
LG 0.15 0.35 4 . 4 9 1  0.369 26.527 
UC 0.417 0.215 
* N a t u r a l  
UA 0 . 0  3 .0  5.0 8 . 0  12.0 20.0 43.0 75.0 90.0 96.0 
UA 100.0 
KK R2C4 CNAME CP2C4 
KO 5 0 0 .0  0 0 
RS 3 FLOW 0 .0  0 . 0  
RC 0.07 0.045 0.07 9869.21 0.0316 2024.8 
* R2C4 
RX 0 . 0  1 9 . 1 1  44.71 47.78 57.34 60.18 66.9 95.57 
RY2024.8 2017.42 2004.95 2003.25 2002.34 2004.2 2008.69 2027.29 
KK 2C2 
KO 5 0 0 .0  1 0 
BA0.5345 
LG 0.15 0.35 4 . 5 9 1  0.325 14.82 
UC 0.733 0.731 
* ~ a t u r a l  
UA 0 . 0  3 .0  5.0 8 . 0  12.0 20.0 43.0 75.0 90 .0  96.0 
UA 100.0 
KK 2C3 
KO 5 0 0 .0  1 0 
BA0.3696 
LG 0.15 0.35 1 .336  0.385 24.148 
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KK CP2C2 CNAME R2C2 
KO 5 0 0.0 0 0 
HC 3 
KK R2C2 CNAME CP2C2 
KO 5 0 0.0 0 0 
RS 3 FLOW 0.0 0.0 
RC 0.07 0.045 0.07 5065.76 0.0254 1811.0 

UA 100.0 
KK CP2Cl CNAME ~ 2 C 1  
KO 5 0 0.0 0 0 
HC 2 
KK R2C1 CNAME CP2Cl 
KO 5 0 0.0 0 0 

ir Natural  
uA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100.0 
KK R2D3 CNAME CP2D3 

5 0 0.0 0 0 
4 FLOW 0.0 0.0 

RC 0.06 0.045 0.06 9665.01 0.0199 1940.0 

* Natural  
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100.0 
KK R2D12 CNAME CP2D12 
KO 5 0 0.0 0 0 
RS 1 FLOW 0.0 0.0 
RC 0.06 0.045 0.06 1971.46 0.027 2080.0 

* N a t ~  r a l  
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100.0 
KK 2D15 
KO 5 0 0.0 1 0 

* Natural  
uA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100.0 
KKCP2D14 CNAME R2D14 
KO 5 0 0.0 0 0 
HC 2 
KK R2D14 CNAME CP2D14 
KO 5 0 0.0 0 0 
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wmsbase. h c l  
1 FLOW 0.0 0.0 

RC 0.06 0.045 0.06 3306.76 0.0179 2077.0 

Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100.0 

KKCPZDII. CNAME R 2 ~ 1 1  
KO 5 0 0.0 0 0 

KK ~ 2 ~ 1 1  CNAME CP2Dll 
KO 5 0 0.0 0 0 
I N  0 11AN99 0 
RS 2 FLOW 0.0 0.0 
RC 0.06 0.045 0.06 4525.63 0.0176 1980.0 

HC 3 
KK R2D9 CNAME CP2D9 
KO 5 0 0.0 0 0 

if Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100.0 
KK CP2D8 CNAME R2D8 
KO 5 0 0.0 0 0 

KK ~ 2 ~ 8  CNAME CP2D8 
KO 5 0 0.0 0 0 
RS 2 FLOW 0.0 0.0 
RC 0.06 0.045 0.06 3198.9 0.0161 1867.0 
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* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 
UA 100.0 
KK R 2 ~ 6  CNAME CP2D6 
KO 5 0 0.0 0 0 
RS 2 FLOW 0.0 0.0 
RC 0.06 0.045 0.06 2035.72 0.0206 1839.0 
* R2D6 
RX 0.0 198.78 323.15 344.62 378.45 542.47 573.74 711.41 
~ ~ 1 8 4 4 . 3  1840.07 1832.17 1829.98 1832.0 1830.19 1829.76 1839.98 
KK 2 ~ 7  
KO 5 0 0.0 1 0 

* Natural 
uA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 
UA 100.0 
KK 2D5 
KO 5 0 0.0 1 0 

Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 
UA 100.0 
KK C P ~ D ~  CNAME ~ 2 ~ 5  
KO 5 0 0.0 0 0 
uc 4 
KI? ~ 2 ~ 5  CNAME CP2D5 
KO 5 0 0.0 0 0 
RS 1 FLOW 0.0 0.0 
RC 0.06 0.045 0.06 965.12 0.0125 1820.0 

* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 

f( Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 
UA 100;o 
KK CP2D2 CNAME R2D2 
KO 5 0 0.0 0 0 
HC 4 
KK R2D2 CNAME CP2D2 
KO 5 0 0.0 0 0 
RS 2 FLOW 0.0 0.0 
RC 0.06 0.04 0.06 4867.21 0.0157 1803.0 

KK 2D1 
KO 5 0 0.0 1 0 
6A0.3569 
LG 0.15 0.383 6.339 0.148 11.227 
UC 0.55 0.482 

Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 
UA 100.0 
KK CP2Dl CNAME R2D1 
KO 5 0 0.0 0 0 

KK R2D1 CNAME CP2Dl 
5 1: R2D1 

0 0.0 0 0 

Page 5 



Upper Agua Fria Watershed 
Zone A Floodplain Delineation Study 

HEC-1 Output File 

JN 45-100648 RBF Consulting D 



.......................................... 
* 

* FLOOD HYDROGRAPH PACKAGE (HEC-I) * @ 1 MAY 1991 ~~- - -  ~ 

VERSION 4 .O.lE 
* 
* RUN DATE 12/05/2002 TIME 6:27 PM * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  
* 
* U.S. ARMY CORPS OE 
* HYDROLOGIC ENGINEI 
* 609 SECOND I 

DAVIS, CALIFOm 
(916) 551-1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73). HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSSxREAD TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE 

1 
2 
3 
4 
5 
6 
7 

8 
9 
10 
11 

12 
13 
14 
15 
16 

17 
18 
19 
2 0 
2 1 

22 
2 3 
24 
2 5 
2 6 

27 
28 
29 

3 0 
3 1 
32 
3 3 

3 4 
3 5 

HEC-1 INPUT PAGE 1 

ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 
ID Watershed #2, Upper Aqua Fria Zone A Floodplain Delineation Study 
ID Flood Control District Contract FCD2000C020, RBF Job Number 45-100648 
ID By RBF Consulting for the Flood Control District of Maricopa County, 9/3/2002 
ID 100-Yr 6-Hr Storm/ Clark Unit Hydrograph/ Green Ampt Rainfall Losses/ Normal 
ID HEC-1 Input File Name 1t0648ws2.hcl", HEC-1 Output File Name "0648ws2.out" 
ID Revised from the WMS Generated HEC-1 file to Add more concentration points 
ID 
*DIAGRAM 
IT 5 1JAN94 0 190 
I0 5 
IN 15 1JAN94 0 
JD 3.5 0.0001 
* Pattern 1 
PC 0.0 0.8 1.6 2.5 3.3 4.1 5.0 5.8 6.6 7.4 
PC 8.7 9.9 11.8 13.8 21.6 37.7 83.4 91.1 93.1 95.0 
PC 96.2 97.2 98.3 99.1 100.0 
IN 15 1JAN94 0 
JD 3.48 0.5 
* Pattern 1 
PC 0.0 0.8 1.6 2.5 3.3 4.1 5.0 5.8 6.6 7.4 
PC 8.7 9.9 11.8 13.8 21.6 37.7 83.4 91.1 93.1 95.0 
PC 96.2 97.2 98.3 99.1 100.0 
IN 15 1JAN94 0 
JD 3.41 2.8 
* Pattern 2 
PC 0.0 0.9 1.6 2.5 3.4 4.2 5.1 5.9 6.7 7.6 
PC 8.7 10.0 12.0 16.3 25.2 45.1 69.4 83.7 90.0 93.8 
PC 95.0 96.3 97.5 98.8 100.0 
IN 15 1JAN94 0 
JD 3.23 16.0 
* Pattern 3 
PC 0.0 1.5 2.0 3.0 4.8 6.3 7.6 9.0 10.5 11.9 
PC 13.5 15.2 17.5 22.2 30.4 47.2 67.0 79.6 86.8 91.2 
PC 94.6 96.0 97.3 98.7 100.0 

KK 2A2 
BA 0.5 
LG 0.15 0.196 10.967 0.028 9.664 
UC 0.388 0.217 
* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100.0 

3 6 KK 8212 CNAME CP2A2 
3 7 KM UPSTREAM LIMITS OF WASH 7N2ES7 
3 8 RS 1 FLOW 0.0 0.0 
39 RC 0.07 0.045 0.07 6185.09 0.0694 1919.59 

* R2A2 
4 0 RX 0.0 43.61 56.14 60.68 65.42 72.09 87.22 109.03 
4 1 RY 1920.0 1901.95 1896.42 1894.41 1893.27 1897.27 1906.39 1919.59 



HEC-1 INPUT PAGE 2 

LINE 

KK 2A1 
BA 0.5744 
LG 0.15 0.343 7.105 0.114 22.839 
UC 0.471 0.305 
* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 
UA 100.0 

KK C P Z A l  
KM DOWNSTREAM LIMITS OF WASH 7N2ES7 
HC 2 

KK 283 
BA 0.5225 
LG 0.15 0.368 5.181 0.257 21.567 
UC 0.396 0.206 
* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 
UA 100.0 

KK R2B3 CNAME CP283 
RS 2 FLOW 0.0 0.0 
RC 0.07 0.045 0.07 5921.88 0.0386 2013.8 
* R2B3 
RX 0.0 15.0 35.0 38.56 40.0 45.01 60.01 75.01 
RY 2013.8 2005.25 1993.97 1992.31 1991.4 1994.71 2004.7 2014.73 

KK 202 
BA 0.4775 
LG 0.15 0.35 4.535 0.344 27.509 
UC 0.475 0.329 
* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 
UA 100.0 

KK CP2B2 CNAME R282 
KM UPSTREAM LIMIT OF WASH 7N2ES6S REACH 1 
KM DOWNSTREAM LIMIT OF WASH 7N2ES6S REACH 2 
HC 2 

KK R2B2 CNAME CP2B2 
RS 1 FLOW 0.0 0.0 
RC 0.07 0.045 0.07 4313.66 0.0362 1790.18 
* R2B2 
RX 0.0 24.7 54.33 59.27 64.21 69.15 93.85 138.3 
RY 1791.1 1779.54 1764.86 1762.42 1763.96 1765.75 1774.51 1790.18 

KK 201 
BA 0.2699 
LG 0.15 0.39 5.737 0.189 33.576 
UC 0.429 0.357 
* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 
UA 100.0 



LINE 

HEC-1 INPUT 

ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9... 

KK CP2Bl 
KM DOWNSTREAM LIMIT OF WASH 7N2ES6 REACH 1 
HC 2 

KK 2C4 
BA 0.5624 
LG 0.15 0.35 4.491 0.369 26.527 
UC 0.417 0.215 
* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 
UA 100.0 

KK R2C4 CNAME CP2C4 
KM UPSTREAM LIMIT OF WASH 7N2ES6N REACH 2 
RS 3 FLOW 0.0 0.0 
RC 0.07 0.045 0.07 9869.21 0.0316 2024.8 
* R2C4 
RX 0.0 19.11 44.71 47.78 57.34 60.18 66.9 95.57 
RY 2024.8 2017.42 2004.95 2003.25 2002.34 2004.2 2008.69 2027.29 

KK 2C3 
BA 0.3696 
LG 0 . 1  0.35 4.336 0.385 24.148 
UC 0.65 0.701 
* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 
UA 100.0 

KK CP2C3 
KM DOWNSTREAM LIMIT OF WASH 7N2ES6N REACH 2 
HC 2 

KK 2C2 
KM DOWNSTREAM LIMIT OF WASH 7N2ES6N T1 
BA 0.5345 
LG 0.15 0.35 4.591 0.325 14.82 
UC 0.733 0.731 
* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 
UA 100.0 

KK CP2C2 CNAME R2C2 
KM UPSTREAM LIMIT OF WASH 7N2ES6N REACH 1 
HC 2 

KK R2C2 CNAME CP2C2 
RS 3 FLOW 0.0 0.0 
RC 0.07 0.045 0.07 5065.76 0.0254 1811.0 
* R2C2 
RX 0.0 58.44 155.84 194.8 214.28 233.76 253.24 331.16 
RY 1819.9 1807.75 1805.11 1802.5 1803.08 1805.43 1807.74 1811.4 
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HEC-1 INPUT 

LINE 

PAGE 4 

KK 2C1 
BA 0.1970 
LG 0.15 0.37 5.22 0.231 0.304 
UC 0.679 0.925 
* Natural. 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100.0 

KK CP2Cl 
KM DOWNSTREAM LIMIT OF WASH 7N2ES6N REACH I 
HC 2 

KK 2D3 
BA 0.5354 
LG 0.15 0.354 4.936 0.278 17.608 
UC 0.512 0.357 
* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100.0 

KK R2D3 CNAME CP2D3 
KM UPSTREAM LIMIT OF WASH 8N2ES31 T1 
RS 4 FLOW 0.0 0.0 
RC 0.06 0.045 0.06 9665.01 0.0199 1940.0 
* R2D3 
RX 0.0 123.91 159.93 173.62 190.9 211.03 236.29 262.92 
RY 1940.4 1929.73 1923.4 1921.63 1923.21 1932.8 1941.68 1946.63 

KK 2D2 
BA 0.3902 
LG 0.15 0.397 5.932 0.17 9.325 
UC 0.771 0.808 
* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100.0 

KK CP2D2U 
KM DOWNSTREAM LIMIT OF WASH 8N2ES31 T1 
HC 2 

KK 2D12 
BA 0.5322 
LG 0.15 0.38 5.421 0.227 11.853 
UC 0.467 0.285 
* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100.0 

KK R2D12 CNAME CP2D12 
KM UPSTREAM LIMIT OF WASH EN23531 REACH 6 
RS 1 FLOW 0.0 0.0 
RC 0.06 0.045 0.06 1971.46 0.027 2080.0 
* R2D12 
RX 0.0 27.89 60.62 78.69 88.51 98.33 113.91 131.12 



HEC-1 INPUT PAGE 5 

LINE 

KK 2Dll 
BA 0.1971 
LG 0.15 0.38 5.465 0.218 0.0 
UC 0.367 0.269 
* Natural 
UA 0.0 3.0 5-0 8.0 12.0 20.0 43.0 75.0 
UA 100 .O 

KK CP2D11U 
KM DOWNSTREAM LIMIT OF WASH 8N2ES31 REACH 6 
HC 2 

KK 2D14 
BA 0.3677 
LG 0.138 0.343 5.305 0.242 27.407 
UC 0.508 0.438 
* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 
UA 100.0 

KK 2D15 
BA 0.4242 
LG 0.138 0.339 5.181 0.256 35.308 
UC 0.563 0.436 
* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 
UA 100 .O 

KK CP2D14 CNAME R2D14 
KM UPSTREAM LIMIT OF WASH 8N2ES31 T4 
* CP2D14 is located at Table Mesa Road 
HC 2 

KK R2D14 CNAME CP2D14 
RS 1 FLOW 0.0 0.0 
RC 0.06 0.045 0.06 3306.76 0.0179 2077.0 
* R2D14 
RX 0.0 87.98 121.22 138.69 161.38 187.19 249.71 314.31 
RY 2090.4 2070.58 2050.45 2042.71 2050.0 2060.32 2070.01 2077.45 

KK 2D13 
BA 0.3812 
LG 0.143 0.366 5.664 0.205 20.753 
UC 0.525 0.453 
* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 
UA 100.0 



LINE 

HEC-1 INPUT 

ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK CP2D13 
KM DOWNSTREAM LIMIT OF WASH 8N2ES31 T4 
HC 2 

KK CP2Dll CNAME R2Dll 
KM UPSTREAM LIMIT OF WASH 8N2ES31 REACH 5 
HC 2 

KK R2Dll CNAME CP2D11 
RS 2 FLOW 0.0 0.0 
RC 0.06 0.045 0.06 4525.63 0.0176 1980.0 

KK 2D10 
BA 0.6188 
LG 0.147 0.382 5.798 0.181 8.579 
UC 0.683 0.504 
* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100.0 

KK CP2D10 
KM DOWNSTREAM LIMIT OF WASH 8N2ES31 REACH 5 
HC 2 

KK 2D9 
KM DOWNSTREAM LIMIT OF WASH 8N2ES31 T3 
BA 0.5211 
LG 0.144 0.363 6.339 0.15 9.47 
UC 0.738 0.645 
* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100.0 

KK CP2D9 CNAME R2D9 
KM UPSTREAM LIMIT OF WASH 8N2ES31 REACH 4 
HC 2 

KK R2D9 CNAME CP2D9 
RS 2 FLOW 0.0 0.0 
RC 0.06 0.045 0.06 5102.16 0.0121 1920.0 
* R2D9 
RX 0.0 142.18 290.06 333.1 362.57 388.62 535.91 699.61 
RY 1920.2 1910.29 1900.14 1829.69 1893.65 1899.94 1910.07 1920.14 

KK 2D8 
BA 0.5759 
LG 0.15 0.397 6.058 0.164 8.258 
UC 0.592 0.354 
* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100.0 
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LINE 

HEC-1 INPUT 

ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK CP2D8 CNAME R2D8 
KM UPSTREAM LIMIT OF WASH 8N2ES31 REACH 3 
KM DOWNSTREAM LIMIT OF WASH 8N2ES31 REACH 4 
HC 2 

KK R2D8 CNAME CP2D8 
RS 2 FLOW 0.0 0.0 
RC 0.06 0.045 0.06 3198.9 0.0161 1867.0 
* R2D8 
RX 0.0 98.56 316.56 380.43 415.21 435.06 478.21 674.73 
RY 1869.7 1859.98 1850.88 1853.49 1850.16 1852.54 1860.48 1867.09 

KK 207 
BA 0.1990 
LG 0.15 0.392 6.165 0.157 0.0 
UC 0.767 0.924 
* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100 .O 

KK CP2D7 
KM DOWNSTREAM LIMIT OF WASH 8N2ES31 REACH 3 
HC 2 

KK 206 
BA 0.5000 
LG 0.15 0.35 4.559 0.32 0.0 
UC 1.042 0.995 
* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100.0 

KK R2D6 CNAME CP2D6 
KM UPSTREAM LIMITS OF WASH 8N2ES31 T2 
RS 2 FLOW 0.0 0.0 
RC 0.06 0.045 0.06 2035.72 0.0206 1839.0 
* R2D6 
RX 0.0 198.78 323.15 344.62 378.45 542.47 573.74 711.41 
RY 1844.3 1840.07 1832.17 1829.98 1832.0 1830.19 1829.76 1839.98 

KK 2D5 
BA 0.4188 
LG 0.15 0.35 4.644 0.302 9.261 
UC 0.846 0.776 
* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100.0 

KK CP2D5U 
KM DOWNSTREAM LIMITS OF WASH 8N2ES31 T2 
HC 2 
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HEC-1 INPUT PAGE 8 

LINE 

KK CP2D5 CNAME R2D5 
KM UPSTREAM LIMIT OF WASH 8N2ES31 REACH 2 
HC 2 

KK R2D5 CNAME CP2D5 
RS 1 FLOW 0.0 0.0 
RC 0.06 0.045 0.06 965.12 0.0125 1820.0 
* R2D5 
RX 0.0 108.07 137.55 147.37 186.67 196.5 235.8 275.1 
RY 1820.1 1809.86 1808.13 1807.61 1807.73 1808.11 1813.65 1820.22 

KK 2D4 
BA 0.1235 
LG 0.15 0.39 5.72 0.187 25.797 
UC 0.392 0.4 
* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100.0 

KK CP2D4 
KM DOWNSTREAM LIMIT OF WASH BN2ES31 REACH 2 
HC 2 

KK CP2D2 CNAME R2D2 
KM UPSTREAM LIMIT OF WASH 8N2ES31 REACH 1 
HC 2 

KK R2D2 CNAME CP2D2 
RS 2 FLOW 0.0 0.0 
RC 0.06 0.04 0.06 4867.21 0.0157 1803.0 
* R2D2 
RX 0.0 40.78 142.75 163.14 174.43 183.53 265.1 305.89 
RY 1804.9 1800.4 1775.59 1774.34 1775.16 1776.82 1792.45 1803.01 

KK 2D1 
BA 0.3569 
LG 0.15 0.383 6.339 0.148 11.227 
UC 0.55 0.482 
* Natural 
UA 0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100.0 

KK CP2D1 
KM DOWNSTREAM LIMIT OF WASH 8N2ES31 REACH 1 
HC 2 
zz 



INPUT 
LINE 

NO. 

3 0 

3 6 

42 

48 

5 1 

5 7 

6 2 

6 8 

7 2 

7 7 

8 3 

8 6 

92 

98 

104 

107 

114 

117 

122 

128 

131 

137 

143 

14 9 

152 

158 

164 

170 

173 

179 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING ( . - -  > )  DIVERSION OR PUMP FLOW 

( . ) CONNECTOR ( < - - - )  RETURN OF DIVERTED OR PUMPED FLOW 



( * * * )  RUNOFF ALSO COMPUTED AT THIS LOCATION 



.......................................... 

* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
* MAY 1991 

VERSION 4.0.1E 

* RUN DATE 12/05/2002 TIME 6:27 PM * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 551-1748 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Watershed #2, Upper Agua Fria Zone A Floodplain Delineation Study 
Flood Control District Contract FCD200OC020, RBF Job Number 45.100648 
By RBF Consulting for the Flood Control District of Maricopa County, 9/3/2002 
100-Yr 6-Hr Storm/ Clark Unit Hydrograph/ Green Ampt Rainfall Losses/ Normal 
HEC-1 Input File Name "0648ws2.hclr', HEC-l Output File Name "0648ws2.out" 
Revised from the WMS Generated HEC-1 file to Add more concentration points 

9 I0 OUTPUT CONTROL VARIABLES 
I PRNT 5 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

IT HYDROGRAPH TIME DATA 
NMIN 5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1JAN94 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ. 190 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1JAN94 ENDING DATE 
NDTIME 1545 ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 15.75 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

11 JD INDEX STORM NO. 1 
STRM 3.50 PRECIPITATION DEPTH 
TRDA 0.00 TRANSPOSITION DRAINAGE AREA 

12 PI PRECIPITATION PATTERN 
0.27 0.27 
0.27 0.27 
0.27 0.27 
0.40 0.40 
2.60 2.60 
2.57 0.67 
0.33 0.33 
0.30 0.30 

16 JD INDEX STORM NO. 2 
STRM 3.48 
TRDA 0.50 

17 PI PRECIPITATION PATTERN 
0.27 0.27 
0.27 0.27 
0.27 0.27 
0.40 0.40 
2.60 2.60 
2.57 0.67 
0.33 0.33 
0.30 0.30 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

21 JD INDEX STORM NO. 3 
STRM 3.41 PRECIPITATION DEPTH 
TRDA 2.80 TRANSPOSITION DRAINAGE AREA 

22 PI PRECIPITATION PATTERN 
0.30 0.30 

26 JD INDEX STORM NO. 4 
STRM 3.23 
TRDA 16.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

27 PI PRECIPITATION PATTERN 





RUNOFF SUMMARY 
FLOW I N  C U 8 I C  FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

OPERATION 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH A T  

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

STATION 
PEAK 
FLOW 

TIME O F  
PEAK 

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

144. 55. 55. 

144. 55. 55. 

148. 57. 57. 

287. 110. 110. 

121. 46. 46. 

121. 46. 46. 

112. 43. 43. 

222. 85. 85. 

222. 85. 85. 

70. 27. 27. 

285. 109. 109. 

129. 49. 49. 

128. 49. 49. 

82. 32. 32. 

201. 77. 77. 

113. 43. 43. 

296. 114. 114. 

296. 114. 114. 

39. 15. 15. 

327. 126. 126. 

119. 46. 46. 

119. 46. 46. 

87. 33. 33. 

197. 76. 76. 

116. 44. 44. 

116. 44. 44. 

39. 15. 15. 

151. 58. 58. 

90. 35. 35. 

BASIN MAXIMUM TIME O F  
AREA STAGE MAX STAGE 



HYDROGRAPH AT 
+ 2D15 

2 COMBINED AT 
+ CP2D14 

ROUTED TO 
+ R2D14 

HYDROGRAPH AT 
+ 2D13 

2 COMBINED AT 
+ CP2D13 

ROUTED TO 
+ R2Dll 

HYDROGRAPH AT 
+ 2010 

2 COMBINED AT 
+ CP2D10 

HYDROGRAPH AT 
+ 2D9 

2 COMBINED AT 
+ CP2D9 

HYDROGRAPH AT 
+ 208 

2 COMBINED AT 
+ CP2D8 

ROUTED TO 
+ R2D8 

HYDROGRAPH AT 
+ 2D7 

2 COMBINED AT 
+ CP2D7 

ROUTED TO 
+ RZD6 

HYDROGRAPH AT 
+ ZD5 

2 COMBINED AT 
+ CP2D5U 

2 COMBINED AT 
+ CP2D5 

ROUTED TO 
+ R2D5 

HYDROGRAPH AT 
+ 2D4 

2 COMBINED AT 
+ CP2D4 

2 COMBINED AT 
+ CP2D2 

ROUTED TO 
t R2D2 

HYDROGRAPH AT 
+ 2D1 

2 COMBINED AT 
+ CP2Dl 

* * *  NORMAL END OF HEC-1 ***  
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E. 1 Field Reconnaissance and Roughness Coefficient Estimation 

a 
E. 1.1 Field Reconnaissance 

The project team visited Watershed No. 2 (Table Mesa Road Area) on September 6,2001. The 
purpose of the field trip was to observe the watershed and floodplain conktions, obtain 
photographic documentation, and estimate Manning's n values. The aerial photographs and USGS 
maps show that there is very little development in Watershed No. 2. The main areas of 
development are dirt roads, camp grounds, Interstate 17, and u d t y  easements. Table E.l-1 lists the 
washes that the project team attempted to visit, the sub-basins that the washes are in, and 
photograph numbers that correspond to the listed wash. Figure E.l-1 shows the location of the 
photographs on the USGS topographc maps, and the photographs are on the following pages. 

Table E.l-1- List of the Washes in Watershed 1 and the Corresponding Photographs 

Wash Name Sub-Basin Photograph Numbers 

7N2ES7 2A 1-9 

7N2ES6S 2B 10-15 

7N2ES6N 2C 16-21 

7N2ES6N-TI 2C No Photographs 

8N2ES31 2D 22-26 

8N2ES31-TI 2D No Photographs 

8N2ES31 -T2 2D No Photographs 

8N2ES31 -T3 2D No Photographs 

8N2ES31 -T4 2D No Photographs 

Access to these washes was obtained from the Interstate-1 7 freeway at the Table Mesa Road Exit. 
The washes listed above are tributary to the Agua Fria hver. All of Wash 7N2ES7 (Sub-Basin 2A), 
most of Wash 7N2ES6S (Sub-Basin 2B), and about one-half of Wash 7N2ES6N (Sub-Basin 2C) are 
highly mountainous with lumted access. For that reason most of the photos are taken at or near the 
confluence of each wash with the Agua Fria fiver. The terrain around Wash 8N2ES31 and its 
tributaries (Sub-Basin 2D) is not as steep and is accessible from several d ~ t  roads, allowing a better 
evaluation of the hydrologc and hydra& characteristics of the watershed and wash. 
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Upper Agua M a  Watershed 
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r lluruylaplm I- ruunllly U ~ P L I ~ ~ ~  from near the confluence UI L I I ~  w a s 1 1  WILII 

the Agua Fria River. 
Wash: 7N2ES7 
Sub-Basin: 2A 

Photograph 2- Looking upstream from near the conflucllbe UI LIIC waall WILII 

the Agua Fria River. 
Wash: 7N2ES7 
Sub-Basin: 2A 

JN: 45-100648 RBF Consulting E.l-4 



Upper Agua Fria Watershed 
Zone A Floodplain Delineation Study 

Photograph 3- Looking at the overbank vegetation 
Wash: 7N2ES7 
Sub-Basin: 2A 

Photograph 4- Looking upstream 
Wash: 7N2ES7 
Sub-Basin: 2A 

JN: 45-100648 RBF Consulting E.l-5 



Upper Agua Fria Watershed 
Zone A Floodplain Delineation Study 
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P i -  
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L+": ;<;*-$? --.**4 
Photograph 5- Looking upstream along the channel of the wash 
Wash: 7 ~ 2 ~ ~ 7  
Sub-Basin: 2A 

Photogra,.. 6- Looking 
Wash: 7N2ES7 
Sub-Basin: 2A 

upstream from the wash overbank 

JN: 45-100648 RBF Consulting E.l-6 



Upper Agua Fria Watershed 
Zone A Floodplain Delineation Study 

Photograph 7- Looking from the left bank across 
the channel to the right bank. 

Wash: 7N2ES7 
Sub-Basin: 2A 

JN: 45-100648 RBF Consulting E.l-7 



Upper Agua Fria Watershed 
Zone A Floodplain Delineation Study 

Photograph 8- Looking upstream along the main channel. 
Wash: 7N2ES31 
Sub-Basin: 2A 

rllvrvylapml 3- Luunwmy uparlealrt from the mouth of the waah at its 
confluence with the Agua Fria River. 
Wash: 7N2ES7 
Su b-Basin: 2A 

JN: 45-100648 RBF Consulting E.l-8 
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Upper Agua Fria Watershed 
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Photograph 10- Looking upstream from the mouth of the wash at the 
confluence with the Agua Fria River. 

Wash: 7N2ES6S 
Sub-Basin: 2B 

Photograph 11- Looking upstream along the channel of the wash 
Wash: 7N2ES6S 
Sub-Basin: 2B 

JN: 45-100648 RBF Consulting E. 1-10 



Upper Agua Fria Watershed 
Zone A Floodplain Delineation Study 

Photograph 12- Looking upstream along the channel of the wash at a bend. 
Wash: 7N2ES6S 
Sub-Basin: 2B 

Photograph 13- Looking upstream, to the south of Photograph 12 
Wash: 7N2ES6S 
Sub-Basin: 2B 

JN: 45-100648 RBF Consulting E.1-11 



Upper Agua Fria Watershed 
Zone A Floodplain Delineation Study 

Photograph 15- Looking upsueam at the crossing. 
Wash: 7N2ES6S 
Sub-Basin: 2B 

JN: 45-100648 RBF Consulting E.l-12 
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Photograph 18- Looking downstream along the channel of the wash 
Wash: 7N2ES6N 
Sub-Basin: 2C 

Photograph 19- Looking upstream 
Wash: 7N2ES6N 
Sub-Basin: 2C 

JN: 45-100648 RBF Consulting E.l-15 
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Upper Agua Fria Watershed 
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Photograph 22- Looking downstream 
Wash: 8N2ES31 
Sub-Basin: 2D 

Photograph 23- Looking downstream along 
Wash: 8N2ES31 
Sub-Basin: 2D 

JN: 45-100648 RBF Consulting E.l-18 



Upper Agua Fria Watershed 
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Photograph 24- Looking at the channel lining (natural conditions) 
Wash: 8N2ES31 
Sub-Basin: 2D 



Upper Agua Fria Watershed 
tudy 

the wash 
Wash: 
Sub-Basin: 2D 

JN: 45-100648 RBF Consulting E.l-20 
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E.1.2- Manning's "n" Determination 

The procedure used to determine Manning's "n" values is outlined in the USGS publication 
"Estimated Manning's Roughness Coefficients for Stream Channels and Floodplains in Maricopa 
County, Arizona" (April 1991). The following equation was used: 

Where n = estimated Manning's roughness coefficient 
nb= base value of n for a straight, uniform channel, 
n, = value for surface irregularities, 
n,= value for obstruction, 
n,= value for vegetation, 
n4= value for variation in channel cross section, and 
m = degree of meandering. 

FEMA 37, "Guidelines and Specifications for Study Contractors", recommends that one n-value be 
selected for each stream or wash when performing Zone A delineations, and that the cross sections 
used be kept to a minimum, preferably 1 or 2 per stream (pg. 6-2). For this reason the n4 value and 
m multiplier were included in the calculation. Manning's "n" values were determined for both the 
overbank floodplains and the channels. 

The Manning's "n" values for the washes that were inaccessible were estimated based by comparing - 
the SCS soils maps, aerial photographs, and the surrounding conditions. Table E.l-2 lists the- 

- 

Manning's "n" calculations. 
- 

Table E.l-2- Manning's "n" Calculations for Watershed 1 (East Lake Pleasant) 

JN: 45-100648 RBF Consulting E.l-21 

n2 

0.005 

0.010 

0.005 

0.010 

0.005 

0.010 

0.005 

0.010 

0.005 

0.010 

0.005 

0.010 

Wash Name 

7N2ES7 

7N2ES6S 

7N2ES6N 

7N2ES6N T1 

8N2ES31 

8N2ES31-T1 

nb 

0.030 

0.030 

0.025 

0.020 

0.030 

0.020 

0.030 

0.020 

0.030 

0.020 

0.025 

0.020 

Location 

Channel 

Overbanks 

Channel 

Overbanks 

Channel 

Overbanks 

Channel 

Overbanks 

Channel 

Overbanks 

Channel 

Overbanks 

n1 

0.005 

0.005 

0.010 

0.015 

0.005 

0.015 

0.005 

0.015 

0.005 

0.015 

0.005 

0.005 

n3 

0.005 

0.025 

0.005 

0.025 

0.005 

0.025 

0.005 

0.025 

0.005 

0.025 

0.005 

0.025 

n4 

0.000 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

m 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

n 

0.045 

0.070 

0.045 

0.070 

0.045 

0.070 

0.045 

0.070 

0.045 

0.070 

0.045 

0.060 
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E.2 Cross Section Plots (See Appendix E.5) 

E.3 Expansion and Contraction Coefficients (Not Considered) 

E.4 Analysis of Structures (Not Considered) 
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@ 
E.5 Hydraulic Calculations 

The following hydraulic calculations were performed completely w i t h  WMS 6.1 (August 13,2002). 
The cross-sections were produced using a triangulated irregular network FIN) within WMS. The 
TIN has a 10 foot contour interval with an accuracy of approximately 5 feet. The channel calculator 
in WMS was used to calculate the normal depth of the channel at each section. For a further 
explanation, see Section 5 of the Technical Data Notebook. 

JN: 45-100648 RBF Consulting E 



(WATERSHED 2A) 



Station, miles 

1-~halweg of Channel I 



(WATERSHED 2A) 

Calculated Values 

Longitudinal Slope: 0.0643 
Flow: 2050.000 cfs 
Depth: 7.708 ft 
Area of Flow: 132.004 sq ft 
Wetted Perimeter: 36.072 ft 
Average Velocity: 15.530 fps 
Top Width (T): 32.410 ft 
Froude Number: 1.356 
Critical Depth: 8.762 ft 
Critical Velocity: 12.177 fps 
Critical Slope: 0.03528 
Manning's Roughness: 0.05779 



(WATERSHED 28) 

, REACH 1 (RS 0.260) 



Station, miles 



(WATERSHED 2B) 

Calculated Values 

Longitudinal Slope : 0.0289 
Flow: 1947.000 cfs 
Depth: 8.663 ft 
Area of Flow: 185.700 sq ft 
Wetted Perimeter: 45.91 0 ft 
Average Velocity: 10.485 fps 
Top Width (T): 42.41 6 ft 
Froude Number: 0.883 
Critical Depth: 8.239 ft 
Critical Velocity: 11.581 fps 
Critical Slope: 0.0371 2 
Manning's Roughness: 0.061 32 



Calculated Values 

Longitudinal Slope: 0.0204 ftlft 
Flow: 1733.000 cfs 
Depth: 8.864 ft 
Area of Flow: 194.323 sq ft 
Wetted Perimeter: 46.964 ft 
Average Velocity: 8.91 8 fps 
Top Width (T): 43.388 ft 
Froude Number: 0.743 
Critical Depth: 7.860 ft 
Critical Velocity: 11.31 4 fps 
Critical Slope: 0.0371 7 
Manning's Roughness: 0.061 52 



(WATERSHED 2C) 



STATION, MILES 



7N2ES6N 
(WATERSHED 2C) 

Calculated Values 

Longitudinal Slope: 0.0303 
Flow: 1684.000 cfs 
Depth: 3.837 ft 
Area of Flow: 239.455 sq ft 
Wetted Perimeter: 131.1 27 ft 
Average Velocity: 7.033 fps 
Top Width (T): 130.81 9 ft 
Froude Number: 0.91 6 
Critical Depth: 3.702 ft 
Critical Velocity: 7.576 fps 
Critical Slope: 0.03548 
Manning's Roughness: 0.0551 0 



Calculated Values 

Longitudinal Slope: 0.01 85 
Flow: 1626.000 cfs 
Depth: 4.807 ft 
Area of Flow: 194.497 sq ft 
Wetted Perimeter: 59.564 ft 
Average Velocity: 8.360 fps 
Top Width (T): 57.851 ft 
Froude Number: 0.803 
Critical Depth: 4.293 ft 
Critical Velocity: 9.826 fps 
Critical Slope: 0.02876 
Manning's Roughness: 0.05337 



STATION, MILES 



Calculated Values 

Longitudinal Slope: 0.0059 
Flow: 560.000 cfs 
Depth: 3.742 ft 
Area of Flow: 135.839 sq ft 
Wetted Perimeter: 53.598 ft 
Average Velocity: 4.1 23 fps 
Top Width (T): 52.314 ft 
Froude Number: 0.451 
Critical Depth: 2.536 ft 
Critical Velocity: 7.31 6 fps 
Critical Slope: 0.02990 
Manning's Roughness: 0.051 52 



8N2ES31 
(WATERSHED D) 

\ REACH 6 (RS 1.865) 



STATION, MILES 



(WATERSHED 2D) 

Calculated Values 

Longintudinal Slope: 0.0439 
Flow: 4891.000 cfs 
Depth: 6.91 6 ft 
Area of Flow: 287.029 sq ft 
Wetted Perimeter: 79.758 ft 
Average Velocity: 17.040 fps 
Top Width (T): 78.430 ft 
Froude Number: 1 570 
Critical Depth: 8.343 ft 
Critical Velocity: 11.974 fps 
Critical Slope: 0.01 764 
Manning's Roughness: 0.04302 



Calculated Values 

Longitudinal Slope: 0.0554 
Flow: 4074.000 cfs 
Depth: 3.71 2 ft 
Area of Flow: 337.894 sq ft 
Wetted Perimeter: 131.253 ft 
Average Velocity: 12.057 fps 
Top Width (T): 130.895 ft 
Froude Number: 1.322 
Critical Depth: 4.297 ft 
Critical Velocity: 9.762 fps 
Critical Slope: 0.03072 
Manning's Roughness: 0.05465 



Calculated Values 

Longitudinal Slope: 0.0573 
Flow: 3999.000 cfs 
Depth: 4.01 6 ft 
Area of Flow: 402.849 sq ft 
Wetted Perimeter: 206.981 ft 
Average Velocity: 9.927 fps 
Top Width (T): 206.409 ft 
Froude Number: 1.252 
Critical Depth: 4.360 ft 
Critical Velocity: 8.41 0 fps 
Critical Slope: 0.03538 
Manning's Roughness: 0.05602 





Calculated Values 

Longintudinal Slope: 0.0538 
Flow: 2788.000 cfs 
Depth: 4.304 ft 
Area of Flow: 204.888 sq ft 
Wetted Perimeter: 67.378 ft 
Average Velocity: 13.607 fps 
Top Width (T): 66.393 ft 
Froude Number: 1.365 
Critical Depth: 5.089 ft 
Critical Velocity: 10.747 fps 
Critical Slope: 0.02808 
Manning's Roughness: 0.05329 



Calculated Values 

Longitudinal Slope: 0.051 5 
Flow: 1275.000 cfs 
Depth: 6.343 ft 
Area of Flow: 94.590 sq ft 
Wetted Perimeter: 32.885 ft 
Average Velocity: 13.479 fps 
Top Width (T): 29.745 ft 
Froude Number: 1.332 
Critical Depth: 7.1 15 ft 
Critical Velocity: 10.71 7 fps 
Critical Slope: 0.02849 
Manning's Roughness: 0.05073 





Calculated Values 

Longitudinal Slope: 0.0400 
Flow: 1096.000 cfs 
Depth: 3.777 ft 
Area of Flow: 107.586 sq ft 
Wetted Perimeter: 47.822 ft 
Average Velocity: 1 0.1 87 fps 
Top Width (T): 46.965 ft 
Froude Number: 1 .I 86 
Critical Depth: 4.089 ft 
Critical Velocity: 8.940 fps 
Critical Slope: 0.02826 
Manning's Roughness: 0.05022 



STATION, MILES 



Calculated Values 

Longitudinal Slope: 0.0572 
Flow: 651 .OOO cfs 
Depth: 2.571 ft 
Area of Flow: 82.790 sq ft 
Wetted Perimeter: 63.266 ft 
Average Velocity: 7.863 fps 
Top Width (T): 63.037 ft 
Froude Number: 1.209 
Critical Depth: 2.778 ft 
Critical Velocity: 6.755 fps 
Critical Slope: 0.0381 7 
Manning's Roughness: 0.05422 



STATION, MILES 



8N2ES31 REACH 5 

Calculated Values 

Longitudinal Slope: 0.001 2 
Flow: 641.000 cfs 
Depth: 6.1 31 ft 
Area of Flow: 31 6.057 sq ft 
Wetted Perimeter: 92.617 ft 
Average Velocity: 2.028 fps 
Top Width (T): 91.687 ft 
Froude Number: 0.1 93 
Critical Depth: 2.856 ft 
Critical Velocity: 7.455 fps 
Critical Slope: 0.03980 
Manning's Roughness: 0.05840 



STATION, MILES 



Calculated Values 

Longitudinal Slope: 0.0450 
Flow: 1562.000 cfs 
Depth: 6.334 ft 
Area of Flow: 107.778 sq ft 
Wetted Perimeter: 36.364 ft 
Average Velocity: 14.493 fps 
Top Width (T): 34.033 ft 
Froude Number: 1.435 
Critical Depth: 7.318 ft 
Critical Velocity: 10.857 fps 
Critical Slope: 0.02085 
Manning's Roughness: 0.04500 
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PROJECT LOCATION 

L O  CONTROL DISTRICT 
M A R I C O P A  COUNTY 

SUB WATERSHED # 2  
UPPER AGUA FRIA WATERSHED 

ZONE A FLOODPLAIN DELINEATlCiN STUDY 
CONTRACT F.C.D. 2000C020 

L i t c h f  l e l d  

MARICOPA COUNTY 
Not  to Scale 

HYDROLOGY & HYDRAULICS 
RBF CONSULTING 
1 6 6 0 5  N 28TH AVENUE. SUITE 1 0 0  
PHOENIX, ARIZONA, 8 5 0 5 3  
(602)467-2200  

AERIAL PHOTOGRAPHY 
LANDATA AIRBORN SYSTEMS 

CONTOUR INTERVAL: 10 FEET 

GROUND CONTROL 
RBF CONSULTING 
1 6 6 0 5  N 28TH AVENUE, SUITE 1 0 0  
PHOENIX, ARIZONA, 8 5 0 5 3  
(602)467-2200 

THE SURVEY CONTROL FOR THE AERIAL TOPOGRAPHY 
WAS DONE UNDER MY DIRECTION AND SUPERVISION 

BRENT J. SMITH, R.L.S. 29891 

2 
-- - - ---- - -- 

1 
NO, R E V I S I O N  BY DATE . 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

UPPER AGUA FRIA WATERSHED 
SUB WATERSHED # 2  

ZONE A 
FLOODPLAIN DELINEATION STUDY 
F.C.D. CONTRACT NO. 2000C020 

STUDY AREA MAP 
AND SHEET INDEX 

SHEET INDEX 
SHEET 2- 1 0  FLOOD DELINEATION STUDY 

SCALE: 1 "= 1500 FEET 
FLIGHT DATES: 
12 /16 /2000 -03 /15 /2001  

RBF CONSULTING I 
I I BY 1 DATE 1 

DESIGN RBM 8 /  1 4/02 
DESIGN CHK. WJK 8 /16 /02  
PIANS JMM 5/02/02 

, PLANS CHK. RRM 5 /22 /02  

I SHEET 01 OF 10 1 

THIS MAP WAS PREPARED FROM MARICOPA COUNM DIGITAL TERRAIN MODELS 
(DTM) PREPARED FROM AERIAL PHOTOGRAPHS FLOWN IN DECEMBER 2000. 

LANDATA AIRBORNE SYSTEMS GROUND CONTROL SURVEY DATA 
PROVIDED BY RBF CONSULTING RBF JN 45- 100648 



THIS MAP WAS PREPARED FROM MARICOPA COUNTY DIGITAL TERRAIN MODELS 
(DTM) PREPARED FROM AERIAL PHOTOGRAPHS FLOWN IN DECEMBER 2000. 

LANDATA AIRBORNE SYSTEMS GROUND CONTROL SURVEY DATA 
PROVIDED BY .RBF CONSULTING RBF JN 45-1 00648 
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THIS MAP WAS PREPARED FROM MARICOPA COUNTY DIGITAL TERRAIN MODELS LANDATA AIRBORNE SYSTEMS GROUND CONTROL SURVEY DATA 

(DTM) PREPARED FROM AERIAL PHOTOGRAPHS FLOWN IN DECEMBER 2000. 
PROVIDED BY RBF CONSULTING RBF JN 45- 100648 
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THIS MAP WAS PREPARED FROM MARICOPA COUNTY DIGITAL TERRAIN MODELS LANDATA AIRBORNE SYSTEMS GROUND CONTROL SURVEY DATA 

(DTM) PREPARED FROM AERIAL PHOTOGRAPHS FLOWN IN DECEMBER 2000. 
PROVIDED BY RBF CONSULTING RBF JN 45-100648 
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THIS MAP WAS PREPARED FROM MARICOPA COUNN DIGITAL TERRAIN MODELS LANDATA AIRBORNE SYSTEMS 
PROVIDED BV RBF CONSULTING 
GROUND CONTROL SURVEY DATA 

(DTM) PREPARED FROM AERIAL PHOTOGRAPHS FLOWN IN DECEMBER 2000. 
RBF JN 45-1 00648 
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UPPER AGUA FRIA WATERSHED (WATERSHED 17U) ZONE A 
FLOODPLAIN DELINEATION STUDY 

WATERSHED NO. 2 (TABLE MESA ROAD AREA) 
CONTRACT FCD 2000C020 

Unincorporated Maricopa County, Arizona 
October 22, 2002 
RBF Consulting, JN 45-100648 
Washes 7N2ES7, 7N2ES6S, 7N2ES6N,AND 8N2ES31, WHICH ARE TRIBUTARIES TO THE AGUA 
FRIA RIVER. 

THIS CD CONTAINS THE DIGITAL FILES USED IN THE FLOODPLAIN DELINEATION STUDY 
IDENTIFIED ABOVE. BOTH THE HYDROLOGIC AND HYDRAULIC CALCULATIONS ARE PROVIDED 
ON THIS CD. THE HYDROLOGY WAS PERFORMED USING ArcView 3.2a, WMS 6.1, HEC-1, AND 
THE NFF EQUATIONS, AS OUTLINED IN THE TECHNICAL DATA NOTEBOOK (TDN). HYDRAULIC 
CALCULATIONS AND FLOODPLAIN DELINEATION WERE PERFORMED USING WMS 6.1 , AS 
OUTLINED IN THE TDN. 

THE FILES ON THIS CD MATCHED THE INFORMATION IN THE TECHNICAL DATA NOTEBOOK AT 
THE TIME OF THE CD'S CREATION PRIOR TO SUBMISSION TO FEMA. ANY PERSON USING 
THESE FILES NEEDS TO VERIFY THAT THEY MATCH THE FEMA APPROVED FLOODPLAIN 
DELINEATION. RBF CONSULTING DOES NOT ACCEPT ANY RESPONSIBILITY FOR THE USE OF 
THESE FILES IF THE DELINEATION CHANGES AS A RESULT OF FEMA REVIEW. 

THE CD CONTAINS THE FOLLOWING FOLDER STRUCTURE 

CD ROM 
CADD 
HECl 
HYDRAULICS 

FLOODPLAIN 
ROUTING 

NFF 

THE CADD FOLDER CONTAINS THE FOLLOWING FILES: 

ZONEA . DXF CADD DRAWING OF FLOODPLAIN BOUNDARIES IN AUTOCAD 
RELEASE 12 DXF FORMAT. 

THE HECl FOLDER CONTAINS THE FOLLOWING FILES: 

648WS2 .wpr WMS project file 
0648WS2.ini WMS project settings and initialzation file 
0648WS2.tre WMS tree file, which stores sub-basin parameters (can be 

loaded independent from other files) 
0648WS2.map WMS map file, which contains feature points, arcs, and 

polygons (can be loaded independent 
from other files) 

0648WS2.lsf WMS land use and soil type specification file. Stores 
rainfall loss parameters. 

0648ws2.fac WMS flow accumulation grid. 
0648ws2.fdr WMS flow direction grid. 
0648ws2.gdm WMS elevation grid. 
GREENSO.tb1 Text file which contains soil type and XKSAT 

information. Imported into WMS. 



GREENLU. tbl 

flovec.dat 
relief-dat 
uparea-dat 
WMSBASE.hc1 

Text file which contains land use information. Imported 
into WMS. 
WMS file that relates the hydrologic units to the 
digital elevation model (DEM) . 
Topaz output file containing flow direction grid. 
Topaz output file containing grid information. 
Topaz output file containing accumulation grid values. 
Preliminary HEC-1 input file (Does not contain final 
results). 
Preliminary HEC-1 output file (Does not contain final 
results) . 
Final HEC-1 input file (Do not run with WMS project 
file!). 
Final HEC-1 output file. 

BOTH THE FLOODPLAIN AND ROUTING FOLDERS, WITHIN THE HYDRAULICS FOLDER, CONTAIN 
SEVERAL FILES SPECIFIED BY THE WASH OR REACH NAME. EACH WASH OR REACH NAME 
CONTAINS THE FOLLOWING FILE TYPES, WHICH ARE LOADED INTO WMS BY OPENING THE FILE 
WITH THE "WPR" EXTENSION. 

-wPr . ini 
. map 

* . sdat 

* . tdat 

*.tin 
*. tre 
* .xy 

WMS Project file used to open all other files 
WMS Project settings and initialization file. 
WMS Map File that contains all feature point, arcs, and 
polygons, including cross sections 
and floodplain. 
WMS ASCII dataset file that contains watersurface 
elevation data. Used with *.xy files (2D 
Scatter Data). 
WMS ASCII dataset file that contains flood depth 
information. Used with *.tin files (WMS TIN 
files). 
WMS TIN file that contains ground elevation information. 
WMS tre file 
WMS 2D scatter data that contains the floodplain stage 
along the washes being delineated. 

THE NFF FOLDER CONTAINS SEVERAL TEXT FILES OF THE FOLLOWING TYPES: 

*.nff 

* . txt 
NFF/WMS input file containing regional regression 
equation parameters. 
Output files containing ~FF/Regional Regression equation 
results. 

Each file contains a description of the sub-basin, or group of sub-basins it 
represents. 




