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SUN VALLEY AREA DRAINAGE MASTER PLAN 

1.1 Study Purpose 

The purpose of this floodplain delineation study is to delineate an approximate method 100-year 

floodplain for alluvial fan Sites 4 and 5 on thc White Tank Piedmont as identified in the Buckeye Sun 

Valley Area Drainage Mastcr Study (PBSJ, 2005). The names, Fan 4 and 5 will be used frequently in this 

report to refer to the alluvial fans which are the subjcct of this report to distinguish them from other 

alluvial fans on the western picdmont of the White Tank Mountains. This study incorporates the 

assessment methods for piedmont flood hazards as outlined in Piedmont Flood Hazard Assessment 

Manual for Maricopa County (PFHAM) (Hjalmarson, 2003) and for alluvial fans in the Guidelines and 

Specifications for Flood Hazard Mapping Partncrs, Appendix G: Guidance for Alluvial Fan Flooding 

Analyses and Mapping (FEMA Guidelines) (FEMA, 2002), as well as approxirnatc method riverine 

floodplain delineations for reaches upstream of the alluvial fa11 apex. 

1.2 Study Authority 

The current study was authorized by the Flood Control District of Maricopa County (District) for 

the Sun Valley Area Drainage Master Plan (ADMP) under contract FCD 2004 C049, Task 1 1  The study 

was performed by JE FullerlHydrology & Gcomorphology, Inc. on behalf of the District. 

1.3 Study Location 

Figure 1.1 shows the location of the White Tank Mouutain Piedmont study area. Figure 1.2 shows 

the alluvial fans and their corrcsponding watersheds. The study area is located in western Maricopa 

County, Arizona, within the Town of Buckeye and portions of unincorporated Maricopa County. The 

piedmolit watershed heads in the White Tank Mountains and generally drains toward the Hassayampa 

River, or one of its tributaries. Some piedmont m o f f  outfalls at the Buckeye Flood Retarding Structures 

(FRS) before being released into the Hassayampa River. 

The study area has a scmi-arid desert climate with an average annual prccipitation of generally 

less than 10 inches. Precipitation is typically dividcd between two seasons with comparable rainfall 

amounts: summer and winter. Summer storms are associated with warm, moist tropical air masses that 

enter the state from the Gulf of Mexico and Gulf of California, producing moderate to intense localized 

thundershowers. Winter precipitation usually originates from the Pacific Ocean and produces light to 

moderate precipitation ovcr relatively largc areas. A third source of precipitation is from dissipating 
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tropical storm andlor hurricane remnants, which typically occur in fall, and which generate moderate to a high rainfall intensities of moderate to long duration. 

1.4 Methodology 

This study used methods outlined in the Drainage Design Manuals for Maricopa County. In 

addition, the study uses piedmont flood hazard assessment methods outlined in the District's PFHAM aud 

in the FEMA Guidelines. These two documents were publishcd in response to the National Research 

Council's Alluvial Fan Flooding report (NRC, 1996). The FEMA Guidelines are targeted at 

determination of flood hazards on alluvial fan landforms. The PFHAM, which is recommended for use in 

Maricopa County, Arizona, is intended ttr be applicable to the entire piedmont, not just alluvial fans. The 

PFHAM methodology incorporates geomorphic methods into the flood hazard assessment of piedmont 

surfaces. According to the FEMA Guidelines, the geomorphic approach is considered an "approximate 

method" (FEMA Guidelines p. G-12, Table G-1) because no base flood clevatious are calculated in the 

geomorphic approach. 

1.4.1 Hydrology 

The U.S. Army Corps of Engineers HEC- I model (vcrsion 4.1) was used to compute 

runoff hydrographs and peak discharges. Parameters were proccssed into HEC-1 through the 

DDMSW version 3.2.8 software from the FCDMC. Documelltation of the hydrologic modeling 

for this study is provided in Sect~on 4.0 of this Technical Document;rtion Notebook (TDN). 

1.4.2 Hydraulics 

The U.S Army Corps of Engineers HEC-RAS model (version 3.1.3) was used to computc 

the water surface profiles used for the riverine approximate floodplain delineations upstream of 

the Site 6 alluvial fan hydrographic apex. A description ofthe approximate method riverine 

floodplain delineation is provided in Section 5.0 of this TDN. 

1.4.3 Geomorphology 

Geomorphic methods that incorporate landform characteristics, surficial geologic 

mapping, soils mapping, field observations and aerial photograph interpretation as described in 

the PFHAM and FEMA Guidelines were used to delineate floodplains on alluvial fan surfaces. A 

description of the geomorphic mcthod floodplain delincation is provided in Section 6B of this 

TDN. 
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1.6 Study results 

The study resulted in the delineation of 3.1 miles of approximate riverine 100-year floodplain and 

2.37 square miles of alluvial fan floodplain. Thc inundation arcas for the newly delineated floodplains 

are shown on the maps in Section 5,6B, and B. and C. Maps at the end of this notebook. The floodplain 

mapping also includes administrative flood hazard zones defined by the Flood Control District of 

Maricopa County for the local management of flood hazards on the alluvial fan. 
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2.1 Study Documentation Abstract for FEMA Submittals 

Study Documentation Abstract Initial Restudy CLOMR LOMR X Other 
For FEMA Submittals Study 
2.1.1 Date Study Accepted 
2.1.2 Study Prime Contractor JE Fullcr I Hydrology and Geomorphology, Inc. 

Contact(s) Brian R. Isesman, P.E. & Jonathan E. Fuller, P.E., R.G., CFM 
Address 8400 S. Kyrcne Rd., Suite 201 

Tempe, AZ 85284 
Phone (480) 752-2124 
Internal Reference Number FCDMC Sun Valley ADMP 

2.1.2 Study Sub-contractor None 
Contact(s) 
Address 
Phone 
Internal Reference Number 

2.1.2 Sub Study Sub-Contractor 
Contact(s) 
Address 
Phone 
Internal Reference Number 

2.1.3 FEMA Technical Review 
Contractor Michael Baler, Jr. 
Contact(s) Mounir Boudjeinaa 
Address 3600 Eisenhower Ave. 

Suite 600 
Alexandria, VA 22304 

Phone 703-960-8800 
Internal Reference Number 

2.1.4 FEMA Regional Reviewer Michael Bakcr, Jr. Engineering 
Phone (703) 960-8800 

2.1.5 State Technical Revicwer None 
Phone 

2.1.6 Local Technical Reviewer Flood Control District of Maricopa County (FCDMC) 
Kathryn Gross, CFM 

Phone (602) 506- 150 1 
2.1.7 Reach Description White Tank Mountains Fans 4, 5 
2.1.8 USGS Quad Shect(s) with Daggs Tank, Arizona, 1984 

original photo datc & latest White Tank MTS. NE, Arizona, 1954, Photo revision 1971 
photo revision date Wagner Wash Well, Arizona, 1984 

White Tank MTS. SE, Arizona, 1954, Photo rcvision 1971 
Valencia, Arizona, 1954, Photo revision 1978 
Buckeye NW, Arizona, 1979 

2.1.9 Unique Conditions and Alluvial Fan Flooding 
Problems 

2.1.10 Coordination of Peak FCDMC - Sun Valley ADMS (2005); Sun Valley ADMS (2006) 
Discharges (Agency, Date, Existing Conditions I-IEC- 1 Modcl Rcsults 
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2.2 FEMA Forms 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 

OVERVIEW & CONCURRENCE FORM I 0.M.H No,. 3367-0148 
Expiues September 30,2005 I 

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. 

A. REQUESTED RESPONSE FROM FEMA 

This request is for a (check one): 

CLOMR: A letter from FEMA commenting on whether a proposed project, if buiit 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.) 

B. OVERVIEW 

( 1. The NFlP map panei(s) affected for all impacted communities is (are): 

Mar~copa County, Arizona and Unincorporated Areas 
Town of BucP'= 

2. Fiooding Source: White Tank Mountains Fans 4, 5 

3. Project Namelldentifier: Approximate Zone A Floodplain Delineation Study of White Tank Fans 4 & 5 

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 Revison: 

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

Physical Change H Improved MethodologyIData 

Regulatory Floodway Revision Other (Attach Description) 

Note: A photograph and narrative description o i  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: IXI Riverine Coastal 
Alluvial fan Lakes 

Shallow Flooding (e.g., Zones A 0  and AH) 
Other (Attach Description) 

Structures: Channelization LeveeiFloodwall BridgelCulvert 
Dam Fill Other, Attach Description 



C. REVIEW FEE 

Has the review fee for the appropriate request category been included? Yes Fee amount 5- 
IXI No, Explanation: New Deilneat~on by Aqency I 

Map changes based on fiooa hazard informat;on meant to improve Lpon that shown on the fcooo map or w thin the flood siJdy.. 
Please see the FEMA Web slte at hrtp:. . .!u.rrillcu v!ll,r!~d trn, I . ; ,  l!r#n for Fee Amounts and Exemptions. I 

D. SIGNATURE 

Phoenix. AZ 85009 

Certifier's Name: Jonathan Fuller, PE License No.: 26846 

Form Name and (Number) Reauired 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, additionlrevision of bridgelculverts, 
additionlrevision of leveelfloodwall, additionlrevision of dam 

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

Coastal Structures Form (Form 5) Additionlrevision of coastal structure 



D. SIGNATURE (continued) 
Ail documents submltted m suooort of thts reauest are correct to the best of mv knowiedqe I understand that any false statement may be 11 . , 

punishable by 6ne or imprisonment under Title 18 of the' United States Code, Section 10bl. 

Name: Kathryn Gross, CFM, Project Manager Company: Flood Control District of Maricopa County 

Ma~ling Address: 
2801 West Durango Street 
Phoenlx, AZ 85009 

Daytrme Telephone No Fax No 
(602) 506 1501 602-506-4601 

I E-Mall Address kag@matl marlcopa gov I 
Date 

As the community official responsible for flocbpiain management, I hereby acknowledge that we have received and reviewed this Letter of Map kevision 
(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 permits have been, or in the case of a conditional LOMR, will be obtained. in addition, we have determined that the land and 
any existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR 65.2(c). and that we 
have available upon request by FEMA, all analyses and documentation used to make this determination. 

l I 
This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to 

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



FEDERAL EMERGENCY MANAGEMEN'I'AGENCY 0.M.B No. 3067-0148 

RIVERZNE HYDROLOGY & HYDRAULICS FORM Expires Septrrnber 30, 2005 

PAPERWORK REDUCTION ACT 
Public reporting burdcn far this form is cstimatcd to avcragc 3 lhaurs pcr rcsponsc. Thc burderl cstimatc includcs thc timc for rcvialving instructio,~, starching 
cxisting data sourccs, galhcring and maintaining thc nccdcd data, and cornplcling, rcvicwiug. irnii submitting lhc form. You arc no1 rcqoircd to respond to lllis 
collection of information unless a valid OMB control nurnbcr appcars in thc uppcr right contci of this fom?. Send commcnls rcgarding thc :accuracy orthc burdcn 
cstimatc and any suggcstions for rcducing this bucdcn to: Information Cvllcclions Managcmcnt, Fcdcral Emcrgcncy Mnnagemcnl Agcncy, 500 C Strcct, SW, 
Washington DC 20472, Papcwork Rcduction Projcct (3067-0148). Submission of Lhc form is rcquircd to obtain or rctain bcncfits under thc National Flood 
lnsurancc Progmm. Please do not send your completed survcy to the rbovc address. 

Floodillg Source: White Tank Mountains Fan 4 

A. HYDROLOGY 

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

Not revised (skip to section 2) [XI No existing analysis [XI improved data 

Altcrnativc methodology Proposcd Conditions (CLOMR) Chaugcd physical condition ol'watcrshcd 

2. Comparison of Rcprcscntativc 1%-Anaual-Chancc Discharges 

Location Drainage Area (Sq. Mi.) FiS (cis) 

3. Mcthodology for Ncw Hydrologic Analysis (check all that apply) 

Revised (cfs) 

S la t$s I~~a  Anaiys~s of Gage Recc.ros [XI Prec p.Iato1 H. !>off Modc hEC 1 [TR-2(, rlf C -  . hEC-hMS LIC ] 
Reg oral Rcgress on Equal ons Olncr (prase allach ccscr pt . n  

I Plcasc cnclosc all rclc~rant modcls in dig~tal format, maps, computations (including computatiou ofparamctcrs) and documentation to support thc ncw analysis. 
Thc document, "Numerical Modcls Acccptcd by FEMA far NI'IP Usagc" lists thc modcls acccptcd by I'EMA. This ducnmcnt can bc found at: 
httn://www.fcma.aov/rnit/ts~I/c~~ modl.I>m. 

1 4. RcvicwIApproval of Analysis 

I I f  your community rcquircs a regional, slatc, or fcdcral agcncy to rcvicw thc hydrologic analysis, plcasc attttch cvidcllcc of approvallrevicw 

1 5. Impacts of Scdirncnt Transport on Hydrology 

I Was scdimcnt transport eonsidcrcd? Ycs No If ycs, thcn fill oul SccHon F (Scdimalt Transport) of Form 3. If No, thcn attacll your cnpla~lalion 
far why scdimcnt transport was not considcrcd. Explanation: Scdirncnt transport is not an clcrncnt in thc local approved hydrologic nindcling pcoccdurcs, nor 
is it a vnriablc in thc local USGS disehargc rcgrcssion equations. Scdimcnt transport is corisidcrcd explicitly in thc alluvial fan floodplain dclincatio~i. 

B. HYDRAULICS 

1. Reach: No existing delineations are revised. New approximate riverine delineations are submitted upstream of fan apexes. 

I Downstream Limit 

Description Cross Section Water-Surface Elevations (R.) 

Effective ProposediRevised 

See attached annotated FIRMS 

I Upstream Limit See attached annotated FIRMS 

I 2. Hydraulic Mcthod Uscd 

Hydraulic Analysis HEC-RAS [HDC-2 , HEC-RAS, Othcr (Attach dcscriplion)] 





I FEDERAL EMERGENCY MANAGEMENTAGENCY ( 0.M.B No. 3067-0148 1 
RZVERlNE HYDROLOGY & HYDRAULlCS FORM Expires Septernbev 30,2005 

PAPERWORK REDUCTION ACT 

1 lnsurancc Program. Please do not send your completed survey to tho above address. I 
Flooding Sourcc: White Tank Mountains Fan 5 
Note: Fill out onc form for cach flooding sourcc studied I 

A. HYDROLOGY 
- 

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

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

Altcrnativc methodology Pn,posed C<mditions (CLOMR) Changcd physical condition ofwatcrshcd 

2. Comparison of Rcprcscntativc I%-Annual-Chancc Discharges 

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

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

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

Plcase cnclosc all rclcvant modols in digital format, maps, computations (including computation ofparamctcrs) and documentation to support thc new analysis. 
Thc document, "Numerical Modcls Acccptcd by FEMA for NPlP Usilgc" lists thc modcis acccpted by I'EMA. This documcnt can be found at: 
httn:/lwww.fcma.sovhit/lsdicn modl.lrn. 

4. RcviewlApproval of Analysis 

If your community rcquircs a regional, slate, or fcdcral agcncy to rcview thc hydrologic analysis, plcasc attach cvidcncc of approvallrcvicw 

5. Impacts of Scdimcnl Transport on Hydrulogy 

B. HYDRAULICS 

1. Reach to be Revised: No existing delineations are revised. New approximate riverine delineations are submitted upstream of fan apexes. 

Description Cross Section Water-Surface Elevations (fl.) 

Effective ProposedlRevised 

Downstream Limit See attached annotated FIRMS 

Upstream Limit See attached annotated FIRMS 

2. Hydraulic Mcthod Used 

Hydraulic Analysis HEC-RAS [HEC-2 , HEC-RAS, Othcr (Attach dcscription)] 



B. HYDRAULICS (CONTINUED) 

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-2IHEC-RAS. CHECK-2 and CHECK-RAS identify 
areas nf nnntential error or mncern These tools do not reolace enoineerino iudament. CHECK-2 and CHECK-RAS can be downloaded from I -. . 
MIL ... .. . .. ; . ~ ~ 

If vo.. n saaree ily th i 

, 7 - . - , , . . - . . . . . . . . - - . . . . . .  ~ - - - ~ ~ ~ . . -  -~ 

n:Ilwfemaoovlmit/tsdlfrm soft.htm. We recommendihat you Feview GGr i ~ c - 2 , a n d  HEC-RAS models with CHECK-2 and CHECK-RAS. 
I messaae. olease attach an exolanation of whv the messaqe is not valid in this case. Review of your submittal and I ,~ .  . -~ 

I resolution 2 valid modeling di;crepancies will result in ;educed review h e .  
- 

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

4. Models Submitted 

I Duplicate Effective Model" Natural File Name: Floodway File Name: 
Corrected Effective Model' Natural File Name: Fioodway File Name: 
Existing or Pre-Project Conditions Model Natural File Name: zone_a45 Fioodway File Name: zone-a45 
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name: 
Other - (attach description) Natural File Name: Floodway File Name: 

I *Not rquircd for revisions to approximate I,%-annual-chancc floodplains (Zonc A) f o r  dctails, rcfer to thc eorrcsponding scclion of thc insttuctions 

I Thc document "Numerical Modcls Acccptcd by PEMA for NFlP Usagc" lists the modcls acccptcd by FEMA. This documcnt can hc found at: 

http:/lwww.fcma.eov/~~il/tsdI~11 modl.htm. 

C. MAPPING REQUIREMENTS 

A certified topographic map must bc sub~nittcd showing thc following informatiou (whcrc applicable): tbc boundaries of thc cffcctive, existing, and proposcd 
conditions I%-annual-chancc floodplain (fur approximate Zonc A rcvisions) or thc boundarics of thc 1 %- and 0.2%-annual-chancc floodplains and rcgulatoly 
floodway (for dctailcd Zonc AE, AO, and AH rcvisions); location and alignment ofall cross scctions with stationing control indicated; streiim, road, and othcr 
alignments (c.g., dams, lcvccs, ctc.); currcnt community cascmcnts and boundarics; bolmdarics ofthe reqocstcr's property; ccrlificatian of a registered profcssionai 
enginecr rcgistcrcd in thc subjcct Statc; location and description of rcfcrcncc marks; and thc rcfcrcnccd verlical datum (NGVD, NAVD, etc.). 

Natc that thc baundarics of  thc cxisting ar proposcd conditions floodplains and rcgulatory floadway to bc shown on t l~c  rcviscd FIRM andlor FRPM must tie-in with 
thc cffcctivc floodplain and rcgulatoly floodway boundaries. Plcasc attach a copy of the effedivc V l R M  and/or FBIIM, annotltcd to show thc boundaries of thc 
rcviscd 1%- and 0.2%-almual-chanec floodplains and rcgutatary floodway thal tic-in with thc boundarics of the cffcctivc I %- and 0.2%-annual-chancc floodplain 
and rcgulatoly floodway at tho upstrcem and downstream Limits of thc arca ofrcvision. 

D. COMMON REGULATORY REQUIREMENTS 

I. For CLOMR rcqucsts, do Rasc Flood lllcvations (BPEs) incrcasc? Ycs No 

For CLOMR rcqucsts, i f  cithcr of thc following is truc, plcasc subinit cvidcnce of compliance with Section 6512 of thc NFlP regulations: 

Thc proposed projcct cncroachcs upon a rcgulatoty floodway and would rcsult in incmascs abuvc 0.00 foot. 
Thc proposcd projcct cneroachcs upon a SFHA with BFfls cstablishcd and would rcsult in inercascs abovc 1.00 fool. 

4. Docs thc rcqucst involvc thc placcmcnt or proposcd placcmcnt of fill? Ycs No 

If Ycs, the community must bc ablc to ccnify that the arca to bc rcmoved from thc spccial flood hazard arca, to i~lcludc any structures or proposcd structures, 
meets all ofthe standards of thc local floodplain ordinances, and i s  reasonably safe from flooding in accordance with thc NFlP regulations set tbrth at 44 CFR 
60.3(8)(3), 65,5(a)(4), and 65.6(a)(14). Plcasc scc thc MT-2 illsbllctions for marc informatioll. 

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

If Ycs, attach cvidcnco o f  rcgulatory floodway revision notification. As pcr Paragraph 65.7(b)(l) of the NFIP Regulations, notification is rcquircd for rcqucsts 
involving rcvisions to thc rcgulatory floodway. (Not rcquired for rcvisions to approximate I %-annual-chmcc floodplains [stadicd Zanc A designation] unlcss 
a regulatory floodway is bcing addcd Elemcnts and examplcs of rcgulatory floodway vcvision notification can bc found in tilt MT-2 Form 2 Instructions.) 

4. For LOMil  requcsa, docs this rcqucst requirc propcrty awncr notification and acceptance of BEE inaeascs? Ycs H No 

I f  Ycs, plcaso attach proofaf properly owncr notification and acccptancc (if available]. Elcmcnls of and cxamplcs of propcrly owncr notification can bc found 
in the MT-2 Form 2 Instructions. 



FEDERALEMERGENCYMANAGEMENTAGENCY O.M.B. No. 3067-0148 

Expirer September 30, 2005 

ALLUVIAL FAN FLOODING FORM 

PAPERWORK REDUCTION ACT 

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. 

r~ 

Flooding Source: Fan Site 4 

Note: Fill out one form for each flooding source studied 

A. THREE-STAGE ANALYSIS (Based on FEMA Guidelines dated February 23,2000) 

1. Staae 1 Analvsis 

a. The landform is composed of (check one) IXI alluvial debris flow deposits. 

( b. Source of data used to determine composition, morphology, and location of the landform: 

I NRCS Soils Maps, AZ Geological Survey Geologic Maps, USGS Topographic Maps. Aerial Photos, Field Observation 

I c. Is there an NRCS soils survey and soil survey map available? H Yes No 

If Yes, please include a copy of the map and any pertinent sections of the soil survey 

I 2. Staae 2 Analvsis 
a. The alluvial fan exhibits act~ve inactive IXJ a combination of active and inactive alluvial fan flooding 

I b. Approximate age of inactive fan surfaces (thousands of years): > 10,000 yrs. 

I c. Is there an opportunity for avulsions that could lead channels or sheetfloods across the older fan surfaces? 
Yes IXJ No 

I d. Is there evidence of headcutting that could lead to stream piracy? Yes No (Only in active, unstable areas) 

I e. is there geomorphicevidence of past avuisions during the Holocene epoch? IXJ Yes No (Only in active, unstable areas) 

f. The fan exhibits the following types of flooding (check one): 

Flooding along stable channels 

Sheetfiow 

Debris flow 

IXI Unstable flow path flooding 

Staqe 3 Analvsis 

The boundaries of the 1%-annual-chance floodplain have been determined using (check one): 

Risk-Based Analysis 

FEMA FAN program (if discharge at the apex is different than that given in the effective FIS, then attach MT-2, Form 2 along with a 
plot of the flood freauencv curve on loa-normal probabilitv paper and include the drainage area above the hydrographic apex, and the mean, 
standard deviation, and skew coefflcieit of the curve) 

n Shedflow Mefhorln - -. . - - . . . - . . . . . - .. . - - - 
Hydraulic Analytical Methods 

IX Geomorohic Data, Post-Flood Hazard Verification, and Historical Information 
0 ~ompos'ite Methods 



6. STRUCTURAL FLOOD CONTROL MEASURES 

1. The following structural flood control measures are proposed or built (check one): No Structural Measures are Prooosed 

Channelization LeveelFloodwall Dam Sedimentation Basin 

2. Do the constructed or proposed structural measures affect flood hazards (including velocity, scour, and sediment deposition) on other areas of the 

fan? Yes No 

3. Attach completed Form 3 (Riverine Structures Form). 

4. Sediment Transport Considerations: 

Was sediment transport considered? Yes No If Yes, then fill out Form 3, Section F (Sediment Transport). 

If No, then attach your explanation for why sediment transport was not considered. 

5. Please attach a copy of the formal Operations and Maintenance Plan 

C. MAPPING REQUIREMENTS 

I 
I Attach a certified topographic work map showing the following: 

- The boundaries of the alluvial fan including: toe, topographic and hydrographic apexes. and lateral boundaries 

- The delineation of the active and inactive portions of the fan as determined by the Stage 2 analysis 

- The revised 1%-annual-chance floodplain boundaries, as determined by the Stage 3 Analysis, that tie into the effective 

I floodplain boundaries 

- The correct alignment of all structural features 

- The map scale 



I FEDERALEMERGENCYMANAGEMENTAGENCY 

1 ALLUVIAL FAN FLOODING FORM 
- 

PAPERWORK REDUCTION ACT 

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 OM6 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: lnformation 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: Fan Site 5 

Note: Fill out one form for each fiooding source studied 

A. THREE-STAGE ANALYSIS (Based on FEMA Guidelines dated February 23,2000) 

1. Stage 1 Anaivsis 

a. The landform is composed of (check one) €4 alluvial debris flow deposits. 

c. Source of data used to determ~ne composition, morphology, and location of the landform: 

NRCS Soils Maps, AZ Geological Survey Geologic Maps, USGS Topographic Maps, Aerial Photos, Field Observation 

c. Is there an NRCS soils survey and soil survey map available? N Yes No 

If Yes, please include a copy of the map and any pertinent sections of the soil survey 

I 3. Stage 2 Analvsis 
b. The alluvial fan exhibits active inactive a combination of active and inactive alluvial fan fiooding. 

I f. Approximate age of inactive fan surfaces (thousands of years): > 10.000 yrs. I 
I g. Is there an opportunity for avulsions that could iead channels or sheetfloods across the older fan surfaces? 

Yes €4 No 

I h. Is there evidence of headcutting that could lead to stream piracy? IXI Yes No (Only in active, unstable areas) I 
I i. is there geomorphic evidence of past avuisions during the Holocene epoch? Yes [7 No (Only in active, unstable areas) I 

f. The fan exhibits the following types of flooding (check one): 

IXI Flooding along stable channels 

0 SheeWlow 

Debris flow 

N Unstable flow path flooding 

3. Stage 3 Analysis 

The boundaries of the 1%-annual-chance floodplain have been determined using (check one): 

Risk-Based Analysis 

FEMA FAN program (if discharge at the apex is different than that given in the effective FIS, then attach MT-2. Form 2 along with a 
plot of the flood frequency curve on log-normal probability paper and include the drainage area above the hydrographic apex, and the mean, 
standard deviation, and skew coefficient of the curve) 
Sheetflow Methods 
Hydraulic Analytical Methods 
Geomorphic Data, Post-Flood Hazard Verification, and Historical Information 
Composite Methods 



B. STRUCTURAL FLOOD CONTROL MEASURES 

2. The following structural flood control measures are proposed or built (check one): No Structural Measures are Prooosed 

Channelization LeveelFloodwall Dam Sedimentation Basin 

2. Do the constructed or proposed structural measures affect flood hazards (including velocity, scour, and sediment deposition) on other areas of the 

fan? Yes No 

3. Attach completed Form 3 (Riverine Structures Form). 

4. Sediment Transport Considerations: 

Was sediment transport considered? Yes No If Yes, then fill out Form 3. Section F (Sediment Transport). 

If NO, then attach your explanation for why sediment transport was not considered. 

5. Please attach a copy of the formal Operations and Maintenance Plan. 

C. MAPPING REQUIREMENTS 

Attach a certified topographic work map showing the following: 

- The boundaries of the alluvial fan including: toe, topographic and hydrographic apexes, and lateral boundaries 

- The delineation of the active and inactive portions of the fan as determined by the Stage 2 analysis 

- The revised 1%-annual-chance floodplain boundaries, as determined by the Stage 3 Analysis, that tie into the effective 

floodplain boundaries 
- The correct alignment of all structural features 

- The mao scale 



m SECTION 3: MAPPING AND SURVEY INFORMATION 

3.1 Field Survey Information 

Ground control survey work associatcd with the topographic mapping was performcd by RBF 

Consulting of Phoenix, Arizona under contract with the FCDMC. The survey data for this project is 

presented in thc North Amcrican Datum of 1983 (NAD 83), 1992 Ccntral Zone of Arizona State Plane 

Coordinate System. Elevations are referenccd to the North American Vcrtical Datum of 1988 

(NAVD88). 

3.2 Mapping 

The topographic mapping was provided by Landala Airborne Systems of Iwine California, under 

contract with the FCDMC in 200012001. Thc flight datcs for the [napping were 12-1 6-00, 12-17-00, and 

12-27-00. The topographic mapping was prepared by photograrnmetric methods to national map 

accuracy standards for I-inch cquals 500 feet with a 10-foot contour interval. 
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SUN VALLEY AREA DRAINAGE MASTER PLAN 

4.1 Method Description 

The methods cmployed in this study were those outlincd in the current Drainage Design Manual 
., 

for Maricopa County, Volume 1, Hydrology (1995) and 2003 draft reviscd Hydrology Manual. The 

DDMSW version 3.2.8 was used to assist in the development of the HEC-1 models. The U.S. Army 

Corps of Engineers HEC-1 model (version 4.1) was used to compute runoff llydrographs and peak 

discharges. 

Rainfall losses were calculated by use of the Green and Ampt infiltration equation with an 

allowance for surface rctention loss with~n HEC-1. The Phoenix Mountain S-Graph was used to geueratc 

unit hydrographs. Channel routing was performed using the normal depth Modified Puls method. 

Peak discharges were cstimated at various concentration points. Rainfall-runoff models were 

generatcd for the 100-year return period b r  the 6- and 24-hour durations. Thc larger estimate is 

recommended for use in thc floodplain delineation. 

4.2 Parameter Estimation 

e 4.2.1 Drainage Area Boundaries 

The study area watershed and hydrologic subbasins are shown on Plate 1. The total 

watershed area modeled is approximately 5.8 square miles. Three individual subbasins were 

modeled varying in size from .64 to 3.64 squarc miles in size. Subbasin boundaries were 

delineated in ArcGIS 9.1 based on examination of the 2005 0.8 ft pixel color orthorectified aerial 

photographs and thc 10-foot topography (dated 2001). Watershed areas were computed using 

XTools within ArcGIS. 

4.2.2 Watershed work maps 

Refer to Plate 1 for the watershed work map used for thc HEC-1 modeling. Platc 2 

shows the NRCS soils data and the distribution of saturatcd conductivity values for the area. 

Plate 3 shows the existing conditions land use distributions for the watcrsheds. 

4.2.3 Gage data 

No streamflow gage data were available for the washes in the study area. Therefore, the 

results of the rainfall-runoff modeling are compared with the USGS regional regression equations 

and previous studics in Section 4.5. 
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SUN VALLEY AREA DRAINAGE MASTER PLAN 

.. . . 
Historical Flooding Information 

Field (1994) describes significant channel changcs resulting from a large tropical storm in 

1951 as reported in Kangieser (1969). The National Wcather Service (NWS) Buckeye station 

(#021026) recorded 1.00", 2.60". 0.75", and 0.80" ofrainfall on August 27, 28, 29, and 30, 1951, 

respectively for a total of 5.15". This may be the rainfall event(s) responsible for the large 

channel changes reported by Ficld (1994) on Site 36. Other significant channel changes arc noted 

throughout the area on the 1953 aerial photographs of the ADMP study area, particularly in the 

White Tank Wash watershed. The largcst daily total during the period of record for the NWS 

station is 4.90" recorded on September 2, 1894. The 2nd largest rainfall recorded since March 

1893 occurred on September 8, 1916 when 3.29" of rainfall was recorded. 

The SCS ( 1  963) indicates that the August 195 1 storm inundated 12,240 acres and was 

similar in magnitude to events in January 1916 and September 1939. In January 1916,2.26" of 

rain was recorded over five consecutive days. During September 1939,4.5" of precipitation was 

recorded between the 4th and 13th of the month. The highest single daily total during the period 

occurred on the 4th when 2.27" of rain were recorded at the NWS Buckeye station. It is 

unknown if the daily values recorded in August 1951 represent a single storm. If they do, it 

would be one of the highest storm totals in this long record. 

CH2M Hi11 (1992) performed a palcoflood survey that indicated that a flood between 

2,000 cfs and 5,000 cfs occurred at some time in the past 100 years. They also report a more 

recent event of 500 to 1,000 cfs. They suggest that the large flood attributed to a tropical storm in 

195 1, as reported in Field (1994), may be responsible for emplacing the slackwater deposits used 

in the 2,000 to 5,000 cfs estimate. The narrow chute of the channel ahovc the apcx may be 

preventing preservation of older paleoflood evidence. The more recent flood reported by CH2M 

Hill may have bee11 the August 15, 1990 storm recorded by the FCD ALERT gage #5200 which 

is the largest and most intense rainfall recorded in the 16 years of operation of this station (3.15" 

in 24 hours and 2.20" in 3 hours). 

4.2.4 Statisticalparameters 

The only statistical data used directly in the study were the precipitation statistics 

obtained from the NOAA Atlas 2, Arizona. The statistics from the NOAA Atlas were analyzed to 

develop the rainfall depth-duration-frequency table for the watershed. The analysis was 

performed using the PREFRE program within DDMSW. Thc prograin output is provided in 

Appendix D. 
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SUN VALLEY AREA DRAINAGE MASTER PLAN 

0 4.2.5 Precipitation 

Thc rainfall depths used for the HEC-1 model werc obtained from the NOAA Atlas 2 

maps for Arizona. Thc NOAA Atlas 2 maps are rcproduced in the Hydrology Mauual and copies 

of these are includcd in Appendix D. Figurc 4.1 shows the location of the Sun Valley ADMP 

study area on the NOAA maps for the data required for input into the PREFRE program. The 

multiple storm option (JD records) was used to determine the critical storm at cach concentration 

point in the HEC-1 model. Thc depth-area reduction factors wcrc applied as computed by the 

DDMSW computer program for use with HEC-1. Note, the point values used for the modeling 

were taken as the value over the mountainous area. This represents a conscivative assessment of 

the rainfall potential over the p r i r n a ~  runoff generating areas for all of the study area watcrshed 

contributing to alluvial fan apiccs. 

The storm duration modcled was thc 6-hour storm as described in the Drainage Design 

Manual for Maricopa County. The temporal distributions for the 6-hour storms with the JD 

records were implemented via the DDMSW program. 

The 24-hour storm used was thc SCS Type 11 disli-ibution as coded by thc DDMSW as 

PC records for HEC- 1. 
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SUN VALLEY AREA DRAINAGE MASTER PLAN C 

Figure 4.1. Watershed Location on NOAA Atlas I1 Maps 

4.2.6 Physical parameters 

Rainfall Losses 

Rainfall losses were computed using the Green and Ampt method as outlined in the 

Drainage Design Manual for Maricopa County, Volume I, Hydrology. The County's 

preprocessing program for HEC-1, DDMSW, version 3.2.8 was used to perform the lumped 

parameter calculations and to develop the draft HEC-1 models. The development of the soils, 

land use, and subbasin data for use in the DDMSW is described briefly below. 

Soils 

The NRCS (formerly SCS) Soil Survey ofAguila-Carefree Area (Camp, 1986) and Soil 

Survey of Maricopa County, Central Part (Hartman, 1977) present the descriptions of the soils in 

the study watershed. Appendix A and B of the Drainage Design Manual provide loss rate 

parameters for the map units for this soil survey. The loss rates from the Appendices of the 

Manual are integrated into the DDMSW. Natural rock outcrop percentages from the Manual 

were assumed to be 50 percent effective for the purposes of computing RTIMP. 
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SUN VALLEY AREA DRAINAGE MASTER PLAN 

The spatial distribution of the soil map units for thc watershed area is shown on Plate 2. 

Plate 2 also shows the saturated conductivily values (XKSAT) for the soil units in the watershed. 

Notc these values are based on the data in the Appendices of the Drainage Design Manual. 

Areas of each soil unit in each subhasin were conrputed using ArcMap - ArcView 9.1 

software. These data were importcd into the DDMSW. Average subbasin XKSAT values were 

then computed using logarithmic averaging as implemented in the DDMSW version 3.2.8. 

The subbasiu soil data, soil map unit descriptions, and subbasin average rcsults are 

provided in Appendix D. 

Land Use 

Existing land use conditions were evaluated based on examination of the aerial 

photographs and a slope map generated from the 10-foot contour data. Since the entire modcling 

area was essei~tially undeveloped at the time of this study, land use categories werc assigned 

based on a range of slope observed. Guidance from thc Drainage Dcsign Manual was uscd to 

differcntiate three land use categories based on slope: I )  Natural Desest Rangeland (slopes 0-5%), 

2) Natural Hillslopes, Sonoran Desest (slopes 5-lo%), and 3) Natural Mountain Terrain (slopes > 

10%). Figure 4.2 shows the shaded slopc map overlain with the generalized land use categories 

delineated for the existing conditions in this study. Existing land uses are also presented on Platc 

3. Only the Natural Desert Rangeland and Natural Mountain Terrain categories were selccted for 

the Fan 4 and 5 watersheds as shown on Figure 4.2. 
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SUN VALLEY AREA DRAINAGE MASTER PLAN 4 
I Legend 

Existing Land Use slope of 10-ft TIN 1 
TY pe Percent 

-lillslopes (NHS) - 510 % slopes 0 0 - 5  

Mountain Terrain (NMT) - > 10% slopes I 1 5 - 10 

Figure 4.2. Slope and Assignment of Existing (Natural) Land Use Types 
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SUN VALLEY AREA DRAINAGE MASTER PLAN 

Table 4.1 summarizes the hydrologic parameters related to the land use categories used in 

the analyses for estimation of rainfall excess using the Grcen and Ampt method and Maricopa 

County procedures. Thesc parameters include surface retention loss (IA), effectivc impervious 

area (RTIMP), basin roughness (Kn), vegetation cover (%), and antecedent moisture conditions 

(DTHETA Condition). 

The subbasin cxisting land use data arc provided in Appendix D. 

Unit Hydrograph 

The S-Graph unit hydrograph method as outlined in the Drainage Design Manual was 

used in the HEC-1 modeling of the watcrshed. Watershed drainagc areas, lag timc flow path 

lengths, Lca lengths, and slopes were delineated manually based on examination of the 2005 

aerial photographs, and 2001 10-foot contour data for the area. Areas, lengths, and subbasin 

centroids werc computcd using ArcMap - ArcView 9.1 CIS software. 

Table 4.1. Land Use Types and Hydrologic Parameters 

Dimensionless S-graphs were assigned based on whether the basin was predominantly 

mountainous terrain 01. not from examination of the existing land usc data. Both watersheds for 

Fan 4 and 5 were considered mountainous and therefore were assigned the Phoenix Mountain S- 

graph described in the Drainage Design Manual. 

Surface roughness values were assigned as shown in Table 4.1 described above. These 

values comc from guidance provided in Table 5.6 and Appendix D.2 of the 2003 Drainage 

Design Manual, Volume I, Hydrology. Lag timcs were calculatcd based on the geometric and 

land use parameters for each subbasin. Tablcs summarizing the lag time calculations and S-graph 

assignment are provided in Appendix D. 

Kn 

0.04 

0.05 

Routing Parameters 

* Note: RTIMP for natural land use types taken from soils data and assumcd 50% effective 

IA (in) 

0.15 

0.25 

No hydrologic routings werc performed as part of the hydrology for this study 
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Vegetation 
Cover (%) 

30 

30 

DTHETA 
Condition 

Dn' 

Dn' 

Land Use 
Code 

920 

930 

RTIMP 
(%)* 

0 

0 

Description 

Natural hillslopes, Sonoran 
desert, slopcs 5 - 10 % 

Natural Mountain Terrain, 
slopes > 10 % 



SUN VALLEY AREA DRAINAGE MASTER PLAN 

a 4.3 Problems Encountered During the Study 

4.3.1 Special problems and solutions 

A 5 minute time stcp was originally specified for the model; however, this rcsulted in a reported 

unit hydrograph volume of 0.99 from the HEC-I output for subbasin S500 that is not acceptable for the 

unit hydrograph procedure. The problem occurs because the MCUHP2 program output rcsults in a 

discretized unit hydrograph limited to 50 ordinates. Subhasin S500 has a lag time that would require 

more than 50 ordinates to fully represent the unit hydrograph. Therefore, a 10 minute time step was 

selected which enables the unit hydrograph to be fully captured within the MCUHP2 program 50 ordinate 

limitation. 

4.3.2 Modeling warning and error messages 

No warnings or error messages occur in thc HEC-I models. 

4.4 Calibration 

No calibration of the models was performed as pait of this study. Howcver, the results wcre 

compared to previous studics and regional regression equations and found to be reasonable. In addition, 

the methods used in this study have becn designed for application to the uea  and have becn found to 

produce reasonable results in hundreds of studics throughout Maricopa County. 

4.5 Final Results 

4.5.1 Hydrologic analysis results 

Table 4.2 shows the peak discharges and total runoff volumes 1.esults. The 6-hour storm 

produces higher pcak disehargcs for drainage areas less than about 1.5 square milcs. Thc 24-hour 

storm produces the higher 100-year pcak dischargcs for the largcr drainage basins. 

Table 4.2. 100-Year Peak Discharge and Total Runoff Volume to Fans 4 and 5 Apices 

24-hour 6-hour 

AREA QlOO Time Vol. Vol. Q100 Time Vol. Vol. 
Fan I 1 1 I I I I I 1 

' = Total potential flow at downstream-most apex location for Fan 4. 

Ill FULLER Fan 4 & 5 Approx~mate FDS Pagc 4-8 
SCWOLO(~'I Q ~ n o m w r  IK Sun Vdlley ADMP 

= 



SUN VALLEY AREA DRAINAGE MASTER PLAN 

n 4.5.2 Verzjication of results 

Figures 4.3 and 4.4 show plots of the peak discharge results for the 100-year models 

versus the USGS regional regression equations for Region 12 for Fan 4 and 5 respectively. The 

model results fall below the 100-year regression curve for the region. 

Given the predominance of sandy loam textured soils in the watersheds, these results are 

considered reasonable. In addition, it should be noted that the average elevation for Fan 4 (about 

1700 feet) falls below the "cloud of common values" for Region 12. That is, the data used to 

develop the Region 12 equations did not include watersheds with average elevations below about 

2000 feet. Most of the gages included in the Region 12 datasets drain higher elevation areas from 

the Bradshaw Mountains and along the Mogollon Rim, including the Salt-Verde River basins. 

Those watersheds experience higher annual precipitation amounts and have higher 100-year point 

rainfall statistics than the White Tank Mountains. Therefore, results falling below the regional 

curves are not considered surprising or unreasonable. 

Region 12 -Elevation 1700 feet 

Figure 4.3. Comparison of 100-year HEC-1 Model Results with USGS Regression Equations For Fan 

4 
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Region 12 -Elevation 2400 feet 

Figure 4.4. Comparison of 100-year HEC-1 Model Results with USGS Regression Equations-Fan 5 

4.5.3 Comparison with Previous Studies 

Table 4.3 shows a comparison of the results of the existing condition 6-hour and 24-hour 

models with the previous Floodplain Delineation Study model results by the Alpha Engineering 

(1994). The FDS used the Phoenix Mountain S-Graphs and the Green-Ampt loss method for 

computation of rainfall excess. The rainfall data are similar to the models for the current study. 

The exact drainage basins were not modeled. The current watersheds S400, S410 and S500 are 

very similar to the Alpha watersheds Al ,  B1, and C1, respectively. Comparison of the unit 

discharge (cfs/sq.mi.) shows comparable results between the two studies. 
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Table 4.3. Comparison of 100-Year Peak Discharges with White Tank Wash lrDS (Alpha, 1994) 
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SECTION 5:  HYDRAULIC ANALYSIS 

5.1 Method Description 

Approximate method hydraulic modcling was used to delineate riverille floodplains on reaches 

upstream of the alluvial fan apcxes. Normal depth computations for representative cross sections were 

performed using HEC-RAS to estimate thc depth and width of inundation from the 100-year flood. The 

resultant width was applied to the stream reach for each represcntative cross section. In somc cases, 

adjustments to the computed floodplain widths were made based on aerial photograph interpretation and 

application of geomorphic principles. 

100-year floodplains wcre deliueatcd using approximate methods upstream of thc hydrographic 

apexes of White Tank Fans 4 and 5. The U.S. A ~ m y  Corp of Engineers HEC-RAS v. 3.1.3 was used to 

perform the hydraulic rating calculations. Cross section locations along the study reaches were sclected 

depending on the variability of'the channel gcometry. On average, the average cross section spacing for the 

channels upstream of Sites 4 & 5 is approximately 1,800 fcet. Cross section data were collected from the base 

map using various software tools available in AutoCAD Land Development Desktop 2005. The base map 

used includes that described in Section 5.2 (below). Appendix E includes the HEC-RAS cross sections and 

detailed input and output, 

5.2 Study Work Maps 

The Zone A delineations for the Sitcs 4 & 5 alluvial fans are shown on I"= 400', 10' contour interval 

base mapping with orthographic aerial photography. The work study maps and Index Shcct are presented with 

this Technical Data Notebook (TDN) on 2Wx36" sheets. Reduced-scale copies of the work maps are included 

on Figure 5.1. The full-size sheets are contained in Exhibit Maps C of the TDN. 

The work maps include cross-section locations, floodplain boundaries, zone designations, road names, 

state-plane coordinate grid, section lines, corporate boundaries and stream namneslnumbers. The flood zones 

delineated using approximate method hydraulic modeling of thc rcaches upstream of thc alluvial fan apexes 

are shown as Zone A administrative floodways on the work maps and annotated FIRM panels. 

Portions of the approximate method alluvial fan floodplain dclineation overlie detailed riverine 

floodplain delineations perhrmed for the Hassayampa Rivcr. Where administrative floodways delineated for 

the approximate method alluvial fan floodplain delineation overlie detailed study riverine floodplain fringe, 

the floodway zones are shown on the FIRM. However, where alluvial fall floodplain delineations that are not 

administrative floodways overlie the detailed riverine delineation in the riverine floodway Fringc, the riverine 

0 delineation is shown on the FIRM and work maps. 
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CERTIFIED MAIL 
RETURN RECElfT REQUESTED 

The Honorable Fulton Brock 
. Chairman, Maricopa County 

Board of Supervisors 
301 West Jefferson, lOth Floor 
Phoenix, AZ 85003 

Dear Mr. Brock: 

OCT 2 4 2007 
.. . . - · ·-

. J'CH_ ~ .o-~ . I - .. rn.A\;t 
;ptaJ 1 ~~~':;~;?s; --
J~o·~N- ·- -~- ~s...·: ·· 

Community: Maricopa County _ ~ -::l.f~--- - ,, ~:; 
Community No.: 040037 ~/i":"C~C'N=:i7'R=AC-. ~~"' =.=....;,,;;,.___,._ 

~ou-r: ~}~~--~ · 
·V IlL~____.. 

. ~~ ~V:Y.;;;.;::=. !.:.,. ~\::a; 

This is in regard to a Letter of Map Revision (LOMR) request dated September 4, 2007, from 
Ms. Kathryn Gross, CFM, Project Manager, Flood Control District of Maricopa County, that the 
Department ofHomeland Security's Federal Emergency Management Agency (FEMA) evaluate the 
effects that updated flood hazard data for White Tank Mountains Fans 3, 13, 16; 4, 5; 6; 17, 18, 19; 10, 11, 
and 20 would have on the flood hazard information shown on the effective Flood Insurance Rate Map 
(FIRivr) f6r your community. This LOMR request is referred to as Case No. 07-09-1894P. This letter is 
based on the best available flood hazard information and is intended to improve upon that shown on the 
effective FIRM. 

We reviewed the submitted data enclosed in the application package (with appendixes) entitled 
"Approximate Zone A Floodplain Delineation Study of White Tank- Technical Data Notebook, Fans 3, 
13, and 16 - Fans 4, and 5- Fan 6- Fans 17, 18, and 19- Fans 10, 11 , and 20," prepared for the Flood 
Control District of Maricopa County by JE Fuller/Hydrology & Geomorphology, Inc., dated 
November 2006. We have determined that the submitted data meet the minimum floodplain management 
criteria of the National Flood Insurance Program (NFIP), but FEMA cannot issue a LOMR or Physical 
Map Revision at this time. 

In accordance with Paragraph 60.3(b)(4}ofthe NFIP regulations (copy enclosed), we encourage your 
community to use the draft work maps entitled "Approximate Zone A Floodplain Delineation Study of 
White Tank Fans 3; 13, & 16, Sheet 2 to 5, FCD 2004C049, Sun Valley Area Drainage Master Plan;" 
"Approximate Zone A Floodplain Delineation Study of White Tank Fans 4 & 5, Sheet 2 to 6, FCD 
2004C049, Sun Valley Area Drainage Master Plan;" "Approximate Zone A Floodplain Delineation Study 
of White Tank Fan 6, Sheet 2 and 3 , FCD 2004C049, Sun Valley Area Drainage Master Plan;" 
"Approximate Zone A Floodplain Delineation Study of White Tank Fans 17, 18, & 19, Sheet 2 to 4, FCD 
2004C049, Sun Valley Area Drainage Master Plan;" and "Approximate Zone A Floodplain Delineation 
Study ofWhite Tank Fans 10, 11, & 20, Sheet 2, FCD 2004C049, Sun Valley Area Drainage Master 
Plan," all dated November 2006, as the best available data for floodplain management purposes until such 
time as FEMA can physically revise the FIRM or issue a LOMR. 

This letter is based on minimum floodplain management criteria established under the NFIP. Your 
community is responsible for approving all floodplain development and for ensuring all necessary permits 
required by Federal or State law have been received. State, county, and community officials, based on 
knowledge of local conditions and in the interest of safety, may set higher standards for construction in the 
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Special Flood Hazard Area, the area subject to inundation by the base ( 1-percent -annual-chance) flood. If 
the State, county, or community has adopted more restrictive or comprehensive floodplain management 
criteria, these criteria take precedence over the minimum NFIP criteria. 

If you have questions regarding floodplain management regulations for your community or the NFIP in 
general, please contact the Consultation Coordination Officer (CCO) for your community. Information on 
the CCO for your community may be obtained by calling the Director, Mitigarion' Division ofFEMA in 
Oakland, California, at (510) 627-7175. If you have questions regarding this letter, please call our Map 
Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). 

Max H. Yuan, P.E., Project Engineer 
Engineering Management Section 
Mitigation Directorate 

Enclosure 

cc: The Honorable Bobby Bryant 
Mayor, Town of Buckeye 

Mr. Timothy S. Phillips, P.E. 
ChiefEngineer and General Manager 
Flood Control District of Maricopa County 

Ms. Lynn M. Thomas, P.E., CFM 
Technical Supervisor 
Flood Control District of Maricopa County 

Mr. Ted Collins, CFM 
Principal Floodplain Coordinator 
Flood Control District of Maricopa County 

Ms. Kathryn Gross, CFM 
Project Manager 
Flood Control District of Maricopa County 

Mr. Scott Lowe, P.E. 
Director 
Public Works 
Town of Buckeye 

Mr. Brian Cosson, CFM 
NFIP Coordinator 
Office of Dam Safety and Flood Mitigation 
Arizona Department of Water Resources 

Jonathan Fuller, P.E. 
JE Fuller/Hydrology and Geomorphology, Inc. 

For: William R. Blanton Jr., CFM, Chief 
Engineering Management Section 
Mitigation Directorate 
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5.3 Parameter Estimation 

HEC-RAS v3.1.3 was used to determine the flow width and dcpth for each cross scction. All of thc 

reaches were modeled in thc sub-critical flow regimc and the downstream boundary conditions wcre set at 

normal depth. 

5.3.1 Roughness Coefjcientr 

Manning's roughness coefficient (n value) describcs the friction attributable to thc channel, banks and 

overbank areas. The n value gcnerally varies with depth of flow, so it is determined assuming a flow depth 

associated with the 100-year discharge. Manning's "n" values were determined using the methodology 

outlined in the USGS report titled, "Estimating Manning's Roughness Coefficicnts for Stream Channels and 

Flood Plains in Maricopa County, Arizona" by B.W. Thomscn and H.W. Hjalmarson, (April, 1991)~. Field 

reconnaissance was undertaken to photograph typical rcaches in the study area and to document channel and 

overbank conditions. The findings of thcse field investigations wcre summarized in a separate Manning's n 

value report produced by JEF for this study for the FCDMC (see Appendix E. 1). 

5.3.2 Expansion and Contraction Coefficients 

The expansion and contraction coefficients used throughout the study were 0.3 and 0.1, respectively 

No abrupt changes in the floodplain width were cncountered that would warrant modification of thesc 

coefficients. 

5.4 Cross-section descriptions 

Cross section geometry was developed from the elevarjon contours and rcfined based on field 

reconnaissance and interprctation of surficial observations from the acrial base mapping. The most typical 

refinements to the' channel geometry occur in the low flow channel areas that are not adequately represented 

by the 10' contour interval topography. Cross scctions are labeled numerically in intervals of 100 increasing 

in the upstream direction. Cross section stationing is from left to right if viewed in the downstream direction 

Cross section plots are located in Appendix E.2 

5.5 Modeling Considerations 

5.5.1 Hydraulic Jump and drop analysis 

No hydraulic jump or drop analyses were conductcd in this study. 
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5.5.2 Bridge or Culverts 

No bridge or culvert analyses were conducted in this study 

5.5.3 Levees and Dikes 

There are no levccs or dikes within the project area. 

5.5.4 Islands and Flow Splits 

In general, small islands wcre not delineated on the work maps 

5.5.5 Ineflective Flow Areas 

No significant ineffective flow areas exist in the natural channels in this study. 

5.5.6 Supercritical Flow 

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

5.6 Floodway modeling 

Floodway modeling was not conducted for this study. The Flood Control District of Maricopa County 

(FCDMC) manages the approximate floodplain delineations as Administrative floodways and shows thcm as 

such on the floodplain workmaps (is .  floodplain = floodway). In addition, the FCDMC administcrs ccrtain 

approximate method alluvial fan zone designations as administrative floodways. The alluvial fan delineations 

are dcscribed in Section 6B. 

5.7 Special problems encountered during the study 

No special problems were encountcrcd. 

5.8 Calibration 

No hydraulic calibration was performed during this study 

5.9 Final Results 

This portion of this study resultcd in 100-year Zone A riverine delincations for 3.1 miles of Fan Sites 

4 and 5. A summary of the hydraulic analysis results are provided in Table 5.1 below. Appendix E.3 contains 

the HEC-RAS model detailcd input and output. 
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Table 5.1. HEC-RAS Summary 

River Q W.S. Crit Vel TOP Max Chl Froude # Sta W.S. Sta W.S. 
River Sta Total Elev W.S. Total Width Dpth XS Lft Rgt 

(cfs) (ft ) (ft ) (Ws) ( ft ) (ft) (ft) (ft ) 
FAN 5 600 1981 1969.13 1969.13 10.18 63.27 4.13 1.02 99.89 163.16 
FAN 5 500 1981 1910.54 1910.54 7.77 144.44 2.54 1.03 125.92 270.37 
FAN 5 
FAN 5 
FAN 5 
FAN 5 
FAN 4 
FAN 4 
FAN 4 
FAN 4 
FAN 4 
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SECTION 6: SEDIMENT TKANSPORT/EROSION 

SECTION 6A: EROSION AND SEDlMENT TRANSPORT 

No specific erosion or sediment transport analyses were conducted as par1 of this shldy. 

However, implicit to the geomorphic assessment of the active alluvial fan areas were considerations of 

sedimentary processes on the White Tank Mountain Piedmont. Therefore, areas of erosion hazards 

associated with the active alluvial fan flooding have been includetl in the floodplain delineation. 

Sediment yield estimates were performed for the Buckeye Sun Valley ADMS (Ayres, 2004) and 

are used without modification for this study. 
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SECTION 6B: GEOMORPHOLOGY 

This section of the Technical Data Notebook describes the geomorphic methods used to delineate the 

flood hazards on the Fan 4 and 5 alluvial fans. Section 6B is organized to follow the outline of the Piedmont 

Flood Hazard Assessment Manual (PFHAM) (Hjalmarson, 2003) Format, as well as the FEMA Guidelines 

(FEMA, 2002). Hydrology and hydraulic data used in the delineation are described in Sections 4 and 5 of this 

TDN. Both the PFHAM and the FEMA Guidelines describe a three stage delineation process. The FEMA 

Guidelines are intended only for alluvial fans, whereas the PFHAM is applicable to a wider range of piedmont 

surfaces. The three stage delineation process includes the following steps: 

Stage 1: Recognizing and Characterizing Alluvial Fan Landforms 

Stage 2: Defining Active and Inactive Areas of Erosion and Deposition 

Stage 3: Defining the 100-Year Floodplain 

Downstream of the hydrographic apex, geomorphic methods, historical data, and limited post-flood 

hazard verification data were used to delineate the flood hazard zones, as specified in Table G-1 of the FEMA 

Guidelines. Upstream of the hydrographic apex, geomorphic methods were used to complement and refine 

conventional approximate uonnal-depth hydraulic methods, as described in Section 5 of the TDN. 

6B.1 Previous Studies 

Several previous studies of the geomorpl~ology and relative flood hazards have been conducted in and 

around the study area. These studies include the following: 

Hjalmarson and Kemna (1991) Flood ifuzurds ofDistributury-Flow Areas in Southwestern 

Arizona: U.S. Geological Survey Water Resources Investigations Report 91-4171. 

This report identified White Tank Piedmont Sites 36-39 and descrihcd methods of identieing flood 

hazards associated with distributary flow networks. 

CH2M Hill (1992) Alluvial Fan Data Collection and Monitoring Study: Tempe, Arizona, CH2M Hill 

and R.H. French, Ph.D., P.E. Consulting Engineer for the Flood Control District of Maricopa County, 

204 p. 

This report identified Site 36 as an active alluvial fan, included geomorphic mapping and historical 

data, and recommended a flood monitoring and data collection program. 
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Field & Pearthree (1991), Surficial Geology around the White Tank Mountains, Central Arizona. 

AZGS Open File Report 91-8. 

This mapping effort included nine 7.5' quadrangles around the White Tank Mountain piedmont. 

Piedmont tilapping distinguished Holoccnc fans (Y) from Pleistocene fans (M). 

Field & Pearthree (1992), Geologic Mapping of FloodHazard~ in Arizona: An Examplefvom the 

White Tank  mountain.^, Maricopu County. AZGS Open File Report 91 -10. 

This mapping effort relatcd surficial characteristics to the dcgrcc flood hazard on piedmont surfaces 

surrounding the White Tank Mountains. P r i m a ~  flow paths were also identified. 

Alpha Engineering Group, Inc., 1994, White Tankv Wurh Ffuodlnsur-utn:e Stu+, FCD No. 90-64: for 

FCDMC, Phoenix, Arizona. 

This detailcd riverine floodplain delineation for White Tank Wash, the axial drainage for White Tank 

Piedmont Sitcs 6, and 36-39. The delineation extcndcd from the Bwkcyc FRS to Sun Valley Parkway 

and included a trihutaly that is one of thc primary flow paths for Fan 39. 

Field (1994), Surficial Processes on Two Fluvially Dominated Alluvial Fans in Arizona, AZGS Open 

File Report 94-12. Also: Field (1994), Processes of Channel Migration on Fluvially Dominated 

Alluvial Fans in Arizona, AZGS Open File Report OFR-94-13. 

Thesc studies document the importance of stream piracy processes in developing distributary flow 

nctworks and causing channel movcmcnt on fans dotl~inatctl by flwial processes. Historical evidence 

fro111 Whitc Tank Piedmont Site 36 is used as one of five case histories presented. 

Hjalmarson (1994), Potential Flood Hazards and Hydraulic Characteristics ofDistr.ibutary-Flow 

Areas in Maricopo County, Arizona: U.S. Geological Survey Water Resources Investigations Report 

93-4169, 5 6  p. 

This study defined ~neasurahlc parameters intendcd to assess the degrec of flood hazard on distributary 

flow systenls. Whitc Tank Piedmont Sites 36-39 were used as exainplc sites. 

JE Ful ler~ydro10gy & Geomorphology, Inc. (1999), Approximate Floodplairz Delineation Study,fbr 

White Tank Fan (Site 36). TDN prepared for the Flood Control District of Maricopa County. 

This approximate method floodplain delineation sh~dy used thc NRC three-stage process to delineate 

the floodplain for Site 36. Thc study established the TDN format for alluvial fan floodplain dclincation 

studies in Maricopa County. 

0 
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Robinson (2002), Cosmogenic h'uclides, Remote Sensing, and Field Studies Applied to Desert 

Piedmonts. ASU Geology Department PhD Dissertation. 

This study used remote sensing techniques to pcrfonn geomorphic mapping of port~ons of thc White 

Tank Piedmont. 

Ferguson and others (2004), Geologic Map of the Wagner Wash Well 75'  Quadrangle, Maricopa 

County, Arizona. 

This mapplng project is the most rcccnt AZGS geologic and snrficial mapping of the White Tank 

Piedmont area. 

Field and others (2004), Geologic Map offhe Buckeye Nli'7..5' Quudrurlgle, hfaricopa Cowrty, 

Arizona. 

This mapping projcct is the most rccent AZGS geologic and surficial mapping of the Whitc Tank 

Piedmont area. 

Ayres Associates (2004), Buckeye Sun Valley ADMP Piedmont Landform Delineations Technical 

Memorandum to the Flood Control District of Maricopa County. 

This report describes the results of Stagc 1 and Stage 2 delineations from the NRC three-stage alluvial 

fan delineation pmcess. In general, thc Ayres results wcrc not relied on for the current delineation 

study. 

Ayres Associates (2004), Buckeye Sun Valley ADMP Sedrlnent Yield Analysis. Technical 

Memorandum to the Flood Control District of Maricopa County. 

This report summarizes an analysis of potential sednnent yield to the Buckeye FRS. 

In addition to this TDN, olhes TDN's have been or are being prepared for alluvial fans located along the Whitc 

Tank Piedmont. These TDN's include the following alluvial fan flooding sources: 

Alluvial Fan Floodplain Delineations by JE FullerIHydrology & Gco~norphology, Inc. for the Flood 

Control District of Maricopa County Sun Valley ADMP: 

o White Tank Piedmont Fan Sites 10-1 1-20 

o White Tank Piedmont Fan Sites 1-2 

o White Tank Piedmont Fan Sites 4-5 

o White Tank Piedmont Fan Site 6 

o White Tank Piedmont Fan Sites 3-1 3-16 

o Wh~te  Tank P~edmont Fan S~ t e r  17-1 9 
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0 . Alluvial Fan Floodplain Delineations by Others: 

o White Tank Piedmont Fan Site 37 and Portions of Fan Site 36. TDN prepared by Coe & Van 

Loo Consulting, Inc. for Lennar Properties. 

o White Tank Piedmont Fan Site 38. TDN prepared by David Evans &Associates for Stardust 

Properties. 

o White Tank Piedmont Fan Site 39. TDN prepared by CMX, Inc for Pulte Homes. 

o White Tank Piedmont Fan Sites 7, 8, 12, 9. TDN prepared by David Evans 6z Associates for 

Stardust Properties. 

An alluvial fan floodplain delineation was also previously prepared by the Flood Control District of 

Maricopa County for the Skyline Wash Alluvial Fan, which is located on the southern flank of the White Tank 

Mountain Piedmont, as documented in the PFHAM Section 5.3. Finally, preliminary alluvial fan delineations 

(Stage 1-2) were prepared but not finalized by WEST Consultants, Inc. for portions of the northeast flank of 

the White Tank Piedmont as part of the Flood Control District of Maricopa County Wittmann Area Drainage 

Master Study Update. Except where specifically referenced or noted as such, this study does not rely on any of 

the previous or on-going alluvial fan floodplain delineation studies cited above. 

6B.2 Data Sources 

6B.2. I NRCS Soils Map Unit Interpretation 

The soils data used in this study were derived from two soil survey reports prepared by the Soil Co~~servation 

Service (SCS), presently called the Natural Resources Conservation Service (NRCS). The two hard copy 

reports titled Soil Survey cfMaricopa County, Arizona, Central Part (Hartman, 1977) and Soil Survey of 

Aguila-Carefree Area, Parts of Maricopu and Pinal Cozmties, Arizona (Camp, 1986) contain detailed soil 

surveys conducted for use by land planners, fanners, ranchers, agronomists, rangeland managers, community 

officials, geologists, engineers, developers, builders, home buyers, and watershed and wildlife managers. In 

1999 the NRCS converted the soil survey data from the Hartman (1977) report to a digital database and GIS 

format. The Camp (1986) soil survey data was converted to a digital format in 2001. These data are readily 

available at no cost from the NRCS soil data Inart website. The digital versions of the data were the primary 

source used for this study. The landform designations that are shown in Figure 6.lwere interpreted from the 

soil descriptions found in the hard copy soil survey reports. 
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6B.2.2 AZGS Map Unit Interpretation 

The Arizona Geological Survey (AZGS) has published multiple surficial geologic maps at varying scales 

within the SVADMP study area. Table GB.1 lists the AZGS maps useti in this study. 

I Tablc 68.1. Collected AZGS geology maps 

Geologic Map of Wagner Wash Well 
C.A. Fergosan, J.E. Spencer, P.14. 

7.5' Quadrangle, Maricopa County, 
Pearthree, A. Youberg, 1.1. Field 

Map Name 
Ycar 

Published 

I I I I 

Map Format Authors 

Geologic Map of the Buckeyc NW 7.5' 

Quadrangle, Maricopa County, Arizona 

Geologic Map of the Vulture Miue 7.5' 

Quadrangle, Maricopa County, Arizona 

Geologic Map of the Daggs Tank 7.5' 

Quadrangle, Maricopa County, Arizona 

Map Scale 

I 

Arizona I I I I 

Scanned raster 

Scanned raster 

7.5' Quadrangle, Maricopa County, Scanned raster 

Scanlied raster 

Geologic Map of the White Tank 

Mountains, Central Arizona 

2004 1 :24,000 

1:24,000 

1:24,000 

2002 

1 :24,000 

60.2.3 Aerial P/totugraphy 

J.J. Field, P.A. Pearthree, C.A. 

Fcrguson 

Scanncd raster 
S.J. Reynolds, S.E. Wood, P.A. 

Pearthree, J.J. Field 

Geologic Map for the Buckeye 7.5' 

Quadrangle, Maricopa County, Arizona 

Geologic Map of the Phoenix North 30' 

x 60' Quadrangle, Central Arizona 
I I 

Modern Orthophotography. Color, digital, orthophotography covering the entire SVADMP study area was 

collected from the Flood Control District of Maricopa County. Over 400 image tiles were collected, each 

2004 

2004 

1:24,000 

2004 

Scanned raster 

Digital GIS 

Geologic Map of the Phoenix South 30' 

x 60' Quadrangle, Central Arizona 

covering approximately 0.90 square miles at a resolution of 1-footlpixel. 

M.J. Grubensky, T.C. Shipman 

P.A. Pearthrcc, A. Youberg, J.J. 

Field, C.A. Ferguson, J.W. Spcncer 

T.C. Shipman, M.J. Gn~bensky 

S.J. Skotnicki 

S.J. Reynolds, M.J. Gn~bcnsky 

I :24,000 

1: 100,000 

Historical Aerial Photography. Historical aerial photography was collected from the Flood Control District of 

Maricopa County. The photos were provided as digital image files scanned from the original photo prints. 

Table 6B.2 lists the years of historical photos collected. 

2002 

1997 
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Table 6B.2. Collected historical aerial photography 

6B.2.4 Topographic Mapping 

The primary mapping source used in this study was 10-foot contour interval, digital topography collected from 

the Flood Control District of Maricopa County. The mapping was conducted on a county-wide scale in 

-- 
Format 

B&W scanned 

B&W scanned 
- 

B&W scanned 

B&W scanned 

Photo Year 

1942 

1949 

1953 

1954 

December 2000. Additional 2- to 4-foot digital topography was collected from the Flood Control District of 

Original Photo Print Scale 

1:15,000 

1 :20,000 

1 :20,000 

1 :20,000 

Maricopa County for limited areas within the SVADMP study area. Table 6B.3 lists the digital topographic 

data collected for this study. 

a River Mastcr Plan 

6B.3 Method Description 

The PFHAM alluvial fan floodplain delineation methodology is based on the three slage process 

outlined in the National Rcsearch Council's (NIIC, 1996) report, Alluvial Fan Flooding. Both the PFHAM 

and NRC documents describe a three stage method used to identify alluvial fan flood hazards, which was later 
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adapted for the FEMA Guidelines Appendix G (2002). The PFHAM broadens the three-stage delineation 

approach to cover a variety of piedmont landforms. 

Stage 1 of the PFI-IAMIFEMA alluvial fan methodology is the recognition and characterization of 

piedmont landforms. The intent of the Stage I analysis is to distinguish alluvial fan landforms from riverine, 

sheet flow, ponding, or coastal landforms.' If the landform in question is identified as an alluvial fan, then the 

delineation may proceed rising the PFHAM/FEMA Stage 2 and 3 procedures. If the landform is not an 

alluvial fan, then more traditional floodplain delineation procedures should be applied. The Stage 1 

delineation relies on the following types of information: 

Composition. Alltlvial fans are composed of loose, unconsolidated materials transported by fluvial or 

debris flow processes (a.k.a., "alluvium"). 

Morphology. Alluvial fans have the shape of a partially or fully extended fan as observed on 

topographic maps or aerial photographs. 

Location. Alluvial fans are usually found at a topographic break where stream channels become less 

confined than upstream of the break. 

Boundaries. The downstream boundary of an alluvial fan is called the "toe," which is located at an 

axial stream, lake or landform not dominated by alluvial fan flooding processes. The lateral 

boundaries of the fan are defined by a transition from alluvial fan flooding processes to riverine 

processes, although an alluvial fan may also coalesce into adjacent allnvial fans to f o ~ m  a bajada.2 

Data sources for the Stage 1 delineation included topographic maps, NRCS soil surveys, geologic 

mapping, aerial photographs, and field observations. These data were used to differentiate piedmont landforms 

which included mountains, inselbergs3, alluvial fans, pediments, and riverine floodplains. The locations of the 

topographic and hydrographic apexes on the alluvial fan were also identified in Stage 1. The topographic apex 

is the extreme upstream extent of the alluvial fan landform, which is often located at the mountain front or 

within a mountain front e~nbayment. The hydrographic apex is the location at which flow of water and 

sediment becomes unconfined and spreads out rapidly. Sudden expansion of flow at the hydrographic apex 

causes sediment deposition, uncertain flood flow paths, and uncertain llow distribution below the apex. The 

complex hydraulics associated with this flow expansion and sediment deposition create significant 

' FEMA Guidelines, p. G-6, 1" paragraph. 

A bajada is "a low-lying area of confluent pediment slopes and alluvial fans a1 the base of mountains around a desert" (The New 
Penguin Dictiondly of Geology, 1996). 

'An i~lselberg is "an isolated residual knob or hill, rising abruptly fioln a lowland erosion surface." (Dictionam of Geoloeical Terms. . . 
Anchor Books, 1984) 
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uncertainties (unpredictability) that "cannot be set aside in the realistic assessment of the flood hazard" 

(FEMA, 2002), which is the defining characteristic for alluvial fan flooding. 

The White Tank Piedmont consists of an extensive bajada that rings the White Tank Mountains, rather 

than a series of distinct, separate alluvial fans. 'The active fan areas within the hajada are located well away 

from the mountain front, and are inset within the original alluvial Cans, sometimes with two or morc 

hydrographic apexes on what was once (in geologic time) a single alluvial fan landform. This bajada 

landform, in conjunction with the complicated hydrographic apex locations, makes delineating individual 

alh~vial fan landforms somewhat problematic. Therefore, because of the hajada condition, and because JE 

Fuller1 Hydrology & Geomorphology, Inc. was under contract to delineate alluvial fan floodplain over much 

of the White Tank Piedmont, the Stage 1 delineation was performed for the entire White Tank Piedmont area, 

rather than just the portion of the hajada su~ounding the Site 4 and 5 alluvial fans. 

Stage 2 of the PFFIAMIFEMA alluvial fan methodology consists of defining active and inactive' areas 

portions of the alluvial fan landform. Active areas are those locations where uncertainties about channel 

geometry and hydraulic conditions of water and sediment discharge cannot he set aside in the realistic 

assessment of flood hazard. Active areas on alluvial fans experience sediment deposition, erosion and 

unstable flow paths in addition to flood inundation. Generally, active alluvial fans have experienced these 

processes within the past 10,000 years (the Holocene Epoch). Inactive alluvial fan areas are the portions of the 

alluvial fan where active firn processes do not occur. Generally, inactive alluvial fans have not experienced 

such processes within the past 10,000 years, but may have done so during much older geologic periods (the 

Pleistocene Epoch or Tertiary Period). Stage 2 also identifies portions of the piedmont suhjcct to various types 

of flooding such as stable riverine flooding, active alluvial fan flooding, inactive alluvial fan flooding, and 

sheet flooding. 

According to FEMA Guidelines, a Stage 2 delineation may he completed using a geoinorphic-based 

approach, if the alluvial fan has little or no urbanization (Table G-1, FEMA, 2002), as is the case for Fan 4 and 

5. In the geomorphic approach, the following surficial stability characteristics are compiled and evaluated: 

Detailed Soils Mapping. Detailed soils maps prepared by the USDA Natural Resource Conservation 

Service (NRCS) are available for the entire study area. NRCS soils maps describe soil composition, 

as well as provide some degree of landforin interpretation. 

Surficial Geologic Mapping. The Arizona Geological Survey (AZGS) has prepared several types of 

snrficial geology and flood hazard assessment maps for the entire study area. The AZGS maps 

indicate surface age, degree of flood hazard, and landform type. 

' FEMA uscs the terms "activc" and "inactive." The PFHAM uses "stable" and "unstable," respectively, for the same concept. 
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Topographic Mapping. Topographic data to be considered include the fan profile, degree of contour 

crenulation index (a measure of incision), fan shape, and slope. 10-foot contour interval topographic 

data are available for the study area. Topographic data are also used to estimate flow containment 

when defining fan boundaries. The topographic data were also used to construct longitudinal profiles 

of the alluvial fans. 

Vegetation. Vegetation patterns can be used to identify flow paths or areas of more frequent 

inundation (dense vegetation), sheet flow (uniform vegetation), the degree soil development (e.g., 

ocotillo are a marker species for carbonate soil horizons), soil material (e.g., saguaro cacti prefer 

rocky, well drained soils), surface age (e.g., old surfaces have more slow growing species, creosote 

clone rings are wider on older surfaces), and surface boundaries (e.g., vegetation suites change with 

soil types and landform). 

Surficial Characteristics. Older, inactive surfaces tend to have well developed surficial features such 

as desert varnish, desert pavement, soil reddening, and incised, well-defined drainage patterns. 

Sediment Delivery Potential Sediment yield estimates can be used to estimate fan aggradation rates 

and define a zone of aggradation more likely to experiencc active fan processes. 

Drainage Pattern. Inactive fans tend to have tributary drainage patterns with well defined divides. 

Active fans tend to have distributary drainage patterns with poorly defined divides andlor perched 

flow paths. 

Historical Aerial Photographs. Channel positions from historical 1953 aerial photographs were 

digitized and compared with channel positions on 2005 aerial photographs to identify areas of lcnown 

channel movement and changes in channel pattern. 

Numerical Procedures. Hjalmarson's (1994) pl.ocedures for assessment the degree of flood hazard 

were applied to the alluvial fan data. 

The White Tank Piedmont Fan 4 and 5 described in this TDN included active and inactive alluvial fan 

areas, hut also included extensive flow corridors located downstream of the primary active alluvial fan areas in 

which flow distribution nucertainty exists. These flow paths downstream of the active fan areas are often 

relatively stable, at least within an engineering time scale of several hundred years, and are typically separated 

by stable, older, topographic;illy-higher surfaces. Because of the flow path uncertainty in the active, unstable 

area upstream, accurate determination of a peak discharge for the downstream (more stable) flow corridors is 

not possible. Also, because these downstream flow corridors often have complicated distributary channel 

patterns, and because the study area has "little or no urbanization" (FEMA Guidelines, Table G-1), the 

downstream flow corridor floodplains where delineated using geornorphlc methods. 
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Stage 3 of the PFHAMiFEMA alluvial fan methodology involves identifying the areas subject to 

flooding in a 100-year flood event. Stage 3 inethodologies range from conventional detailed or approximate 

hydraulic methods using lixed-bed hydraulic models, such as Manning's equation, to geomorphic 

interpretation based field observations and aerial photographs. For this study, geomorphic methods were used 

for all of the alluvial fan reaches downstream ofthe hydrographic apex, including the "stable" reaches 

downstream of unstable, active alluvial fan areas. 

6B.4 Stage 1: Recognizing and Characterizing Piedmont Landforms 

Stage 1 of the PFHAMJFEMA alluvial fan methodology consists of recognizing and characterizing 

piedmont landforms. The primary objective of the Stage 1 analysis is to distinguish alluvial fan landforms 

from riverine, sheet flow, ponding, or coastal landforms. If an alluvial fan landfonn is identified, the location 

of the topographic and hydrographic apexes also must be determined. The Stage 1 assessment uses 

geomorphic characteristics obtained from soils maps, surficial geology maps, topographic maps, and aerial 

photographs, as well as field observations. As described above, a Stage I delineation was performed for the 

entire White Tank Piedmont, which includes Fan 4 and 5 .  

The White Tank Mouiltain Piedmont consists of a11 alluvial fan bajada that rings the entire White Tank 

Mountains. Although minor portions of the upper White Tank Mountain Piedmont have been mapped as a 

pediment, and a large number of inselbergs crop out within the bajada, the vast majority of the piedmnout is 

composed of alluvium deposited below the mountain front in a radiating (albeit coalesced) pattern. The White 

Tank Piedmont is bounded by the Wagner Wash floodplain to the north and northwest and the Hassayampa 

River floodplain to the west. Historically, along the southern boundary, the piedmont transitioned gradually 

into the geologic floodplain of the Gila River. 'Today, a series of flood control dams (FRS - Flood Retarding 

Structures) truncate the piedmont upstream of the Interstate 10 alignment (Figure 1.1). The FRS were 

originally constructed by the USDA Soil Conservation Service (SCS) in the 1970's and are currently operated 

and maintained by the Flood Control District ol'Maricopa County. The FRS fully contain (at least) the 100- 

year flood, with adequate capacity for antecedent and flood sedimentation. 

6B. 4.1 Composition 

NRCS soils maps (Figure 6.1; adapted &om Camp, 1986; Hartman, 1977) and AZGS surficial geology 

maps (Figure 6.2; adapted from Field and Pcarthree, 1991) show that the entire White Tank Mountain 

Piedmont is composed of alluvial sediments, with the exception of a few inselbergs. 

6B.4.1.1 Soils Data 
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Figure 6.1 shows the NRCS soil map units overlain on the USGS topographic quadrangles. 

The soil unit polygons were obtained from the Soil Survey of Aguila-Carefree Area (Camp, 1986) and 

the Soil Survey of Maricopa County, Central Part (Hartman, 1977). Table 6B.1 gives a list and 

description of the NRCS soil units within the study area. In addition to showing the map unit 

boundaries and designations, Figure 6.1 shows by color the setting or type of landforms generally 

associated with each of the various map units as distinguished by the NRCS. The three main 

categories of landforms distinguished by the NRCS map unit descriptions are: I )  drainageways, 

floodplains, and alluvial fans, 2) alluvial fan terraces, and 3) mountains and hillslopes. Complete soil 

unit descriptions for the study area are provided in Camp (1986) and Hartman (1977). 

The NRCS soils map units are grouped into broad soil associations as shown on thc General 

Soils Maps provided in the NRCS soils reports. On the General Soils Maps, the bedrock areas of the 

White Tank Mountains are mapped as the Gachado-Rock Outcrop-Quilotosa Association (Camp, 

1986), or as the Cherioni-Rock Outcrop Association (Hartman, 1977), both of which consist of vely 

shallow and shallow gravelly soils and rock outcrop on hill slopes and mountain slopes. The majority 

of the piedmont bounding the mountain bedrock core is mappcd as Gunsight-Rillito-Chuckawalla 

Association (Camp, 1986), which is found on gently to moderately steep slopes and consists of 

gravelly and very gravelly loamy soils on fan terraces, or the Gunsight-Rillito-Perryville Association 

(Hartman, 1977), which is found on nearly level to moderately steep surfaces and consists of gravelly 

loams and loams on old alluvial fans and valley plains. The northern poltion of the piedmont is 

mapped (Camp, 1986) as the Mohall-Contine Association, which consists of loamy and clayey soils 

on fan terraces. Hartman (1977) mapped portions of the southern piedmont near the Buckeye FRS as 

the Antho-Valencia Association, a sandy loam soil on recent alluvial fans and valley plains. 

Table 6B.1 also shows the relationship between the detailed NRCS soil map units and the 

White Tank Piedmont landfor~ns. As can be seen from the table, each soil map unit is actually 

colnprised of several soil series. Each series has its own associated position or landform which is 

identified in the table. Characteristics important to the soil series age, stability, and flood history are 

also presented in Table 6B.1. These characteristics help identify the landfom~ type, as well as the 

stability and the flood histoty and flood potential of the uuit, as described in the Stage 2 analysis. 
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The key facts derived from the NRCS soils mapping with respect to the Stage 1 delineation 

are that the piedmont area is underlain by alluvium and that soils are associated with alluvial fans, fan 

terraces (inactive alluvial fans), and alluvial plains. The NRCS soil descriptions provided in Table 

6B.1 are consistent with the common soil types for alluvial fans shown in Table 2.1 of the PFHAM. 

6B.4.1.2 Surficial Geoloq  

Figure 6.2 shows the 1:100,000 scale surficial geologic mapping of the White Tank Piedmont 

adapted from Reynolds and Grubensky (1997) and Reynolds and Skotnicki (1 997) of the Arizona 

Geological Survey (AZGS). Figure 6.2 shows the entire piedmont study area is coniposed of alluvium 

of either Pleistocene or Holocene in age. More detailed AZGS surficial mapping at a scale 1:24,000 

indicates pediment surfaces near the deeply embayed mountain front and around many of the bedrock 

inselbergs. Phil Pcarthree (personal communication, 1999) indicated that the pediment designation 

was identified solely on the basis of the inselbergs and that no subsurface data were used in the 

delineation of the pediment boundary shown on the AZGS maps. The 1:24,000 scale s~ulicial 

mapping is difficult to interpret when illustrating the entire study area (as in Figure 6.2), thus the 

1:100,000 scale mapping was used. The more detailed 1:24,000 scale mapping is shown later in this 

report in Figure 6.21. 
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Figure 6.2 shows the 1 : I  00,000 scale surficial geologic mapping of the White Tank Piedmont 

adapted from Reynolds and Grubensky (1997) and Reynolds and Skotnicki (1997) of the Arizona 

Geological Survey (AZGS). Figure 6.2 shows the entire piedmont study area is composed of alluvitun 

of either Pleistocene or Holocene in age. More detailed AZGS surficial rr~apping at a scale 1:24,000 

indicates pediment surfaces near the deeply embayed mountain front and around many of the bedrock 

inselbergs. Phil Pearthree (personal communication, 1999) indicated that the pediment designation 

was identified solely on the basis of the inselbergs and that no subsurface data were used in the 

delineation ofthe pediment boundary shown on the AZGS maps. The 1 :24,000 scale surficial 

mapping is difficult to interpret when illustrating the entire study area (as in Figure 6.2), thus the 

1:100,000 scale mdpping was used. The more detailed 1 :24,000 scale mapping is shown later in this 

report in Figure 6.21. 

Complete descriptions of the 1 :24,000 scale surficial geologic units are provided in Ferguson 

et al. (2004). The following units were mapped by the AZGS within the Fan 4 and 5 areas: 

Late Holocene to Modern Floodplain Deposits from the Hassayampa River (Qy2r). Sand, 

silt, and gravel deposits associated with slightly higher (three meters above the active 

channel) terraces along the Hassayampa River. Surfaces are covered with fine-grained 

floodplain deposits. 

Late to Early Holocene Stream Channel and Alluvial Fans Deposits (Qy2 and Qyl). 

These surfaces have experienced active deposition and erosion during the last 10,000 

years. The Qy2 unit is the youngest unit. It is found in active stream channels, low 

terraces, and alluvial fans. The Qy 1 unit is found on alluvial fans and terraces. 

Middle Pleistocene River Deposits (Qilr). Deposits associated with a set of high terraces 

(10 to 20 meters above the active channel) along the Elassayampa River. Terraces are flat 

or gently sloping toward the river, and are dissected by tributary drainage. 

Middle to Late Pleistocene Deposits (Qi3, Qi2, and Qi). The Qi units are of Pleistocene 

age, that is, greater than 10,000 years old, and have been subject to erosion and transport 

in reccnt geologic time. Qi3 deposits are the youngest and are found on inactive alluvial 

fans and terraces. Qi2 deposits are associated with older, relict alluvial fins. Qi units are 

undifferentiated alluvial fan and tellace deposits. 

Early Pleistocene River Deposits (Qor). Deposits associated with high (20 to 30 meters 

abovc the active channel) terraces along the Elassayampa that record thc maximum 

degradation of the river. Surfaces are moderately to deeply dissected by tributary 

drainage. 
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Early Pleistocene to Late Pliocene Alluvial Fan Deposits (Qo). High, very old relict 

alluvial fan deposits. Surfaces are moderately to deeply dissected with two to 10 meters 

of relief. Original fan surfaces have been removed by erosion. 

Pliocene to Early Pleistocene River Deposits (QTsr). Moderately thick sequence of old 

Hassayampa River deposits consistent of river sand, gravel, and silt. 

Bedrock Units (TKap, TKg, TKq, Xgd, Xm) 

The surficial geology as mapped by the AZGS shows a general pattern of decreasing alluvial 

surface age moving downslope from the White Tank Mountains, and generally broader extent of 

younger surfaces with distance from the mountain front. Field and Pearthree (1991) hypothesized that 

the location of active alluvial fan and distributary flow areas on the piedmont has not shifted 

significantly since the Pleistocene, and that the younger M2, Y 1, and Y2 surfaces in the middle and 

lower piedmont were derived primarily by erosion of the MI and O surfaces on the upper piedmont. 

That is, most of the sediment deposited on the lower piedmont is being eroded from older upstream 

piedmont surfaces, rather than from the upper mountainous watersheds. The differing sediment sourcc 

areas may be responsible for the contrast in sediment size and surface texture between the gravelly 

active alluvial fan areas on the piedmont immediately below the hydrographic apexes and the silty- 

sand younger surfaces near the toe of portions of the piedmont. 

In addition to the surficial geology, the AZGS generated a series of flood hazard maps for the 

White Tank Mountains (Field and Pearthree, 1992). These maps identify areas of high, intermediate, 

and low flood hazard. Figure 6.3 

is an example map for a portion of the White Tank Piedmont. Figure 6.22 shows the site- 

specific flood hazard mapping for this analysis. 

6B.4.1.3 Field Observations 

Extensive field work was completed as part of the alluvial fan floodplain delineations studies 

performed by JE FullerIHydrology & Geomorphology, Inc. In addition, aerial photography was 

inspected to identify features consistent with alluvial deposits. Field observations made throughout 

the White Tank Piedmont and aerial photographic interpretation confirm that the piedmont is 

composed of alluvial materials, except where inselbergs crop out. 

6B.4.1.4 Summary 

The NRCS soils mapping, AZGS surficial geologic mapping, and field obscrvations all report 

similar findings regarding the alluvial composition of the White Tank Piedmont. Therefore, it is 

concluded that the White Tank Piedmont is composed of non-consolidated alluvium deposited by 

fluvial processes, which meets the composition criteria specified in the PFHAM and FEMA 

Gu~del~nes 
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According to the National Research Council definit~on (1  996), "alluvial fans are landforms that have 

the shape of a fan, either partly or fully extended." The White Tank Piedmont study area consists of a series 

of coalescing landforms each with the shape of a partially extended alluvial fan. These coalescing alluvial fans 

comprise a bajada (Figure 6.5) which also shows a somewhat distorted, partially extended fan shape wrapped 

around the White Tank Mountains. The coalesced fan shape is readily visible on aerial photographs of the 

study area (Figure 6.4). 

Topographic contour data also support the morphological definition of an alluvial fan. The USGS 7.5- 

minute quadrangle topographic maps, as well as the District's 10-foot contour interval mapping (Figure 6.5), 

show slightly radial patterns across the piedmont surface. The contour crenulations, which range from highly 

crenulated to smooth radial lines, indicate the degree of fan incision and channel confinement, hut uniformly 

depict a extended fan shape. The central west portion of the fan is the most highly crenulated, whereas the 

northern and southern portions of the piedmont have the smoothest contours. 

Other morphologic features which support delineation of the White Tank Piedmont as an alluvial fan 

landform include the slope, drainage patterns, and surficial characteristics. The piedmont slope ranges from 

less than one percent to almost four percent (1-4%), which is much steeper than nearly all valley riverine 

drainage systems in central Arizona, whlch typically have slopes of less than one percent. Steep slopes are 

characteristic of alluvial fan landfonns, which provide a transition from steep mountain slopes to flatter axial 

valley streams. The drainage pattern on the White Tank Piedmont includes vast areas of distributary channels, 

as illustrated by the plot of flow bifurcations in Figure 6.6 and the stream channel network plot shown in 

Figure 6.7. Surficial characteristics indicative of an alluvial fan landform observed in the study area on aerial 

photographs and in the field included non-linear (i.e., riverine) and radial surface distributions, low divides 

between adjacent flow paths, small poorly integrated channels, perched flow paths, decreasing channel widths 

and depths in the downstream direction transitioning to sheet flow, and a rapid decrease in bed sediment sizes. 

Based on the analysis of the topographic and morphologic data, it is conclnded that the shape of the 

White Tank Piedmont meets the PFHAM/FEMA Guidelines definition of an alluvial fan landform. 

6B.4.3 Location 

The NRC (1996) definition of an alluvial fan landform states that "alluvial fan landfoms are located 

at a topographic break where long-term channel migration and sediment accumulation become markedly less 

than upstream of the break." The White Tank Piedmont abuts the steep mountain front of the White Tank 

Mountains as indicated by the change in the topographic contour density shown on Figure 6.5. The moimtain 

front is deeply emhayed, which reflects the age and long erosion history of the mountains and creates a 

sinuous upstream boundaly at the topographic break. At the mountain front, the fluvial environment transitions 

from one of net erosion and bedrock outcrop to a depositional environment and alluvium. 
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Figure 6.5. 10-foot contour interval topography 
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Figure 6.6. Locations of flow bifurcations 
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@ A second topographic break occurs at the toe of the piedmont where alluvial fan landform is truncated by 

Wagner Wash and the Hassayampa River, the (riverine) axial valley streams. 

6B.4.4 Hydvogvaphic a n d  Topographic Apex Location 

Topographic apexes occur at the mountain front, and represent the extreme upstream extent of the 

alluvial fan landform. For the White Tank Piedmont, the topographic apexes reflect locations where 

deposition of alluvium began in the geologic past. In all cases, the topographic apexes are located on relict or 

inactive alluvial fans, and are well upstream of the hydrographic apexes. Topographic apexes were identified 

by aerial photograph interpretation, consideration of AZGS surficial and geologic mapping, field observations, 

and review of topographic and morphologic features in the study area. The topographic apex locations 

identified for the White Tank Piedmont are shown in Figure 6.8. 

Hydrographic apexes are located at the highest point on an alluvial fan landform where there is 

physical evidence of flow bifurcation andlor significant flow outside the defined channel. The hydrographic 

apexes were defined by plotting the location of flow bifurcations observed on aerial photographs (Figure 6.6), 

in conjunction with field observations and geomorphic mapping. In some cases, the point of flow bifurcation 

is indicated a split stream symbol or a stippled pattern (deposition) on the USGS topographic maps. 

Interestingly, the longitudinal profiles often have a slight hump at the hydrographic apex, which probably 

reflects recent local aggradation. Experience indicates that the hydrographic apexes should be located where 

the Holocene surfaces that bound the main channels are pinched out by older, stable surfaces, points which are 

oftell upstream ofthe existing flow bifurcations (JEF, 2000). These Holocene surfaces represent areas that are 

still receiving alluvial deposits and are subject to overbank flows, and thus are vulnerable to flow path 

movement, either by avulsion or piracy. In some cases, the upstream limits of the Holocene surfaces were 

coincident with the flow bifurcation points. The hydrographic apex locations identified for the White Tank 

Piedmont are shown in Figure 6.8, and use the alluvial fan naming conventions established by Hjalmarson and 

Kemna (1994) and continued by Ayres (2004) for the Sun Valley Buckeye ADMS. Note that five new 

hydrographic apexes were defined (#16-20) by JE Fnllerfi-lydrology & Geomorphology, Inc. for the Sun 

Valley ADMP. 

6B.4.5 Boundaries 

The lateral and distal limits of the White Tank Piedmont alluvial fan landfoim were determined from 

examination of the NRCS soil and AZGS surficial geologic mapping, field observations, interpretation of 

recent and historical aerial photographs, and experience. The extreme northeast lateral limit of the landfonn 

shown in Figure 6.9 were dictated by thc scope of services, but were extended to logical lim~ts with defined 

physical characteristics. That is, the White Tank Piedmont also extends along the east flank of the White Tank 

Mountains, but that area is outside the limits of the currently authorized study. The southeast study limit was 

extended to a bedrock ridge that extends from the mountain area to the FIiS just west of Skyline Wash (Figure 
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6.10). The northeast study limit was extended to the margin of the active alluvial fan surfaces that 

topographically and geologically abuts active flow paths that originate at Fan Site #2 (Figure 6.1 I).. 

The upper limit of the White Tank Piedmont alluvial fan landform is defined by the mountain front, as 

indicated by the topographic break described above. The toe or distal terminus of the White Tank Piedmont 

alluvial fan landform is defined by the intersection of the long sloping piedmont plain with the flatter slopes of 

the Hassayampa River and White Tank Wash floodplains on the west, the Wagner Wash floodplain to the west 

and north, and the Gila River geologic floodplain on the south. In the existing condition, the Buckeye FRS 

truncates the southern margin of the White Tank Piedmont, and now forms the effective toe of the alluvial fan 

landform, at least with respect to alluvial fan flooding. The Buckeye FRS impounds, stores and diverts the 

entire 100-year hydrograph and sediment load.' Further, the Flood Control District of Maricopa County 

established the FRS as the downstream limit of study for the Sun Valley ADMP floodplain mapping tasks. 

6B.4.6 Conclusion 

The NRCS soil mapping, AZGS surficial geologic mapping data, and field obseivations clearly show 

that the White Tank Piedmont is composed of sedimenta~y deposits (alluvium). The topographic lnapping 

shows that the White Tank Piedmont landform is located at the base of'a mountain front and has the shape of a 

partially extended fan, has steep slopes, and radiating contours. Morphologic data, such as the drainage 

pattern, surface distribution, relief, and channel geometry, are also characteristic of an alluvial fan landform. 

Therefore, it can be concluded that, with the exception of a few bedrock islands, the White Tank Piedmont in 

the study area is an alluvial fan landform. 

6B.5 Stage 2: Defining Active and Inactive Areas 

Stage 2 of the PFHAMIFEMA alluvial fan methodology consists of defining active and inactive areas 

within specific portions of the White Tank Piedmont alluvial fan landform, as well as characterizing the nature 

and types of flooding that are associated with a specific hydrographic apex. The hydrographic apexes for Fan 

4 and 5 were identified in the Stage 1 analysis and are located as shown in Figure 6.8. Active areas on an 

alluvial fan consist of those portions of the landform where uncertainties about channel geometry and 

hydraulic conditions of water and sediment discharge cannot be realistically set aside in the assessment of the 

flood hazard. Active areas on alluvial fans experience sediment deposition, erosion and unstable flow paths in 

addition to flood inundation. Inactive alluvial fan areas are the portions of the alluvial fan landfonn where 

active fan processes do no1 occur. Inactive portions of the alluvial fan are those areas where flow path 

uncertainty "be set aside in realistic assessments of flood risk. 

' Studies are currently underway by the Flood Control District of Maricopa County to cvaluate the Probable Maximurn Flood (PMF) 
capacity of the Buckeye FRS and to upgrade. repair, or replace the FKS. Kcgardlcss of the outcome of the PMP and FllS evaluation, 
the FRS is known to control at least the 100-year event and relnovc any alluvial fan flooding from downstrcan~ reaches. 
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0 
6E.5.1 Overview of S e e  2 Methodology Concepts 

The physical characteristics of a landform provide clues as to its depositional history, existing level of 

stability, and future flood potential. If a portion of the landform becomes isolated from its original watershed 

and watercourse, it ceases to receive new deposits and its surface will begin to age and develop specific 

physical characteristics indicative of its age. These physical characteristics include soil profile development, 

an integrated tributary drainage network, desert varnish, desert pavement, topographic relief, color, and 

distinctive vegetative suites. 

In a semi-arid environment like that of the White Tank Piedmont, the degree of soil development is 

directly proportional to surface age. As the surface ages, a soil profile develops, and its stnlcture, color and 

content changes. Clay and calcium carbonate accumulate in the soil from aeolian sources and chemical 

weathering of the parent material, forming distinct soil horizons (Figure 6.12). The degree of soil profile 

development, particularly in the clay and carbollate horizons, can be used as a proxy for surface age. The soil 

surface also tends to become reddish in color with time due to oxidation of iron (rubification) as well as 

accumulation and weathering of clay. Young, active surfaces lack soil profile dcvelopment, and on active 

alluvial fans consist of stream bed alluvium (Figure 6.13). 

Geomorphic surfaces may also develop an accu~nulation of pebbles and cobbles at the surface as they 

age. These gravel coverings are known as desert pavement, wl~ich form as a byproduct of windblown silt and 

clay accumulation in the soil column. Repeated wetting by precipitation causes the fine-grained materials to 

swell, lifting the larger gravels to the surface. Repeated surface drying creates cracks into which more fine 

windblown material may accumulate. Over thousands of years these processes form a mantle of closely 

packed gravels that resembles asphalt pavement (Dohrenwend, 1987; Vanden Dolder, 1992). The pebbles and 

cobbles that form the pavement surface, if they contain sufficient ferromagnesian minerals, will develop a dark 

black patina on their tops and an orange coating underneath that is known as desert varnish (Figure 6.14). 

Landform surfaces free from new deposition will also begin to erode due to direct rainfall and the 

ensuing runoff on the surface. As the surface erodes, new tributary channel networks develop which become 

more incised and integrated with time. The channels gradually deepen and widen, creating a greater degree of 

relief between the channel bottoms and the ridges which separate them. 'The degree of relief can be directly 

observed in the field or on aerial photographs (Figure 6.15), but can also be detected by the examining the 

crenulation (curviness) of topographic map contours (Figure 6.16). 

The degree of relief of an apparently inactive landform relative to adjacent active, young surfaces is 

also an important characteristic. Because active alluvial fans are aggrading landforms, it follows that some 

older surfaces may gradually become buried by sediment deposition derived from the adjacent younger active 

alluvial fan (Figure 6.17). Therefore, where there is little topographic difference between younger and older 
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surfaces, the investigator must take care to evaluate the rate of, and potential for, long-term aggradation of'the 

fan (Figure 6.18). Typically, the rate of fan aggradatioil is greatest near the hydrographic apex, with lower 

accu~nulation rates as the tlistauce from the apex increases and/or the active fan widens. 

In a semi-arid environment, it takes thousands of years for many of these geomorphic characteristics 

to develop. Therefore, surfaces that exhibit well developed soils, red color, significant carbonate 

development, desert pavement composed of strongly varnished gravels, and tributary drainage networks have 

been relatively free from flooding for thousands of years. These featnres provide a record of non-inundation 

that extends back thousands of years. The non-inundation record can be interpreted and used as a historical 

record of fan behavior in the same way as historical records of flood peaks are used to predict future flood 

peaks. As such, without external disturbance, it can be reasonably assumed that the flood hazard potential on 

geo~norphically old (stable) surfaces will he low in the future. 

The NRCS soils survey data and AZGS surficial geology mapping differentiate surfaces based on the 

types of geomorphic characteristics discussed above. Therefore, the map data also provide information about 

surface age, stability, and flood potential. Young surfaces with little soil development are likely to continue to 

experience flood inundation, sediment deposition, and channel movement. Older surfaces are unlikely to 

experience such processes. Older surfaces with cemented soils and entrenched channels also tend to he more 

stable because their soils are more resistant due to the cohesion provided by clay, carbonate, and pavement, as 

well as due to containment ol' flow within defined, vegetation-lined channels. That is, the likelihood of the 

channel changing its location over time is greatly diminished. Conversely, areas with non-cohesivc, coarse 

soil materials and little lateral relief are more susceptible to lateral changes in channel position. 

Active alluvial fans are those where the uncertainty associated with flow path location is so great that 

it cannot be set aside in realistic assessments of the flood risk. Where risk of flow path change is not so great, 

that portion of the alluvial fan landform is considered inactive. The Stage 2 geomorphic analyses are intended 

to distinguish active, unstable, young landforms from inactive, stable, or old landforms. 
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Figure 6.14. Varnished Desert Pavement Surface on Inactive Figure 6.15. Aerial Photograph Showing Tribrrtary 
Portion of an Allriwial Fan Landform. Note the reddened clay- Drainage Network on Old, Inactive Srrrfoce Adjacent to 
rich sail ercavatedfrom the soilpit Distributary & Sheet Flow Patfern in Active Area. 
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6B.5.2 Overview of Flooding on Fan 4 and 5 Piedmont Areas 

Fan 4 and 5 are located within the central portion of White TankMountain piedmont, in Township 2 

North, Range 4 West, Section 6; Township 2 North, Range 5 West, Sections 1 and 2; Township 3 North, 

Range 4 West, Sections 19 through 33; and Township 3 North, Range 5 West, Sections 25,26,35 and 36. The 

topographic apex for both fans is located at the mountain fiont-piedmont boundary in Township 3 North, 

Range 4 West, Section 25 (Figure 6.8). The hydrographic apex for Fan 5 is located in Township 3 North, 

Range 4 West, Section 26, approximately two miles downstream from the topographic apex. The 
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hydrographic apex for Fan 4 is located in Township 3 North, Range 4 West, Section 21; three miles from the 

topographic apex. 

Between the topographic apex at the mountain front and the hydrographic apex, flood flow is 

conveyed in a well-defined tributaw drainage system. Channel depths for Fan 5 range from approximately 

eight to 10 feet near the topographic apex to five to six feet immediately upstream of the hydrographic apex. 

Cha~~nel  depths for Fan 4 range from eight to 10 feet near the topographic apex to three to four feet 

immediately upstream of the hydrographic apex. Channel slopes above the hydrographic apex are 0.01 6 

feetifeet and 0.028 feetifeet for Fan 4 and 5 respectively; both decreasing in the downstream direction. 

At the hydrographic apexes, the drainage networks changes from a well-defined tributary pattern to an 

unconfined distributary patteln forming active alluvial fans. The drainage area above the Fan 4 hydrographic 

apex is 2.2 square miles, and above the Fan 5 hydrographic apex is 3.6 square miles. The alluvial fan areas 

below the hydrographic apexes are 1.0 and 0.9 square miles for Fa11 4 and 5 respectively. The active alluvial 

fan areas downstream of the hydrographic apexes are bounded laterally by older, stable surfaces with tributary 

drainage patterns. At approximately 1.5miles downstream from the hydrographic apex, Fan 4 transitions into 

a series of well-confined, single channel flow corridors, some of which combine with Fan 5, and others that 

merge into a single channel that extends for approximately two miles before transitioning back to an alluvial 

fan landform immediately upstream of the Hassayampa River confluence. At approximately 1.6 miles 

downstream of the hydrographic apex, Fan 5 transitions into a series of single channel corridors that return to 

an alluvial fan landform immediately downstream of Sun Vallcy Parkway, then transition back to single, 

confined channel until approximately 2 miles upstream of the Hassayampa River where the single channels 

transition back to an alluvial fan. 

68.5.3 Identification of'Active Areas 

Field and Pearthree (1991) suggest that the younger sediments (active areas) on the lower portions of 

the White Tank Piedmont are eroded primarily from older surfaces in the middle and upper piedmont at 01- 

below the hydrographic apex, rather than from the upper mountain watershed. During more the frequent 

runoff events, flood water and sediment originate from both the middle and lower piedmont. Only the largest, 

most rare runoff events translate significant flood water and sediment across the entire piedmont downstream 

of the hydrographic apex to the toe of the piedmont. High infiltration rates in the broad areas of sand and 

gravel within the active areas transmit the most frequent runoff events into the subsurface before runoff can 

pass to the lower piedmont. Channel sediment size decreases down piedmont, yielding lower infiltration rates. 

Therefore, while it is concluded that the Fan 4 and 5 piedmont areas are mostly eroding landforms, ' some 

0 " Note that this statement applics to the whole or the piedmont landform (Stage I), rather than the active alluvial fan area (Stage2). 
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e level of aggradation and active alluvial fan flooding occurs in the areas immediately downstream ofthe 

hydrographic apexes, covcring a limited area of the total Fan 4 and 5 landforms (Figure 6.19). 

The limits of the active areas of the Fan 4 and 5 alluvial fans are shown in Figure 6.19. These areas 

were identified through thc use of NRCS soils surveys, AZGS surficial geology mapping, historical aerial 

pliotographs, interpretation of USGS 7.5 minute contour maps and FCDMC 10-ft contour interval topographic 

mapping, field observations, surficial characteristics, and other geomorphic features. The relationship of each 

of these types of evidence to the limits of active and inactive areas is discussed below. 

6B.5.3.1 NRCS Soils Data 

The active areas Fan 4 and 5 are  rapped on the NRCS soils maps (Figure 6.20) as Carrizo- 

Gunsight complex (15), Momoli-Canizo complex (92), Sal-Cipriano complex (107), Gunsight-Rillito 

complex (71), Gil~nan loams (55). Antho gravelly sandy loams (2), and Brios-Carrizo co~nplex (1 1). 

The NRCS describes the Carrizo-Gunsight, Gil~nan loams, Antho gravelly sandy loams, and Brios- 

Carrizo soils (Table 68.4) as young soils located on floodplains, alluvial rans, and active 

drainageways; consistent with active alluvial fan deposits. The majority of the active areas of Fan 4 

and 5 are found within these soil units. The Momoli-Carrizo, Sal-Cipriano, and Gunsight-Rillito soils 

are described (Table 68.4) older soils located on the tops of fan terraces. A likely explanatiou as to 

why some of the TDN active areas are found within these older soil units is that the mapping scale 

used by the NRCS was much smaller than used in the SVADMP study. Thus subtle differences near 

the margins of soil units may have bee11 overlooked. The active area immediately downstream of Fan 

5 was mapped entirely as Momoli-Carrizo soils (older soils on fan terraces). The area is clearly active 

as identified in the aerial photographs and in field verification. The AZGS also mapped the area as 

young, active deposits (Section 6B5.3.2). It is unclear why the NRCS mapped the area as older soils. 

The inactive areas on Fan 4 and 5 bound the active areas laterally and in the upstream 

direction. The vast majority of the inactive areas adjacent to Fan 4 and 5 are underlain by the Sal- 

Cipriano and Gunsight-Rillito soils. 

6B.5.3.2 AZGS Surficial Geology 

The AZGS surficial geology mapping (Figure 6.21) shows three alluvial units (Qy2,Qy 1, and 

Qi) in the vicinity of the Fan 4 and 5 active areas. Qy2 is the youngest unit, and is described as late 

Holocene, with active stream channel and alluvial fan deposits composed of sand, pebbles, and 

cobbles. Soil and desert pavement development on Qy2 surfaces is weak to nonexistent and channel 

patterns vary from anastamosing to distrihutav, with channel incision orup to 1.5 meters (4.9 feet). 

e 
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Enlargeo Area 1 

Figure 6.19. Pan 4 and 5 active areas 
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Figure 6.20. NKCS soils mapplng ror ran 4 and 5 
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Figure 6.21. AZGS s d c i a l  geology for ran 4 and 5 
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The Qyl surface represents overbank channels and terraces of late to early Holocenc age, and is 

composed of poorly sorted sand, slit, pebbles and cobbles. The Qi unit is described as undifferentiated 

middle to late Pleistocene alluvial fan and terrace deposits. Similar to the NRCS mapping, the AZGS 

mapping was conducted on a much smaller scale than the SVADMP, thus subtle differences in AZGS 

surficial unit boundaries may have been missed. 

The AZGS also prepared flood hazard mapping (Figure 6.22) for the White Tank Piedmont, 

including the area near Fan 4 and 5 in which three flood hazard zones were delineated. The majority 

of the active area of Fan 5 above Sun Valley Parkway was mapped as high hazard (lll), however the 

entire Fan 4 active area above Sun Valley Parkway was mapped as low hazard (L2). Again, this was 

likely due to the scale of mapping that was conducted. The active areas near the Hassayampa River 

confluence were mapped as high hazard for both Fan 4 and 5. 

The NRC:S and AZGS mapping, and the stableiunstable area delineations performed for this 

study are compared in Figure 6.23. The NRCS, AZGS, and TDN mapping are broadly similar. The 

minor differences are attributed to the lower resolution, small scale mapping perfo~med by the NRCS 

and AZGS, as well as rectification issues associated with converting paper maps to digital coverages. 

6B.5.3.3 interoretation of Tovography 

Topographic data were available from USGS 7.5-minute quadrangle maps and from FCDMC 

10-foot contour interval mapping (Figure 6.24). Topographic data can be used in the following ways 

to identify stable and unstable (activelinactive) portions of alluvial fan landforms: 

Contour crenulation. Contour crenulations are "wiggles" in topographic contour lines. 

Since older, stable surfaces tend to have greater internal relief, better developed drainage 

networks, and are largely erosive landforms, the contours over such surfaces are more 

crenulated. Contours over younger, active, unstable surfaces tend to be smoother, 

reflecting the more uniform, less incised topography. 

Contour shape. Contours on active, unstable alluvial fan surfaces tend to bend 

downstream (convex) in a smooth radial pattern. Contours on inactive or relict fans tend 

to be more parallel (or concave) to the mountain front. 

Contour direction. A marked change in the contour orientation occurs at the toe of the 

alluvial fan, where it enters the floodplain of the axial stream, which is frequently 

orthogonal to the fan contour orientation. 

Relief. The boundaries of active fan areas are typically confined by older, higher inactive 

surfaces which constrain alluvial fan flooding to topographically lower unstable surfaces. 

Topographic relief is addressed more directly in the Stage 3 analysis. 
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Longitudinal profile. A longitudinal profile is a plot of elevation versus distance. A 

profile of an actively aggrading alluvial fan usually in convex (steepens downstream), 

whereas inactive alluvial fans typically have concave profiles (flattens downsh-eam). 

Map symbols. Symbols on the USGS topographic maps useful for fan identification 

include stream channel bifurcation, stippling of depositional areas, termination of stream 

symbols in the downstream direction, 

The topographic contours within the active, unstable area of Fan 4 and 5 are less crenulated 

than the adjacent, stable portions of the piedmont, indicating that the most active sul-faces are not 

incised and that the flow paths are shallow with significant overland and sheet flow components. The 

topographic data indicate that the inactive portions of the piedmont are incised up to 10 feet in the 

upper piedmont and in excess of 30 feet in the lower-post piedmont. In addition, the topographic 

contours bend slightly downstream within the active portions of fans. 

The topographic data for the fan also helps defiile the fan boundaries. The degree of relief at 

the margins of thc active portions of Fans 4 and Fan 5 generally decreases in the downstream direction 

until the area immediately upstream of the Hassayampa River in which local relief dramatically 

increases. 

The longitudinal profile for Fan 4 (Figure 6.25) has slight concave up profile, which is not a 

classic indicator of an active alluvial fan, although there are several bulges in the profile including 

upstream of Sun Valley Parkway, and again upstream of the Hassayampa River confluence. The 

longitudinal profile for Fan 5 (Figure 6.25) has a stronger concave up profile, with a few slight bulges 

near the downstream end. The USGS topographic maps do not have any map symbols indicative of 

active alluvial fans in the vicinity of Fan 4 and 5. 
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Figure 6.22. AZGS flood hazard mapping near Fan 4 and a 
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Figure 6.23. NRCS, AZGS and unstable area mapping overlay 
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Figure 6.24. 10-foot contour topographic mapping for the Fan 4 and 5 areas 
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6B.5.3.4 Historical Aerial Photography 

Historical aerial photographic coverage from 1953 and 2005 were available for the Fan 4 and 

5 areas (Fignre 6.26) as sited in Table 6B.5. The 1953 aerial photographs were scanned and semi- 

rectified using geographic features on the 2005 digital aerial photographs provided by the PCDMC. 

Channel thalweg locations were plotted on the 1953 and 2005 aerials to identify channel movement, 

channel avulsions, or other changes in channel characteristics (Figure 6.27). Unfortunately, aerial 

photographs pre-dating the August 195 1 flood documented in the Site 36 Alluvial Fan Floodplain 

Delineation Technical Documentation Notebook (JEF, 1999), were not available for Fans 4 and 5. 

The general appearance of the 1953 aerials indicates that the 195 1 event may not have been significant 

in the Fans 4 and 5 study area. 

Tablc 6B.5 List of Historical Aerial Photograpl~s uf White Tank Fan Study Area 

The comparison of thalweg locations shown in Figure 6.27 indicates that there has been 

definite channel movement within the active fan areas during 56 year period of record, with almost no 

discemable channel change in the stable areas. New channels have formed within the most active 

portions of the alluvial fans, and formerly active channels have been abandoned. There were no 

significant changes in vegetative cover, distribution or density that could be discerned at the scale of 

the aerial photographs. The primary human impact on Fans 4 and 5 was construction of Sun Valley 

Parkway. 

Digital Source I PhotoDate I Scale 

FCDMC Archives 

(US AMS, 1953) 

FCDMC 

6B.5.3.5 Drainage Pattern 

Drainage pattern is indicative of alluvial fan stability. Inactive, stable alluvial fans typically 

have a tributary, well-defined drainage pattern, with channels that generally increase in size with 

distance downstrcam. Active, unstable alluvial fans typically have poorly defined distributary or sheet 

flow drainage patterns, which have channels that often decrease (or disappeai-) in thc downstream 

direction. The drainage pattern can he readily identified from aerial photographs (Figure 6.19) by the 

light-toned sandy channel bed materials andlor the bank vegetation which is usually denser and with 

different species than floodplain and terrace areas. 

TY Pe 
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Figure 6.27. Historical thalweg location comparison (1953-2005) 
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The drainage pattern in the unstable portions of Fans 4 and 5 is distributary with strong 

components of unconfined and sheet flow and multiple-flow paths. Field observations suggest that 

large percentages of the active areas are inundated during significant floods. The stable portions of the 

piedmont have a well-defined tributary drainage pattern. The drainage pattern changes from tributary 

to distributary at the hydrographic apexes. For Fan 4, the distributaty pattern persists from the 

hydrographic apexes to immediately upstream of Sun Valley Parkway, after which it transitions into a 

tributary pattern. For a portion of Fan 5 the distributary pattern transitions to a tributaly pattern nearly 

one mile upstream of Sun Valley Parkway. The remaining portion of Pan 5 continues a distributiuy 

pattern until about one mile downstream of Sun Valley Parkway where in transitions into a tributaly 

pattern. Both fans then transition back into a distributary pattern between 1.5 and two miles upstream 

of the Hassayampa River confluence. 

6B.5.3.6 Snrficial Characteristics 

Surficial landform characteristics can be used to identrfy stable ;nid unstable alluvial fan 

surfaces, as described in Section 6B.5.1 and the PFHAM. Landform characteristics were identified 

during field visits, by inte~pretation of aerial photographs, and from NRCS soils and AZGS geologic 

maps. Key surficial characteristics considered in the Fan 4 and 5 floodplain delineation included the 

following: 

Surface Texture 

Surface Color 

Desert Varnish . Desert Pavement 

The active, unstable fan areas shown in Figure 6.19 generally lacked surface reddening, desert 

varnish and desert pavement, and had relatively uniform surface texture. Inactive, stable surfaces had 

distinct surface texture, soil reddening, and desert varnish and pavement areas. Areas of apparent 

geologic age that were surrounded by either active areas or tributary corridors (islands), but were less 

than five (5) acres in area were included in the floodplain delineation areas. 

Surface texture and color were identified primarily from the 2005 color aerial photographs 

(Figures 1.2 and 6.4). Areas with significant desert pavement accumulation could also be identified 

on the 2005 aerial photographs, hut were also identified during field visits. 
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6B.5.3.7 Vegetation 

Vegetation was used in the following ways to distinguish stable and unstable alluvial fan 

surfaces on the Fan 4 and 5: 

Vegetative Suites. The types of vegetation on any geomorphic surface are a function of 

the micro-climate (aspect, elevation, etc.), soil substrate, frequency and concentration of 

runoff, soil permeability, and soil chemistry. Because adjacent geomorphic surfaces on 

alluvial fan landfonns differ in degree of clay and carbonate accu~nulation (substrate, 

chemistry, permeability), incision (runoff characteristics), and frequency of inundation, 

the vegetation suites on each surface are likely to vary slightly, either by species type 

andlor by species density or robustness. 

Marker Species. Certain species are almost always found in specific geomorphic and 

fluvial environments. For example: (1) ocotillo thrive in carbonate rich soils, and often 

indicate that a caliche layer underlies the surface, (2) saguaro, ballel, and cholla cacti 

grow well in rocky, well-drained soils are usually found outside the active floodplain, (3) 

ironwood, palo verde, and mesquite trees typically are found on channel banks or where 

runoff concentrates frequently. 

Species Age. The apparent age of vegetation is used to distinguish geomorphic surface 

age. The age of vegetation is directly propoflional to overall plant size, as well as trunk 

diameter (woody trees), presence or number of branches (saguaro cacti branch after about 

70 to 100 years), or other factors (creosote clone ring diameter). Old vegetation is 

indicative of stability or at least non-erosion. 

Burial or Exposure. Burial of the plant base by sediment deposition may indicate 

aggradation or active alluvial fan flooding. Exposure of a plant's roots by erosion 

indicates scour or lateral erosion which may be associated with either stable or unstable 

surfaces, depending on other geomorphic characteristics. 

Vegetation characteristics for Fan 4 and 5 were identified in the field and on aerial 

photographs (Figure 6.28). Active areas were readily identified in the field and on aerial photographs 

by the diverse vegetative suites; with dcnser plant concentrations along the more prominent flow 

paths. Differences in vegetation between stable and unstable portions of the piedmont near Fan 4 and 

5 include vegetative density, distribution, size, and type. Active fan areas had denser vegetative cover, 

with larger plant sizes, especially on the interfluve areas than the inactive surfaces. Channel bank 

vegetation in the active fans areas was similar is size and density to the bank vegetation in the stable 

tributary flow corridors. Stable, inactive surfaces tended to have smaller, less dense vegetation with 

higher concentrations of cholla and saguaro cacti than active surfaces. 
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Figure 6.28. ActiveIInactive surface vegetation characteristics 
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6B.5.3.8 Sediment Deliverv Potential 

Sediment yield was estimated by Ayres (2005) for the Buckeye Sun Valley ADMP for Area 3 

using the Revised Universal Soil Loss Equation (RUSLE). The Ayres results indicated 100-year 

sediment yield rates ranging from 0.48 to 3.61 acre-feetisquare mile, and average annual sediment 

yield ranging from 0.35 to 1.05 acre-feetisquare mileiyear. Using the most conservative value 

computed by Ayres, the sediment yield at Fan 4 and 5 hydrographic apexes is shown in Table 6B.6, 

and which would result in very low rates of aggradation if distributed over the entire active, unstable 

portion of the fans. The sediment yield data indicate that most avulsions in the active areas are 

probably due to local phenomena (stream capture, debris clogging, local deposition) rather tban 

overall fan aggradation. The sediment data also suggest that niinimal topographic relief is required to 

contain flooding within the active surfaces. The low sedi~iient yield rates suggest minimal potential for 

system-wide channel clogging, as well as high probability for water runoff to flow around depositional 

areas without leaving the active portions of the alluvial fan 

Table 6B.6. Sediment Yield Estimates Rased on Ayres (2005) 

6B.5.3.9 Summary 

Active and inactive portions of the Fan 4 and 5 landforms were identified using thc 

geomorphic characteristics described above. The characteristics are best used in conjunction with each 

other, since no single characteristic is universally diagnostic of the level of stability. The 

stableiunstable landform delineation for Fan 4 and 5 arc shown in Figure 6.19. 

Value 

Average Annual Sediment Yicld (AFIyr) 

100-Year Scdiment Yield (AF) 

Averagc Annual Depth of Deposition in Activc Fan Area (ft) 

100-Year Averagc Depth of Deposition in Activc Fan Arca (ft) 

6B.5.4 Alluvial Fan Floo~Iplains Downstream ofAcfive Unstable Areas 

The active unstable alluvial fan areas on the White Tank Piedmont that experience alluvial fan 

flooding with flow path uncertainty, are located immediately downstream of a hydrographic apex, either the 

primary hydrographic apex, or a secondary inset hydrographic apex located further downstream. Runoff that 

passes through the entire active unstable portion of the alluvial fan before reaching the toe of the alluvial fan 

landform is conveyed downst1.eam through one or more of the following types of drainage networks: 

Stable Distributary Systems 
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0.8 

1 .0 

0.001 
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Stable Tributary Systems 

Sheet Flow Areas 

Because they are interpreted as stable, both distributary and tributary throughflow channels were 

mapped as inactive portions of Fan 4 and 5. The same geomorphic characteristics described in Section 6B.5.3 

were used to identify stable throughflow channels downstream of the unstable active alluvial fan areas. Note 

that significant flood hazards exist alolig the tluoughflow channels, as delineated in the Stage 3 analyses 

below, and that flow along the throughflow channels is still considered a form of alluvial fan flooding because 

of uncertainty associated with the flow rate in any given corridor. The stable tributary and distributary flow 

areas are located on the margins of the main active fan area, and consist of channels that convey flow to 

adjacent drainages or to secondary hydrographic apexes. 

6B.5.5 Identification oflnactive Areas 

Along with the active alluvial fan areas at Fan 4 and 5, Figure 6.19 also shows tlie inactive alluvial fan 

areas. Basically, the inactive areas are those portions of the alluvial fan landform that are not active, as 

described in the Section 6U.5.3. As shown in Figure 6.19, the majority of the Pan 4 and 5 landfomls consist of 

inactive, stable surfaces. 

68.5.6 Types of Flooding on the Piedmont 

Based on the evaluation of active and inactive areas on the Fan 4 and 5 piedmont areas, the following 

locations and types of flood hazards were defined. 

6B.5.6.1 Flooding Along Stable Channels: U~stream of the Hvdronranhic Apex 

Riverine flooding upstream of the hydrographic apex was delineated using approxiinate 

method riverine delineation techniques, as described in Section 5 .  The riverine reach upstream of the 

hydrographic apex is considered stable surface flooding, and was delineated using approximate 

method riverine tcchniques. 

6B.5.6.2 Unstable Flow Path Flooding 

Active alluvial fan flooding on Fan 4 occurs in the broader areas betwecn the primary 

hydrographic apexes and Sun Valley Parkway. Active alluvial fan flooding on Fan 5 occurs on the 

broader areas between the primary hydrographic apex and the arca where Fan 4 and 5 converge 

upstream of Sun Valley Parkway. Additional active alluvial flan flooding occurs within a limited area 

on Fan 5 downstream of Sun Valley Parkway. Both Fan 4 and 5 contain active alluvial fan flooding 

areas near the confluence with the Hassayampa River. 
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6B.5.6.3 Floodinr Along Stable Channels: Downstream of the Hvdro~raphic Apex 

Downstream of the active fan areas some of the flooding is conveyed in a series of parallel 

channels that cut through older stable geomorphic surfaces. These chanliels have been stable over the 

past 50 years as indicated by the historical aerial photographs and possibly the past few thousand to 

tens of thousands of years as indicated by the surficial geology. Flood hazards along these corridors 

can be expected to be confined tothe existing channel network. Ilowever, uncertainties in the 

discharges delivered to each channel make detailed quantitative evaluation of these hazards difficult. 

Until the discharge distribution uncertainty created by the active area upstream can be resolved, this 

study suggests that an approximate method relying on geomorphic surface interpretation can 

adequately and realistically evaluate the location and lateral exteut of these hazards. 

Both Fan 4 and 5 contain stable, tributary channels downstream of the active areas. Fan 4 has 

a stable, tributary channel that occurs at the hydrographic apex and travels the entire length of the 

piedmont to the Ilassayampa River. Fan 5 has several stable, tributary channels that extend from the 

downstream end of the active fan areas to the active areas near the Hassayampa River confluence. 

68.5.6.4 Sheetflow Areas 

No sheetflow evidence was observed in the field, on topographic maps, or on aerial 

photographs. 

6B.5.6.5 Debris Flow Areas 

No evidence of debris flows was observed in the field, on topographic maps, or on aerial 

photographs. The NRCS soils mapping and AZGS geologic mapping do not mention debris flow 

hazards or deposits within the study area. The hydrographic apexes are located too far from the 

mountain front for debris flows to be of concern for the flood hazard inuudation areas mapped in this 

study. 

6B.5.7 Summay of Stage 2 Delineation 

Figure 6.19 shows the limits of the active and inactive areas within the Fan 4 and 5 piedmont. The 

Stage 2 activelinactive area delineation is the foundation for the Stage 3 floodplain delineation. The most 

active areas of Fan 4 and 5 are about 1.0 and 0.9 square miles in extent, respectively, downstream of the 

hydrographic apexes. 
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6B.6 Stage 3: Defining the Approximate 100-Year Floodplain 

The 100-year flood hazard assessment is an outgrowth of the information and results identified and 

generated in Stages 1 and 2. In Stage 1, Fan 4 and 5 were identified as part of an alluvial fan landform. In 

Stage 2, the unstable (active) and stable (inactive) portions of the alluvial fan landform were identified. 

According to the FEMA Guidelines, "the delineated floodprone areas of Stage 2 should approximate the 

largest possible extent of the 100-year flood." 111 Stage 3, floodplain limits for the 100-year (1%) flood are 

delineated for each of the types of the following types of flooding identified in Section 6B.5: 

Flooding Along Stable Channels: Upstream of the Hydrographic Apex. The floodplain along the 

main channel upstream of the hydrographic apex was delineated using riverine approximate 

method techniques, as described in Section 5.0. 

Unstable Flow Path Flooding. The floodplain in the areas with unstable flow path flooding (active 

alluvial fan flooding) downstream of the hydrographic apexes were delineated using geomorphic 

data. In general, the 100-year floodplain delineated in the active alluvial fan areas is coincident 

with the Stage 2 unstable area delineation. 

Flooding Along Stable Chaunels: Downstream of the Hydrographic Apexes. The floodplain along 

stable distributary and tributary channels located downstream of the active alluvial fan areas were 

delineated using geomorphic data. 

Flood hazards for all portions ofthe alluvial fan downstream of the hydrographic apexes were 

delineated using geomorphic techniques. Application of geomorphic mapping techniques to the unstable 

portions of the alluvial fan is the preferred delineation method in Maricopa County. Application of 

geo~norphic techniques to the remaining portious of the alluvial fan downstream of the hydrographic apexes is 

required by the site conditions and the available information. The stable distributary and tributary channels 

systems downstream of the hydrographic apexes are referred to as throughflow channel corridors. Within 

some of the throughflow channel corridors, channel changes were observed in the historical aerial photo 

record or in the field, although the changes were confined within the corridors. The corridors are hounded by 

higher, older, stable geomorphic surfaces. Channel changes along the throughflow corridors are analogous to 

minor channel changes in a braided riverine system that do not affect the flood limits or overall stream 

morphology. That is, there is only minimal flow path uncertainty which can be "set aside in a realistic 

assessment of flood risk." There is, however, significant flow uncertainty due to the uncertain flow& 

distribution in the active unstable area upstream. This flow rate uncertainty invalidates traditional riverine 

floodplain delineation techniques for the throughflow channels because the 100-year discharge is unknown. 

Flooding along the throughflow channels downstream of active unstable alluvial fall areas has the 

following characteristics of alluvial fan flooding, as defined by FEMA: (1) it occurs on an alluvial fan 
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landform, (2) it originates at a hydrographic apex, (3) it is characterized by high velocity flow, (4) it is 

characterized by processes of erosion, sediment transport, and deposition, (5) and it is hydraulically connected 

to areas that experience unpredictable flow paths. According to Table G-1 in the FEMA Guidelines, 

floodplain delineation using geomorphic data is acceptable for alluvial fans with little or no urbanization. At 

the time of this study, the White Tank Piedmont has little or no urbanization. Therefore, usc of geomorphic 

data as the basis of the floodplain delineation is acceptable for the areas downstream of the hydrographic apex. 

The Stage 3 100-year floodplain delineation for Fan 4 and 5 are shown in Figure 6.29. 

6B. 6.1 Flood Hazard Zones 

Table 6B.7 lists and describes the flood hazard zones identified and shown in Figure 6.29 and the 

Stage 3 - 100-year Floodplain Map in the Floodplain Delineation Exhibits included in the TDN Appendix. 

These zones are defined for use in piedmont flood hazard delineation in Maricopa County by the Flood 

Control District of Maricopa County, and were approved the Maricopa County Board of Supervisors on 

November 1, 2000. The flood hazard zones shown on Figure 68.29 are given in Table 6B.7. The resulting 

flood hazard map is similar in nature to the one shown in Example 4 (Figure G-9) in FEMA Guidelines. 

The unstable areas delineated in the Stage 2 analysis were used to identify the location of the Zone A - 

Administrative Floodway Active Alluvial Fan (Zone AFHH). The AFHII (active alluvial fan) zone lies within 

the unstable areas nearest the hydrographic apex, in the zones where the greatest risk of flow path uncertainty 

exists. 

Zone A - Administrative Floodway Inactive Alluvial Fan (Local Community Zone AAFF) were 

intended to be used along stable throughflow channel corridors which traverse the inactive portions of an 

alluvial fan landform. 

Between many of the mapped floodprone areas are large islands of older stable geoniorphic surfaces. 

These were mapped using a shaded Zone X designation. These zones include areas of possible flood hazards 

from local drainage areas smaller than one square mile as well as stable areas potentially flooded by events 

less frequent than the 100-year flood (e.g. the 500-year flood). Inselbergs were mapped as unshaded Zone X. 

Also, because approximate methods were used, islands smaller than five (5) acres were not delinealed. 
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Table 6B.7 Flood Hazard Zones Mapped in White Tank Fan (Site 6) Approximate FDS 
I Local I 

Community 
Zone Name I l o n e  

Description I 
I Designation 1 

Zone A 

Zonc A - Administrative 
Floodway Riverine 

Zonc A 

Administrative Floodway 
Activc Alluvial Fan 

Zonc A - 
Administrative Floodway Administrative 

Zone A 

Zone A -- / AFHH - 
Administrativc 
Floodutay 

Zone A - 
Administrative Floodway 
Active Alluvial Fan 

X (shaded) - Inactive Alluvial 
(shaded, - 

Approximate 100-year floodplain; riverine reaches upstream of 
hydrographic apex, and previously mapped ponding area behind 

AFUFD - 
Administrative 
Floodway 

Buckeye FRS #I 
Approximate 100-year floodplain, riverine reaches upstream of 
hydrographic apex, managcd as a floodway district. 

Alluvial Fan High Hazard, community to trcat as a floodway 
district 

Alluvial Fan Uncc~tain Flow Distribution Area; transitional arca 
downstream of A12HH zone characterized by channeli~ed and sheet 
flooding generally becoming morc stable and less uncertain with 
increasing downstream distance from the AFHH zone; community 

water and sedi~rre~~t on a stable alluvial fan surface downstream of 
the AFHH and AFUFD; comm~lnity to treat as a floodway district 
Alluvial Fan Zone A; areas within the 100-year floodplain on an 
inactive alluvial fan characterized by shallow channelized flow and 
shcct flooding in stablc channels; zone is considered approximate 
because no basc flood elevations are provided; flood hazards 
within this zonc are not necessarily cqual throughout, that is, thc 
frequency and magnitude of flooding with respcct to depth and 
velocity of flow may vary within the AFZA zone; floodplain 
managers should consdt available aerial photographs and 
topographic maps for more detailed evaluation of site specific 
flood hazard within this zone; development will be allowed in this 
zone eiven demonstration of adcauacv of site andlor dcsien which 

flooding with depth of 100-;ear flood lkss than 1 foot; or drainage 
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Figure 6.29. Stage IIl floodplain zone delineations for Fan 4 and 5 
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6B.6.2 VeviJication of Results 

Figure 6B.15 shows a comparison of the results of the Stage 3 analysis with the flood hazard 

evaluation by Field and Pearthree (1992). Figure 6B.16 shows the relationship of the Field and Pearthree 

surficial geology mapping to their flood hazard evaluation. 

In general, everything shown by Field and Pearthree as Hland is hydraulically connected to Fan 4 or 5 

has been mapped as within one of the various 100-year flood hazard areas. H1 surfaces are characterized as 

"very high flood potential." I31 surfaces included areas with the "potential for localized, high-velocity, 

relatively deep, channelized flows and sheet flooding" with "some potential for drastic shifts in channel 

position." The H1 areas largely correspond with the AFHI-l zones mapped in this study. H1 zones are also 

shown within the AAFF zone administrntive floodways. 

A number of areas identified L2 surfaces by Field and Pearthree have been given a Shaded X 

designation in this study. The authors of this study rnade the judgment that these areas, while having some 

geologic flood potential, lie outside the one percent chance limits. The Shaded X area reasonably represents 

the fact that while flood prone at some level, the frequency of flooding on those surfaces is less than one 

percent. Additionally, these areas receive floodwaters from local tributary drainage and as such are not 

completely flood free. Consequently, designation as Zone X (unshaded) is unwarranted. 

Overall, the 100-year flood hazard assessment of the Fan 4 and 5 piedmont areas and alluvial fans are 

believed to be reasonable, sound, and defensible based on the data presented in this Technical Data Notebook. 

However, revisions to the mapping presented here could he justified based on more detailed topographic 

mapping, hydrologic and hydraulic analyses in the future. 

6B. 6.3 Limitations 

Every modeling and mapping methodology has limitations. The limitations of the approximate 

geomorphic floodplain delineation method used for the Fan 4 and 5 alluvial fans are summarized below. 

6B.6.3.1 Scale of mapuing 

The mapping for this study was compiled onto 1 : 12000 scale maps. The 2004 aerial 

photographs used are of excellent resolution that did not limit interpretation at the map scale. 

Nevertheless, the size of the alluvial fan landfoms considered precludes the level of detail possible 

when mapping at an individual lot basis. 

6B.6.3.2 Accuracv of mapuing 

Map accuracy is also a limitation for some of the data sources used such as NRCS and AZGS 

soils and flood hazard mapping. These maps were scanned and semi-rectified, but some horizontal 
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displacement remained. Additionally, in the process of transferring field and photo interpretations to 

the orthophotos, the accuracy is limited to one's ability to identify precisely identical locations on each 

photograph. Through the use of landmarks, distinctive channel features and patterns, large trees, etc. 

it is believed that these errors have been minimized. 

6B.6.3.3 Time period of historical vhoto record 

Period of record for historical aerial photos spans 52 years. While this is a reasonably long 

period, it does not ensure that a 100-year event occurred during this time period, or that the full range 

of expected alluvial fan processes has been observed. However, use of geomorphic data extends the 

period of record significantly. 

6B.7 Work Study Maps 

This study includes geomorphic mapping and floodplain delineation of parts of the Fan 4 -5 alluvial 

fans. The figures for Section 6B, including a cover sheet showing the project location and 1 I" x 17" versions 

of the Stage 1 Landform map, Stage 2 Stability map, and Stage 3 Floodplain map, are located at the end of 

Section 6B of the Technical Data Notebook. 
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(Separate Volume) 

Geomorphology Analyses Supporting Documentation 
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SECTION 7: DRAFT FIS 

7.1 Summary of Dischages 

See Sectioi~ 4 and Table 4.2 for detail regarding the origin of the discharges prescntcd below. 

I Drainage Area / Peak D~scharges (cfs) 
I 

Flood~ng Source and Location (Square M~lcs) 10-Year 50-year 100- 500- 

I I I 

White Tank Fan 5 - Section 600 (S500) 1981 

*Area esrrmaled basedon unrt dischurge/,on? 

7.2 Floodway Data 

Floodway data tablcs are not presented in this TDN. 

7.3 Annotated Flood Insurance Rate Maps 

See C. Maps of this TDN. 

7.4 Flood Profiles 

Flood profiles arc not presented in this 'TDN. 
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Special Problem Report for Administration of Flood Zones 
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e B.2 Contact (telephone) Reports 
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0 B.4 General Correspondence 
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Memorandum JE Fuller1 Hydrology & Geomorphology, Inc. 

DATE: September 15,2006 

TO: Valerie SwicWFCDMC 

FROM: Jon Fuller, PE, RG, CFM 

RE : Sun Valley ADMP 
Alluvial Fan Floodplain Delineations: Fans 4 & 5 
Response to TDN Review Comments 

CC: Kathryn GrossIFCDMC 
Julie CoxlFCDMC 
Mike KelloggiJEF 
Rob LyonsIJEF 

This memorandum summarizes JE FullerlHydrology & Geomorphology, Inc. (JEF) 
responses to District review comments. District review comments are enumerated below, 
using the number from the District review comment letter. JEF responses are shown in 
10-point bold italic font immediately below each comment. We appreciate the thoughtful 
and timely review by the District staff. 

Hydrology Comments (Julie Cox, Letter of August 24,2006) • 1. Electronic files were not submitted. Please submit CD for comparison purposes. 
JEF Response: Done. DDMSW, HEC-I, GIS, PDF, and all otherfile types used to develop the 
TDN are included on the CD. 

2. I compared the input parameters and the output from the Fan 4 & 5 models to the 
Area 4 models for both the 100-yr 24-hr and 100-yr 6-hr events. The sub-basin data 
and the output in this Fan 4 & 5 study are consistent with the same sub-basins in the 
Area 4 models. 
JEF Response: No response needed. 

3. Based on the isopluvials in the Hydrology Manual, change the 100-yr 6-hr rainfall to 
3.4 inches. 
JEF Response: Per meeting with Julie Cox on 9-18-06, and follow email correspondence, JEF will 
leave the 100-yr, 6-hrpoint rainfall depth at 3.2 inches based on the followingfindings: 

NOAA 2 has the isopluvial value at 3.2 inches, as does the most current draft of the 
District's Manual 
The effective District Manual has the isopluvial value at 3.4 inches, but there is no 
explanation of why it was changed from the NOAA 2 value. We can make an educated 
guess as to what the isopluvial value might be, but the fact is that we cannot say with 
certainty that NOAA didn't intend to use 3.2 inches. 
Regardless of which isopluvial value we choose, we can be criticized (didn't use NOAA 2, 
the offieial source of rainjall data vs. didn't use effective FCD Manual) 
PBSJ (ADMS) and Alpha (White Tank Wash FDS) both used the 3.2 inch value. There is 
continuity in using the 3.2 in value 
The District is moving towards adopting the NOAA 14 rainfall. NOAA 14 has a 6hr, IOOyr 
value of 3.16 inches 
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Using 3.4 in instead of 3.2 in results in about a 10% increase in QI00peak discharge for 
about halfthe apexes. The other half are controlled by the 24 hr storm. Accuracy of 
hydrology i.~probably no better than +/- 25% anyway 
For the TDN, the discharge does not affect thefloodplain delineation. On the fan surface, 
geomorphic methods were used (Q is not a factor). For the upstream riverine delineations 
(approx methods), there are no BFE's and the washes are in well defined canyons, so the 
difference in Q results in no observable difference in floodplain extent 
For the ADMP, recommended capital improvement basin design is controlled by the 24 hr 
(volume) and once the piedmont drainage area kicks in, the 24 hr controls anyway 

4. Add copies of the 100-yr 24-hr and 100-yr 6-hr isopluvials from the Hydrology 
Manual to Appendix D. 
JEF Response: Done. 

5. The Summary of Results page is missing from Appendix D.1. Please include in the 
next submittal. 
JEF Response: Done. 

6. Land Use. The RTIMP used in the HEC-1 models differs from that in DDMSW. 
Please change to be consistent. 
JEF Response: The RTIMP in the HEC-1 model is a result of the % rock outcrops in the soil map 
units. Therefore, the RTIMP values for input land use categories may not reflectfinal values used 
in the HEC-1 models depending on whether any rock outcrops are found in soil units within the 
watershed. 

7. Plate 1 -Add title Watershed Map, add intermittent elevations to contours, add the ft 
symbol to the top and bottom elevations, recommend changing to black and white 
map due to reproduction issues. 
JEF Response: Done. The symbology has been revised so all features will be discernable when 
reproduced in black and white. 

8. Plate 2 -Add title Soils Map, add intermittent elevations to contours, add the fi 
symbol to the top and bottom elevations, recommend changing to black and white 
map due to reproduction issues. Cannot distinguish soil types from each other. 
Please use more contrast for the different soil types. 
JEF Response: Done. The symbology has been revi,sed so all features will be discernable when 
reproduced in black and white. 

9. Plate 3 -Add title Idand Use Map, add intermittent elevations to contours, add the ft 
symbol to the top and bottom elevations, recommend changing to black and white 
map due to reproduction issues. Cannot distinguish land use types from each other. 
Please use more contrast for the different land use types. 
JEF Response: Done. The symbology has been revised so all features will be discernable when 
reproduced in black and white. 

10. Plate 3 - To be consistent with the other Fan TDNs, please show only the existing 
land use types modeled, i.e. Hillslopes and Mountain Terrain. Remove Desert 
Rangeland (NDR) < 5% slopes from the legend since this land use type was not used. 
JEF Response: Dorte. 
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1 I. Report, Page 1-1, Section I .I.  Change "Sites 4 and 5 n the White Tank Piedmont" to 
"Sites 4 and 5 on the White Tank Piedmont". 
JEF Response: Done. 

12. Report, Page 4-3, last sentence. Change "PI records" to "PC records" 
JEF Response: Done. 

13. Report, Page 4-4, Figure 4.1. Remove the 2-yr 6-hr and 2-yr 24-hr isopluvials. They 
are not related to this report. 
JEF Response: Both the 2-year and 100-yearpoint rainfill is input into the PREFREprograms to 
develop the rainfall statistics for the HEC-I model. Per verbal comment from Julie, the Figure will 
remain as is. 

14. Report, Page 4-5, Land Use, last sentence. Insert "Natural" before "Mountain 
Terrain". 
JEF Response: Done 

15. Report, Page 4-5, Land Use, last sentence. Change "Fan 10 and 11" to "Fan 4 and 5". 
JEF Response: Done 

16. Report, Page 4-7,2 locations. Change "Table 1" to "Table 4.1". 
JEF Response: Done 

17. Report, Page 4-7, Unit Hydrograph. Change "Fan 10 and 1 I" to "Fan 4 and 5". 
JEF Response: Done 

18. Report, Page 4-12, Table 4.3. Show units, i.e. cfs and cfslsq mi. 
JEF Response: Done 

19. I did not find where the report spells out the names of the soil types. Please include a 
table that identifies the name for each soil type (645100,645123, etc.). 
JEF Response: Done. 

20. Report references. Please add references from the BuckeyeiSun Valley ADMS, Sun 
Valley ADMP, Piedmont Manual, Hydrology Manual, Hydraulics Manual, SCS Soil 
Surveys, etc. as appropriate. 
JEF Response: No citations to the Sun Valley ADMS or ADnilP reports were made in Section 4. 
References to appropriate ADMS and ADMP documents are provided in other sections of the TDN 
where ADMS or ADMP documents were cited. A reference to the District's Hydrology Manual was 
added to the citations list. 

Julie Cox provided the following comment during a meeting on 9-18-06: Review the 
unit hydrograph for Sub-basin S500, something seenis off. 
JEF Response: Due to the MCUHPZprogram's limitation of 50 ordinates, the total unit 
hydrograph could not be captured. Therefore, the unit hydrograph was redeveloped for a 10 minute 
time-step. The peak flow rates were reduced slightly and all documentation and maps were updated 
accordingly. A paragraph was added to Section 4.3.1 that discusses this problem in more detail. 
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a Geomorphology Comments (Kathryn Gross, Letter dated August 11,2006) 

I have reviewed the above submittal and have the following comments. Overall the 
delineation limits appear reasonable; however, there are some designation concerns and 
modifications that are needed prior to approval. 

JEF Response: See responses to specific comments below. 

Technical Summary 

1. Hydrology - Make sure all supporting documentation is provided. Full comments 
forthcoming from Julie Cox. 
JEF Response: Comments were received from Julie and are listed above. 

2 .  Hydraulics -Upstream modeling appears reasonable. Please run checkras on the 
upstream delineation. Upstream of the apex the delineation should be an 
administrative floodway. If the Consultant prefers the water surface elevations for 
each cross-section location can be determined using FlowMaster or a similar product. 
If left in RAS the Consultant needs to provide a baseline in the delineation and be 
prepared to answer any FEMA questions, as they will review it as a RAS product. 
JEF Response: Done. Check-RAS was run, output i.7 included in Appendix E, a baseline has been 
included on the workmaps. 

3. Geomorphology - TDN appendix G supporting documentation needs to be provided. 
A master Appendix G for all fan delineations is recommended. 
JEF Response: An Appendix G has been created. 

4. Floodplain Delineations - Some potential modifications to the delineation limits are 
recommended. This will require updates on the workmaps and annotated FIRM 
panels as well. This is discussed later in the comments. 
JEF Response: Specific responses are provided below. 

5. Delineation should be called out as White Tank Fans 4 and 5. 
JEF Response: Done 

Delineation 

1. Locations where there are concerns regarding the delineation have been identified in 
the shape file fan45quest.shp. This file will be included with this comment submittal. 
Some points require no action, as they are just field visit points for myself. 
JEF Response: File was received and considered. See spectfic responses below. 

2. At present the delineation appears reasonable. However, there are two locations 
where modifications may be discussed further. 

a. The first location is the AFHH zone that contains points 3 and 10. The surface 
does not appear to support the active fan condition. 
JEF Response: Zone has been changed to AFUFD designation. 
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b. The second location possibly needed designation modification would be the 
Hassayampa Fans. If management is concerned about the floodway 
designation further discussions may be necessary. 
JEF Response: If is ourprofessional opinion that our delineation correctly identifies 
small, but active alluvial fans at the toe of the piedmont where the fans confluence with the 
Hassayampa River. The active fans are delineated as such. In some places, slight 
modifications to the fan limits were made based on further consideration. 

Report Comments 

1. Page 2-1, Abstract section 2.1.3. Craig Kennedy is no longer the official contact at 
Baker. If a new contact is identified prior to FEMA submittal the name should be 
updated. 
JEF Response: Done 

2. Page 2-1 section 2.1.7 Reach Description. Should we list only the fan associated with 
this report? 
JEF Response: Done 

3. Page 2-1 section 2.1.10 Coordination of Peak Discharges. Since the hydrology is not 
finalized yet, this date will need to be updated. 
JEF Response: Done 

4. FEMA O&C Form 
a. Part D - The form should be updated to reflect my name. 

JEF Response: Done 

5. FEMA RH&H Form 
b. Two sets of RH&H forms were submitted. For each set all the fans are listed 

under Flooding Source. Was one set to be for Fan 4 and one set to be Fan 5? 
JEF Response: Changed to list only one fan per form. 

c. Part B 
i. Number 3 - The yes box should be checked here instead of no if the 

use of RAS is continued. 
JEF Response: Done 

ii. Number 4 - Could the model name reflect a Fan 4 and 5 identifier? 
JEF Response: Done 

6. Section 4 - Review comments will be provided by Julie Cox. 
JEF Response: Ddji vu. Comments were received from Julie and are listed above. 

7. Section 5 ,  the upstream floodplain should be delineated as an administrative floodway 
and its designation should be discussed in this section. 
JEF Response: A discussion of riverine administrative floodways was added to Section 5. 

8. Section 5, the alluvial fan delineation will supercede portions of the existing 
Hassayampa River delineation. This should be discussed in the text in either this 
section or section 6. 
JEF Response: This comment was discussed with the District reviewer. Because the alluvial fan 
floodplain delineation includes administrativefloodways, the limits were drawn to thefloodway 
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limit, rather than the floodway fringe. The latter would leave a gap between floodways that 
potentially could be developed. A discussion of this was added to Secliorrs 5 and 6. 

9. Page 5-8. Make sure to include the RAS summary table in the final report. 
JEF Response: Done. 

10. Page 6-60,6B.6.2 consider rewording third paragraph. My interpretation of the text is 
that there was a difference in flood hazard between the delineation and the AZGS 
flood hazard classification, L2. In my opinion it looks like a reasonable match. L2 
states that flows are confined in channels. The AAFF zones are essentially occurring 
in the channels as described by the AZGS report. 
JEF Response: The paragraph was reworded. 

Appendix Comments 

1. For Appendix A, B, C, and E - no comments. Update references as needed. 
JEF Response: No response needed. 

2. Appendix D - Consider placing a separate copy of the Rainfall figure in the appendix. 
Organize data following State Standard. 
JEF Response: Done. 

3. Appendix F -consider providing information from the sediment yield analysis here. 
JEF Response: The Ayres Sediment Report was added to Appendiv G. 

4. Appendix G - no supporting documentation of the geomorphic analysis was 
provided. Perhaps a master Appendix G could be developed for use with all the Fan 
reports. 
JEF Response: An Appendix G has been created. 

5. Appendix H- no digital information was provided in this submittal. Please make sure 
to include a cd with the next submittal including digital line work for hydrology as 
well as floodplain delineation. 
JEF Response: Done. DDMSW, HEC-I, GIs, PDF, and all otherfile types used to develop the 
TDN are included on the CD. 

6. A-Maps Hydrology. No concerns. 
JEF Response: No response needed. 

7. B-Maps Geomorphology. No concerns. 
JEF Response: No response needed. 

8. C-Maps Hydraulics/Floodplain. 
a. Consider removing the smaller Shaded X zones. 

JEF Response: Small zones less than 5 acres were not delineated. 

b. Floodway symbology is needed on the delineations shown. 
JEF Response: Done. 

c. Consider adding a legend of the FCD fan delineation categories. 
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JEF Response: Done. 

d. Consider revising the title to "Approximate Zone A Floodplain Delineation 
Study of White Tank Fans 4 and 5." 
JEF Response: Done. 

e. Consider labeling the Fans as White Tank Fan 4 and White Tank Fan 5 on the 
workmaps. 
JEF Response: Done. 

f. Consider adding labels identifying where the White Tank Fan 4 and 5 
delineation will tie into the existing Hassayampa River delineation. 
JEF Response: Done. 

9. Annotated Panels. Please consider the following: 
a. Somewhat hard to read the red line work and text. 

JEF Response: Increased font size, added white background behind text where necessary. 

b. Designations need to be modified. Please use FEMA designations on panels: 
JEF Response: Done. 

c. Upstream of Apex: Zone A Administrative Floodway - Inactive Fan Flooding 
JEF Response: Done. 

d. Downstream of Apex: Zone A Administrative Floodway - Active Fan 
Flooding and Zone A Inactive Fan Flooding. 
JEF Response: Done. 

e. Add a note stating administrative floodways are regulated by the local 
regulatory authority. 
JEF Response: Done. 

f. Add floodway shading of the corridors. 
JEF Response: Done. 

g. Consider naming the corridor. 
JEF Response: Done. 

h. FEMA will only allow one designation for any given location. If the proposed 
delineation is going to overlap the effective delineation a note with a leader 
line showing where we want to remove the effective delineation from the 
FIRM panel should be added. 
JEF Response: Done. 

Text Comments 

1. Page 5-1 section 5.1. Please correct "apeces" with either "apexes" or "apiccs". 
JEF Response: Done 

2. Page 6-4. Update the study list so that 16 is added to 3-13 
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JEF Response: Done 

3. Page 6-9. Update the text in the 2nd paragraph. It states Fan 6 instead of Fans 4 and 5. 
JEF Response: Done 

4. Page 6-26, 6B.4.4 last sentence. Please update the text to reflect that there were 5 new 
fans identified (16-20). 
JEF Response: Done 

5. Page 6-42 second paragraph second to last sentence. Please replace "excel" with 
"excess." 
JEF Response: Done 

6. Page 6-54 section 6B.5.6.3. Please add "and" before Sun Valley Parkway in the first 
sentence and replace "of' with "on" in the second sentence. 
JEF Response: Done 

7. Section 6B.5.6 Please revisit numbering of subsections. 
JEF Response: Done 



Memorandum JE Fuller/ Hydrology & Geomorphology. Inc. 

0 DATE: November 3,2006 

TO: Valerie SwicldFCDMC 

FROM: Jon Fuller, PE, RG, CFM 

RE: Sun Valley ADMP 
Alluvial Fan Floodplain Delineations: Fan 4-5 
Response to TDN Review Comments 

CC: Kathryn GrossIFCDMC 
Julie CoxiFCDMC 
Mike KellogglJEF 
Rob LyonsiJEF 

This memorandum summarizes JE Fuller/Hydrology & Geomorphology, Inc. (JEF) 
responses to District review comments. District revicw comments are enumerated below, 
using the number from the District review comment letter. JEF responses are shown in 
10-point bold italic font immediately below each comment. We appreciate the thoughtful 
and timely review by the District staff. 

Hydrology Comments (Julie Cox, Email on October 5,2006) 

@ Per above-referenced ernail from Julie Cox/FCDMC, all hydrology comments have been 
addressed. 

JEF Response: No response needed. 

Geomorphology Comments (Kathryn Gross, Letter dated October 6,2006) 
The TDN has been reviewed and is considered approved once the minor corrections 
listed below are addressed. 

JEF Response: The minor corrections have been rttade. Tfzerefare, the TDNs slzonld be considered 
as approved. 

1. Section 2. 
Section 2.1 - In the abstract under Coordination of Peak Discharges, could the 
reference for Sun Valley be updated to read Sun Valley ADMP instead of 
ADMS? 

JEF Response: Done. 

Section 2.2 FEMA forms 
Form 1 - Section B, add the Town of Buckeye Community Number 
(040039) for each panel listed in the table. 
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JEF Response: Done. 

H&H Form 
1. 2 sets of H&H forms were submitted for Fan 5 

JEF Response: Done. 

2. For Fan 5, Section B, number 4, the model name still reads zone-a 
instead of the updated name zonepa45. 

JEF Response: Done. 

2. Section 6. Section number updates. Please update the section numbers listed 
below. 

Page 6-5 - Subsections under 6B.2 are listed as 6.1.1-6.1.5 instead of 6B.2.1- 
6B.2.5 

JEF Response: Done. 

Page 6-19 - Summary should be 6B.4.1.3 (sorry for oversight in last review) 

JEF Response: Done. 

Page 6-53 - Summary should be 6B.5.3.9 (sorry for oversight in last review) 

JEF Response: Done. 

3. Section 6. Figure 6.8. Fan 20's apex is not included 

JEF Response: Done. 

4. Section 6. "Renegade" threes. On the top of pages 6-36 and 6-41 there are some 
renegade number 3s included. 

JEF Response: Done. 

5. Section 6, page 6-36, first sentence. Please correct "apex for Fan 4 is location 
$ 3  in ... 

JEF Response: Done. 

6. Appendix B -Please make sure District provides a copy of the public meeting 
brochure and mailing list for inclusion prior to FEMA submittal. 

JEF Response: District willprovide following Noventher Suhmittalperphone conversation 
with KAG on 10-31-06. 
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7. Appendix E. Noticed that the discharges listed in the model notes do not match 
the discharges used in the model (hard copy and digital). Consider correcting the 
notes and re-running the model. (Sorry for the oversight in the last review) 

JEF Response: Done. 

8. Appendix G - Please include a placeholder in the TDN for appendix G that 
directs individuals to the stand-alone binder. 

JEF Response: Done. 

9. CD. There is an additional 24-hour hydrology model called "test.datn included 
with the digital hydrology models. Is there a reason for its inclusion? Please 
provide an updated cd with the file removed if it is not necessary. 

JEF Response: Done. 

10. C Maps. 
On Sheets 3, 5, and 6,  at the jurisdiction limits, please change the "City of 
Buckeye" to "Town of Buckeye". (Sorry for the oversight in the last review) 

JEF Response: Done. 

For all Sheets, in the legend please change "Effective 100-year Administrative 
Floodway" to "Effective 100-year Floodway". (Sorry for the oversight in the 
last review) 

JEF Response: Done. 

On Sheet 4, there is a doubled Zone X label in Section 27 

JEF Response: Done. 

On Sheet 5, regarding the text "Match White Tank Fan 19 FDS". Since there 
is no true White Tank Fan 19 FDS, please consider revising this text. 

JEF Respoirse: Done. 

11. Annotated Panels. For all panels, consider updating the Administrative Floodway 
note. Replace "Administrative Flooding" with "Administrative Floodway." 

JEF Response: Done. 

12. Annotated Panels. Consider creating a panel 1575 to show the rest of the 
delineation. This can be discussed further. 
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JEF Response: This is a nun-printed map as stated in FEMA form I Section B. We looked on 
the FEMA websiie again and as of 10-31-06 there is still no printedpaneI,for this section. 
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Boanl of Directors 
Fubn &odC Disbid 1 
Don stapley, L)lmct 2 

Flood Control District Andrew Kunasek, District 3 
Max Wilson, D~sbict 4 

of Maricopa County Mary  me W I ~ X ,  D~sfnct s 

1 West Duranga Street 
a, hum 85009 

m: @2-5&1Wjune 30,2005 
: W2-So64601 
602-505-5897 

Jonathan Fuller 
President 
JE Fuller/I lydrolog & &C;eomorpholog)-, Inc. 
8400 S. Kyrene Road, Suite 201 
Tempe, Arizona 85284 

RE: Contract FCD 2004C049, Sun Valley Area Drainage blaster Plan 

Dear Jon: 

Congratulations on the award of the above referenced contract. Enclosed is an original of the Fnllv 
executed contract documcnt for your files. This letter is the official Notice to Proceed effective June 22, 
2005. The work under the contract 1s to be completed within three hundred eighv-nine (389) calendar 
days. The contract completion date is July 16,2006. 

a The District welcomes your participation on this project. \Ve want to remind you of the importance we 
at the District place upon the contract completion date. Maintaining schedules are imperative in meeting 
the District's planning and future funding goals. Your contract completion date is not only a contractual 
requirement, but is also a commiuncnt on the part of your firm. Throughout the term of the conttact it 
must be treated with a high degree ~Fimportancc. \We expect and anticipate that this vnll be thc case. 

&pin, we welcome your participation as a Diswct consultant and look forward to an enjorablc and - 
profitable relationship. Should you have any questions regarding the contract, please call me at (602) 
506-8378. 

Yours truly, . 

Sharon McGuirc 
Contracts Specialist 

Enclosure: Contract FCD 2004C049 

cc: Ccnrral File FCD 2004C049 
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• 10.8 CHANNEL STABILIZATION DESIGN 
10.8.1 Step 1 -Preliminary Alternatives 

Qualitative determinations of anticipated erosion and deposition trends shall be used to 
identify locations requiring channel stabilization measures for the preliminaly 
alternatives. 

10.8.2 Step 2 -Proposed Alternatives 
The channel stabilization analysis for the proposed alternatives shall include evaluation 
of various stabilization techniques and investigation of spacing and character of the grade 
control structures. Types of materials for horizontal and vertical stabilization shall be 
examined. Minimal channel stabilization design analysis shall be conducted for the 
purpose of feasibility assessment. 

10.8.3 Step 3 -Recommended Alternatives 
Channel stability calculations shall be performed at critical design locations of no more 
than 168 locations. 

10.8.3.1 Channel stability for unlined channels shall be based on permissible velocity 

10.8.3.2 Channel stability for lined channels using riprap or loose material shall be 
based upon tractive shear design. Provide calculations to show that the type of 
bank protection (riprap, gabions, concrete, etc.) is suitably sized to resist 
hydraulic forces (tractive shear, impingement, buoyancy, etc.) at the design 
frequency peak flow. 

10.8.3.3 All hydraulics and structural calculations shall be provided for DISTRICT 
review. 

10.8.3.4 Minimum factors of safety applied to hydraulic forces on structural 
components shall be 1.5 based on the 100-year frequency peak flow. 

10.9 HYDRAULIC ANALYSIS SUBMITTALS 
The Hydraulic Analysis submittals for Steps 1, 2, and 3 will be prepared as a separate section of 
the alternatives reports as described in Section 12.12.2. 

10.9.1 The CONSULTANT shall provide a draft submittal at each Step for review by the 
DISTRICT. 

10.9.2 The CONSULTANT shall provide the final submittal at each Step as part of the final 
alternatives report. 

11.0 FLOODPLAIN DELINEATION STUDIES 
Delete this section in its entirety and replace with the following: 

11.1 APPROXIMATE FLOODPLAIN DELINEATIONS 
Approximate floodplain delineations will be performed using appropriate riverine and alluvial fan 
methodologies acceptable to the DISTRICT and FEMA. The CONSULTANT shall conduct the 
study using the guidelines established in FEMA's Guidelines and Specifications for Flood Hazard 
Mappine. Partners, February 2002, FIA Document 12, Appeals, Revisions, and Amendments to * Flood Insurance Maps, December 1993, Arizona Department of Water Resources' State Standard 
for Floodplain Hydraulic Modeling (SS9-02), and the project SOW. The models for each study 
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area will need to include textual descriptions regarding the name of the study contractor and their 
location, DISTRICT FCD contract numher, DISTRICT project manager, study-related 
topographic mapping, and other items determined pertinent to obtain full study documentation. 

11 . l .  1 Approximate Alluvial Fan Floodplain Delineations will he performed for Area 4 and 
presented in the TDN. The delineation of the alluvial fan floodplain delineation is based 
on a three stage process where landforms are first identified (Stage l), then the stability 
of the landforms are determined (Stage 2), and the formal floodplain delineation is 
delineated based on hydraulic indicators and the results of Stage 1 and Stage 2 (Stage 3). 

11.1.1.1 The CONSIJLTANT shall bring any concerns or discrepancies concerning the 
Stage 1 and Stage 2 findings to the DISTRICT'S attention in the Initial 
Approximate Floodplain Delineation Technical Memorandum. The Stage 1 
and 2 concerns will then he addressed by the DISTRICT and resolved with the 
CONSULTANT prior to completing the Stage 3 floodplain delineation (Task 
11.1.1.5). The DISTRICT shall address concern and discrepancies identified in 
the Initial Approximate Floodplain Delineation Technical Memorandum. The 
revised findings shall be provided to the CONSULTANT. 

11.1.1.2 (OPTIONAL) - The CONSULTANT shall make any necessary adjustments to 
the Stage 1 and Stage 2 findings to address concern and discrepancies 
identified in the Initial Approximate Floodplain Delineation Technical 
Memorandum. The revised findings shall be provided to the DISTRICT. This 
optional task is not authorized with the Notice to Proceed; it may be 
authorized in writing by the DISTRICT based upon specific need as 
determined by the DISTRICT during the contract period. 

11.1.1.3 Using the information from the Technical Memorandum Buckeye Sun Valley 
ADMS Piedmont Landform Delineations (T2.6.2), present the Stage 1 
information in TDN format. 

11.1.1.4 Using the information from the Technical Memorandum Buckeye Sun Valley 
ADMS Piedmont Landform Stability Assessment (T2.6.3), present the Stage 2 
information in TDN format. 

11.1.1.5 Using the methodologies described in the Piedmont Flood Hazard Assessment 
Manual (draft May 2003) perform the Stage 3 floodplain Delineation. 

11.1.2 Approximate Riverine Floodplain Delineations will he performed for the areas upstream 
of the alluvial fan apices to prove flow containment. The approximate delineation 
methodology may use HECRAS or other approved approximate hydraulic delineation 
method. The CONSULTANT shall perform flow containment hydraulic evaluation of 
the areas upstream of the alluvial fan apices only for those apices not being so evaluated 
by others. The numher of fan apices for which the CONSULTANT shall evaluate flow 
containment shall not exceed sixteen (16). 

11.2 DETAILED FLOODPLAIN DELINEATIONS (OPTIONAL) 
Detailed floodplain delineation will he performed on no more than four (4) miles of the White 
Tank Wash and Tributaries if the hydraulic analysis warrants the delineation he revisited. The 
delineations may he accomplished using the U.S. Army Corps of Engineers' most recent version * of the HEC-RAS computer model. Other modeling methodologies acceptable to FEMA shall he 
considered on a case-by-case basis, and will be specified in the SOW. The CONSULTANT shall 
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conduct the study using the guidelines established in FEMA's Guidelines and Specifications for 
Flood Hazard Mapping Partners, February 2002, FIA Document 12, Appeals, Revisions, and 
Amendments to Flood Insurance Maps, December 1993, Arizona Department of Water 
Resources' State Standard for Floodplain Hvdraulic Modeling (SS9-021, the DISTRICT'S 
Consultant Guidelines (Third Edition December  1, 2003 - Revision 1). and the project SOW. 
The models for each study area will need to include textual descriptions regarding the name of the 
study contractor and their location, DISTRICT FCD contract number, DISTRICT project 
manager, study-related topographic mapping, and other items determined pertinent to obtain full 
study documentation. This optional task is not authorized with the Notice to Proceed; it may 
be authorized in writing by the DISTRICT bused upon specific need as determined by the 
DISTRICT during the contract period. 

11.3 GENERAL FLOODPLAIN DELINEATION TASKS 
11.3.1 The delineation work shall meet requirements for floodplain and floodway delineatio'ns 

as prescribed by the FEMA and the ADWR. The delineation work may also require 
review and acceptance by other cities, towns, or local agencies as identified in the 
contract SOW. 

11.3.2 The delineation study shall be based on the final results of the hydrologic study as 
summarized in Section 9.0 of this document, or existing hydrology data supplied by the 
DISTRICT at the beginning of the project. 

11.3.3 The CONSULTANT is to make refinements to the approximate delineation analysis 
based on review of the results by the DISTRICT, ADWR, FEMA, and the FEMA Flood 
Map Production Coordination Contractor. The CONSULTANT shall also review the 
delineation andlor modeling results for reasonableness. Work normal to the scope shall 
include all adjustments to the input parameters required for obtaining the most realistic 
results. 

11.3.4 Administrative Floodways are to be determined using the methods outlined in the 
Piedmont Flood Hazard Assessment Manual (draft May 2003). 

11.3.5 REVIEW AND APPROVAL 
The CONSULTANT must obtain DISTRICT approval at each of the following steps: 

a. Proposed location and alignment of the cross sections and channel centerline for 
approximate riverine analysis upstream of the alluvial fan apices. 

b. Floodplain (natural) delineation and Administrative Floodway delineation 
c. Finalized reporting ~n Technical Data Notebook. 
d. Final FEMA submittal package (with all documentation). 

11.3.6. CROSS SECTIONS 
11.3.6.1 Flood zones must be determined according to FEMA criteria and clearly 

labeled on the final work-study drawings. 

11.3.6.2 A Technical Data Notebook (TDN) shall he prepared in accordance with the 
ADWR State Standards Attachment 1-97 (SSA1-97) to present the findings of 
the floodplain/floodway delineations. The format of the TDN shall follow 
"ADWRDEMA Submittals" as outhned in SSA1-97 unless otherwise specified 
in the SOW. Pert~nent information from other sections of these gu~delines 
shall also he documented as necessary to fully complete the TDN for a FEMA 
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submittal and review. The TDN shall include profile plots and complete 
printouts of the HEC-RAS and HEC-1 models. 

11.3.7 WORKSTUDY MAPS 
11.3.7.1 The CONSULTANT shall provide permanent non-erasable mylars of the work 

study drawings. A cover sheet will be provided with the project title, date of 
topographic mapping, and a location map showing geographic range covered 
by each specific mapping sheet. Each drawing shall include contours, spot 
elevations, the floodplain and floodway delineations, and a minimum of a north 
arrow, scale, section comers and quarter comers, current and proposed streets 
and highway names, NAD83 Central Zone State Plane Coordinate System grid 
marks, major drainage features, corporate boundaries, cross section lines, 
channel station center line, index map, and description and elevation of 
elevation reference marks (ERMs). The DISTRICT will supply a template of 
map and drawing formats. 

11.3.7.2 The final mylar drawings shall be sealed by each qualified registrant according 
to the work performed. The work of each SUBCONSULTANT andlor sub- 
contractor shall be perfomed in accordance with the SOW and these 
Guidelines. The CONSULTANT shall check all work prior to each submittal 
to the DISTRICT. All drawings shall be initialed and dated by the person who 
performed the work and the checker. 

11.3.8 QUALITY ASSURANCE 
11.3.8.1 A qualified registrant shall seal the final submittal of mylar drawings 

11.3.8.2 The work of each SUBCONSULTANT shall be performed in accordance with 
the SOW and these Guidelines. The CONSULTANT shall check all work 
prior to each submittal to the DISTRICT. All drawings shall be initialed and 
dated by both the person who did the work and the checker. 

11.3.8.3 The work of any subcontractors utilized by the prime CONSULTANT for this 
contract shall be reviewed by the prime CONSULTANT for cotnpliance with 
the SOW and these Guidelines prior to submittal for review by the DISTRICT. 

11.3.9 HIS DATA 
Delivery of digital study data shall follow the DISTRICT'S format as stated in the 
Consultant's Guidelines. 

11.4 SUBMITTALS 
The CONSULTANT shall submit the following items to the DISTRICT for review by Federal 
Emergency Management Agency (FEMA) and any other appropriate governmental agency. All 
of the following products, unless otherwise specified, are considered deliverables for the FEMA 
submittal: 

11.4.1 Original Affidavits of Publication. 

11.4.2 Two (2) complete sets of blueline topographic base maps with the floodplainlfloodway 
delineations shown. All drawings shall be signed and sealed by persons of appropriate 
professional registration(s). Each registrant shall provide a specific statement as to what 
service they performed. 
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11.4.3 Two (2) copies of the Technical Data Notebook, including complete HEC-1 and HEC- 
RAS digital inputioutput files on diskettes or CDs. The Technical Data Notebook shall 
be prepared in accordance with ADWR State Standards Attachment 1-97 (SSAI-97) 
using the ADWWEMA Submittals outline, unless otherwise specified by the 
DISTRICT. 

11.4.4 Three (3) sets of the project survey report. 

11.4.5 Final Submittal - The following products are considered deliverables for the final 
submittal to the DISTRICT after FEMA approval is issued. 
11.4.5.1 One (1) complete set of mylars and four (4) complete sets of sealed blueline 

topographic base maps with the floodplainifloodway delineations shown. All 
drawings shall be signed and sealed by persons of appropriate professional 
registration(s). Each registrant will provide a specific statement as to what 
service they performed. 

11.4.5.2 Four (4) complete copies of the Technical Data Notebook including HEC-1 
andlor HEC-RAS inpuWoutput files on diskettes. The Technical Data 
Notebook shall be prepared in accordance with ADWR State Standards 
Attachment 1-97 (SSA1-97) using the ADWmEMA Submittals outline, 
unless otherwise specified by the DISTRICT. 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. Revisions may include, hut are not limited to, 
modifications to the delineation maps, the HEC-1 model, the HEC-RAS model, 
andlor the final Technical Data Notebook. 

12.0 PLANNING STUDIES 
Delete this section in its entirety and replace with the following: 

12.1 PROJECT PHASING 
12.1.1 Area Drainage Master Plan (ADMP) projects will generally be completed in two Phases, 

each with a separate Notice to Proceed (NTP). The Phase I was completed as the 
BuckeyeiSun Valley Area Drainage Master Study (ADMS). The second phase will 
separate the Buckeye and Sun Valley Area because of their distinct differences in 
hydrologic characteristics. This project will be known as the Sun Valley Area Drainage 
Master Plan (ADMP). 

12.1.2 Phase I consisted mainly of data collection including analyses of existing facilities, 
identification of past drainage and flooding problems, collection of existing flood photos, 
completion of existing conditions analyses, identification of flood hazard limits, and 
formulation of flood protection alte~l~atives. Phase I primarily addressed Area 3; 
however, the Stage 1 Landform Delineation and Stage 2 Landform Stability Assessment 
were performed for both Areas 3 and 4. A Data Collection Report and Phase I Report 
were prepared and available to the CONSULTANT. 

12.1.3 For Phase TI, the CONSULTANT shall conduct the preliminaly altematives and then 
conduct a detailed analysis of the proposed altematives (structural and non-stn~ctural'). 
Proposed altematives may include floodplain delineation work to be conducted during * Phase 11. Phase 11 work sl~all address Areas 3 and 4. Procedures for implementation of 
structural and non-structural plan features will be evaluated aud recommended and, if 
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required by the project SOW, development guidelines and erosion hazard non- 
encroachment areas will he refined. An ADMP repoit and Phase I1 Technical Data 
Notebook (TDN) will he prepared at this time. The ADMP report shall include cost 
estimates and an implementation plan of the recommended alternatives. 

12.2 PHASE I1 
12.2.1 DATA COLLECTION AND EXISTING CONDITIONS UPDATE 

12.2.1.1 The CONSULTANT shall review the Data Collection Report prepared for 
Phase I of the project and updateirefine the existing conditions analysis to 
reflect any new information, as appropriate. 

12.2.1.2 The CONSULTANT shall identify permanent and temporaq right-of-way 
(ROW) and easement requirements necessary for the proposed alternatives. 
The DISTRICT will provide all available GIS ROW information to the 
CONSULTANT. The remaining ROW will be researched and drawn on the 
proposed alternatives project area base sheets by the CONSULTANT. Only 
areas of additional ROW or easements necessary to construct the proposed 
altematives will be identified. 

12.2.1.3 The CONSULTANT shall identify zoning and land ownership for properties 
potentially impacted by the proposed alternatives. 

12.2.1.4 The CONSULTANT shall obtain supplemental field surveys as necessary to 
aid in the development of the proposed alternatives. 

12.2.1.5 For survey purposes, the CONSULTANT shall identify and obtain any 
necessary rights-of-entry (ROE) within the project area. Before distribution, 
the CONSULTANT shall provide any ROE letters to the DISTRICT for 
approval. 

12.3 PROJECT COORDINATION 
The CONSULTANT shall coordinate with other DISTRCT projects in the area such as, hut not 
limited to the Buckeye FRS #1 Rehabilitation Project and the Hassayampa Watercourse Master 
Plan. A total of five (5) coordination meetings will he held for this purpose. 

12.4 PLANNINGIREGULATORY COORDINATION 
12.4.1 The CONSULTANT shall complete an inventory and determine the status and 

relevance of any planning studies conducted by Maricopa County, partner Towns and 
Cities, and any other agencies working within the project area. 

12.4.2 The CONSULTANT shall identify significant conditional development approvals by 
the Maricopa County Board of Supervisors; partner Towns andlor Cities' Councils, and 
any other agencies. 

12.4.3 The CONSULTANT shall meet with planning staff from identified agencies to determine 
current policy thinking concerning land use, development standards, flood control, and 
environmental protection for the project area. 

12.4.4 The CONSULTANT shall assess opportunities and obstacles created by adopted codes_ 
ordinances, and development conditions. 
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B.6 Public Notification 



Sun Valley 
Area Drainage Master Plan 

h October 2006 

Introduction 
Since its inception in 1959, the 
Flood Control District of Maricopa 
County (District) has provided 
flood control services to Counb 
residents in order to ensure 
public safety and to protect 
property from flooding. As 

- '  commercial and residential 
development in the West Valley 
forges beyond the White Tank 
Mountains, the District is working 
to ensure proper floodplain 
management and coordination of 
flood control infrastructure 
improvementsisaccomplished. 

The Dir ,is nearing completion 
of Step , .,fa three-step process 
to develop a drainage master 
plan for the Sun Valley area$ 
located within western Maricopa 
County "le District will also 
identify . .kential multi-use and 
recreational facilities that will 
complement and enhance the 
proposed project area as part of 
the plan. 

Visit the District's Web site at 

Looking south from near Wagner Wash and Sun Val1- .Parkway; the western piedn 
WhiteTank Mountains. 

iont of the 

About the Study 
The purpose of the Sun Valley Area 
Drainage Master Plan (ADMP) is to 
develop a conceptual drainage plan to 
serve as a roadmap that jurisdictional 
authorities and developers can use in 
planning flood control measures to 
mitigate flood hazards up to the 
100-year event. The  ADMP 

potential for extreme erosion and 
sedimentation. Alluvial fans cover large 
areas of the WhiteTank Mountains and 
in order to develop private property 
within the fans developers have 
incorporated structural and non- 
structural solutions to address the 
hazards associated with them. 

incorporates development plans for 
the area and jurisdictional drainage 
policies to develop a preferred regional 
flood control solution. 

The study area has numerous alluvial 
fans downstream of the White Tank 
Mountains. Alluvial fans are fan- 
shaped sediment deposits located at 
the topographic break, such as a 
mountain front, that are made up of 
streamflow and/or debris flow 

During the initial Step 2 Proposed 
Alternatives Analysis, multiple 
stakeholder meetings and a public 
meeting were held to discuss the 
alternatives development. The plan 
was developed with input from 
developers and their engineers to 
comprise whole-fan solutions by 
controlling runoff from the fan's apex 
(the point where the flows start to 
split) down to the outfall. . . 

sediment. Alluvial fans are hazardous Structural and non-structu ral 
because their flood flow' path is alternatives were developed and 
unpredictable, and because of the 



About the Study 
-continued 
evaluated as part of Step 2 of the Sun 
Valley ADMP. The refined alternatives 
include both non-structural and 
environmentally friendly, aesthetically 
compatible structural flood control 
measures. For example, structural 
alternatives include an on-line basin at 
the fan's apex and restricted natural 
corridors to take the flows downstream 
in a controlled manner, while non- 
structural methods include floodplain 
delineations, which will not allow 
homes and buildings within the high 
hazard areas. 

The proposed alternatives were 
evaluated for their flood control 
f u n c t i o n ,  e c o n o m i c  cos ts ,  
environmental impacts, permitting 
issues, visual and aesthet ic  
characteristics, and recreation and 
multiple-use opportunities. 

I n  .Step 3, the recommended 
alternative was further refined with 
consideration given to engir l n g  
elements and the cost est. Les. 
Special attention was given to 
maximizing non-structural, floodplain 
management approaches along the 
preferred corridor alignments. 

The Town of Buckeye, Arizona was a 
project participant. The ADMP was 
performed by IE  Fuller1 Hydrology & 
Geomorphology, Inc., with sub- 
consultants C.L. Williams Consulting, 
Inc., Logan Simpson Design, Inc., 
AMEC Earth & Environmental, EDAW 
Inc, and Richard H. French, Ph.D., P.E. 

way Delineations I 
As part of the Sun Valley 
ADMP t h e  D i s t r i c t  
performed floodplain1 
floodway delineations of 
r e s u l t i n g  i n  
approximately n ine 
square miles of alluvial 
f a n  a p p r o x i m a t e  
floodplain delineations. 
These included Alluvial 
Fan Approximate Zone A 
designations as well as 
Alluvial Fan Approximate 
Zone A Administrative 
Floodway designations. 
Alluvial fan flooding is a 
special flood hazard 
characterized by unstable 
channel positions and 1 
u n k n o w n  f l o w  
distributions a t  and h 
downstream of the apex 
(most upstream portion of an alluvial fan landform). 

The delineation study area is generally bounded by the Central Arizona i '1 

Project Canal on the North, Wagner Wash and the Hassayampa River on 
the West, White Tank Mountains on the East, and the Buckeye Flood 
Retarding Structures 1 and 2 on the South. 

After the delineations are fubrnitted to the Federal ~..,ergency 1 
Management Agency (FEMA), the approval process can take one year or 
lonaer. Flood insurance will not be required for affected homeowners until I 
it i; adopted and the Flood Insurance Rate Map panels are updated. 
However, the delineation maps will be used as best technical information to 
guide adjacent development. A detailed fact sheet outlining the 
floodplain/floodway delineations will be available at the October 18 public 
meeting and on the project Web site atwww.fcd.maricopa.gov. 

2005 2006 2007 ~~~ 

Projected Schedule IIJL-;O~-;IAN- APR- 
SEP ! DEC . MAR IUN JUL .AUG 5EP On N_OV D ?  , 2AN ! FEB 'MAE( 

Alluvial Fan Delineation 
Floodplain Delineation Studies 
Submit to FEMA for review 

Planning Analysis --. - -- - 
Step I: Prelim~nary Alternahves 
Step 2: Proposed Alternatives 
Step 3: Recommended Alternahve 

Public/Stakeholder Involvement 1 IL-- 
Landscape Planning & Design ¤ T r  
Implementation & Maintenance Plan I I 

a Public Meeting 



f7 
Study Area 
The study area, approximately 183-square miles, 
is bounded by the White Tank Mountains and 
Trilby Wash on the east, the Hassayampa River on 
the west, the Buckeye Flood Retarding Structures 
on the south and Gates Road to the north. The 
watercourses within the study area are all 
tributaries to the Hassayampa River or the 
Buckeye Flood Retarding Structures, except Fan 2 
whichisa tributary toTrilbyWash. 

Next Steps 
The Recommended Alternative (Plan) will be 
described at the public meeting. After the public 
meeting, comments about the Plan will be 
reviewed and incorporated if appropriate. The 
Plan and associated reports will be completed by 
the end of December 2006. 

The first group of floodplain delineations will be 
submitted to FEMA for review in December 2006. 
A second public meeting will be held in the spring 
2007 to provide information about the second 
group of floodplain delineations. After comments 
have bep- addressed, they will besentto FEMAfor 
review. re District will use the information as 
Best Available Technical Data to regulate the IC) floodplains in the area while FEMA is completing 
their review. As the master planned communities 
are built and incorporate elements of the 
recornr led plan, the floodplains will be revised 
to refle~. .toad control features and sent toFEMA 
to be incorporated on the Flood Insurance Rate 
Maps (FIRM). 

As the Master Plan Developments move through 
the Buckeye Planning Process, the District will 
continue to be involved to ensure incorporation of 
the Plan. The District will also identify areas 
needed to complete the Plan that are not within a 
Master Plan Development and will take the 
necessarysteps toensurecontinuity of the Plan. 

Related Project 
Buckeye FRS No. 1 is the western most dam of a system of three dams that 
parallels the north side of Interstate 10 for 7.1 miles west to the Hassayampa 
River. The dam is operated and maintained by the District and is regulated under 
the jurisdiction of the Arizona Department of Water Resources (ADWR). 

The District is conducting a planning study intended to develop project 
alternatives to address dam safety issues and to maintain flood control benefits to 
downstream properties for the long-term. The District is seeking federal funding 
assistance for this project from the Natural Resources Conservation Service. 
Alternatives may include a modified dam, floodways, or basins, which will provide 

f l )  a minimum of 100-year flood protection. 

The District will be coordinating with local stakeholders and with the public to select 
an implementablealternativethat meets project requirements and objectives. 

alerieswick, PH CFM 

iO2-506-2929 
fas@mail.maricopa.gov 

Y icole Kelley 
'ublic Information Officer 
602-506-6762 
ikk@mail.maricopa.gov 

The District will distribute 
iewsietters and other 
nformational materials at 
:ey milestones in the project. 



Flood Control District of .-.aricopa County 
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Phoenix, Arizona 85009 
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Sun Vallev Area Drainaae Master Plan - 
Floodplain/Floodway 
Del ineat ions Studies 
The Flood Control District of Maricopa required for affected homeowners until it is 
County (District) identifies flood hazards by adopted and the FIRM panels updated. 
conducting floodplain Delineation Studies. However, the delineation maps will be used 
floodplain/ floodway delineations identify as best technical information to guide 
special hazard areas that are subject to adjacent development. 
inundation a 100-~ear flood (one There are many of the county that percent chance of occumng each year). haven't been studied and although The allow for sound floodplains exist, they are not documented management that future yet. ~t is also important to note that if your will not impede, divert, or retard the 
movement of floodwaters. property wasn't located in a floodplain 

when you moved in, that could change in 
the future. As development increases, the 

There are two types of delineation floodplain has the potential to change. I n  
studies the District uses to identify addition, newtechnology allowsthe District 
flood hazard zones: detailed and tocreate moreaccurate delineations. 
approximate. 

Many of these issues, as well as the 
Detailed studies are conducted in construction of new structures and flood 
developed areas and identify the control facilities, can remove people from 
floodplain limits using detailed technical the floodplain in the future. 
information. Base flood elevations within 
the floodplain are determined. 

Approximate studies are conducted in 
areas with limited or no development. 4 
the name of the study suggests, these 
studies provide approximate floodplain 
boundaries. 

Along with the delineations contmcted by 
the District, developers in the area were 
required to perform delineations on eight 
other allwial fans occurring within the Sun 
Valley ADMP study area. Those 
delineations will include Alluvial Fan 
ApproximateZone A designations as well as 
Alluvial Fan Approximate Zone A 
Administrative Floodway designations. 

The District manages floodplains located 
within both Unincorporated Maricopa 
County and theTown of Buckeye which are 
being delineated underthisstudy. 

After the delineations are submitted to the 
Federal Emergency Management Agency ' (FEMA), the approval process can take a 
year or more. Flood insurance will not be 

www.fcd.maricopa.gov - 

A floodplain is the area adjoining a 
watercourse that may be covered by 
waterduring a flood. 

An apex is the most upstream portion of 
an allwial fan landform where flow is no 
longercontained in a singlechannel. 

Alluvial fan flooding is a special 
flood hazard that is characterized by 
unstable channel positions and unknown 
flow distributions at and downstream of 
theapex. 



I Buckeye 

Surprise 

Existing FEMA 
Floodplains 

Proposed Floodway 
Delineations 

g Proposed Floodplain 
Delineations 

On-going Studies 

As part of the Sun Valley Area Drainage Master Plan (ADMP) the District 
performed floodplain/floodway delineations resulting in approximately nine 
square miles of alluvial fan floodplain delineations. These included Alluvial Fan 
Approximate Zone A designations, as well as Alluvial Fan Approximate Zone A 
Administrative Floodway designations. 

The delineation study area is generally bounded by the Central Arizona Project 
Canal on the North, Wagner Wash and the Hassayampa River on the West, White 
Tank Mountains on the East, and the Buckeye Flood Retarding Structures 1 and 2 
on the South. 
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TAX-OWNER 
DUDAS SUZAN WE JOAN TURBFTI 
CHILSON ALTON RIALEXANDRA 
LONIGRO NOLA J 
MENTZER PHIUIP WIJEANNE 
MISAGHI IRAJ J 
PERRY WILLIAM A 
BAWIEW FINANCIALTRADING GROUP LP 
ALTERBARRY 
RUBIN MARKS 

MOON FRANCES WETAL 
RAHMAN OLIUR 
WlTTE EVA MAWSWINDLE DORENE MAWRYAN 
WADLE LISA MIGRABOW VIOLET 
CHRISTIANSEN DUANE DIPEGGY A 
DESENS DONALD J & DIANE K 
BRDDIE JOHN A 8  MARY E 
SMARSLIK JOHN WlMARY K 
METZGER OSCAR8 ANNE 
WERDIN MARY J 
STENNER MARCELLA G 
BUSS VICTOR W 8 ROSE MARIE E 
WRYCHASIKORSKI SANDRAL ~ ~~ 

PRELOZNI HENRY P 
HElM DONNA 

KRUEGER DAVID 
PADILLA MARIA 
SIMMERING RICHARD A 8 CATHERINE 
BAUMANN WALTER L ETAL 
SCHNELL SHIRLEY TRUST 
LIEN KERMIT H & BERDELLAT 
FINSTROM DOUGLAS 
WITTMAN HENRYIIONA 
ENESNEDTAIAN & VERLA M 
MAVIS M MCPHEElENS 
REZNECHEK DELORIS 
BAUMBERGER T E TWAUMBERGER DOROTHY 

2 MAROIAN FAMILY LIVING TRUST 

. . . . . . . . . . . . . . . . . . 
1 JACOBSON FLORENCE 
1 SCOVILLE DIANE 
3 ANDERSON BRUCEMIMOTHY B 
1 ODEGARD PETER BIELIZABETH 
1 MAYS HERESCHEL WCLARA F 
2 MAYS HERSCHEL WCLARA F 
1 SCHEYTT GREGORYIJERRILYN K 

Address 
836 S PARK AVE 
PO BOX 8927 
RR 7 BOX 351 

1703 NE 38TH AVE 
1512 PAVlLLlON OR 
C/O SUSAN J MAXWELL 
PO BOX 1022 
1024 PLUA ST 
205 S FOREST DR 
8080 RITTER 
22140 SIBLEY RD 
4555 DOVER RD 
919 5TH AVE N 
1713 TAYLOR LN 
132 RIVERVIEW DR 
W2830 KRUEGER RD 
1821 PARAMOUNT DR #B 
8183 W HIGHWAY 12 
575 WASHINGTON ST 
708 GROVE ST 
3014 COUNTRY RD t C 
2584 HIGH POINT RD 
W25844 STATE ROAD 35 j4 

12286 W STATE ROAD 77 
7?P'.IE\ASrlAAVE E 
iCj4 :EFFEI??OU A.E 
39565 780Tn AVE 
40304 870TH AVE 
15759 200TH ST 
19350 PARK AVE 
1800 HAYES STNE APT 1 
84579 490TH AVE 
129 MAPLE ST 
165 JORDAN DR APT 19 
1050 150TH AVE SE 
11 LAKEVIEW ST 
78454 COUNTY ROAD 9 
29570 435TH PL 
14735 150TH ST 

AT 24533 461ST AVE 

Address 2 

2555 S BAYSHORE DR. Sle. 301 

8284 BLAIR LN 

MARY MARDIAN TTE OR PAUL MARDIAN W E  1112N4THSl 
723 1 5 M  AVE NE APT 5 
PO BOX 66 
319 7TH AVE SE 
710 JOSLYN ST 
PO BOX 121 
21 10 GREENOUGH DR W 

cw 
LINDEN 
SURPRISE 
MT PLEASANT 
WEST CHESTER 
HERNDON 
MECHANICSVILLE 
MIAMI 
FT LAUDERDALE 
OCALA 
HOOVER 
GERMANTOWN 
LUCASVILLE 
FlNnl AY . . . . - - . . 
KOKOMO 
CENTERLINE 
WYANDOTTE 
BLOOMFIELD 
GLADSTONE 
WEST BEND 
THIENSVIUE 
LAKE GENEVA 
WAUKESHA 
WHITE WATER 
FENNIMORE 
BEAVER DAM 
MOSINEE 
EAGLE RIVER 
TREMPEALEAU 
HAYWARD 
MYSMITH 
SAINT PAUL 
BlRD ISLAND 
BlRD ISLAND 

KERKHOVEN 
LAKE LILLIAN 
SACRED HEAM 
AlTKlN 
WADENA 
COLTON 
ABERDEEN 
ABERDEEN 
PIEDMONT 
JAMESTOWN 
HELENA 
BASIN 
MISSOULA 
MISSOULA 
ARLEE 
ARLEE 
FLORENCE 

State 
NJ 
A2 
PA 
PA 
VA 
MO 
FL 
FL 
FL 
AL 
TN 
OH 
OH 
IN 
MI 
MI 
MI 
MI 
WI 
WI 
Wl 
Wl 
WI 
WI 
WI 
WI 
Wl 
WI 
WI 
WI 
MN 
MN 
MN 



1 JONASSONSTEVEN 
1 LAUTERBACH VIRGINIA CiEDWARD G TR 
1 KANDO ELLlA DiNAJIBA K 
1 FRANCFS cnx 

1194 E IDAHO STSTE B 
1504 E EVERGREEN TERRACE 
26698 LONG MEADOW CIR 
431 CENTRAL AVE 
139 N MAPLE AVE 
30910 S ROUTE 45 
955 DEERPATH RD # TD 
222 E PEARSON ST APT 101 
2846 N NATCHR AVE 
4833 N LEONARD DR 
1 BROOK LN 
632 BROADMOOR DR 
PO BOX 1274 

MUNDELEIN 
. . .. .. . - -- . . . . 

1 HIRSBRUNNERALEX 

CHICAGO 
CHICAGO 

. .. 
1 RUSNIAK MARK G TR 
1 MEYER MILTON L & JUDIW 
2 MCMICHAEL LLOYD JESTHER E 

7304 NIBLICK WAY 
. . . . - - - . 

3 HANSON AGGREGATES CENTRAL 
1 DICKSON THARIEL 
1 BROWN JOHN DOUGLAS 
1 DBRANCHAW 
1 MAHAFFYa CO 
1 ACHENBACH ALLEN 
1 RAYMOND & CLARA BSHEPHARD FAMILY IRREVO 
1 HOLOUBEK POLLY S 
1 CLERKIN PAULV& ELIZABETH A 

5943 BEAUDRY DR 

PO BOX 11487 
1 VORWALD LINDA M 
15 TRILLIUM WEST LLC 
1 PIXLER LORI NSESSIONS P ERlAlDER MARTIN 
1 ROUSH GERALD RAYMOND & VIRGINIA ELAINE 
1 HAIGES HOWARD JR & MARY ELLEN 

DENVER 
THORNTON 
DILLON 
EVERGREEN 
BERTHOUD 
CHEYENNE WELLS 
COLOSPRINGS 
BAYFIELD 
SALlOA 
GUNNISON 
GRAND JUNCTION 
GRAND JUNCTION 

28797 BUFFALO PARK RD 
2300 BLUE MOUNTAIN AVE BRANDT CONRAD C 

MINNESOTA TITLE CO 
FRIGON MERLiNhORRAlNE 
RUDD NORMAN 
BOYD JOANNISTANCATO EVANGELlNElJOSEPH E 
JUNIOR RUTHERFORD FAMILY TRUSTIETAL 

TR CONTO HOUSE 19395 RD 46 

VAN ACKEREN MARY C 
TIMPTE MARY R TR 

2035 E LIBERTY CT 
1620 HERMOSA AVE UNIT 64 
2542 EMMA RD 
20 MAROON PL 
554 VALLEY RD 
89 BUCKHORN FLATS RD 
2297 S 1475 W ROUSH ROBERT RONALD & JERRILYN KAY 

SCHOENERBERGER NEll PO BOX 3265 
PHOENIX 
PHOENIX 
PHOENIX 
PHOENIX 
PHOENIX 
PHOENIX 

MT BALDY LIMITED PARTNERSHIP 
SMT INVESTORS LIMITED PARTIBOA SORTE LTD 
DEPT OF HOUSING AND URBAN DEVELOPMENT 
LOFTIN MARK C 
HARTONO HO JOSEPH FREDERlClMARY YULiATR 
SPANN JOHN Q 
ARIZONA STATE LAND DEPT 
ARIZONA STATE OF 

625 S 5TH ST STE E2 
625 S 5TH ST STE E2 
1 N CENTRAL AVE STE 600 
PO BOX 6590 
2042 N 16TH ST 
1209 E ALMERIA RD 
1624 W ADAMS ST 
1700 W WASHINGTON ST 

PHOENIX 
PHOENIX 
PHOENIX 
PHOENIX 
PHOENIX 
PHOENIX 



2 ARIZONA STATE DEPT OF TRANSPORTATION 205 S 17TH AVE 
1 STATE OF ARIZONA 1701 W JACKSON ST 
1 DOZAL ALBERT0 1120 N 34TH ST 

PHOENIX AZ 
PHOENIX AZ 
PHOENIX AZ 

2 UNITED METRO MATERIALS INC 
- 

PHOENIX AZ 
PHOENIX AZ 
BUCKEYE AZ 
BUCKEYE AZ 
PHOENIX AZ 
PHOENIX AZ 
PHOENIX AZ 
PHOENIX AZ 

. . . . . . - . . . . . . . 
38W N CENTRAL AVE STE 770 

1 MEREDITH HERMAN TR #7732 
1 HORAN ADNANI LISA 
1 BURNS INTERNATIONAL INC 
14 SC WESTLLC 
2 LAIDLAW RONALD WBONNIE J 
3 DEEPHAVEN INVESTMENTS CORPORATION 
1 C DENNIS GREEN FAMILY LLC 
2 CAMP0 GRANDE LAND AND CAJTLE LLC 
7 SONORAN WEST PROPERTIES LLC 
1 HARLOLLC 
1 FIDELITY NATIONAL TITLE COMPANY TR 8176 
4 GODERICH INVESTMENTS LLC 
73 50 SUN VALLEY PARKWAY LLC 

77 E MISSOURI AVE UNIT42 
1 E CAMELBACK RD STE 650 
4520 N CENTFUL AVE STE 500 
C/O JAMES H PATTERSON 
1533 E MONTEBELLOAVE 
3338 E tdITCHRL DR 
DAVID L HAGA 
2202 E BETHANY HOME RD 
24W E ARIZONA BILTMORE CIR S1 
3104 E CAMELBACK RD STE 706 
3131 E CAMELBACK RD STE 115 
4531 N 16TH ST 103 
4531 N 16TH STSTE 103 

2901 N CENTFUL AVE STE 2W 

2575 E CAMELBACK RD 
PHOENIX A2 
PHOENIX AZ 
PHOENIX AZ 
PHOENIX AZ 
PHOENIX AZ 
PHOENIX AZ 
PHOENIX Az 
PHOENIX AZ 

1 AKISAKU INDUSTRIES L L C 4531 N 16TH STSTE 103 

PHOENIX AZ 
PHOENIX AZ 
PHOENIX AZ 
PHOENIX A2 
PHOENIX AZ 

- - -- 

4 WILLOWDALE INVESTMENTS LLC 
WILLOW DALE INVESTMENTS L L C  
JOHNSON OLIVER WMARlAA 

ATTN: RICHARD JUTZI 4531 N 16TH STSTE 103 
2601 W CLAREMONT ST APT 1022 
5508 N MARION WAY 
5110 N 44TH ST BLDG L 
5337 N 46TH ST 
4963 E ROCKRIDGE RD 

PHOENIX A2 
PHOENIX AZ 
PHOENIX A2 
PHOENIX AZ 
PHOENIX AZ 
PHOENIX AZ 
PHOENIX A2 

- - 

AIELLO GROUP LTD PARTNERSHIP 
GORDON RICKS 4446 E EARLL DR 
ZR - - r 1-UO t A 3 j i 8 I A '  ' A  kh:ZOhAAVE 
G.WB C JOSEP? DA\ D TilMATPECW 3521 N dOTn AVE 
CSK S-:. LA.-EY SCLT.idS.CI.GS.LC - '72F ' .  16T1.. ST STE 510 
SiAFiOAD D3rGAS V CXFO3D KARiV $23') h B i n  ST APT 1 
GCil30S nAYhE :OI : ECnC .h 

PHOENIX AZ 
PHOENIX iV 
PHOENIX Az 
PHOENIX AZ 

MCDONALD THOMAS FIMERCEDES P TR 8120 N 5TH ST 
PURPLE ROCK HOLDINGS LLC 7139 N l l T H  PL 
STEELE JOHN PMB 480 
SHANK ROBERT AIROBERTA WC ROBERTS A C I 9828 N 19TH AVE 
TREME LOLA E 10317 N 12TH AVE 
WHITE JOSEPH W B HELENE C 7042 N 23RD AVE 
MINICHELLI RITA 1250 E BELL RD SPACE $46 
BELL MATTHEW P 1101 EVILLARITADR 
DUNCAN FAMILY TRUST 14250 N l4TH ST 
CURTIS ALAN J 15625 N 17TH AVE 
K H LAND U C  318 W BEVERLY LN 
OCCHINO WILLIAM B BEiTY ETA1 228 W TIERRA BUENA LN 
CAZACU GEORGE 413 ETOPEKA DR 

- 

PHOENIX AZ 
PHOENIX A2 
PHOENIX AZ 
PHOENIX AZ 
PHOENIX AZ 
PHOENIX AZ 
PHX AZ 
PHOENIX AZ 
PHOENIX AZ 
PHOENIX AZ 
PHOENIX AZ 
PHOENIX A7. 
PHOENIX AZ 
PHOENIX AZ 
PHOENIX AZ 
PHOENIX AZ 
PHOENIX AZ 

1 NGUYEN HOANG HUYlCHRlSTlNE THU 1015 E BLACKHAWK DR 
1 GARZA FRANK JIDEBORAH A 1533 W BEHREND DR 
1 MALKO TIMOTHY TODDKATHLEEN ANN 2403 W LONE CACTUS DR APT 152 
2 WILSON ROBERT D 2629 E MOUNTAIN VIEW RD 





1 GARDNER WESTSIDE PARTNERSHIP I1 4301 E MCKELLIPS RD 

- .. 
1 RODRIGUEZ CARRIE CHAVEZ 
1 IQBAL MUHAMMAD ZINAJMAZ 1153 W WINDHAVEN AVE 

KRlTl LLCNARNIMA HOLDINGS LLC PO BOX 791 1 
JOKS MOVlCh GORDON 
C--EPI\'I~.T~R PO'!:!:. -R5C4'1 S-K3R- h C T  
C R G r l l C  - - - - -- - 
PUERTO DE CIELO L L C  
CHARLOFF GAIL 
SLPR L L CIGILBERT PAUL WSUSAN 
LlLLE INVESTMENTS LLC 
SUN VALLEY EQUINE LLCKM BAKER FAMILY TR 
WILLIAMS ANDREW 
CELMINS FAMILY TRUST 
YOUNG EDWARD M TR ~ ~ 

JOHNSON CHARLES N TWCHARLES N 11 TR 
MONTHOFER INVESTMENTS LTC PTSHP PROFITS 
GOETT R BRETT TR 
RJC PROPERTY VETNURES INC 
JONES TROY D & LONA F 
GARRETSON JOHN EMERY TWJOHN PTR 
BIF BUCKEYE LLC 
CORTESSA LLC 
FAE HOLDINGS 101686R LLC 
9FIITF ". .. , . 
STARDUST - SC SUN VALLEY LLC 
STARDUST CHARITABLE FUND 
SUN VALLEY PARTNERS LLC 

3225 S LAGUNA DR 
5910 E 5TH AVE 
7521 E 1 ST ST 
6910 E 5TH AVE 
5125 E INDIAN SCHOOL RDAPT22 
ATTN: LAURIE B CRAIG 

- - 

8400 N GOLF DR 
WOLFGANG MONTHOFER 
7001 N SCOTTSDALE RD STE 1040 
3401 E CLAREMONT ST 
3312 E BERRIDGE LN 
3521 E ROSE LN 
6730 N SCOTTSDALE RO STE 230 
5730 N SCOTTSDALE RD STE 230 

MESA AZ 85215 
MESA AZ 85215 
APACHE JCT AZ 85219 
APACHE JUNCTION AZ 85220 
CHANDLER AZ 85224 
GILBERT AZ 85233 
GILBERT AZ 85233 
GILBERT Az 85234 
GILBERT AZ 85234 
GILBERT AZ 85234 
B U C K M  AZ 85236 
QUEENCREEK AZ 85242 
CHANDLER Az 85245 
CHANDLER AZ 85248 
SCOTTSDALE A2 85251 
SCOTTSDALE AZ 85251 
SCOTTSDALE AZ 85251 
SCOTTSDALE AZ 85251 

4800 N SCOTTSDALE RD STE 5WO SCOTTSDALE AZ 85251 
PARADISE VALLEY AZ 85253 
PARADISE VALLM AZ 85253 
SCOTTSOALE AZ 65253 
PARADISE VLY AZ 85253 
PARADISE VLY AZ 85253 
PARADISE VLY AZ 85253 

6918 N HIGHLANDS DR PARADISE VLY AZ 85253 
SCOTTSDALE AZ 85253 
PARADISE VLY AZ 85253 
PARADISE VLY AZ 85253 
PARADISEVLY AZ 85253 
SCOTTSOALE A2 85253 
SCOTTSDALE A2 85253 
SCOTTSDALE AZ 85253 
SCOTTSDALE AZ 85253 
SCOTTSDALE AZ 85253 
SCOTTSDALE AZ 85253 
SCOTTSDALE AZ 85253 
SUN CrrY AZ 85254 
SCOTTSDALE A2 85254 
SCOTTSDALE AZ 85254 
SCOTTSDALE AZ 85254 
SCOTTSDALE AZ 85254 

5230 E SHANGRI LA RD SCOTTSDALE A2 85254 
SCOTTSDALE AZ 85255 

10040 E HAPPY VALLEY RD UNIT 633 SCOTTSDALE AZ 85255 
SCOTTSDALE AZ 85255 
SCOTTSDALE AZ 85255 
SCOTTSOALE AZ 85255 
SCOTTSDALE AZ 85258 
SCOTTSDALE AZ 85258 
SCOTTSDALE AZ W 5 8  
SCOTTSDALE A2 85258 
SCOTTSDALE AZ 85260 
SCOTTSDALE AZ 85260 
SCOTTSDALE AZ 85260 
SCOTTSDALE AZ 85250 
SCOTTSDALE AZ 85260 

, 

- -  

5730 N SCOTTSDALE RD STE 230 
1 CHILDRESS CAROL L 10410 KELSO DR 

1 BLUMEL LINDAA 25433 N RANCH GATE RO 
1 FIRST AMERICAN TITLE INSURANCE CO #8239A PEARLSYDNEY N TR CONTO 
1 DAVIS LAURAA PO BOX 25895 
1 BUCKEYE LAND LLC 8501 E PRINCESS DR STE200 
1 AGUIRRE EDGAR EVNANCY A 7579 E STARLA DR 
1 SUNTRACK LLC 7349 VIA PASEO DEL SUR STE515 
2 MAUGHAN RWRUTH 7501 E MCCORMICK PKWY Ste 1 WLL 
44 TEN THOUSAND WEST LLC 8777 N GAINEY CENTER DR STE 205 
1 APACHE & VAN BUREN LLLP 8800 N GAINEYCENTER DR STE 26 
1 PERSINGER ROBERTS 12596 N 72ND PL 
9 PULTE HOME CORP 15111 N PIMARD 
21 RJC PROPERTY VENTURES INC 8422 E SHEA BLVD STE 101 
1 BLISS GEORGE LAWRENCWSOUTHPAC TRUST INT 15770 N GREENWAY HAYDEN LOOP 
4 SUN VALLEY ASSEMBLAGE L L C 15770 N GREENWAY HAYDEN LOOP 



1 WEST COAST FLNDlhG --C 
101 295 SLN VA--EY VO ..C 
22 PULTE HOME CORPORATlOh 

15730 N PlMA RD STE 0-4, PMB 321 
15730 h PIMA STE D-4 PMB 321 
15113 M PlMA RD STE 300 

2 JCS MANAGEMENT SERVICES L L C 
. -... 

15095 N THOMPSON PEAK PKWY 
13MK) N 82NDST 1 SITTU NAJAWLOIS ATPAMMO LLC 

1 CASHMAN JUNE M TR 12068 N 80TH PL 
60% ESUNNYSIDE DR 
8S20 E SHARON DR 
JIM ZOMORRODI. 
7564 E CAMINO SALIDA DEL SOL 
7526 E BAKER DR 

SCOTTSDALE 
2 WYATT JAMES DDOhhAX 
1 WALKfH LOhG HC-DlhGS NC PROFlT SrlARthG 
1 GREATER PHOENlX NCOUE PROPERT ES L.C 
3 J A S T W B  ROBERT. REGINA S 

PO BOX 5514 

5 JIN W A N  SUNGIEUN SOOK 
1 KILLOREN JEFFRN S 
4 BANCHIK NORMANIPAULINE 
1 BERNSTEIN DONALD JlAMERlCAN EAGLE INVEST 
1 MARTINI CYNTHIA A 
1 GlLLlGAN SUN VALLN LLC El AL 
4 TERRACORP INC 

38080 N CHARLES BLAIR MACDONAL 
33858 N 69TH ST 
33858 N 69TH ST 
28000 N 59TH PL 
PO BOX 14567 
21 E 6TH ST 501 
21 E 6TH ST STE 501 

~~~ --  -- 

SCOTTSDALE 
SCOTTSDALE 
SCOTTSDALE 
SCOTTSDALE 
SCOTLSDALE 
TEMPE 
TEMPE 
TEMPE 
TEMPE 
TEMPE 
TEMPE 
TEMPE 
TEMPE 
TEMPE 

9 THOROUGHBRED DEVELOPMENT CORPORATION 
2531 E dhIVERSITY DR 
3003 S EVERGREEN RD 
5435 S M TChELL DR 
MlChAEL I( ThOMAS 

. -. . - . . . . . . . .. . 
1 PETRE LEW S A.RhAYCV LEE TR 
1 NEWSOME ROGEa D SR 8 Sh RLEV . 
1 TnOMAS M CHAEL KF Tn/..Onh PATR CK 621 E OXFORD OR 

1121 W WARNER RD STE 109 

5837 W NORTHVIEW AVE 

1 GOODE ARNOLDISHERRIA CONTO 
-- - - 

801 W BELL DE MAR DR 
1150W GROVEPKWY STE 106 

TEMPE 

1 W P E INVESTMENTS INC WHITEALETHENSWEENEY GREG CONTO 
6132 W GLENDALE AVE 
6110WSOLANODRS 
5024 N 65TH AVE 
6616 W CAMELBACK RD 
6140 W ORANGE DR 
10324 N 32ND DR 

GLENDALE 
GLENDALE 

1 KLASS MAX M &BETTY 
SHARADA INVESTMENTS LLC 

20241 N 67TH AVE 
4834 W NEW WORLD DR 
8022 N 48TH LN 
5714 N 72NDAVE 
7340 N 71ST AVE 

GLENDALE 
GLENDALE 
GLENDALE 
GLENDALE 
GLENDALE 
GLENDALE 
GLENDALE 
GLENDALE 
GLENDALE 
GLENDALE 
GLENDALE 
GLENDALE 
GLENDALE 
GLENDALE 
GLENDALE 
GLENDALE 
GLENDALE 
GLENDALE 
GLENDALE 
AVONDALE 
AVONDALE 

TO TRONG W R A N  DlEP T 
GOLDSMITH JERRY CICONNIE F 

- 

7001 W GARDENIAAVE 
11209 N 52ND AVE 
5114 W MERCER LN 
7925 N 107TH AVE 
6111 WNANCYRD 
16524 E WATFORD CT 
3702 W VILLATHERESADR EMERSON WILLIAM DDURKIN LAURA L 
7033 W SACK DR 

BERGGREN TAM1 AlSTARTlN TlFFANYlETAL 
HAN-Oh DW G n l  LYhh 
ADAKF MADELlh MADELlh 
LOFT~OLSC T :AOicrV DIX F nArlViY 31AVE S 

PO BOX 970 
10922 W MONTE VISTA RD 
12622 W CLARWDON AVE 



1 SPFLADLIN CARRA LISA 
I) FlbnF IN? 

3128 W COPENHAGEN DR 
PO BOX 1323 
PO BOX 5 
PO BOX 422 
1333 N DYSART RD APT 3 
210 N >ST AVE 
201 W LAWRENCE BLVD 
201 E KINDERMAN DR 
27 S CENTRAL AYE 
629 E DEE ST 
11107WDANALN 
11535 W CLOVER WAY 
11885 W MCDOWELL RD 

AVONDALE AZ 85323 
AVONDALE AZ 85323 - . ., ., .- ., . - 

1 SHAWVER PATRICIA E 
1 CARTER MARTHA E 
1 GIGGSALAN B 
1 LlCANO MARIO 
1 BUSH JACK L SR & VALETA 
1 SALAZAR JESUS M & ENEDINA R 
5 GRIFFIN MAXINE K 
1 MADRIGAL POL1 
2 LDB MARKEIING INC 
2 WEEKS CHARLES TIJEONG S 

AVONDALE AZ 85323 
AVONDALE AZ 85323 

1 UPTEGROVE SAMUEL F AVONDALE A2 85323 
1 WOLF INVESTMENTS CORPORAT ON 

IAC06E-. AhTn2\ I L LAGETn i 
2 VUONG TA. ODOAh Ph.OhG T 
> 5A+C A A29AnA'A L .F, S 1 V  A .  
1 CANCBREl W 

AVONDALE 85323 

2 DELATORRE FRANClSCOiMARTlNA 12440 W LOWER BUCKEYE RD 
1000 N 234M AVE 
101 DOTFY LN 
19402 E TAYLOR ST 
216 6TH AYE WEST 
29231 W TONOPAH RD SALOME HWY 

BUCKEYE AZ 85326 
BUCKEYE AZ 85326 
BUCKEYE AZ 85326 
BUCKEYE AZ 85326 
BUCKEYE AZ 85326 
BUCKEYE AZ 85326 
BUCKEYE AZ 85326 

1 GONZALES PEDRO P & WONNE R 
1 AMEZCUA EDGAWORTEGA LUZ MARIA 29545 W ROOSEVELT 
1 ChQll'SO\ PhS' 1 ?R'Z)nEQ 
2 n:RTh DENNlSDEhlSE M 
1 i...-Ei(. h!SLSAh 
1 B4Ra OS ERINEO U 

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 

AZ 
AZ 
AZ 
AZ 
AZ 
AZ 
AZ 
Ai. 
AZ 
AZ 
A2 
Ai. 

- - 

1 ROBERTS NORRIE 
.... ~ 

3022 W PORTLAND 
1 JACONELLI STEPHENiMARTlN ANDREA 
1 PEREZ GUILLERMOIROSA M 
1 MATHERSON DANIEL 
1 CHAVEZ LISA N 
1 FLIPPO CHRISTOPHER 
I SCHROEDER MICHAEL J 
2 STRINGER ROBERT 

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 30417 W PORTLAND 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 1 SEEMANN ARTHUR R JWMERRIVONNE J 30736 W LATHAM ST 

30731 'N LAThAU ST 
3C7d6 N FOKTLAYD ST 
308% W R0OSEVE.T 
3>6:3 W BELLVIEVI ST 
3UW2 W ROOSEVE-T ST 

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 1 HICKS NOEL 

- - 

30909 W PORTLAND ST 
1 WILSON DEBBIE J 30935 W LYNWOOD ST 
1 CUEVAS EBER M A R I A  ESTHER 31039 W BELLVIEW ST 
1 VAN SCOY RiES G 516 N 219TH AVE 
1 RAMSEY HAROLD ULORl L 704 N PAL0 VERDE RD 
1 BABITZ JACK PO BOX 1896 
2 BUCKEYE VALLEY RURALVOLUNTEER FIRE DEPT PO BOX 75 
1 SEDlG ALBERT WSALLY F PO BOX 242 
1 HERRON TODD DIRADER CATHY L PO BOX 295 

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 



2 SEDIGALBERT RALPH JWCHERYL 
1 ADAMS DULWNNEA K 
1 C & W MINING INC 
1 BUCKEYETOWN OF 
1 LONG RICHARD DIKIMBERLY A 
1 MCCLUNG BILL WJESSIE K 

BUCKEYE 

........ 
PO BOX 925 
PO BOX 1286 

- - -  - - 

BUCKEYE 
1 GARCIA PABLOFRANCISCA S PO BOX 1341 BUCKEYE 
1 OLIVER DAVID ROBERT 
1 BllTlNGER GLENN OIANGELAMIRl 
1 ISMAEL TAWL AHMAD 
1 HERRING STEPHEN W & LINDA M 
1 RANEY WILLIAM FIPAMELA KAY 

PO BOX 1431 BUCKEYE 

1 ELMS JlMMlE MIELVIEW E 23455 W DURANGO ST BUCKEYE 
1 &-STOM W LEY JKalSTEN E. ZABETr 
9 r$CO h i v i S C  b n'3AlihS.A 

Z A V F  AFl ANTAOhV 

BUCKEYE 

..... -. ......... -. .. 
1 MEDLIN CATHERINEA 
1 PARKER EARNEST R /  MARY NATALIE 
1 CARBPJAL ARMIDA 501 N 293RD AVE 

- - -  - - 

BUCKEYE 
1 JENKINS TEAL WMELODY A 
1 ELI7ALDI AUGUSTINE VIJENNIFER K 
9 I ITTI F MRFI"  

501 N 293RD AVE BUCKEYE 
30817 W LATHAM 
31027 W PORTLAND ST 
1213 S JOHNSON RD 
29909 W ROOSEVELT ST 
24313 W GROVE ST 

BUCKEYE 
- - ---- 

I XEfi6 DA1.D. SfiE1.3A. 
BEfiGAJ E ROSERT 3rlERY- A 

2 MALTFRS ChAR-ES R JR XARA - 
1 SCHRODER SCOTT B 
1 CANNAN JAMES MARAYNN 
1 LOBALLC 
2 TOWN OFBUCKEYE 
1 DlAZ JOSEJ 
1 RODRIGUEZ DOMING0 H 

30251 W LOWER RIVER RD BUCKEYE 
PO BOX 1496 
23860 W US HIGHWAY 85 
100 N APACHE RD STE A 
PO BOX 51 

BUCKEYE 

1 JOHNS0 ERIK 33844 N PATE PL 
4727 E RANCHO CALIENTE DR 
4302 E DESERT MARIGOLD DR 
PO BOX 6M 
12754 W BOCA RATON RD 

CAVE CREEK 

1 HERNANDEZ MARCOSIDIAZ MARIAD 12554 W HEARN RD EL MIRAGE 
1 OCHOAJOSEG PO BOX 1 79 

~~~~~ 

GILA BEND AZ 85337 
GOODYEAR AZ 85338 
GOODYEAR AZ 85336 
GOODYEAR AZ 85338 
GOODYEAR AZ 85338 
GOODYEAR AZ 85338 

1 BARRY VINCENTMIANA FTR 1602 S 177TH AVE 
1 ROSE PROPERTIES SOUTHWEST LLC 1616 N LITCHFIELD RD NO240 
1 SPOONER DONALD S PO BOX 5278 
1 BECERRA FRANCISCO/MARIA 17411 W ELAINE DR 
1 BARRAZA FAMILY TRUST 13394 W CORONADO RD 

16357 W YUMA RD 
10278 S 175TH AVE 

~~~~~ 

WODYEAR AZ 85338 
GOODYEAR AZ 85338 

12512 W CAMPBELL AVE 
3 TRAN MU01 THIET AL 13026 W ALEGRA DR LlTCHFlELD PARK AZ 85340 

LlTCHFlELD PARK AZ 85340 
LlTCHFlELD PAK A2 85340 
LlTCHFlELD PARK AZ 85340 
LlTCHFlELD PARK AZ 85340 
LlTCHFlELD PARK AZ 85340 
LlTCHFlELD PK AZ 85140 

13718 W MARLRTE 
17936 W GEORGIA AVE 
3632 N 195TH AVE 
finis N MILAND CT ...... ..... 
834 W PAL0 BREA DR 

1 TATTIE LAND LP PO BOX 557 
1 TUCKER CHRISTOPHER W / MARLA A PO BOX 1987 LlTCHFlELD PK AZ 85340 



1 CASTILLO CARLOS UAlOA M 
1 COPPOCK MICHAEL SNlOLA J 
1 NELSON BILLIE B TR 

13002 W MISSOURI AVE 
12713 W MONTEBELLO AVE 
202 W ALEGRE DR 

2 DESERT GOLD CONSTRUCTION LLP PENSION PLA 20022 W HIGHLAND AVE 
1 0T.S WIILkURLNDAV 
1 .EFFERS JOSEPH PNARILYN BTR 
1 RANTA.IOllKA Y TR 

6110 N 129TH AVE 
PO BOX 7 
PO nnx . . . . . . . . . . . . . . . . . . - - -. . . . . 

1 GACKE ROGER JOHNiMELlSSA RAE PO BOX 211 
1 SALVATORE TERRY D PO BOX 261 
1 RAMA JOUKA YNLLA TR 

1 QUILLEN OLEWELBA JOLENE 

PO BOX 366 
PO BOX 385 
WBOX418 
PO BOX 486 
PO Box 547 
8557 N 106TH DR 
10W9 N 97TH DR APT B 

2 RED CLIFFS 20 L L C 9949 W BELL RD STE 201 
3 PAnON THELMA J 14239 N TUMBLEBROOK WAY 
1 SIKORA EDWARD J/RUTH C TR 14008 N LAKEFOREST DR 
1 MEREDITH JAMIE CLAYIGOODE MEREDITH CATRY 12201 N THUNDERBIRD RD 
1 GARCIA BETW J TR 11 102 W KOLINA LN 
2 MELVIN FRANKLIN E 

1 FISHER FRANK WlCKY L 
1 BLACK BRENDA L 
3 VOQUANGHUY 
1 HOBSON TERRY L ETAL 
1 WINTER MILTON TR 
1 SACHS DANIEL E & MARY BEZANIUK 
2 RIEFKOHL AUGUST UJOANNE M 
1 HOWARD LIONEL R OR VIRGINIA C 

- 

LlTCHFlEW PK AZ 85340 
LlTCHFlEW PK AZ 85340 
LlTCHFlEW PK AZ 85340 
LlTCHFlELD PK AZ 85340 
LITCHFIELD PK AZ 85340 
MORRISTOWN AZ 85342 
MORRISTOWN AZ 85342 
MORRISTOWN AZ 85342 
MORRISTOWN AZ 85342 
MORRISTOWN AZ 85342 
MORRISTOWN AZ 85342 
MORRISTOWN AZ 85342 
MORRISTOWN AZ 85342 
MORRISTOWN AZ 85342 
PEORIA AZ 85345 
PEORIA AZ 85345 
SUN CITY AZ 85351 
SUN CITY AZ a5351 
SUN CITY AZ 85351 
SUN CITY AZ 85351 
SUN CITY AZ 85351 
SUN CITY AZ 85351 
TOLLESON AZ 85353 
TOLLESON AZ 85353 
TOLLESON AZ 86353 
TOLLESON AZ 85353 
TONOPAH AZ 85354 
TONOPAH AZ 85354 
TONOPAH AZ 85354 
TONOPM AZ 85354 
TONOPAH AZ 85354 
TONOPAH AZ 85354 
TONOPAH AZ 85354 
TONOPAH AZ 85354 
WADDELL AZ 85355 
WADDELL AZ 85355 
WADDEU AZ 85355 
QUARTZSITE AZ 85359 
SURPRISE AZ 85374 
SURPRISE AZ 85374 
SURPRISE AZ 85374 
SURPRISE AZ 85374 
SURPRISE AZ 85374 
CAREFREE AZ 85377 
CAREFREE AZ 85377 
SURPRISE AZ 85379 
SURPRISE AZ 85379 
SURPRISE AZ 85379 
PEORIA AZ 85381 
PEORIA AZ 85381 
PEORIA AZ 85381 
PEORIA A2 85381 
PEORIA AZ 85381 
PEORIA AZ 85382 
PEORIA AZ 85383 
PEORIA AZ 85383 
PEORIA AZ 85383 

i 

1 ROBLES PETER JWCONNIE V 

2 SINGH RAYMONDIDIANE 
1 DELGADO GEORGE MBARONE LANA L 
1 WESTERN INVESTMENTS LLC 
t SUER JEFFREY 
2 SUER ROBERT 
3 HARRISON DARREN WTERRI L 
1 RAINSHOWER APIARIES INC 
3 AGUILERA RUBEN 

- - 

10047 W IRONWOOD DR 
8921 W BROADWAY RD 
507 N BEVERLY WAY 
2514 S 86TH LN 
5236 S 99TH AVE LOT 69 
PO BOX 323 - 

PO BOX 383 
PO BOX 1029 
8231 S 545TH AVE 
35007 W VAN BUREN ST 
5801 S WINTERSBURG RD # MS7868 
4800 S 331ST AVE 
36827 W INDIAN SCHOOL RD 
7721 N CITRUS RD 
8822 N 172ND DR 
8822 N 172ND DR 
PO BOX 3222 
15748 W IRONWOOD ST 
16590 N CUMBIE LN 
12946 W SANTA FE DR 
14716 W LAMOILLE DR 
13557 W YOUNG ST 
PO BOX 1221 
PO BOX 2674 
16128 W CALAVAR RD 
15221 W CROCUS DR 
145W N 153RD DR 
6955 W CALAVAR RD 
6955 W CALAVAR RD 
7422 W PORTAU PRINCE LN 
14832 N 72ND OR 

8610 W GREENBRIAN DR 
9502 W CMINO DE OR0 
9502 W CAMINO DE OR0 
6903 W COUNTRY CLUB TRL 



1 GARC A A-FOhZO n TERRI M .GARC A F 
1 Ch LSON LARRV RAYMOI\D,CAROLVN 
1 F,GLEROA SUSTORGIO BCLALJD A M 

27503 N 83RD GLN PEORIA 
PO BOX 6389 
30207 W BELLVIEW 
30632 W PORTLAND RD 
30749 W ROOSEVELT S l  

PEORIA 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 

~~~ ~ ~ - -  - ~ - - - - -  

1 GOSPODAREK MARK VREBECCA J 
STANLEY RAYMOND CiKATHRYN 
HASBROUCK CLARENCWJULIE 

3301 N 313TH AVE 
~ - -  

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 

UPTEGROVE SAMUEL EDWARDiMARY ANNF3TE 
KING JOHN T JWSANDRA D 1374 N PAL0 VERDE RD 

1404 N PAL0 VERDE RD 
29629 W PIERCE ST 
29209 W POW ST 
29Z1 W POLK ST 
29233 W POLK ST 
29245 W POLK ST 

LPTEGROVE SAJALE- M 
IAUZA .F'<i JY.~AI+.FA?~ARA 
MCCL-LCrGH IAMES DAVID -----.-- ~ 

CRENSHAW ALFRED 8 LOUISE 
DUNNING JOHN E &ALICE J 
HERNANDEZ RAFAELA V 
BRIT0 GUADALUPE C 8 TAMMY L 
HOYl RALPH 0 
CROSSWINDS DAIRY 
SMITH JERRY G & DEBORAH S 
CLOWARD ROBERT J 

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 

29825 W ROOSEVELT ST 
30123 W LYNWOOD ST 
30137 W LYNWOODST 
1703 N293RD AVE 
610 N 295TH AVE 
710 N 297lV AVE 
29908 W PORTLAND ST 

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 

SCARBOROUGH TOM UELMA FAYE 
BOSS PHILLIP CiETTA MAE 

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 

RICHARDSON DANlELiLlNDA 
MYSCOFSKI BERNARD F & JUDITH R 29201 W TONOPAH SALOME HWY 

29824 W VAN BUREN ST 

HENDERSON DONALD WELIZABETH K 
. ~ -  .~ -.. .. . 
30630 W LYNWWD ST 

EDWARDS ROLSTON UGLORIA JWENDRICKSON 
MULL ERMANI NANCY 

G 30736 W PORTLAND ST 
30711 W PORTLAND S l  

VEHA StRCllO 3AhA L 
SnARP DOhAL 1dtRYER.Y 
SHAT7.EKROBFRT X+>OUSE JOYCE E 

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 

ANDRICK JAMES P 
- ..-. 

30723 W LYNWOOD ST 
7 GUETHE MICHAEL1 30836 W LYNWOOD ST 
1 HERRING KENT 
1 HALPIN MICHAEL WJOAN C 
1 BROWN STEVEN ERlCiRHODES JODY L 
1 MARSHALLNICOLE UNAOUIN LAUNEY R 
1 ORTlZ FELIPUSOFIA 

3 W 3  W LYNWOOD ST 

BUCKEYE AZ 85396 
BUCKEYE AZ 85396 
BUCKEYE AZ 85396 
BUCKEYE AZ 85396 
BUCKEYE A2 R 5 R M  

1 BE~TOE~C~~A~D-ERS.,ZI 
1 CO7ORY PAMELA IN IIG'N'A T 
1 BARhCLAS.SAh b.4 

- - .--- 
31012 W LYNWOOD ST 
31020 W LYNWOOD ST 
31003 W LYNWOOD ST 

- ..... 
BUCKEYE AZ 85396 



1 TERRELL JACK L 
1 SCHUMAKER GREGORY 
1 ILLING M N W I C E N T  ELIZABETH 

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 

~ ~- 

1 WHISTLER NAOMI F 
1 BRECHLER LARRY JiNANCY E 
1 H GG hB0THAM JOrlN A.3 
1 S US W.L- AM WOMANOFF SlMS -ESL E 
: PETERSEN ROeERT GARVmEBRA 
1 FIRST AMERICAh T T-E NS CO TR 
1 SOT0 RICI(Y LEE 

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 

1 KlLCOlN DONALD WHELMA 
1 RODRIGUEZ FERNANDOBRANDIEL 
1 BLEAM ROBERT DMARY A 
1 NORMAN JONATHAN WKELLY K 
1 NAPIER GAIL A 
1 SPENCERCLYDE €/SHARON M 
1 REYES ARISTEONANEZ LOURDES C 

31026 W BE-LVIEW ST 
31038 W BE-LVIEW ST 
51 I:? W B i r L r  E N  ST 
30710 W LAThAM ST 
3.Z;  b l  .AYmA't  S- 

1 BRYSON ROBERT WERA J 
1 RlVAS EDGAR DIMIRANDA ROSA M 
1 BENAVIDEZ JOSEPH 
1 CARLIN MARYELLEN L MASSEY 
1 YE0 WILLIAM JR 

30804 W LATHAM ST 
~ ~ 

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 

-- 

1 DENNIS HAROLD CIMARY J 
. . . . . . . - . . . .. .. . . - . 
30935 W LATHAM ST 
31002 W LATHAM ST 1 STUART MICHAEL HIANDERSON DOROTHY 
FIRST AMERICAN TITLE INSURANCE CO TR 
31003 W LATHAM ST 
31027 W LATHAM ST 
31039 W LATHAM ST 
30804 W PORTLAND ST 
30842 W PORTLAND ST 

31026 W LATHAM ST 

31014 W PORTLAND ST LOT 89 

- - 

1 BINGAMON JEFFREYA 
1 WOLLMANN MERLYN J 
1 GONZALQ SAUL 
1 BERGJAMESR 
1 DWAYNE BRANDON 
1 CARON MICHAEL WCHARLENE K 
1 SMITH LAWRENCE PJNANCY J 
1 CABRERA JUAMORENA 

30805 W PORTLAND ST 

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 

- -. 
30921 W PORTLAND ST 
31036 W PORTLAND ST 
ERWIN ETHELIERWIN CARLA D CONTO 

.A 31003 W PORTLAND ST 
3071 1 W ROOSEVELT ST 
30723 W ROOSEVELT ST 

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 

1 RENDON JOSE B 
1 NIELSEN KURT C 
1 BELDEN JOHN WSUSAN K 
1 PHASLEY DAVID AillLLlAN M 
1 JODGE LOUIS JR 
1 MACKILLOP MICHELLE L 
1 STILLWELL KATHLEEN 
1 CLIFTON ROXlE L 

. . . - -- . 
30737 W ROOSEVELT ST 
30816 W ROOSEVELT ST 

~ - -  

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 1 WILLIAMS SHABAZZ LSR 

1 GOODWILL LESLIE WCHRISTINE A 
1 STREET KATHLEEN A 
1 MlZE JAMES R 8 CONALLEE 
1 BUCKLEY DONNELL DILORETrA G 

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKNE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 

1 KELLEY COY C SRiCOY C JR 
. -.. 
30404 W PORTLAND ST 

1 GASAT h DAY D J 
1 h C A t 1  RChAi(3 C. CVhirl  A 
1 RAJTISIA WLL ROSA. 

30432 W PORTLAND ST 
30446 W PORTLAND ST 
29924 W BELLVIEW ST 



1 RENTERIA JESUS 

. . 1 ESQUIVEL ELENANALENTIN 
1 MCMURRYWAYNE K 

BUCKEYE 
BUCKEYE 
BUCKEYE 
B U C K M  
BUCKEYE 
BUCKEYE 

1 ADKINS F MA4 JUNIEL 
1 THOMPSON ROBERTJAMES JW RACHEL 30419 W LYNWOOD ST 
1 HAYNIE CHARLES 
1 BARRY PATRICK M 
1 CARR KEITH HIERICA M 
1 PHIPPS HEIDUNAUGHTON MICHAEL 
1 BAKER TODD MLEOLA J 
3 FORNNEAARON 

26939 W LYNWOOD ST 
30W8 W LATHAM $7 
30022 W LATrlAM $7 
30036 W ATnAM ST 
bU403 W PORTLANU ST 
3W17 W PORTAND ST 

BUCKEYE 
BUCKEYE 
B U C K M  
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 

GOULD CHARLES ALBERT 30445 W PORTLAND ST 

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 

. . . . . . . . . . . . - . . - - . 
GARClAANTONlOlSONlAR 30319 W PORTLAND ST 
PEREZ SALVADOR 30226 W LYNWOOD ST 
GONZALEZ VICTOR HJOCHOA MAYRA 
SCHLORHAUER BRUCE MARLENE 
MEDEIROSANNIE 
R O T  GERALD S 
AGUILERA FRANCISCOIELENA 

29921 W PORTLAND ST 
29949 W PORTLAND ST 

BENNETT LAURA JBANKS DENISE A 30603 W PORTLAND ST 
30604 W BELLVIEW ST 
30616 W BELLVIEW ST 
30632 W BELLVIEW ST 
29116 W FILLMORE ST 
503 N 299TF AVE 
30403 W RWSEVELT ST 

Y W I E  ALEXANDER 
CYR JOEY 
MORALES ROBERTO PRORlNDA 
LANNON JOHN J 
DAY DOUGLASILINDA 
ADAMS GLENiLORl 

1 CRONANDER HOWARD 703 N 293RD AVE 

1 SUTTON KENNETH W 
1 SQUIRES RODNEY DNARJORIE A 30234 W PORTLAND S1 

1 DESSERO PHlUIPT/BARBARA A 
1 CASTREJON RAMON 
1 - 0 P Z  ALFRESO 
i GREGG FRAhSES < TR 
i K -76 WALTER C C A i l 0 ~  R 
1 S'IR07h GEORGE 5 

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 

- - 

1 GREGG MICHAEL URHONDA FTR 
1 WILLIS JEANNf3TE 
1 JANASHAK BRIAN WLEAH M 

~~ ~ 

30415 W LATHAM ST 

h.Gh7 TARESAC 
1 DAV S PH L-IP SMOR N.DAVIS r -DA 
1 DE A..bA'.3RC X 4 1 . 0 2  
1 ShAU-L CnAR-ES F SR 

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 

1 DEE WILLIAM MMAGDALENA F 
1 DALEY JACY M 
1 WWDARD JOHN 

30531 W LYNWOOD ST 
30521 W LATHAM ST BUCKEYE 



1 BENIGAR NEIVYVONNDA L 
1 WELCH RANDALLWBEVERLY A 
I ARRAMS nANIFI 

30535 W AlhAM ST 
29514 1 2  W VAN BLREN ST 
37209 W ROOSEVELT ST 
30223 W R3OSEVELT ST 

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 

. -. . .. . .. . . .. . . -- 
1 GRACE JOHN PIPATRICIA A 
1 CHRISTY DAVID SICATHERINE M 
1 HOOD BILLY WROBERTNCHARLES R 
1 OSBORNE CLARK JIRESE-OSBORNE VALERIE 

, 1 PINKSTON CHRISTOPHER L 
1 LEE DON L 
3 HERRlAGE CARL AiFELlClA C 
1 MlNNlS FRANK 
1 CASTELLANOS ERIC WOLINKA M 

30616 W PORTLAND ST BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 

30123 W ROOSEVELT ST BUCKEYE 
1 WARREN STEVEN C 
1 GREGG MICHAEL J 
1 SANCHEZ FRANClSCOlDE SANCHEZ MARIA PEREZ 
1 MORRIS JUSTIN WMELISSAK 
1 MCCARTY CINDY L 

30303 W LATHAM ST 
30331 W LPlTHAM ST 
3?j47 W A 7 h 4 ' d  ST 
512 \ 295irl AVE 
522 h 24iiTn AvE 

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 

1 MIRON WILLIAM L 
1 CLAXTON CORNELIUS JR 
1 CARROLL SHANW KELLI 
1 AGUIRRE JOSE L & ROSA P 
1 TRASK VlCKlE L 
1 NASH KATHLEEN KELLY 
1 ZARAGOZA JAVIER 

- - 

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 

---- - 

30109 W LATHAM ST 
1 3.OU.h ROY -LlhDA - 

54PC'4P--aYC'3E1ACRL'ZCAJ2 A\E.'CAR 
1 USSERY J MMlE L REBECCA 
3 SJBTERA EhTELPR SE CORPORAT OF1 
1 REVETE RlChARD .BARBARA 
1 NJNEZ CSPINO ANA L 

ZfiBRi7A SERAFIF. MAGAhfi PA REVA 
1 'iSuE33A .A.nkh- hS 3A'iCF.A 
2 BRAMLE1 TE JCCXC IDA M CO TR 
I .\A-Y \S,.AW x:/':.rA'.afi 
2 A-ST h MARV MARGARE: 
1 MLLER rOR?FS7 L 8 LO S A 

30251 W LATHAM ST 
30102 W PORTLAND ST 
25831 W TONOPAH SALOME HWY 
1419 N JACKRABBIT TRL 
30111 W BELLVIEW ST 
30125 W BELLVIEW ST 
30404 W ROOSEVELT ST 
30416 W ROOSEVELT ST 
19044 W LYNWOOD ST 
38825 N 275TH AVE 
1405 N PETTET LN 
HC 3 BOX 672C 

~~~ 

BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 
BUCKEYE 

. . 
PAYSON 

ETCHISON RICHARD D JWLAURA CONTO PAYSON 
VAIL 
TUBAC 
TUCSON 
TUCSON 
TUCSON 

..~- ~ 

COLE FRANCES W 
RHOTON IVAN UEARLENETR 
SCHWERTFAGER ALAN C & MICHELLE L 
CRAWFORD LYNN ,@MARY E 
DREW DON W 
HALL NANCY E 8 DYER GARY 8 VICKIE M 
KETELHUT JERRY LEE & ILA MAE TR 
WHITEHOUSE JOSEPHNVONNE 

SHOW LOW 

. - . , ,. . 
FLAGSTAFF - -. 
HAPPY JACK 

2165VlSTA RIDGE RD PRESCOi7 
CAMP VERDE 
COTTONWOOD 
SEDONA 
ALBUQUERQUE 
TRUTHCONSO 
LAS CRUCES 
ALAMOGORDO 
BOULDER CITY 

--.. - - 

JACKSON CLARENCE M I BETTY L 
... . 

PO BOX 71 
AGUILERA MIKE V 
COURTNEY DEION WCHARLENE J 
NEIHART RUSSELL E 

PO BOX 1671 
PO BOX4102 
1022 NEVADA HWY 11210 



22 TEMPE LEASING & RENTAL CO 
1 NARANJA ROGELIO D & IMELDA1 
2 DANIEL ROSE MARIE 
1 FISHER JAMES R 
2 P.T. CORPORATION 
1 K J INVESTMENT CORPORATION 
5 BUCKEYE 36 LLCIETAL 

PO BOX 60712 
59 COYOTE HILLS ST 
865 BERGAMONT DR 
PO BOX 5760 
2505 ANTHEM VILLAGE DRIVE #E-508 
2733 CHOKECHERRY AVE 
3157 N RAINBOW BLVD #305 

BOULDER C I N  
HENDERSON 
HENDERSON 

2 BECKERTWARPI TWCARSON TW311 LLCETA 8080 W SAHARA AVE STE A 
2325 REDBlRD OR 
LNLIMTED HOW hGS 
5500 r(aRKSIDE HD 
12919 DALESIDF AVF 

L4S VEGAS 
LAS VEGAS 
LOSANGELES 
GARDENA 
SANTA FE SPGS 
LAKEWOOD 
CASTAIC 
CHINO HILLS 

2855 S JONES BLVD 

-. . -. - -. . - - . . . - 
1 SMITH HARRY D 10707 PIONEER BLVD UNIT 3 

FIGUEROA ALFONSO SANDOVAL 

WESTCOVINA CA 91 792 

VAN DYKE DAREN JlMALlNDA R 608 RUSSELL RO 
34783 VIA ECHO 
9 WINTERSWEET WAY 
484 WALNUT PL 
49 BLUE HORIZON 
PO BOX 2755 
2100 W PALMYRA #83 
400 COUNTRYWIDE WAY 
28120 LAKE TERRACE AVE 
2106AUBERRY AVE 
1810 SANIGER LN 
1161 HILLCREST PL 
845 CALIFORNIA ST APT201 
31624 BURNHAM WY 

COSTA MESA 
LAGUNANIGUEL 
MISSIONVIEJO 
ORANGE 
SlMl VALLEY 
TAFF 

HUNTER HALLEEN USALTZMAN JOAN LTR 
COUNTRYWIDE HOME LOAN INC 
GOAD JlMMlEL& GEORGIA L 
HAYWARD HAZEL H 
FOREHAND PAUL 
FONG JANLN 
MCCUSKER VIOLA MARGARET TR 
CAMPBELL HYLWJOANNE 
HUNTER LEON & LILLIE MAE 
DURINGER PIERRE R 
SACKRISON BRUCE FINANNETTE V 
MOER DAVID R 
NICORA VlNCE & LORRAINE A 

BAKERSFIELD 
BISHOP 

109 PERIDOT CT 
35 HARTWOOD CT 
1370 TRANCAS ST # 401 
2758 DERBY OR 

HERCULES 
LAFAYETTE 
NAPA 
SAN RAMON 
OAKLAND 
BEN LOMOND 

- - - -  - 

5333 MILES AVE 
CROW ROBERT iiDlANNA F 
BEAZLEY LANCE D 
WILLARD EDWARD 
CAMPBELL VIRGINIA M 
HEGARTY DESMOND NARLENE ETR 
CORNEJO ALFONSO G 
PEREZ JOSE 
RAGSDALE LINCOLN J JR 
WILLIS MICHAELNEANElTE 
LEGG KENNETH 
SCHULSON RONALD HIROSE M 
EDEN DEMERS MCCOLL 2005 TRUST ETAL 

SAN JOSE 
MODEST0 
CITRUS HTS 
LINCOLN 
VACAVILLE 
WALNUT GROVE 
SACRAMENTO 

14423TYLER RD 
3169 SPINNING ROD WAY 
PO BOX 1305 
PO BOX 612 
4580 VAN WELL RD 
6775 N BANK RD 
1604 MERIDIAN RD 
26869 NE 143RD PL 
16614 PLEASANT BEACH DR 
457 PIONEER AVE NE 
29 WILDCAT RD 
11651 BRAMALEA RD 
1629 FOSTERS WAY 

HAYFORK 
SHINGLETOWN 
D A W S  
ROSEBERG 
EAGLE POINT 
DUVALL 
YELM 
CASTLE ROCK 
GOLDENDALE 
CANADA 
CANADA 

POST JASONIJOSHUAIRICHARD 
CYR DENNIS BRAMPTON ON L6T3S1 

DELTA AB V3M 6S7 YANGYAUJIAN 



1 BANK ADAM &CLARA IRENE 
1 LORAC HOLDINGS INC 
5 TERRA SUN VALLEY LLC 
2 LETHAM BRADKATHERINE 
1 JONGSON JOHN 
1 MILLER MARILYN J 

1-737 1OTH ST 
25414 32ND AVE 
30 W H E E  LN BOX 10 
412 HAMILTON AVE 
PO BOX n g i  
POBOX911 

CANMORE AB T1W 2A3 CANADA 
ALDERGROVE BC V4W 1Y2 CANADA 
TRAVERSE BAY MB ROE 210 CANADA 
NELSON BC V1L 3ES CANADA 
EDSON AB T7E 1V8 CANADA 
LANlGAN SK SOK 2MO CANADA 



SUN VALLEY AREA DRAINAGE MASTER PLAN 

a B.7 FEMA Correspondence 

Fdn 4 & 5 Approx~lnate FDS 
Sun Valley ADMP 



Federal Emergency Management 
Wash ing ton ,  D.C. 20472 

OCT 2 4 2007 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Fulton Brock 
Chairman, Maricopa County 
Board of Supervisors 

301 West Jefferson, 10th Floor 
Phoenix, AZ 85003 

Community: Maricopa Couilty 
Community No.: 040037 

Dear Mr. Brock: 

This is in regard to a Letter of Map Revision (LOMR) request dated September 4,2007, &om 
Ms. Kathryn Gross, CFM, Project Manager, Flood Control District of Maricopa County, that the 
Department of Homeland Security's Federal Emergency Management Agency (FEMA) evaluate the 
effects that updated flood hazard data for White Tank Mountains Fans 3, 13, 16; 4, 5; 6; 17, 18, 19; 10, 11, 
and 20 would have on the flood hazard information shown on the effective Flood Insurance Rate Map 
(FIRM) for your community. This LOMR request is referred to as Case No. 07-09-1894P. This letter is 
based on the best available flood hazard information and is intended to improve upon that shown on the 
effective FIRM. 

We reviewed the submitted data enclosed in the application package (with appendixes) entitled 
"Approximate Zone A Floodplain Delineation Study of White Tank - Technical Data Notebook, Fans 3, 
13. and 16 -Fans 4. and 5 -Fan 6 -Fans 17.18, and 19 -Fans 10,11, and 20," prepared for the Flood 
control District of ~ a r i c o ~ a  County by JE F;lle~/Hydrology & Geomorphology, L C ,  dated 
November 2006. We have determined that the submitted data meet the minimum floodplain management 
criteria of the National Flood Insurance I>rorogram (NFIP), but FEMA cannot issue a LOMR or Physical 
Map Revision at this time. 

In accordance with Paragraph 60.3@)(4) of the NFIP regulations (copy enclosed), we encourage your 
community to use the draft work maps entitled "Approximate Zone A Floodplain Delineation Study of 
White Tank Fans 3, 13, & 16, Sheet 2 to 5, FCD 2004C049, Sun Valley Area Drainage Master Plan;" 
"Approximate Zone A Floodplain Delineation Study of White Tank Fans 4 & 5, Sheet 2 to 6, FCD 
2004C049, Sun Valley Area Drainage Master Plan;" "Approximate Zone A Floodplain Delineation Study 
of White Tank Fan 6, Sheet 2 and 3 , FCD 2004C049, Sun Valley Area Drainage Master Plan;" 
"Approximate Zone A Floodplain Delineation Study of White Tank Fans 17, 18, & 19, Shcet 2 to 4, FCD 
20046049, Sun Valley Area Drainage Master Plan;" and "Approximate Zone A Floodplain Delineation 
Study of White Tank Fans 10, 11, & 20, Sheet 2, FCD 2004C049, Sun Valley Area Drainage Master 
Plan," all dated November 2006, as the best available data for floodplain management purposes untll such 
time as FEMA can physically revise the FIRM or issue a LOMR. 

This letter is based on minimum floodplain management criteria established under the NFIP. Your 
community is responsible for approving all floodplain development and for ensuring all necessruy permits 
required by Federal or State law have been received. State, county, and community officials, based on 
knowledge of local conditions and in the interest of safety, may set higher standards for construction in the 
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Special Flood Hazard Area, the area subject to inundation by the base (I-percent-annual-chance) flood. If 
the State, county, or community has adopted more restrictive or comprehensive floodplain management 
criteria, these criteria take precedence over the minimum NFIP criteria. 

If you have questions regarding floodplain management regulations for your community or the NFIP in 
general, please contact the Consultation Coordination Officer (CCO) for your community. Information on 
the CCO for your community may be obtained by calling the Director, Mitigation Division of FEMA in 
Oakland, California, at (510) 627-7175. If you have questions regarding this letter, please call our Map 
Assistance Center, toll free, at 1-877-FEMA MAP (1 477-336-2627), 

Max 13. Yuan, P.E., Project Engineer 
Engineering Management Section 
Mitigation Directorate 

Enclosure 

cc: The Honorable Bobby Bryant 
Mayor, Town of Buckeye 

Mr. Timothy S. Phillips, P.E. 
Chief Engineer and General Manager 
Flood Control District of Maricopa County 

Ms. Lynn M. Thomas, P.E., CFM 
Technical Supervisor 
Flood Control District of Maricopa County 

Mr. Ted Collins, CFM 
Principal Floodplain Coordinator 
Flood Control District of Maricopa County 

Ms. Kathryn Gross, CFM 
Project Manager 
Flood Control District of Maricopa County 

Mr. Scott Lowe, P.E. 
Director 
Public Works 
Town of Buckeye 

Mr. Brian Cosson, CFM 
NFIP Coordinator 
Office of Dam Safety and Flood Mitigation 
Arizona Department of Water Resources 

Jonathan Fuller, P.E. 
JE Fuller/Hydrology and Geomorphology, Inc. 

For: William R. Blanton Jr., CFM, Chief 
Engineering Management Section 
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NATXONAL FLOOD INSURANCE E)ROC:l&W 
FEMA NATlON.&L SERVICE PROVIDER 

September 17,2007 

Ms. Kathm Gross. CFM IN REPLY REFER TO: . -. .- - 
Project M&@ er ' Case No.: 07-09-1 894P 
Flood ControfDistrict of Maricopa County Communities: Town of Buckeye and Maricopa 
2801 West Durango Street County, AZ 
Phoenix, AZ 85009-6399 Community Nos.: 040039 and 040037 

Dear Ms. Gross: 

This responds to your request dated September 13.2007, that the Department of Homeland Security's 
Federal Emergency Management Agency (FEMA) issue a revision to the Flood Insurance Rate Map 
(FIRM) for Maricopa County, Arizona and Incorporated Areas. Pertinent information about the request is 
listed below. 

Identifier: Approximate Zone A Floodplain Delineations 
Study of White Tank Fans 17,18, and 19 

Flooding Source(s): White Tank Mountains Fans 17,18, and 19 

FIRM Panel(s) Affected: 04013C1530J and 04013C1535H 

We have completed an inventory of the items you submitted. Our review of the submitted data indicates 
we have the minimum data required to perform a detailed technical review of your request. If additional 
data are required or if delays are encountered, we will inform you within 60 days of the date of this letter. 

As you may know, FEMA has implemented a rocedure to recover costs associated with reviewing and K processing requests for modifications to publis ed flood information and maps. However, because your 
request is based on flood hazard information meant to improve upon that shown on the flood map or within 
the flood study and does not partially or wholly incorporate manmade modifications within the Special 
Flood Hazard Area, no fees will be assessed for our review. 

If you have general questions about your request, FEMA policy, or the National Flood Insurance Program, 
please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). 

3601 Eisenhower Avenue, Alexandria, VA 22304-6425 PH:i-877-FEMA MAP RL' 703.960.9125 

The Mapping on Demand Team, under contract with the Federal Emergency Management Agency, is the 
National Service Provider for the National Flood Insurance Program 



If you have specific questions concerning your request, please contact the Revisions Coordinator for your 
State, Mouuir Boudjemaa, M.S., at Mounir.Boudjemaa@mapmodteam.com or at (703) 3 17-6295. 

Sincerely, 

(2Wli.l Syed Qayum, CFM 
National LOMR Technical Manager 
Michael Baker Jr., Inc. 

cc: Mr. Timothy S. Phillips; P.E. 
Chief Engineer and General Manager 
Flood Control District of Maricopa County 

Mr. Scott Lowe, P.E. 
Public Works Director 
Town of Buckeye 

Mr. Jonathan Fuller, PE 
JE Fuller / Hydrology and & Geomorphology, Inc. 

Mr. Brian Cosson, CFM 
NFIP Coordinator 
Arizona Department of Water Resources 



. . Board of ,Olrsotoi 
FU& ~k&, bi&d 1 
Don %PI% Dishid 2 

Flood Go,ntrol Dist.rict Andrew Kunasek, District 3 
Max Wilson, Dim& 4 

of Maricopa County Mary Rose WICOX, m i b  5 

2801 WBst ~urangb Street 
P h o e n ~ ~ 8 5 0 0 9  
Phone: €07.-SWlMi 
Fax: 602-506-4601 
TT: 602-595-5897 

September 4,2007 

Mr. Mounir Boudjemaa, Regional Manager 
Michael Baker Jr. Inc. 
3601 Eisenhower Avenue, Suite 600 
Alexandria, V'iinia 22304 

Subject: Sun Valley Area Drainage Master Plan - Approximate Zone A Floodplain 
Delineations for the White Tank Piedmont (FCD contract 20046049), by JEFuller 
Hydrology and Geomorphology 

Communities: Unincorporated MaIaricopa County, Community No. 040037 
Town of Buckeye, CornmunityNo. 040039 

Flooding Sources: White TankFans # 3,13,16; White TankFans # 4, and 5; White TankFan # 6; 
White TankFans # 10,11,20; White TankFans # 17,18,19 

FIRM panels affected: 
04013C01090 J (Fan 3,13,16) 04013CD1540 H (Fan 4,5; 6) 
04013C01095 H (Fan 3,13,16) 04013C01545 H (Fan 4,5; 6) 
04013C01530 J (Fans 3,13,16; 4,5; 17,18,19) 04013C01575 (unprinted) (Fan 4,5) 
04013031535 H @ns 3,13,16; 6; 4,5; 17,18,19) 04013C02030 H (Fans 10,11,20) 

Dear Mr. Boudjemaa: 

Enclosed is the technical suppohg  data for several Approximate Zone A Alluvial Fan Floodplain 
Delineation studies of a previously unstudied portion of the west side of the White Tank Mountain 
Piedmont. The study area is located in the west central portion of Maricopa County. 

The delineations were a part of the District's Sun Valley Area Drainage Master Plan (FCD 
2004C049). The Technical Data Notebooks were broken down into different geographic regions. 
Typically one to four alluvial fans are presented in each report. The submitted reports are as follows: 

Sun Valley Area Drainage Master Plan: Technical Data Notebook Approximate Zone A 
Floodpkin Delineation Study of White Tank Fans 4 and 5 
Sun Valley Area Drainage Master Plan: Technical Data Notebook Approximate Zone A 
Floodplain Delineation Study of White Tank Fan 6 
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Sun Valley Area Drainage Master Plan: Technical Data Notebook Approximate Zone A 
floodplain Delineation Study of White Tank Fans 10,11,20 
Sun Valley Area Drainage Master Plan: Technical Data Notebook Approximate Zone A 
Floodplain Delineation Study of White Tank Fans 3,13,16 
Sun Valley Area Drainage Master Plan: Technical Data Notebook Approximate Zone A 
Floodplain Delineation Study of White Tank Fans 17,18,19 

The analyses resulted in the identification of approximately 10 square miles of Approximate Zone A 
Alluvial Fan Floodplains and Approximate Zone A Muvial Fan Administrative Floodways. 

Documentation and analysis in support of the floodplain delineations, including the FEMA forms, 
can be found within each of the above listed reports. Along with the above TDNs, a separate 
binder entitled "Sun Valley Area Drainage Master Plan Technical Data Notebook: Approximate 
Zone A Floodplain Delineation Study of White Tank Piedmont Appendix G" has been submitted as 
well. This bider contains the supporting geornorphic documentation for all the above TDNs. 
Annotated FIRM panels are included at the end of each report under the tab "CMaps". Digital 
versions of the hydrologic and hydraulic analyses are included on cds in their respective reports. 

1 If y ~ u  have any questions, please contact me a (602) 506-4837, or kag@mail.madcopa.gov. 

I Sincerely, ,, A 

Kathryn Gross, CFM, nk$i 
I Floodplain Delineation Branch 

Enclosure 

Copy to: Max Yuan, P.E. 
Engineering Management Section 
Mitigation Division 
Federal Emergency Management Agency 
500 C Street SW 
Washington, D.C 20472-0001 

Brian Cosson, CFM 
NFIP State Coordinator 
Arizona Department of Water Resources 
Office of Dam Safety and Flood Mitigation 
3550 N. Centd Ave. 
Phoenix, AZ 85012 



Ray Lenaburg 
Federal Emergency Management Agency 
Region IX 
1111 Broadway, Suite 1200 
Oakland, CA 94607 

David Wdcox 
Town Manager 
Town of Buckeye 
1101 East Ash Avenue 
Buckeye, AZ 85326 

Jon Fuller, P.E. 
JEPuller Hydrology and Geomorphology 
8400 Kyrene Rd., Suite 201 
Tempe, AZ 85284 



Appendix C 

Survey Field Notes 

Additional survey field notes were not gathered for this study. 

Fan 4 & 5 Approx~mate FDS 
Sun Valley ADMP 



SUN VALLEY AREA DRAINAGE MASTER PLAN 

@ 

Appendix D 

Hydrologic Analysis Supporting Documentation 

Sun valie; ADMP 
P 

Fan 4 & 5 Aooroxiinate FDS 



SUN VALLEY AREA DRAINAGE MASTER PLAN 

APPENDIX D 

D. 1 Precipitation Data 

D.2 Physical Parameter Calculations 

D.3 Hydrologic Calculations 

1E F'ULLER Fan 4 & 5 Approx~~nate FDS 

~7mmii I! ~@UXVKXKXL l i t Sun Valley ADMP - 



SUN VALLEY -A DRAINAGE MASTER PLAN 

0 D.l Precipitation Data 

IE PlfLLER Fan 4 & 5 Approx~mate FDS 
. nrwoca~ a O~O~OWO(II IK sun Valley ADMP - 
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FCDMC 
Drainage Design Management System 

RAINFALL DATA 

Project Reference: F4524 

Page 1 412612006 

Duration 2Yeai SYear 10 Year 25 Year 50 Year 100 Year 
~~~~~~ 

Rainfall Method: NOPA 

5 MIN 

10 MIN 

15 MIN 

30 MIN 

l HOUR 

2 HOUR 

3 HOUR 

6 HOUR 

12 HOUR 

24 HOUR 



SUN VALLEY AREA DRAINAGE MASTER PLAN 

D.2 Physical Parameter Calculations 

Fan 4 & 5 Approxitnate FDS 
Sun Valley ADMP 



FCDMC 
Drainage Design Management System 

snv s 
Page 1 Prolest Reference: F4524 412612006 

Area ID Soil ID Area Area XKSAT Rock Effective 
(ss mi) (%) Percent ~ o c k  (%) 

(%) 



SVADMP 
Fans 4 and 5 Approximate FDS Hydrology 
Soil Descriptions Page 1 of 1 



. - - . . . - 
Dninage Design Management System 

LAND USE 
Project Reference: F4524 

Page 1 412612005 

Sub 
Basin 

Land Use Code Area Area initial Lass Percent Vegetable DTHETA 
(sq mi) (%) (IA) Impervious Cover 

(RTIMP) (%) 

Major Basin 01 

$400 930 0 30.0 DRY 

0 30.0 DRY 

0 30.0 DRY 

' Non default value ( S I L U D ~ ~ ~ S G . ~ ~ ~ :  



SVADMP 
Fan 4 and 5 Aooroximate FDS Hvdroloav 



D.3 Hydrologic Calculations 

Fan 4 & 5 Apploxlmate FDS 
Sun Valle) ADMP 





,""',**.**.,."".~",",.**.."..*.~.~.... 
* 
f FLOOD HYDROGRAPH PIICKAGE (HBC-11 ' 

JUN 1998 
VERSION 1.1 

" RUN DATE 19SEP06 TIME 16:07:11 ' 
,f,f,.**f*"*t.ftf,f ~~,.,...,,,,. *..** ..a. 

.,.. ',,...*,~,~~*~*~~~.~.*""....~...... 
I U S .  ARMY CORPS OF ENGINEERS * - 1iYDliOLOGIC ENGiNEiRlNG CENTER * 

609 SECOND STREET 
DAVTS, CRLIWRNIa 95616 

19161 716-110a 

,, ".,,,,....,,,*,~~~~.~~~.~*........... 

THIS PROGRIM REPLhCES BLL PREVIOUS VERSIONS OF HLC-1 KNOWN a5 HECl (JAN 731, HECll iS,  i iEClUU,  aND WEClniY 

THE DEFINiTioNS OF VaXTIIBLI?S RTIMP- ANI, -RTIOR HIVE CHANGED FRCY THOSL USEC WITH THE 1973-STYLE INPOT STRUCTURE 
THE DEFINITION OF -IrYSKK- ON RM-CIIRD WAS CHANCED WIT11 X N l S l O N B  URTLU 28 SCP 81. THTS 1 S  TiiB TORTP.XN7I VERSION 
NEW OPTZONS: DAMBBE116 OUTFLOW SUBMERGENCE , SING1.F EVENT DAXIICE CILCULAi. ION,  DSS:WRITL: STAGE FRBYVPNCY, 

n e s n r a n  TTMP STXTF DESIRED C ~ L C U L A I ~ I O N  INTERVAL LOSS PATE:CRLEN AND RMPT INFILTRATION - - ~  

K i N E M n l i C  W I V E :  NEW FINITE UIFFERENCE aI.GORITIIM 

HLC-I INPUT PhGi 1 

LINE ID ....... 1 . . . . . . .  2 . . . .  3 . . . . . . ,  4 . , , . . . .  5 ....... 6 , . , . . . ,  8 . . . . . . .  8 ....... 9 . . . . . .  10 
1 ID SUN VATILEY &RE& DRil lNRGi .  YRSTER PLAN (SVaD'1P1 - FCO 2004L048 

ID JI FULLER / HYOROLO<iY & <;EOMORPHOlOGI, INC. 
3 ID FILENElMh: F45Za.DhT 

ID 
10 IIIO-PEAR 24- l lOUR MODEL 

6 iD EXISTING CONDITIONS 
10 Fin 4 WnTERSHED AREA = 1.544 0.639 - 2.183  30. MILES 

8 ID i .&n 5 WhTERSHED hREh = 3 . 6 3 8  S Q -  MILES 
ID HODELED A R I A  = 1 . 8 2  sa. n m E s  

l a  10 

11 10 GREEN-nMPT LOSS METiiOD 
12 I D  S -  GRAPH UNIT HYDROGIIAPHS 
13 ID - MOUNTAIN 
1 4  ID NORMAL-DEPTH CHIINNEI. ROUTING 
1 5  I0 LhND USE DATA FROM EXIIMIIIATIOI" OF SLOPE rlOY 10- tT OTM TO DISTINGUISH 

1 6  ID - UNDEVELOPED DESF,RT PANGEI.PND (NDP.1 - SLOPES < 5 I 
17 In - HII.LSLOPES,  SONCIMN D ~ S E R T  INHSI - SLOPES 5 - 10 % 
18 In - MoOt+TRII  TERRAIII (,inr, - SWPES . l a  % 
19 ID SOLLS "lira FROM FCDIlC GIs DATABASE (RECEIVBD FROIi FCDMC .#ULY 20051 
20 ID 09/19/2006 

sunva~lcy ADMP ~ r n  4 &  i npprorin>atr FDS 
nnnindir u. 100-Yc~rZCllour HLC-I Output 



50 KK C 4 l O  CO*PINE 
i l  HC 7 
12 KM Colnillne runoff tram $600 and $410 

61 Z Z  

SCHEMRTlC OIbGmM OF STREM NETWORK 
INPUT 

LINE l V 1  ROUTlNG I--->) DIVERSION OR PUMP FL<IP: 

NO. I. 1 CONNECTOR (< - - - )  RETURN OF DIVERTED 011 PUMPS0 FLOW 

37 S400 

['L') llUNOFF i l L S 0  COMPUTED IT TI3CS LOChTiON ,*,..ff.f.ft* "".*..*..,~~"~~.....""'..~~.. 
FU)Ol> HYDROGRIIPII PIICKhCE 1HI:C-II ' 

JUN 1998 
VERSION d.l 

I U S .  A M Y  CORPS OF ENC1NEI:P.S ' 
ilYOROLOGTC ENGINEERING CENTER * 

609 SECOND STREET 
Davis, CALIEORYI.3 91610 

(9161 715-1104 

SUN VALLEY IIREA DNLINMiE MASTER PLRN ISVADMPI - FCI) ZOOICOO'1 
JE FULLER / HYDROLOGY i GEO:4ORPIIOL0GYI IN". 
FILENAME: F 4 1 2 4 . D l l T  

100- lZkR 2a-IIOUR MODEL 
E X I S T I N G  CONDITIONS 
Fan MATEERSHEO AREA - l.ib4 + 0 . 6 3 9  - 2 .183  $0.  MILES 
Fan ', WaTERSHEO &RE!+ = 3 . 6 3 8  SQ. YILES 

WODELEO AKEII 1 . 8 2  SQ. MILES 

GREEN-SMPT LOSS METHOD 
$-GRAPH UNIT HYDROCRAPIIS 

- ~"C,,,NTA,N . ~ .  .~ ~ ~~ 

N0RMnl.-DEPTH CHANNEL ROUTINb 
LilND USE DATA FROM EXX4TNhTlON OF SLOPE FROW 10-Fi OTM 'TO DrSTINGUISH 

- 'INDEVELOPEU DESERT RANCELIINU iNDRi - SLOPES < 5 % 
- I I r A S L O P E S ,  SONORAN DESERT (NHS, - SLOPES 5 - L O  % 
- X O U N I I I N  TGRRaIN I N M I 1  - SLI>PES > 10 % 

SOIL; DIII PROM FCDMC <IS UITIIBASE (RECEIVED FROM ICDMC JVV: 20051 
OQ!19!2006 

2 6  10 OUTPOT CONTROL VhRIllBLBS 
XPRNT 3 PRINT CONTROL 
IPLOT 0 PLOT CONrXOL 
QSCXL O. H Y D R O G R I ? ~ ~  PLOT $::ALE 

2 3  IN T I M E  DATA FOR I N P U T  'TIME SERIES 
JXMIN 15 TIME INTLKVAL IN "INUIES 

JYDATE hll iN94 STiiRTING DhTE 
JXTTXE 1200 STnRTINC TIME 

i iYLlROGRIPH TIM6 
NMIN 

iDiiTE 
ITIME 

NO 

MINUTES IN COYPUTITION INTERVil l  
STIIRIING OATF 
STARTING TIME 
NUMBER OF HYDROGR411H OXOINATES 
ENDING DATE 
ENDING TTME 
CENTURY WRK 

COIIPUTIITION IV?ERVAL . 1 7  HOURS 

IOTiZL TIMI: BASE 3 3 3 . 1 7  HOURS 





HYDROGRiiPii %I STATION $400 
T U N S P O S I T I O N  ARE* 10.0 SO M1 

TOTAL U I N r l i l L  - 3 . 9 9 ,  TOTAL LOSS = 2.81, TOTAL EXCESS - 1.11 

PEAK FLOW TIME MAXIMUY h V E U G F  FLOW 
6."* >4-,,m 72-WR 1 3 3 . 1 7 - n l  

+ ICPSI IHRI 
(CBSI 

+ 965.  12.50 L i 8 .  46. 15. 3. 
(INCHES) 1.070 1.105 1 . 2 0 5  1 . 1 0 5  

(IIC-FTI 8 8 .  !<I. 41. 41. 

INTERPOLATED H I D R O G U P H  AT :;400 

PEaK i l iOi l  TIME XAXI i l l lX  AViRAGi:  FLOW 
6 - H R  21-iiR 72-HR 333.17-HL 

+ iCFSI IHRI 
ICFSI 

+ 998. 12.50 1 8 4 .  4 7 .  16. 3 .  
(INCHES) 1.108 1.143 1.144 1 .144  
IAC-nl 91.  9 8 .  $4 94. 

4 4  KK ~ 4 1 0  . BnSiN .............. 
<:ompute runoff fro," ~ " b b ~ ~ i , ,  "1 - t o t a l  flow .it .-an d rpex 

4 6  BA SUBBASIN CHhRIICTIRISTICS 
TdREII . 64  SUBBASIN ARE% 

4 7  LC GREEN RND AMPT LOSS M T E  
STRTL . l 5  5TaRIING I.OSS 

DIH . i s  MOISTURE DEFTClT 
P S I F  1 . 8 1  WETTING I'RONT SUCTION 

XltSA'f 4 3  " Y U U U L I L :  CONCUCITVlTI 
RTISP 3.00 PERCENT iMPERVIOUS RREk 

45 U I  lNPOT UNITGRAPH, 18  ORDINATES, VOLUME = 1.00 
51.0 2 . 0  398.0 533.0 321.0 
53.0 11 .0  2 6 . 0  2 3 . 0  10.0 

HYOROCPrZPH XI' STRTION S<10 
TMNSPOSI'TION AREA .i 50 MI 

TOTAL RAINFALL - 4.20, TOTAL LOSS = 2.96 .  TOTAL EXCESS - 
PEilK FLOW TIME M X I M l l X  IIYCRAGI: FI.OW 

6-HR Z3- i lR l Z - H R  
4 ( C r T 1  (HR) 

(CPSI 
+ 107. 1 2 . 3 3  8 3 .  71.  I .  

(INCHES) 1.201 1.217 1.238 
IAC-IT) 41. i 2 6 2 .  

CUnULIITI'II ARLI = .6d !SQ XI 

HYDPIOGRAI'H AT STIITION $410 
TRANSPOSrLION RREI 10.0 SO Y I  

IoTaL RAINFALL - 3 . 9 9 .  TUTIIL LOSS = 2 . 8 d .  TOTAL EXCESS = 

PEAK FLoW TIME 



TNrERPOLArED I IYOROCPAPR *T 5"O 

PCIIK FLOW TIME WIOLXIMIIY AVEPAGL FLOW 
6-XR 24-XR '72-HR 333.11-HR 

+ ICFSI IHRI 
ICFSI 

+ 492.  1 2 . 3 3  8 0 .  i l .  7 .  1. 
(INCHES) 1.164 1.200 1.200 1.200 
IAC-IT1 40.  U1. 41. 4 1 .  

CUXULITIVE ARE& = 6 1  :O MI 

50 KK * C410 * COMBINE .............. 
l i%mblne runoff fronl s4OO and S4IO 

51 HC HYDPIoCRiiPH COMBINITION 
ICOMP 2 NUMBER O r  H Y D R O G M P H S  TO COYBINE ... 

HYDWGRILPH &L. STRTION "410 
TPANSPOS~IION AREA - 1  SO MT 

IEaK PLOW TlME !%XIMUPI hVhPAGt FLOW 
6-HR 2 4  HR 72-tiR 333 .18 -HR 

HYD~O_OGR,IIIH bT STATION C 4 1 0  
T M N S F O S l l l O N  hRER 10.0 SO MI 

PERK rLOW TIME M A X l M l i M  AVEPAGJ:. FLOW 
6-HR Z 4 i i R  72-HR 333.L7-HR 

+ ICFSI IHRI 
ICFSI 

+ 1011. 12.50 254. i i  22. 5 .  
(INCHES1 1.082 > . . I 6  I l l 7  1.117 
1%-PTI 1 2 6 .  1 1 0 .  130. 110.  

CUNULATIi i i  kREA - 2 . 1 8  3Q HI 

*.. *.* .*. *.. *.* 

PEnK FLOW TIME ab.XIMIII4 ?.VZPACX: FLOW 
6-HR 24-8E 72-liR 333.17-HK 

+ ICPSI IHRI 
ICFSI 

i 1 4 7 0 .  1 2 . 5 0  261. 6 7 .  2 7 .  5. 
(INCHES) 1.113 i.i48 1.148 1.148 

(RC-PT) 1 3 0 .  1 1 4 .  134. 1 3 4 .  

Sun Vrllcy ADMP - Tan 4 & 5 Apprnximar FDS 
npnindhr U. 100-YenrZI-HourHCC-I Output 



~ " , . * . . ' ~ ~ a " . .  

C D ~ ~ ~ ~ ~ ~  from subbrain 100 - Fan 5 ape2 

SOBBilSIN RUNOFF DATA 

5 5  B& SUBEilSIN CHARACTFlISTICS 
TARE& 1 . 6 4  SUBBASIN AREA 

54 "1 INPUT UNITGRAPH, 30 ORDINilTES, iOLUME - 1.00 
185.0 349.0 8 2 5 . 0  1 2 1 8 . 0  1g91.0 2 0 1 7 . 0  1311.0 1085.0 9 4 3 . 0  8 0 3 . 0  

6 1 2 . 0  5 2 8 . 0  4 4 5 . 0  398.0 105.0 2 3 1 . 0  206.0 L76.0 1 4 2 . 0  117.0 

91.0 91.0 1 1 . 0  35.0 3 6 . 0  3 5 . 0  35.0 36.0 31.0 31.0 

... ... *.. . . . .*. 
HYDROORAYH nr STarroN ssno 

TRANSPOSITION ARE& .I so XI 

RAINFllLL - 4.20, TOTRL LOSS - 2.78,  IOTIIL EXCESS - 1.4% 

PEhK FLOW TTME MAXIMON ~ V L ~ G L  rrrow 
I-HR 24-HR 12-HR 333 .11 -HR 

+ (CPS1 ( H R I  
(CPS, 

+ 2047 .  1 2 . 8 3  5 1 1 .  139. 4 6 .  10. 
(INCHES) 1.306 i ."7 1 . 4 1 9  1.919 
(AC-iTl 2 4 3 .  271.  2 7 5 .  215. 

TOTilL RUNFALL - 3.99, TOTAL LOSS - 2 . 6 7 ,  TOTAL EXCESS - 1.32 

PCllK FLOW TIME MAXIMUM I I V E ~ G I :   LOW 
I-HR 24- HR 72-HE 3 3 1 . 1 1 - H R  

PEiiK FLOW TTME WAXIMIIM kVERAGI. FLOW 
6-HR 24-HR '72-HI. 1 3 3 . 1 7 - 8 "  

R l l N O i i  SUMHhRY 
FI.oW IN C.IUIC FEET PER SeCONli 

T I W i  IN iiOURS, RXER I N  SOUAPlb YYLE4 

PEAK TIME OF AVIImGB FLOW FOR YilXIYUM PER1011 BiiSTN 3AXIXUH TIME 0- 
OPERATION STnTlDN FLOW PEX< AREA SThGE NAX STR(.II 

6 !$OUR 24-!<OUR 72-HOUR 

HYDROGRRPH ilT 
S l D D  998. 1 2 . 1 1  1 8 4 .  47 .  16. 1.56 

HYDROGRAPH AT 
S 4 1 0  692 .  1 2 . 3 3  80.  21. 7 .  6 4  

Page 6 



"' NOn"yl l  W D  OF HEC-I "* 

SunValley ADMP r a n d &  5 Approximato FDS 
Apprndlr l). 100-YcarZ4-BourHECI Output 



..*. ",*,******.*******.*"".."...*...... 

* U.S .  -MY CORPS OF ENGlNEERS ' 
* HYDlo loGIC  ENGINEERING CEhlER * 

609 SECOND STREET 
DAVIS, ChLIFORNIII  95616 

19161 756-1104 .*.,.,....... t ~ . * . f . . ~ ~ ~ ~ " ' ~ ' ~ * ~ ~ ~ * ~ " ~ .  

y Y YYXYYXX IXXXX 
X X I  x X XX 

i( X X  X 
XXLXXXX XYXX x XXXXX X 
x X X  X 
x Y X  x X X 
x X XXXXXxX XXXXX XXX 

THTS PRoCsAN REPLILCES ALL PRCVIOUS VEeSlONS OF H I C - 1  W O W N  h-3 HECl (JAN 131. HECIGS. HEC1OR. AND HEC1KW. 

THE DEFINITIONS Or ViiRIABLliS  -RTIMP- &ND - P . T l O R  XAVE CIIANGED iml  "'HOSE USEL WIrii THE 1973-STYLE INPOT STRUCTUYL 
THE DEFINITION OF -RMsKK- ON RM-CARD WRS CHANGED WITH REVISIONS OaTiU 28 SEP 81. THIS IS IXE FORTRAN77 VERSION 
NEW OPTIONS: DAXBRERK OUTFLOW SUBXERGENCE , BTNG1.F EVENT DAYIICIE C*LCVI.hlION, DSS:IRIIC SI I IGE  rRllQUI:NCY, 
I)SS:REIID TiME SERIES PT D E I R E O  CRICULIITION INTEltVRb LOSS mTE:GREEN AN0 RNPT INPILPRBTION 

XINEMATIC WAVE: NEW F I N I T E  DIFrERENCE AI.GORITHM 

HEC-I lNPOT PRGL 1 

LINE ID .......l....... 2.......l.....n.......5.......6..,....7.......8.......9...,.,~0 

1 ID SUN VALLEY &RE& DP.AiNICE YIlSTER PLXN (SVIID'IPI - FCO Z O O 4 C O 4 P  

2 ID JE FULLER / HYDROLOGY d GEOMORPlkOLOGY, INC. 
in rrmNanE: rnsc.onT 
ID 
ID 1IIO-YEAN 6-IIOUR MODF:,, 
ID EXISTING CONDITlONS 
ID Fan 4 LIATERSHED ,USEL - 1.544 + 0.619 - 2.181 S O  Y I L W  
ID iiln 5 WATERSHED &SEA - 3 . 6 3 8  SO. MTT.ES 

ID MODELED 1(RI:A = 5 . 8 2  SO. MILES 
ID 
10 GKLEN-MPT LOSS METliOD 
T n  - ( : R l i P i i  UNIT HYOROGIIPHS 

H E C  I N P U T  PRFi 2 

LINE ID . . . . . . .  1.......2.......:i.......4.......1.......6.......7.......B.......9......10 

SunValley ADMP Fmdg 5 Approxinlle TDS 
Appendix D. 100-Yssr 6-Hour HOC-l Oulput 



BK SO10 BRSIN 
KM Colnpuie runoff from sabbunin 810 - total flou a t  Fan 4 apex 

3.8:r 0 . 4 3  3 
1911 131 321 250 1 8 7  131 1 0 2  69 

2 3  10 10 11 10 0 

5 4  KK C 4 i O  COMBINE 
5 5  
56  HC KM 2Corni>ine runoff liom 5 4 0 0  end $410 

i 
SCHEhVITIC DInGRrlM OF STREW NETWORK 

INPUT 
LlNE 1") ROUTING I---)> DIVERSION 0x4 PUMP FLOW 

NO. I .  I CONNECTOR ( ( - - - j  RETURN Oi DIVEKTCD On PUlnPEo FLOW 

41 $400 

57  S500 

("*) RUNOFF &IS0 COMPUTED AT THJS LOCATION l""**'*.*, , . ."*"'*l***~~... . . . . .~.~*~.~.. 

- ~ . ~  
VERSION 4.1 

RUN DiiTE 19SEP06 IlME 1d:117:50 * 

,,,,,.~,,, *,.* .......,,,~ * * "  ...... *... "." 

* O.S. i lRMY CORPS O r  ENGINEERS * 
* iiYDROLOGIC ENGINEERING CENTER 

604 SECOND STREET 
DAVTS, CXLIFURNIA 91616 

(9161 716-1104 

SUN VALLEY AREA DRAINAGE MII:;TER P U N  ISVhDMPI - FCD 2001CO4Y 
JE FULLER / HYDROLOGY h GEOYORPilOLOGY, INC. 
FILENAME: i 4 5 6 . D i i T  

100-YiiiR I-HOUR MODEL 
EXISTING CONDITIONS 
ran 4 WATERSHED AREA - l 5 4 $  + o . 6 3 9  - 2.103 SQ. VlLES 
Fan !> wlTEnSHED ARE& - 3 . 6 3 8  SQ. MILES 

YODELED AREA 1 . 8 2  SQ. MIL,ES 

GRECN-&MPT LOSS METilOD 
$-GRAPH UNIT HYDROCRIIPIIS 

- MOUNTAIN 
NORMnl -DEPTH CHANNEL ROUTINl; 
LAND USE DATh FROM EXAMINATION <li SLOPE FROM 10-FT DIM 'TO DlSTlNGUlSH 

- UNDEVELOPED DESERT R1INGXLANI> (NDRl - SLOPES < 5 e 
- IITLLSI.OPES, SONORAN DESERT :NUS1 - SLOPES 5 - 10 % 
- MCUNTXIN TERRAIN (NET1 - SLOPES > 10 a 

SOIL:, DATA F R M  FCOMC ,;IS DhThBnSE (RECEIVED PROM YCDMC J U I Y  2 0 0 5 1  
C09/19/2006 

21 10 OUTPUT CONTROL VARIIIBLES 
IPRNT 3 PRINT CONTROL 
IPLO* O PLOT Cow:'KOL 
OSCAL O .  H Y D R O G R ~ I ' H  PLOT SCALE 

2 3  IN TIME DATA L-OR INPUT TIME SERIES 
JXNiN li TIME INTI:RVAL IN MINUTES 

JXDATE >JAN99 STARTING OliTE 
JXTIME 1200 S P I R T I N G  TIME 

HYDROGRAPH TIME 
NMIN 

IDiiTE 
lTlME 

NO 
NDDATE 
NDTIME 

XINUTES I N  CONPUTATION rNTERVAL 
STaRTING DATE 
STARTING TIME 
NUMBER OF HIDROCPAYH ORDINATES 
ENDING DATE 
ENDING T!ME 
CENTURY 1,ARB 

SunVailcy AUMP Fan 4 & 5 Appmximnlc PUS 
hpprndlr D. 100-Year 6-llour HCC~I Oul~u,ul 



COMPUTATION ZNTERVRL .17 HOUKS 
TOTIII TiML BAiE 333.11 HOURS 

ENGLISH UNITS 
URhINIGE ARE* 7OUARE MILES 
PiiFCiPTTiiTlON OEPTii INCHES ~ ~ - ~ - ~ - ~  ~~-~ 

LENGTH, ELEVllTION FEOT 
FLOW CUBIC  FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE &REP. ACRES 
TEMPERRTORE DEGREES rAEIIIRENHEIT 

2 5  JU INDEX S T O M  NO. I 
STRIW 3 . 2 0  PRECIPIThTION DEPTH 
TRDI\ 10 TRANSPOBlllON ORXINIIGE &RED 

2 6  PI PRECIPITATION PATTISKU 
.01 .01 .01 .01 .01 .01 .ox . o r  0 1  C I  
.01 .01 .01 .01 .01 .01 . O i  .01 0 1  C 3  
. 0 5  .11 .21 .30 .05 .U3 .01 0 1  0 1  0 3  
.01 .Oi 0 1  .o, .01 . a3  

29 JD INDEX STOM NO. 2 
STRM 3 . 1 8  PRECIPITATION DEPTH 
TROA . T O  TRANSPOSITION DRkl l iACE Amb 

30 Pr PRECIPITATION PiiTTilRN 
. 0 1  0 1  .01 .01 . 0 1  .01 -01 .01 . 0 1  .C1 
0 1  .01 .o, .01 .01 .01 0 1  .01 .01 ( 3  
. a 5  1 1  2 1  . 30  0 5  . 0 3  0 1  .Ol .01 0 1  
0 1  .01 0 1  .01 0 1  .01 

33  JD ZNOEY STOW NO. 3 
STRN 3.12 P R E C i P I T i i l i O N  DEPTH 
TRDA 2.80 TRANSP0S:IION DRhINIGE ARE& 

31 JO INDEX STOR* NO. 4 
ST&* 2 . 9 5  PREClPITATION DEPTH 
TRDR 16.00 TRANSPOSTION DRAINkGE &RE!+ 

18 P I  PRECIPITIlTION PATTERN 
.01 .01 .00 .01 . 0 1  0 1  0 1  . 0 1  .01 0 1  
. 0 1  0 1  ."I .Oi .Ol 0 1  .01 . 0 2  . 0 3  0 4  
. 0 5  i l  .12 .li . O R  . 0 7  .05 .03 0 3  0 2  
."I .01 .a1 .o: 0 1  .11 

41 KK s snao . BASIN 

L:OmpUls fro70 ~ ~ b b a r i r l  400 - to flrst Spllf or! Fllli 4 

SUBBhSIN RUNOFF DNlii  

4 3  BA SUBBASIN CHRRRC'rERlSrICS 
TARER 1.54 SUBBASIN AREA 

4 4  LG OREEN AND nMPT ;LOSS RATE 
STRTL 7 5  STARTING LOSS 

DTii .35 XOISTURE DEFICIT 
PSli 1 . 2 0  WETTING FRONT SUCPION 

XltSAT 43 HIDRAULII: CONDUCT[VIII 
RTIMP 3 . 0 0  PERCENT IMPERVIOU:; AREh 

42 U i  INPUT UNITGRAPH, 2 2  ORDINXTES, ,VOLUME - L O O  
107.0 3 1 9 . 0  673.0 W S . O  9 9 9 . 0  633.0 i i n . o  413.0 307.0 2 n a . o  
194.0 198.0 111.0 81.0 66.0 1 2 . 0  41.0 2 0 . 0  21.0 20 .0  

20.0 20 .0  

*.. *.. ... ,.. .'* 

HYDROGRAiH AI STaT.TION 6400 
TRANSPOSIT'ON AREA .I SO MI 

TOTAL RAINFALL - 3.20, TOTAL LOSS - 1.80, TOTnL EXCESS = 1 . 3 8  



HYOROGRIPH AT STITION $a00 
TRANSPOSITTON AREA . 5  SQ M1 

TOTAL RhINPALL - 3 . 1 8 ,  TOTAL LOSS = 1.80, TOTAL EXCESS 

PEllK FLOW TIME M X I M I I M  AVERAGE FLOW 
I-HR 2 4 - i i R  72-HR 

+ (CFS) IHRI 
,r"s, 

T O m L  RRINFaLI i 3.12, TOTAL LOSS - 7.08,  TOTAL EXCESS - 
PEIIK iLOYi T I M E  mXIMU10 AVE-CE FLOW 

6-HR 2 4 H R  72-IlR 
+ lCFS1 IHRI 

ICFSI 
+ 831.  4 . 5 0  1 1 3 .  03. 1 4 .  

(INCHES1 1.014 1.1142 L O d 2  
IAC-FT1 8 6 .  116. 86. 

CUMULhTIVL &RCA = 1.54 :SO MI 

... ... "'" ".. A, .  

HYDROGRAPH AT STATION 5400 
TRANSPOSITION ARE& 16.0 SQ X I  

TUTnL RMNFIILL - 2 .85 ,  TOlAl LOSS = 2 . 2 2 .  TOTAL EXCESS - - 7 3  

PEAR $60" TIME M X I M I I M  RVB-CX FLOW 
6-HR 2 4 - H R  77-HR 333.11- i iR  

i ICES1 IHRl 

iNTERPoLislED HYDROGRAPH ilT S4OO 

PEAK FLOW TIME MRXlMl lM AVI!RAGII FLOW 
6-HR 24-HR 12-RR 333.li-HR 

+ iiFS) 1HR) 
ICFSI 

+ 9 8 2 .  "50 1 9 2 .  l d .  16. 3. 
(INCHES) 1.155 1.158 l l i X  1.118 
IIIC-FTl 95. 95. 95. 95. 

CUMUL~TIYF: ~ X C I  = 1.54 ?O nr 

51 LC GREEN &NU iiMPT ILOSS PATE 



STRTL. 1 5  STARTING LOSS 
DTH 3 5  MOISTURE DEFlCIT 

P51F 3 . 8 5  WETTING FRONT 9UC910N 
XKSRT 4 3  HYDRAULIC CONDUCTlVITY 
RTIWF 1.00 PERCENT IMCLYIILOUS ARE& 

HYDROGRiiPH WP STATION Sd10 
TRANSPOSI710N AREII .1 SQ M I  

~ m a l ,  R R I N L ~ A L I  i 3.20, TOTAL LOSS = 1.73, TOTAL EXCESS 1 . 4 7  

PEIK rLOW TINE MXIMIIX AVERACE FLOW 
6-HR 24 -HR 72-HR 331.17-HR 

i ICFSI (HRI 
ICFSI 

+ 6 2 8 .  1.50 101. ? 5 .  8. 2. 
(INCHOSI 1.163 1.d65 1.461 1 . 0 6 5  
lac-ir) 50. i,o. 50. 10. 

CUMUmTIVL ARXA = .6d li0 MI 

HYDROGRlirH Ar STATION 5410 
TRIINSPOSITION ARE& . i SQ nr 

T ~ I L  R ~ I N F B L ~ ,  = 3.18, TOTAL LOSS = 1 . 7 2 ,  TOlhb EXCESS 1 . 4 6  

PERK FLOW TIME m X I ~ t I ~  AVEWGI: FLOW 
6-HR 24-"R lZ-HR 333.17-HH 

t (CFSI (HRI 
ICFSI 

+ 626. 4 . 5 0  100. 2 5 .  8. 2. 
(TNCHESI 1 . 4 5 2  l . i i 3  1.453 1.a51 
IRC-FTI 49. !,O. 10. 5 0 .  

HYDROGRAPH Xr STaTION 5410 
TRIINSPOBITION AKEI 2 .8  S Q  MI 

TOTAL RRINrAlL - 3.12, TOThL LOSS i 2.00, TOTAL EXCESS - 1.12 

PEAK FLOW TIME MIIXIMIIM AVERAGE FLOW 
6-HR 24.-HR 72-HR 333.17-HR 

+ ICrS1 IiiRi 
1crs1 

+ dl*. 4 . 5 0  r 7 .  1 9 .  6. 1. 
IINCHESI 1.115 I l l 7  1.117 1.117 

IAC-FTI 38. 18. 38. 3 8 .  

TOTllL R I I I N P A I I  = 2.95,  Tmll LOSS = 2.11. TOTAL EXCESS .81 

PEnK 110W TIME MRXISIIY I"ILRAGI: PLOW 
6&"R 74- i lR 12-HR 333.17-HR 

t lCi.31 INRI 
,"Fa, 

PEaK FLOW TIME 3AXILI I IM IIVBNLGI: FLOW 
6-HR 2 4 H R  72-HR 333.17-HR 

Sun Yelley AOMP Fan 4 & 5 ApproximaLe FDS 
Appcndlr I). 100-Year6-Hour HCC-I Output 



54  KK C410 CCMBINE .............. 
<:ombinr runoff  from 5 4 0 0  and $410 

5 5  HC HYDROGRIPH COXBINRTION 
ICONP 2 NUMBER OF HYOROGPAPHS TO COUBlNE 

HYOROGRAYH AT STliTlON "410 
IRANSPOSI(I'T0N AREA .5 SO MI 

PEAK FLOW TlME MAXIMI9M AVERAGL: FLOW 
6-HR 2d-HR 72-HR 333.11-HR 

+ ICFSI IHR) 
ICFSI 

+ 1892. 4.50 128. dZ. 27. 6. 
(INCHES) 1.397 1.1100 1 . 4 0 0  1.400 
(IIC-FTI 161. 1 0 3 .  163. 1 6 3 .  

... ... ..* .*. **. 

HYDROGRAPH AT STATION C410 
TNLNSPOSITION A H E ~  2 . 0  sa M I  

PEAK FLOW TIME S A Y I X l l M  &VERAGI: FLOW 
6-HR 2 < H R  72-HR 333.11-811 

ICPSI IHRI 
(CFS) 

+ 1 2 4 5 .  4.50 2 4 9 .  1 ~ 2 .  21. 5 .  
(INCHES) 1.061 1.064 1.06a 1.060 

(hC-FT) 124 1 2 4 .  124. 124.  

HlDROCRnYH ill' STATION C R l O  
TRANSPoSI ' lON APE% 16.0 50 M I  

PLaK FLOW TIME MiiXIMl l i l  IIVFRACI: FLOW 
6-HR 2 8 1 i R  12-XR 3 3 3 l i - i i R  

i (CrS1 IHRI 
(CFSI 

+ 8 5 6 .  4 . 5 0  1 1 6 .  04. 15. 3 .  
IINCIIES) , 7 5 1  . r i i  ,755  ,755  
IAC-IT1 8 1 .  118. 88. 8 8 .  

CUMULATI'IL AREII = 2 . 1 8  :;a XI 
... ... ... *.* .<. 

INTERPOLATED HYDROGRAPH AT C410 

P E ~ K  FLOW T ~ N E  MIIXIMIJH RVIPAGI: FLOW 
6-iiR 24-HR 72-HR 331.17-HR 

+ (CFS1 IHRI 
ICPSI 

SunValley A D M P  Pan 4 & 5 Approrinialo FDS 
Apandix 1). IOO~Yeai6-HourHCC-I Output 



.............. 
57 KK S S O O  ' BASIN .............. 

<compute runoff troro subbasill  100 - Pan 5 apex 

SUBBASIN RUNOFF D n l i l  

19 BA SUBBiiSIN CHIRIICPFRISTICS 
TAREii 3 6 R  SUBBMIN AREA 

6 0  LG GREEN AND nMPT ;.(15S iiiiTE 
STRTL 2 5  STaRTINC LOSS 

OTH .35 MOISTUKE DEFICIT 
SSIF 1.92 WETTING FRONT SUCTION 

YKSIT 1 HYDRAULIC: CONDUCTLVITY 
RTIMP 9 . 0 0  PERCENT IaPEKVIOUB IIP.E.3 

58 UI INPUT UNITCRrZPii, 30 ORDINkTES, 'JOLUME - . 0 0  
1 8 5 . 0  349.0 8 2 5 . 0  1218.0 1 4 9 7 . 0  2077 .0  1351.0 1081.0 4 4 3 . 0  8 0 3 . 0  
6 7 2 . 0  5 2 8 . 0  4 4 5 . 0  3 9 8 . 0  305.0 23'7.0 206.0 1 1 6 . 0  142.0 i n 0  

9 . 0  " . O  71.0 35.0 16.0 35.0 35.0 3 6 . 0  5 . 0  3 i . O  

HlDROGRIi 'H PIT STiiTION 5500 
TRANSPOSITION ARE& .1 SQ YI 

TOTnL R(I1NPALL i 3.20, TW111 LOSS - 1.66, TOTAL EXCESS - 1.55 

PEaK FLOW TlME MIIXIII.JM AVXRRG: FLOW 
6-HPI 24-iiR 72-XR 3 3 3 . 1 2 - H R  

+ icrsi (HRI 
(CFSI 

+ 2589. 4 . 8 3  601. 1 3 2 .  51 1%.  
(INCIIESI 1.536 1. 1 5 2  1.512 1.552 
(AC-FTI 298.  3 0 1  3 0 1 .  301. 

HIDROOPrlHl AT STRTlON is00 
TRANSPOSITION AREA .i SV MT 

TOTAL RIXNFALL - 3.18, TOPAL LOSS - 1.64, TOTAL EXCESS - 1 . 5 4  

PERK FLOW TIME MIIXII(8IX RVERIGI; FLOW 
6-HR 29 -IIR 72-HK 333.17-HR 

t (CFSl (HRI 
(CrS)  

4 21'10. a . 8 3  596. 1 5 1 .  10. 11. 
(INCHES) 1 . 5 2 a  1 . 5 4 1  1 . 5 4 1  1.541 

(RC- IT)  2 9 6 .  299. 2 9 9 .  294.  

* * *  * a *  .*. ".. .*. 
HYDR0GRAI)II ill' STATION 5500 

TNLNSPOSlrlON XREil 2 . 8  SP MI 

T m h L  RiiINrAiiIi - 1.12, TOlhr  LOSS - 1 . 8 9 ,  TOTAL EXCESS - 1.23 

PEnK PLOW TIME MAXINUM AVFFAGE FLOW 
6-HR 24- i iR  72-HK 3 3 3 . 1 1 - H R  

+ i C P S i  iHR i  
(CFSI 

+ l i i 9 .  " 8 3  "74.  1 7 0 .  80. 9 .  
(INCHES) 1.211 1.228 1 , 2 2 8  1 . 2 2 8  
(RC-ET) 235. 2 3 8 .  2 3 8 .  7 1 8 .  



TRANSPOSITION AREA 16.0 50 M I  

TOTAI. R I l N F l i l L  - 2.95, TOTAL LOSS - 2.02, TOTAL EXCESS - - 9 3  

PEIIX FLOP? TIME MiiXIMOM aV6P9.61 FLOW 
6-HR 2d-HR 72-HR 3 3 3 . 1 1 - H R  

+ lCFS1 IHRI 
ICFSI 

+ 1283. 4 . 8 3  3 5 6 .  91 .  3 0 .  1.  

(INCHES1 ,910 ,9337 , 9 3 2  912 
IAC-PTI 1'17.  l i t l .  181.  181. 

C U M U L ~ ~ T I V ~  RREA = 3.64 :iQ YI 

" * "  ... * * *  ... ..* 

RUNOFF SUMMARY 
FLOW IN C l l R l C  FEET Pill3 SECOND 

Tril l? iN IIOUR5, ARE& IN SQUIRE BILES 

PEAK TIME OF AVliRAGb ELOW FOR Y X X l l U M  PSRioll BISIN m X i M U M  TIXE 01 

OPERnTlON STaTION FLOW PEAK 
*REA SrAGE m x  ST&Ci 

6-"OUR %&-HOUR 72-HOUII 

e 2 COMBINED iiT 
C410 1 3 3 4 .  4 . 5 0  251. 6 5 .  22 2 : 8  

HYDROGRAPH AT 
5 5 0 0  1 1 0 4 .  4 . 8 1  8 5 6 .  116. 3 9 .  3 . 6 4  

*'* NOR-L END OF i iBC-1 '" 

SunValley ADMP - Fan4 d; 5 Approrimde FUS 
A p ~ n d i x  I). IOOYoar 6-llour HOC-I Output 



Appendix E 

Hydraulic Analysis Supporting Documentation 

IE FULLER 
. . .. ~ ~ w o l a r  a .!.cy:)wnoloo~ K - 

Fan 4 & 5 Approximate FDS 
Sun Valley ADMP 



SUN VALLEY AREA DRAINAGE MASTER PLAN 

E.1: Roughness Coefficient Determination 

E.2: Cross Section Plots 

E.3: Detailed HEC-RAS Output 



SUN VALLEY AREA DRAINAGE MASTER PLAN 

@ 
E.l Roughness Coefficient Estimation 

PREFACE 

The following report describes the evaluation of Manning's roughness coefficients for this 

floodplain delineation study. 
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SUN VALLEY AREA DRAINAGE MASTER PLAN 

1. Introduction 

JE Fuller/Hydrology & Gcomorphology, Inc., (JEF), performed field reconnaissance along 12 
selected water courses studies during the months of August and September 2005. The 
reconnaissance was performed to document channel and overbank conditions for the purpose of 
determining Manning's Roughness Coefficient for the selected 12 water courses throughout the 
study area. 

2. Manning's "n" Values 

Manning's "n" values were determined using the methodology outlined in the USGS report titled, 
"Estimated Manning's Roughness Coefficients for Stream Channels and Flood Plains in Maricopa 
County, Arizona" by B.W. Thomsen and H.W. Hjalmarson, (April, 1991). Reach designations 
were assigned based on distinctions in general channel morphology, vegetation, and channel and 
overbank soil characteristics. 

This floodplain delineation study has 12 selected water courses. The table below identifies each 
water courses name and the approximate study reach mileage. 

On the following pages, photographs showing typical reach conditions are preceded by the 
worksheet used to determine the reach-average Manning's "n" values for the reach depicted in the 
photographs. Figure 1 illustrates the field reconnaissance photo locations as well as the study 
reaches. References to left bank and right bank associated with a downstream viewing orientation. 

IE PULLER 
n~mar a (ICICLI K X ~ I  n( -.- - 

Page 1 



City of Buckeye 
FAN APEX CONTAINMENT REACHES 

FANS 1. 2, 3, 4. 5, 10, 11. 13E, 13W, 
17,18, AND 19 

PHOTO LOCATIONS 

FCD 2004C049 

SUN VALLEY 
AREA DRAINAGE MASTER PLAN 



DETERMINATION OF MANNING'S ROU &SS COEFFICIENTS BY FCDMC METHOD 

Project: Sun Valley Area Drainage Master Plan 
Location: FAN 1 

IE FVLLER Fan-n-value-reportdoc Page 3 
nmai 4 G i O m s 5  



Location: F1-1 vr 

Looking upstream Looking downs1 

I Right bank 
Fan-n-value-report.doc Page 4 



DETERMINATION OF MANNING'S ROU @SS COEFFICIENTS BY FCDMC METHOD 

Project: Sun Valley Area Drainage Master Plan 
Location: FAN 2 
T oration. F7-l 

fE FULLER Fan-n-value-report.doc 

4 @L!EXGLW.K 
Page 5 



Looking upstream Looking downstream 

Left bank Right bank 

Fan-n-value-report.doc Page 6 



DETERMINATION OF MANNING'S ROU &SS COEFFlCIENIS BY FCDMC METHOD 

Project: Sun Valley Area Drainage Master Plan 
Location: FAN 3 
Location: F3-1 

. 



r" 
Location: F3-1 

I I 

Looking upstrea~ Looking downstream 

Page 8 



DETERMINATION OF MANNING'S ROU e S S  COEFFICIENTS BY FCDMC METHOD 

Project: Sun Valley Area Drainage Master Plan 
Location: FAN 4 

Degree of Irregularity 

Effects of Obstructions 

Smooth 
Minor 

Moderate 
Severe 

Vegetation 

Negligible 
Minor 

Appreciable 
Severe 

Variations in the Channel Cross Section 

n l  

Small 
Medium 
Large 

Very Large 

Degree of Meandering 

Page 9 

n2 

Gradual 
Alternating (occasionally) 
Alternating (frequently) 

I I 
n=(nOtnl tn2tn3tn4)m 

0 
0.001-0.005 
0.006-0.010 
0 01 1-0.020 

n3 

Minor 
Appreciable 

Severe 

0.000-0.004 
0.005-0.015 
0.020-0.030 
0.040-0.060 

n4 

Use 

0.002 

m 

0.02 

I 

0 
0.001-0.005 
0.010-0.015 

I I 

0.002 

0.002 0.002-0.010 
0.010-0.025 
0.025-0.050 
0.050-0.100 

1 
1.15 
1.3 

0.056 

0.002 

0.01 

,008 0.008 

0.02 

0 0 

1 

0.04 

0 

0.056 

0.055 

1 1 

0.04 0.055 



Left bank Right bank 

Page 10 



DETERMINATION OF MANNING'S ROU e S S  COEFFICIENTS BY FCDMC METHOD 

Project: Sun Valley Area Drainage Master Plan 
Location: FAN 5 
Location: F5-1 



Looking upstream 

Left bank 

Looking downstrea,, 

Right bank 

Page 12 



DETERMINATION OF MANNING'S ROU &S COEFFICIENTS BY FCDMC METHOD 

Project: Sun Valley Area Drainage Master Plan 
Location: FAN 10 
Location: F10-1 

Page 13 



Looking upstream Looking downstream 

Right bank 

Fan-n-value-report.doc 

Left bank 

Page 14 



DETERMINATION OF MANNING'S 

Project: Sun Valley Area Drainage Master Plan - .. - . . 7 . .  

ROU ass COEFFICIENTS BY FCDMC METHOD 

Page 15 



Looking upstream 

Left bank Right bank 

Page 16 



DETERMINATION OF MANNLNG'S ROU &SS COEFFICIENTS BY FCDMC METHOD 

Project: Sun Valley Area Drainage Master Plan 
Location: FAN 13E 
Location: F13E-1 

Fan-n-value-report.doc Page 17 



V Looking upstream 
Looking down st^ 

Left bank Right bank 

Fan-n-value-report doc Page 18 



DETERMINATION OF MANNING'S ROU &SS COEFFICIENTS BY FCDMC METHOD 

Project: Sun Valley Area Drainage Master Plan 
Location: FAN 13W 
T nmtinn. F12W-1 

Page 19 



,n. , , 

Location: F13W-1 

Looking upstream 

Left ban1 

IE FULLER 
tllDKWGT d GfOhORPEiW. IIK 

Looking downstream 

Right bank 

Fan-n-value-report.doc Page 20 



DETERMINATION OF MANNING'S ROU &SS COEFFICIENTS BY FCDMC METHOD 

Project: Sun Valley Area Drainage Master Plan 
Location: FAN 17 

11 Channel Bed Material I Concrete 1 I 0.012-0.018 

Fan-n-value-report.doc Page 2 1 

Degree of Irregularity 

Effects of Obstructions 

Vegetation 

Variations in the Channel Cross Section 

Degree of Meandering 

-? 

Rock Cut 
Firm Soil 

Fine Sand 
Coarse Sand 

Gravel 
Cobble 
Boulder 

Smooth 
Minor 

Moderate 
Severe 

Negligible 
Minor 

Appreciable 
Severe 

Smali 
Medium 
Large 

Very Large 

Gradual 
Alternating (occasionally) 
Alternating (frequently) 

Minor 
Appreciable 

Severe 

n=(nO+nl+nZ+n3+n4)m 

Use 

no 

n l  

n2 

n3 

n4 

m 

0.06 

0.025 
0.025-0.032 
0.023-0.036 
0.026-0.035 
0.028-0.035 
0.030-0.050 
0.040-0.070 

0 
0.001-0.005 
0.006-0.010 
0.01 1-0.020 

0.000-0.004 
0.005-0.01 5 
0.020-0.030 
0.040-0.060 

0.002-0.01 0 
0.010-0.025 
0.025-0.050 
0.050-0.100 

0 
0.001-0.005 
0.010-0.015 

1 
1.15 
1.3 

0.045 

0.028 

0.002 

0.02 

0.009 

0 

1 

0.059 

0.06 

0.026 

0.002 

0.015 

0.002 

0 

1 

0.045 

0.028 - 

0.002 

0.02 

0.009 

0 

1 

0.059 



Location: Fl7-1 

Looking Downstream at Channel and Right Bank 

Fan-n-value-report.doc JE FULLER 
nrmm B B K X K ) ~ .  IIK 
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DETERMINATION OF MANNING'S 

Project: Sun Valley Area Drainage Master Plan 
Location: FAN 18 

ROU &SS COEFFICIENTS BY FCDMC METHOD 

JE FULLER ?*' ,: ,*?.'' n'', "' 

. . . . - . d .  . . . . . ... 
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Location: F18-1 

Looking Upstream at Channel and Banks 

Looking Downstream at Channel and Banks 
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DETERMINATION OF MANNING'S ROU &SS COEFFICIENTS BY FCDMC METHOD 

Project: Sun Valley Area Drainage Master Plan 
Location: FAN 19 

rlllc cia, IU "."A"-".""" 

Coarse Sand 0.026-0.035 
0.028-0.035 
0.030-0.050 

Boulder 0.040-0.070 

"."L*I I 

Firm Soil 0.025-0.032 1 0.028 0.028 
n n72.n n?& 

0.026 

Degree of Irregularity 

Effects of Obstructions 

Vegetation 

Fan-n-value-reportdoc Page 25 

Smooth 
Minor 

Moderate 
Severe 

Negligible 
Minor 

Appreciable 
Severe 

Variations in the Channel Cross Section 

Degree of Meandering 

Small 
Medium 
Large 

Very Large 

n l  

n2 

Gradual 
Alternating (occasionally) 
Alternating (frequently) 

Minor 
Appreciable 

Severe 

n3 

n=(nO+nl +n2+n3+n4)m 

11 Use 

0 
0.001-0.005 
0.006-0.01 0 
0.011-0.020 

0.000-0.004 
0.005-0.015 
0.020-0.030 
0.040-0.060 

0.002-0.01 0 
0.010-0.025 
0.025-0.050 
0.050-0.100 

0.059 

0.06 

I 

0.002 

0.02 

0 

1 

n4 

0.009 

0.045 

0.045 

0 
0.001-0.005 
0.010-0.015 

0.002 

0.015 

0.059 

0.06 

0 

1 

0.002 

0.02 

0.002 

0 

1 
m 

0.009 

1 
1.15 
1.3 



Location: P19-1 

Looking Upstream at Channel and Banks 

Looking Downstream at Channel and Banks 
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SUN VALLEY AREA DRAINAGE MASTER PLAN 

3. Significant Hydraulic Structures 

All 12 study areas were free of hydraulic structures. 

4. General Floodplain Conditions 

The study areas generally consist of gravelly to cobbly channel bottoms in the main channels to small 
cobbles and coarse sands in thc overbank areas. Main channels are moderately well defined. 

In general, the study area is covered by the Upper Sonoran plant community. Vegetation throughout the 
study reaches include trees such as mesquite, little leaf palo verde, creosote and ocotillo, cacti including 
saguaro, barrel, staghorn, and teddy bear cholla, and various shrubs such as desert broom, jojoba, brittle 
bush and hackberry. 

Fan-n-value-report.doc Page 27 



SUN VALLEY AREA DRAINAGE MASTER PLAN 

E.2 Cross Section Plots 









SUN VALLEY AREA DRAINAGE MASTER PLAN 

a E.3 Detailed HEC-RAS Output 

Fan 4 & 5 Approximate FDS 
Sun Vallcy ADMP 



HEC-RAS Vi . i s i on  3 . 1 3  May 1 0 0 5  
U . S .  A m y  carp of Enginee l s  

Hydralagir: Engineering center 
609 Second Street 
"a";!,, California 

X X XXYXXX XYXX XXXX XX XXXX 
X X X  X X X x X X  X 
X X X  X X Y X 
Y X X x x X X  XYXX Y Y Y X  X X I X  X * 6 X X X  X X X X  
X X X  X X  X X X 
X X ): X X Y X Y X 
X X X Y Y X X X  Y Y Y X  X X X X XYXXX 

PROJECT DnTn 
Project TlLle: Zone h White Tank i . i r b  P and 5 
project rrlr  : rono~ali.pr, 
Run Date and Tlme: 1 1 / 7 / 2 0 0 6  8 : 1 3 : 2 9  AK 

Project i n  Bnglrsh u n i t s  

Project Doscription: 
approximate zone a iloodplain Dcl i . l i a t lon  Study f o r  select washes on the White 
Tank Mauniains  upstream of Lhe a l l l i l l a l  fan apecies.  T i l l s  srhdy Mas performed 
undrr coniraci t o  the Flood C o n t r o l  D i : f i i c t  of Mar  i-opa County I Z 0 0 4 C 0 0 4 9 ) ,  by ~ ~ 

JE roller iiydrology 6 Geomorphology I i l c . ,  i n  March, 2 0 0 6 .  T h e  Flood ConLrol 
District IProjecL Manager is Valeri,' S w l c i .  This ma.ic1 was Leveiopod i n  HEC-RhS 
u? i i <Ma" 20051. Based on 1"=500', 10' C O ~ ~ O U I  jrlVsrual iOi)o(iralihic mapping ~ . - . ~  . ~ ~ ~ ,  . ~ ~~ ~ 

provi,jod by IIDMC, rlawn by ~andar .3  &ilhoine system,, ~ l l g h t  Dare - ~ecenber 
2000, verl . ical  datum NnYD88, h o i i A a n i , l l  projeciion - NADS?. Discharges are 
from HEC-1 modelrng produced from l i l i s  same c o n t r a c '  by JF.6, I n c .  S t a r t i n g  
water elevalian determined l l s i i l q  normal dop h procecdures. Thrs run 
assumes s u b - c r i t i c a l  rlow condit lo7:i .  

PLhN DATA 

Plan riiir: zone-Ei 
Plan File : X:\projecrs\R~ency\FCD'1'1~\SSSADMP\I~~c-~~~\l~a~~34-5~i0iiii~5.P01 

Geometry Title: r0ne.a 
Geometry rile : X:\pro?a:ts\kyency\PCDMC\iVAOMF\k~ec-ra8\Fans4-5\ZOne~a'I'i.~Ot 

Flow Title : zone-a 
F l o w  File : X : \ p r o j c : L s \ A q e n c y \ F C D M C \ S V ~ D M P \ l e ~ - r n s \ i a n s 4 S \ r a r l n a 4 5 . f O ~  

Plan summary Inlormatron: 
Number of: Cross Sectlons - 11 Mllltrple O p e n i . l , 2 ~  - 0  

Culverts  - 0 I r l l rne  Sfiuctures - 0 
Bridges - 0 L. i le ra l  S t r u c t u r e s  - 0 

computational Informarlon 
w a t e r  surface calculation t o l e r a n c r  - 0 . 0 1  
cr r t i ce l  dopth calculation role:an.:e - 0.01 
~ a ~ i r n u r n  number of ireiaiions = 20 
~ ~ ~ i ~ ~ n ~  i irf ierence raleranco - 0 . 3  
rlox tolerance fncear - 0.001 

Critical deplh computed on ly  where necessary 
conveyance caxculatlon ~ e t h o d :  4t i x e a i s  i n  n va lues   on^) 

Friction Slope Mekhod: Auerige Conueyenco 
Computafjonal F l o w  Regime: T u b c r i t i c a l  Flav: 

FLOW DITA 

Flow Title: zone-a 
Flow File : X:\projects\Agency\FCDM~\SADMP~hhhhhhh\Fans~-5',ion~a45.f01 

rlow ~ a i a  ( c i s )  

River Reach ItT P F  1 
F I N  4 Reach 1 500 998 
FAN 5 Reach 1 600 3 9 8 1  

I Boundary Conditions 

R i v o r  Reach Proiili 

Fan.? 4 & 5 PDS 
Sun Valley ADMP 



GEOMETRY anln 

Geometry 'rifle: zone-a 
Geometry File : X:\projecLs\Rgency~I.CDMC\SVhDMP\he~-ras\i-ansl-5\rone~aR5.~01 

CROSS SECTION 

RIVER: FRN 4 
REACH: Reach I RS: 1 0 0  

INPUT 
Descriatlon: Q=998  <is per HEC-1 C o n c e n t r a i i o n  Po in t  S400 
station Eic"atlon D a t a  mum= 4 

S t a  E l e v  S f a  Elev 5 t a  Elev  S t a  <lev S f a  E l e v  

0 1653.9 1 8 . 7 6 1 5  1 6 8 9 . 4  6 ! ) .4012  1 6 4 7 . 4  96.1921, 1646.41')1.8166 1 6 1 6 . 4  

211.1817 1 6 4 1 , 8 2 1 9 , 6 7 6 5  1 6 4 8 . 1 2 8 ! > . 5 6 1 3  1650312.1072 161'3.5 

Manning's n Values "urn- 3 
sta val S L ~  n "el  s t a  n V a l  

0 , 0 5 5  6 9 . 1 0 1 2  .0421:.1811 0 5 5  

Bani sra:  ,.eft Right ,.engfhs: l e f t  Channe l  R l q h t  3 " f f  conir. Expan 
6 P . " 0 7 2 2 1 1 . 1 8 1 7  1 5 6 0  1775 1114 1 3 

CROSS SECI'ION OUTPUT Profile XPP 1 

E . G .  610" iff1 
"el Heal1 I f t l  
W.S. E I ~ V  l f r l  
Crit W.S. ( i t 1  
E . G .  Slope ( f L / i i l  
Q Total (cis) 
Top Width lit) 
"el ~ o i . r l  i f r l s )  
Max C h l  op th  < f i l  
Con". Total ( c i a )  
~ e n g t h  M t d .  i f t i  
Min Ch b:1 ( f l l  
Rlpha 
Fret" Los:; i f f1  
C d E 1.0s (it) 

Elcment 
wi, "-Val. 
Reach Len.  < i l  I 
slow Area <sq f t l  
Plea  isq f f l  
Elow l c f r l  
Top Wldfh ifLI 
i,vg. "el. ,iris) 
Hydr. Depth 
Con". (cis1 
wetted per. 1-r) 
Shear ( Ib l sq  ! i l  
stream Power ( l b l f t  81 
cum volume <a.:re-fri 
cum S R  <acres, 

Warnlnq: The energy loas was great, . ,  t h a n  1.0 ik ( 0 . 3  rn). beween t h e  current rind prev1ous cross 
section. This may i nd ica f i l  thc need far a t l d i t i o n a l  cross secirons. 

Profile *,,I' 1 

PO5 

LOB 
Chrn 
Chan 
Chan 
Chan 
Chan 
Chen 
Chan 
ROB 

Wdrnlng: The anergy loss was greatc- ril.in 1.0 it (0.3 ml, b r r ~ e o n  t h e  curronl and preuou: cross 
s e c l l o n .  This may ind ica fc  t i lo  need for a i d i t i n n a l  crass seciions. 

CROSS SECTION 

RIVER:  FRN 4 
REACH: Reach 1 RS: 400 

INPUT 
Oescriprioo: 
S t a t i o n  Elevation Data num= 9 

Sra E l e v  Sra Elev S l a  Elev SLn Elev Sia E J n v  
0  1623.1148.4167 1 5 2 1 . # 1 9 C . 1 9 1 1  1621,3228,1987 1 6 2 1 3 2 9 . 0 3 1 9  1 6 2 0  

3 8 1 . 6 4 9 1  1 6 2 0 4 1 7 . 2 1 3 3  1 6 2 0 . 5 4 6 6 . 1 5 8 2  1 6 2 0 , 8 6 9 4 , 2 6 3 5  1023.4  

Manning's n "alucs "urn- 3 
sta v a l  s ta  n v a l  a n Val 

0 , 0 5 5 2 2 8 , 5 9 8 7  , 0 4 4 1 1 . 2 1 1 3  , 0 5 5  

Bank Sfa: Left Right l e n g t h s :  Lei! Channel Right Caefi Conir. ExP.2" 
2 2 8 . 5 9 8 1 4 1 7 . 2 5 3 3  ,676  1626 1601 .1 . i 

CROSS SECTION OUTPUT P r o f i l e  YPF 1 

n ",".. ,<*, ,<>, G? PI"",""* L e f t  OD C h a n n e l  Rlehl OB n,u. < L b ,  " 

"el Head <it1 0 . 3 1  U L . 0 - V a l .  0.051 0 . 0 4 0  6.055 

W . S .  E l e v  <fLl 1 6 2 1 . 2 5  )leach l e n .  ( i t 1  3 6 7 6 . 0 0  1 6 2 1 . 0 0  1601.110 
Crii W.S. I f t i  1 6 2 1 . 2 2  ?low A r e a  (so ft) "13  1 7 9 . 9 4  18.17 
E.G.  slope ( f i l i r l  0.01974? Area (sq it1 4 . 1 1  1 1 9 . 9 4  3 8 . 5 7  

Q Total icfsl 9 9 8 . 0 0  Plow ( c f s l  3 . 9 6  9 1 0 . 0 3  8 4 . 0 2  

TOP Width  i f i l  3 0 9 . 8 1  l o p  Width  ( i f  I 17.50 188.65 8 8 . 7 2  

Fans 4 & 5 FDS 
Sun Valley ADMP 



v e l  m e a l  i i r / s )  8 nvg. "el .  ( i r i s )  0.96 5 . 0 6  2 . 1 8  
M ~ X  CN ~ p t h  i f t i  1.25 i iydr .  ~ e p r h  ( i t )  0.13 0.95 0.41 

con". Total ("fa) 1 1 0 2 . 1  Con". (cis) 7 8 . 2  6 4 7 6 . 6  1 9 1 . 9  

L e n g t h  Mtd. l i t )  1 6 2 1 . 8 1  Wetted per. i f t i  32.50 1 8 8 . 6 6  8 8 . 1 1  
Min Ch CI i f f )  1 6 2 0 . 0 0  Shear  ilb/sq Ill 0 . 1 6  1.18 0.54 

Ripha 1.18 stream power i l b l f t  $ 1  0.15 5.95 1.1, 

Frcfn Loss iff1 2 6 . 5 4  C u m  Volume iarre-it1 0 . 2 3  2 1 . 5 3  2 .  18 
C & E Locis ( L C )  0.01 Cum S R  (acres) 1 .21  11 .43  6.81 

warn ing :  The energy loss was great'il t h a n  1 . 0  ff ( 0 . 3  rn). between Lhe current and previous cross 
ThlS may i " d i c a l . r  the need for addlfional cross sections. 

Profile XI-F 1 

POS 

LOP 
Chan 
m a n  
Cham 
Cham 
Chan 
Chan 
Chan 
ROB 
ROB 

warning: Tho energy loas was greet<?r t han  1 . 0  ft ( 0 . 3  rn ) .  belxeen the current  and previous cross 
This may rndlca- . i  the nee* f o r  a r i d i t l c n a l  cross s e c t l c n s .  

CROSS SECTTON 

RIVER: FAN I 
REACH: Ke~lcil 1 RS; 300 

INPUT 
Description: 
station s lava ti on s aka mum- 8 

S f a  Elev Sra Elev S f a  Clew Sta Clev Sta Llev 

0 1 6 0 0  20,71593,119 7 3 . 0 1  1193 1 1 . 0 2  1193 1 3 4 . 6 1 5 9 3 . 7 0 6  

177.82 1 5 9 5  2 4 3 . 5 2  1 5 9 6  381.31, 1600 

Bank Sta: Left R i g h t  lengths: lief? Channel R l g h t  Coef f  Conir. Expan.  
2 0 . 1  1 3 4 . 6  1 6 8 5  1181 I113 1 3 

CROSS SECTION OUTPUT Profile X P F  L 

E.G. Elev (it) 
"el Head (it) 
W.S. = l e v  ifri  
CrlL W.S. i f t i  
E . G .  Slope iEt/Ftl 
a Total i c i s i  
TOP w i d ~ h  i f r i  
Vel T o t a l  i f t / s l  
Max C h l  Dpfh I f f )  
Con". T o t a l  (c fa i  
Length Wtd. (if) 
MI" Ch lil (£ti 
A l p h a  
Flctn l o s s  lit1 
C d E loss I i L I  

Element 
#,I . "-Val. 
Reach Len. If 
Flow Area lsq i t )  
Area 1sq it1 
i l 0 W  I C i 5 1  

Top Width l i t ,  
bug, v e i .  ( i t ' s )  
i lydr.  Depth I l L )  
con". (cis) 
Y'Ptted Per. ( P C 1  
:,,,ear (lb/sq Ftl 
scream Power , I b / i i  
turn Volume (a.re-fL: 
Cum S R  (acres) 

warning: I h "  energy loas was greater t h a n  1 . 0  f f  ( 0 . 3  rn). between the current and iirevlous cross 
section. This may indicari fllr need for a h l i r l o n a l  cross sectrons. 

PO8 

LOR 

i Chan 
6 Chan 

Chan 
8 Chdn 
9 ROB 

W.P. 
, , t i  
2 . 9 6  

16.38 
1 6 . 2 ,  
1 6 . 7 1  
11.27 
1 6 . 2 7  
16.2'1 
1 6 . 2 8  
29 .18  

Warning: The energy 1055 greaLcr filan 1 . 0  it ( 0 . 3  rn ) .  bitween Lhe c u l r e n t  and  i>ravraus cross 
ioc~ion. This may i nd ica lc i  t h o  need for a d d i t i o n a l  cross sections. 

CROSS SECTlON 

Fans 4 & 5 PUS 
Sun Vallcj.ADMP 



RIVER: TAN 4 
REACH: Reach 1 RS: 200 

Bank S f a :  Lcli Right Leng ths :  l e f t  C h a n n e l  R l g h t  l o e i f  C o n t r .  
81.4  2 3 3 . 9 9 2  1 8 1 2  1880 j 126 1 

CROSS SECTION OUTPUT P r o f i l e  XPF 1 

E.G. E l s v  l f t l  1557.89 E l e m e n t  Lefl 08 

Ye1 Head l i t 1  0 . 4 4  WL. "-Val. 0 . 0 5 1  
W.S. Elev l i t 1  1 5 6 7 . 4 1  Reach L e n .  l i l l  1812.00 
Clik W.5. l i t >  1567.41 Blow Area l s q  i f 1  0.38  
E . G .  S lope  l i i / f t i  0 . 017116  Area l s q  i t 1  0 . 3 8  
Q Total ( c i a 1  9 9 8 . 0 0  Flow l c f s l  0 . 4 3  
TOP W ~ d t h  I ~ L I  224.74 ~ " p  width (it) ? . 0 9  
"el rota1 ( f t / s i  4 . 9 3  hug. "el. (it,:;) 1 . 1 2  
mx cnl ~ p t h  ( i t )  1 . 4  ~ y d r .  ~ e p t h  ( i t 1  0 . 1 8  
Con". Toi r i l  l c i s l  1614.9 Con". ( c i s 1  3 .2  
~ e n g ~ h  Wtd. I F L I  1874.09 wetted per. 1 1 r 1  2 . 1 1  
 in ch ZI ( i t )  1561.00 shear 1 1 b / s q  i t )  0.19 
~ l p h a  1.15 sirearn power r l b / i r  $1 0.21 
w c t n  ~ o s s  i f r )  2 7 . 8 9  cum volume ( a c r e - f l  1  0.10  
C d C Loss l f t l  0.02 Cum S A  (acres) 0 . 8 4  

w a r n i n g :  r>ivideii flow computed for this c r o s s - s e c r i ~ ~ n .  
Warning: Thr? energy  loss was greatr:, t h a n  1 . 0  it 1 0 . 3  m l .  bolreen the c u r r e n t  a n d  p r e v l o u s  Cross  

aecllan. Thrs may rndicalc i h r  need for a i i d ~ L l n n a l  c r o s s  secilons. 

Profile #Pr 1 

PO3 

LOB 
Chan 
Cham 
Chan 
Chan 
Chan 
Chan 
C h a n  
HOB 
ROB 
ROB 
ROB 

area 
1sq i f 1  

0 . 3 8  
2 7 . 3 6  
10.77 
30.77 
2 9 . 9 9  
21.68 
18.62 
I?. 57 

2 . 7 4  

16.28 
8.15 

warning: Dlvlded elow computed f o r  t h i s  cro55-5ecirr>n. 
Warning: T h e  energy loss was greaL,:r L i a n  1.0 it ( 0 . 3  m i .  between iho c u r r e n t  and  previous cross 

mis may r n i i r c a ~ i .  tir need f o r  a ~ i d i r i o n a l  c r o s s  sections. 

CROSS SECTION 

RIVER: FIN 4 
REICH: Reach 1 RS: 100 

- ~ ~ . ~  
Descr ip t ion :  
SidLlD" Elevation Data num- 11 

S t a  Eiev Sta Elev Sta Elev Sta >:Leu Sta Eli" 

0 1 5 8 2  6 7 . 2 4  lial.5 79.1 15aO 1 1 5 1 1 3 9 1 4 P  163.48 1538 

2 3 4 . 6 2  1 5 3 8  2 6 3 , 7 1 5 3 9 , 1 8 4  > a 3 7 4  1 5 4 0  313 .63  1539 373 .59  1540 

Bank s i a :  L e f t  Right caeii con3.r. Expan. 
115 263 .7  1 . 3  

CROSS SECTION OUTPUT Prof i le  XPF 1 

E.G .  Elrv l f l l  
"el iiead ( f r )  
W.S. E l o v  l f i l  
CXit W.S. lft, 
E . G .  Slope l i f / f t l  
a ~ o t a i  r c f s l  
Top Width l i t 1  
Vei Total l f t / s l  
Max C h l  DOth l i t 1  

Pan,? 4 & 5 FUS 
Sun Valley AUMP 



Conu. ToLal ( c i s )  87115.8 Can". , c i s 1  42.3 8 4 4 3 . 2  213.3 

l e n g t h  WLd. l i t 1  Waited P e r ,  l i t 1  1 8 . 9 2  1 4 8 7 4  63.11 

Nin Ch E i  ( f t l  1138.00 Shear  I l b l s q  I f 1  0.18 1 . 0 5  0.2.1 
u p h a  up in s ~ r e a m  power lib/i~ s i  0 .21  5 . 3 0  0.31 

FTCL" LOSb l i t 1  cum volume l a l i e - i l )  
C b E Lois l i t 1  Cum S R  l a c i e s i  

warning: Divided flow 

LOB 
2 m a n  
3 Chan 

Chan 
4 Chan  
6 Chan 
7 Chan 
8 Chd" 
9 ROB 
10 ROB 

computed f o r  

Warnlog: ,li"ld"d iiow computed for t h i s  cro55-5eciiilr 

CROSS SECTION 

RIVER: FAN 5 
REIICH: Reach 1 R 5 :  60C 

Manning's n Values nu",= 3 
s t a  vai  ~ c a  n v a l  s t a  n Val 

0 0 6 5  107.1 , 0 5 5  159.2  , 065  

Bank SLa: loft R i g h t  Lengths: , , e f t  Channe l  R g h i  Coeff Conli. Expar, 
101.1 159.2 : 6 8 7  1926 2011 1 3 

CROSS SECT'ION OUTPUT Piofile XPF I 

"el Heal< I f l l  
W . S .  Elrv 1rt1 
crit W.S. I f f1  
E . G .  Slope l f f l f t l  
a TOW rciar 
Too Width ,it, ~. 
"el Total I i i / s i  
Max C h l  D P t h  ICfl 
can". Total l c f s l  
Leng th  ~ t d .  I ~ L )  
 in ch  ~1 f i r )  

Peach Len.  li8.i 
i l o w  iirea l sq  i t )  
Prea i sq  it1 
i l o w  I C ~ S I  

l o p  Width l f l ,  
A"". "el. i f f ' s ,  
ilydr. Depth l i t 1  
con". l c fa l  
V;alled Per. I : , )  
S h e a r  l l b / s q  iL1 
Stream P o w e r  I l b l f i  
cum Volume (al:re-ii:  
c,,m SI l a c r c s ,  

Channel 
0.055 

iP?h.OO 
1 8 i . 8 1  
1 8 7 . 8 6  

1963.11 
52.10 
1 C . 4 1  

warning: could ,,or be balanced ~..wi.rhin t h e  spociiied number of rrerarions.   he 
program use* critical depl, ,  i<, the water ."iface and cootinucd on W i t h  ,he cslculaticns. 

warnmq: ','he head h a s  chanrled by  moro t h a n  0.5 it ( O l i  m 1 .  T h i s  "lay ,n,ilcarr. t h e  need lor 
idditr~nai cross sections. 

Warning: 'The energy loss was tila" 1 . 0  it 10.3 ml.  bei*een t h e  c u r r e n t  arld pieu.ous Cross 
SecLion. This may ind iea t .  eilc need f o r  a.Idif ionai  crass sections. 

warnrng: ""ring the step i , . erairons ,  -hen rite assured water surince >>a% ier erjua1 i o  crit.ca1 
depth, t h e  calcu~eied warar  sl came b.aai belox c r i t i c a l  depth.  ~ h i i  ind,caies t h a t  ..here 
1 5  n o t  a valid subcritical anbwer. The prhqram defaul ted  t o  c r i t i c a l  dol l ih .  

805 

1 LOB 

5 t h a n  
6 Chan 
7 Chdn 
8 Chan 
9 ROB 

Warning: 'The energy equation could n o t  he balanced ~ r i h i r l  t h e  specified number of ~terntions. The 
program used c r i t i c a l  deplh f o r  the watsi surface and continued on l l l f i l  ?he  c % l c u l a i i o n s .  

warning:  he head has by more t h a n  0.5 ii ~ 0 . 1 5  mi.  his may indlcatr: t h e  need f,>r 
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additional cross sections. 
warning: The energy loss was Lhii" 1.0 ft ( 0 . 3  rn), hetween Lhe current .In* i lrevious ,cioss 

section. m i s  may indicate the noed f o r  a c d i e i o n a l  cross  sections. 
warning: ~~~i~~ the ilera~ions. "hen t h e  assumed waior s u r f a c e  w.xs s o t  equal t o  crlticai 

deplh, the  calculated wait.> surface came back helaw criiical dep th .  T h i r  ind ica te : ;  thai there 
is nor a valid subcritical ansrer .  The program def . ru l i rd  to critrcal depth. 

CROSS SECTION 

RIVER: PAN 5 
RERCH: Reach 1 RS: 100 

TN01,T 

Manning's n Valves nu,"- 3 
sta r, val  sra n v a l  S t a  n V a l  

0 ,065  1 4 4 . 4 6  ,055 i 'C5.33  ,065 

Bank 5ta: left Right Lengths: :oft Channel n l q h t  Z o e f i  Confr, txpan. 
1 1 4 . 4 6  265 .33  ,009 1998 1677 1 3 

CROSS SECTION OUTPUT Profile Y P F  

E .G .  Elav l i t 1  
"el Haad i f t l  
W.S. E l e v  l i t 1  
c r i t  W.S. i f f 1  
E.G. Slope ( F t I f L l  
a ~ o t a l  i c r s r  
Top Wldih I f t l  
"el ToLPi l f i i s l  
Max Chl D p i h  l l t l  
con". 'rota1 ( c i s 1  
L e n g t h  wid.  ( f r )  
Mi" Ch E l  l i t 1  

warning: 

warning: 

i i ement 
I:, . "-Val .  
Reach L e n .  I f?  1 
l i o w  Area 1sq i t 1  
hrea (sq it) 
IlO" ( c i s ,  
TOP Width (it) 
I"% "el. 1 i t , s 1  
ilydr. Depth i l i l  
Con". ( c i s 1  
Wetted per. i > r l  
S h e a r  ( I b l s q  : t l  
stream ~ o w a r  I l b l f t  
C u m  Volume tar:re-ILl 
i i l m  sn (acres) 

Profile XPF 1 

LOB 
Chan 
ihan 
m a n  
Cham 
m a n  
Cham 
Chan 
ROB 

L e P L  S i a  Ylghl Sfa  
(it) I t t i  
115 .57  3 4 4 . 4 6  
1 4 4 . 4 6  161.13 
161 .73  178.99 
1 1 8 . 9 9  1 9 6 . 2 6  
1 9 6 . 2 6  211 .53  
213.53 2 3 0 . 8 0  
230.80 2 4 8 . 0 6  
248.06 265.33 
265.33 7 1 4 . 6 5  

Area 
IS4 f t l  

5 . 0 1  
23.11 

warning: ?he energy could riot be balanced within tie specrfied rlvmhar of ~ . r e r .~ r ions .    be 

program used critical dap;., for the wale= .;,>rfac:e and conirnue* o n  w , l h  . i re  c , l l ' l l a i i o n s .  
Warning: The energy loss was grealcl L l l i n  1.0 fl 10.3 m 1 .  belween t h e  current and previous cross 

section. This may in*rcarr: file need f o r  aiditronal cros:; s e c t r o n s .  
warning: ,nuring t h e  standard step i . e r i lL lons ,  when h "  assumed water surface  riii s u i  ci lual  to c r r t r c : a1  

depth, the sur<ace came b r c k  belox critical depth.  T I I ~ ;  ~ n d . c a t e s  that rilere 
i s  nor a valid subcritical answer .  Tho proqram defaulted to r:rlrrcal de9.h.  

CROSS SECTION 

RIVER: FAN 5 
RERCH: Roach I RS: 400 

INPUT 
~ e s c r r p t i o ~ :  cross section down5rre.m unnamed jeep t r a i l  
Station Elevation Data mum= 8 

Sra Elev Sta E l a v  S i i  Elev SCa Zleu S l a  E l e v  
0 1 8 3 2 . 3  116.904 1831,4193.95" 1829.6219.8312 1828.3283.4321 1828.8  

3 2 6 . 0 1 4 6  1830381.2914 1834.6443.286"  1835.3  

Manning's n Values nu",- 3 
sta " Val Sta n Val Sf .I n V a l  

0  , 0 6 5 1 9 0 , 9 5 9 1  . 0 5 5 3 2 1 . 0 1 4 1  , 065  

Bank Sia: LeiL Right lengths: ..ei; C h a n n e l  R i g h t  Coeff  ConLr. Expan 

Fans 4 & S FDS 
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190.95953240146 7709 1685 7 1 2  . I  3 

CROSS sEC.rION OUTPUT Profile XPF I 

E . G .  E l a v  i f t i  
"el mad i i r )  
W.S. ElC" i f t i  
crir W.S. i f f 1  
5.G. Slope if l /LLI 
Q T o t a l  i c f s l  
Top Wldlh i f f l  
Val T O f , i l  i c t l a )  
Max C h l  O P t h  I f t l  
Conu. T o t a l  (cis) 
I.enoLh Yltd (it, 

i.1emenr 
ilt. "-Val. 
Reach Len.  i f r l  
mow itrea i sq  i t !  
~ \ ~ e a  i sq  i t )  
Flow i c i s i  
l o p  width i i r i  
nvg. "el. iIL,til 
tlydr. Depth i iLi  
<.on". i c f s !  
Wetted Per. ,iL! 
!;hear ( l b l s q  it) 
 ream power I l b l i t  
cum volume (acre-fl 
cnn, S* ,acres, 

warnrng:  he energy he balanced ~ i i h i ~  the speciiied of r r e i n r i ~ ~ n s .   he 
"sed critical depth f a r  the %"riare and continued on ~ i ~ h  ihe c . i ~ c u ~ a t i o n r .  

warning: The energy l o a s  was greate: fiia" 1.0 ii 10.3 m 1 ,  bcrween the cu,r '?ni  and "revlo". cross 
section. Thls may indicnii? the need for a i d i t i o n n l  Cr055 5 e c t i o l L .  

warning: During the standard step r#:eri,rions, when tile a:isu"ad water surracc was set equal to crirrcal 

r innrh  fhe ~ 1 1 r t 1 l ~ f e d  W a ~ ~ I .  at>ridce came b?ck trlou c r l r l c a l  depth. T b r s  indlcaies that there 

Profile XPP 1 

POS 

LOR 
LOR 
m a n  
Char,  
Chan 
Chan 
Chan 
Chan 
m a n  
ROB 

M . P .  

I l l 1  
1 1 . 6 2  
3 8 . 2 0  
1 4 . 0 3  
1 9 . 0 2  
1 9 . 0 1  
I 9 0 1  
19CI 
19.02 
19.02 
10.83 

warning: equation be balanced w l r h i n  tile speciiieii  a t  ~te ra r i ims .  ~ h o  
program used crltlcal depLl Lor the water surface  iild continued on wrih >he c a l c n l a t i < m s .  

Warning; The energy ioJs groatrr 1.0 it ( 0 . 3  m!. bclween the cur ronf  aild preurou:, cross 
This may indlcalr the  need for aldltlonal cross Seclrons. 

warning; the itep r re r , i r ions ,  when r : ~ ~  a:;sun,nd xarer suriaco was r e t  ecaval LO crrrlcal 
depLh, the calculated wafer  Sllrface came b.~cX bclow critical depth .  ? h i s  i n d ~ c a t e s  f l l n t  :bere 
is not a v a l i d  nubcritical anZiwer.  'me program deiaulfrd to crifica death. 

CROSS SECTION 

RIVER: FAN 5 
REACH: Reach I RS: 300 

,MP,,T -~~~~ 

Description: 
station ~lovarion ~ a t a  num- 10 

$La E i e v  Sta Elev S8.a Elev SLa ilev SLa E l r v  

0 1795 81.031 0 1 . 0  7 .  19<171" .271 2 0 1 . 1 9 6  11'11.3 

210.914 1771.1 258,91174,389 303.615 1 1 8 2  3 0 2 . 8 5 9  1 1 9 3  415.48 1 7 9 4 . 1  

Manning's n values "urn= 3 
s t a  n Val s ta  n V a l  S a  n V a l  

0 ,065 191 ,055 758.9 - 0 6 5  

Bank s t a :  L e f t  Right Lengths: Lsil Channel Right coe i i  conrr .  Exjlan 
190 2 1 8 . 9  ,761 1 8 8 8  ' 976  I 3 

CROSS SECTION OUTPUT Profile XPF 1 

E.G. 610" i f f l  
"el Head ( f f l  
W.S. E l a v  i f f 1  
Crif W.S. i f f l  
C.G. Slope ( f t l f l l  
Q T o t a l  I c f s l  
Top Width i t r l  
"el Total l f L / ~ l  
Max Chl Dprh ( f f l  
Con". Total ( c i s 1  
l e n g t h  W L ~ .  l i t )  
 in ch  E I  ( i t )  

rlement 
'WL. "-Val. 
iseach  en. ( i t!  
?low Area I s ?  i t 1  

i sq  it! 
Flow i c i s i  
'Top Width i f i !  
nvo. "el. i f t / S i  
tiy&. Depth i f t i  
Con". i c f s l  
Wetted Per .  i i l l  
Shear  (Iblsq i l l  
SLrearn Power l i b l i t  s l  

warnrng: '1% "elocrty head has  changed by mar- t h a r  0 . 5  ii (0.15 m,. T h i t i  may i r d i c a r e  t l l .  "end * o r  
additional crass sections. 

warning: ~ n e  energy loss was greater riian 1 . 0  it i c .3  m,. b c ~ w e e n  t h e  c u r r e n ~  and previous cross  

Fans 4 & 5 FDS 
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sccrion. T h i s  m a y  indicali. tho n o d  cor ac : r , i t i ona i  cross sections 

Profile XPF 1 

P a s  

LOB 
Chen 
Chan 
Chan 
Chan 
man 
Chan 
Chan 
ROB 

W . P .  
( i t )  

12.53 
9 . 1 1  
9 . 3 2  
9.27 
9 . 2 1  
9 .17  
9.77 
9 . 3 3  

1 0 . 8 0  

warn jna :  ,rho v e l o c i t ~  head h a s  chaoued by more t h a n  0 . 5  it ( 0 . 1 5  "11.  his ma> l n r i l ca ic  t h e  need icjr ~ - ~ ~ - ~  

additional crass sections. 
warning: me energy loJs greator t h a n  1 . 0  it (0.3 m l .  herreen t h e  c u r r e n t  and p i e v l o u s  cross 

socr ion .   his may i n d i c a l c  i h c  need f o r  a n 6 i r i o n a l  cross sections. 

CROSS SECTION 

RIVER: FRN 'i 
REACH: ReilCll 1 RS: 2 0 0  

CROSS SECTION OUTPUT Prorile XPF ! 

E.G.  Elev ( f L 1  
V a l  Head i f i l  
W . S .  c l e v  i i r l  
Crlf W . S .  i f t i  
E.G.  slope i f r l f r i  
P Total ( c i s 1  
Top Widuh i l i l  
Y e l  Total ( L L I s l  
Max C h l  Dpth ( f t l  
COIIY. Total ( C i s 1  
~ e n g t h  IYLO. ( f r l  
 in ch  E I  ( i t )  
Alpha 
rrctn lass ( i t ]  
C d E LO55 (it) 

ilement 
i d ? .  "-Val. 
kcach Len.  (i I  
n o w  Area (sq it) 
i.rea i s q  i t )  
F l o w  ( c i s ,  
Top Width l i t )  
h u g  "el. ( i r , : i )  
i iydr .  Depth ( : L l  
ion" .  ( c i s 1  
Yletfed Per.  ( : L l  
Shear  ( I b l s q  I L I  
Stream Power I l b I f L  
iilm volume (aore - fr  
r i l m  SA l a c r e a l  

warning: 'The energy loss was grealcr r,,an 1.0 it (0.3 rn). between the c u r i e n r  lild prev,our cross 
T h i s  may i n d i c a i i ?  Lilt need f o r  eddirlonal cros:; secllons. 

Profile UPF 1 

PO5 

LOB 
Chan 
Chd" 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 

The enerqy loss was greater tilil" 1 . 0  it ( 0 . 3  r n ) .  briwcen the current ,,>d p r c v o u .  c i a a *  
sec~lon. ~ h i a  may rndicat,x t t lo need for a j d i i r o n a ~  c r o s s  aecrioc:s. 

CROSS SECIION 

RIVER: FAN 5 
RERCH: Redch 1 RS: 100 

INPUT 
Description: Topoq'aph'c contours d l ,  n o i  represent .:hannc.l i n  t h i s  l o c i i i l c n .  

Estimated cross sectio.1 g<:orneTry based on b.lnX contollrs  and a e r l i ; l  
phoLographs. 

S t a t i o n  Elevation Data "urn= 10 
sta = l e v  s t a  =lev clew sta rlev sra  i:ei 

Fo'ans 4 & 5 FDS 
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Bank Sia: L e f t  Right Coeii Cor l l r .  Expa". 
1 3 5 . 9 4  233.31 . 1  3 

CROSS SECTION OUTPUT Profile IPF ! 

E . G .  E l r v  l i t 1  
"el Head I f t i  
W . S .  ElC" (it, 
Crlf W.S. i f i l  
E .G .  Slnpe l f t / E t l  
Q Total 1c:fsl 
Top Width l t t l  
vsi ~ o t . 1 1  l f r / s l  
Max Chl Dpth I f t l  
Con". T o t a l  ( c i s )  
~ e n g i h  Vltd. i f t i  
Mi" Ch E l  l i t 1  

i . iement  
V Z I .  "-Val .  
Reach Len. if3 1  
F l a w  Area i sq  i t 1  
area 1sq fi) 
Flow i"tS1 
l o p  Width ( £ t i  
isvg. "el .  i fL /k l  
i lvdr .  DeOth lCL1 
c;"". 1&1 
Wetted per. l t r l  
:.hear i l b l s q  i i l  
stream Power I Ib I fL  s l  
<,,m Volume 1al:re-frI 

warning: o i ~ i d e d  flow computed f o r  ithi:, cross-section. 
warning: slope roo f o r  L~ converge during supcrcrlticnl ilox C ~ I C U ~ ~ L . ~ ~ ~  depti- 

i s  below Critical d e p t h l ,  vat..,- surface so,. t o  r:ri i ica1 depth .  

Profile HPF 1 

LOB 
LOR 
LOB 
m a n  
Chan 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 

nrea VYP. PBI.COIIL l l y d i  Veloc i l  i 

sq i t )  i f r )  Con" Depih( i t1  I i l l i l  
1 2 . 1 2  2 1 . 9 0  I.?'> 1 . 5 6  2 . 1 1  

3 . 1 4  18.31 0.21 1 . 2 0  1.10 

warning: ~ i ~ i d e d  ilari computed for c h i .  cross-section. 
Warning; Slope ioo far slope i r e i  to converge during :,upeiciirlcil ,lo- ~:al ;ulat :oni i  lnolmal d e p t h  

belaw critical d e p t h ) .  ~af . : r  surface s e t  io c i i t x c a l  d e p t h .  

SUMMARY O r  MANNING'S  N VALUES 

R1ver:FAN 4 

Reach River st*. "1 "2 n a  

Reach I 100 .055 .04 ,055  

Reach 1 800 ,055 .04 ,055  

Reach 1 300 , 0 5 5  .04 ,055  

Reach 1 200 0 5 5  . 0 4  , 055  

Reach 1 100 0 5 5  0 4  ,055 

R1ver:FIN 5 

Reach River $La. n l  n2 n l  

SUMMIRY OF REACH LENGTtlS 

River: FAN 4 

~eac:h m v e r  s ra .  Left Chanr le l  Right 

Reach 1 500 1560 : 1 2 5  1774 

ma& 1 no0 1676 :626 1601 

Reach 1 300 1685 3 8 1  1611 
Reach I 200 1812 3 8 8 0  1 1 7 6  

Reach 1 100 

Fans 4 & 5 FDS 
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Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

SUMMRRY OF CONTRACTION AND 8XL.ilNSION COLPrICIZNTS 
River: FRN I 

Reach River SLa. Contr. Expan. 

Reach 1 500 I . 3  
Reach 1 400 1 . 3  
Reach I 300 I . 3  
Reach 1 200 1 . 3  
Reach 1 100 I 3 

River: FAN 5 

Fans 4 & 5 FDS 
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CHECK-RAS Program: NT Check 
Manning's n Value and Transition Loss Coefficient Review 

Project File: X:\projects\Agency\FCDMC\SVADMP\hec-ras\Fens4-5\rone~a45.prj 
Plan File: X:\projects\Agency\FCDMC\SVADMP\hecras\Fans4-5\zone~a45.p01 
Geometry File: X:\projects\Agency\FCDMC\SVADMP\hec-ras\Fiins4-5\zone~a45.g01 
Flow File: X:\projects\Agency\FCDMC\SVADMP\hec-ras\Fans4-5\zone~a45.f01 
Report File: X:\projects\Agency\FCDMC\S'JADMP\liec-ras\Fiins4-5\zone~al5.nt 
selected profiles: PF 1 
Date: 9/21/2006 
Time: 10:05:35 AM 

SECNO STRUCTURE NLOB NCHL NROB CNTR EXP 
-------------------------------------------------------.-----.--------------- 

FAN 4,Reach 1 
500 

FAN 5,Reach 1 
100 

---Summary of Statistics--- 
Minimum Maximum 

Left Overbank n Value: 0.055 0.065 
Right Overbank n Value: 0.055 0.065 
Channel n Value: 0.04 0.055 
Contraction Coefficient: 0.1 0.1 
Expansion Coefficient: 0.3 0.3 

ROUGHNESS COEFFICIENT CHECK 

TRANSITION LOSS COEFFICIENT CHECK 

ROUGHNESS COEFFICIENT AT STRUCTURES 

CHECK-RAS Program, XS Check 
Cross Section Location and Alignment Review 

P r o j e c t  File: X:\projects\Agency\FCDMC\SVADMP\hec-ras\Eans4-5\zone~a45.prj 
Plan File: X:\projects\Agency\FCDMC\SilADMP\he~-ra~\Fan45\zonea45.p01 
Geometry File: X:\projects\Agency\FCDMC\:iVADMP\hec-ras\Fans4-5\zanea45.g0l 
Flow File: X:\projects\Agency\FCDMC\SVADMP\hec-ras\~ans4-S\zone~a45.fOl 
R e p o r t  File: X:\projects\~gency\FCDMC\SVADMP\hec-ras\I'ans4-S\zone~~a45.xs 
Selected profiles: PF 1 
Date: 9/21/2006 
Time: 10:05:47 AM 

SECNO  en ~ o b  Len Cnl Len Rob TopWdthAct Q Total Flow Code 

Fans 4 & 5 FDS 
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e ::; 
400 
300 
200 
100 
FAN 
600 
500 
400 
300 
200 
100 
--------- ~ --- 

B=blocked obstruction XS SC 05 
C=critial depth XS SC 03 
D=divided flow XS SC 01 
E=cross section extended XS SC 02 
K=known water-surface XS SC 04 

DISTANCE CHECK 

SPACING CHECK 

INEFFECTIVE FLOW CHECK 

DISCHARGE CHECK 

XS DC 02 Constant dicharge used for the FAN 4,Reach 1 

XS DC 02 Constant dicharqe used for the FAN 5,Reach 1 

LOCATION CHECK 

BOUNDARY CONDITION CHECK 

XS BC 02 The name of the stream is FAN 4,Reach 1 
Normal S = 0.013 is specified as the downstream boundary 
for profile PF I 

XS BC 02 The name of the stream is IZAN 5,Keach 1 
Normal S = 0.03 is specified as Lhe downstream boundary 
for profile PF 1 

XS BC 03 Maximum number of iterations is 0 
It should not be Less than 20. 

LATERhL WEIRS CHECK 

Fans 4 & 5 FDS 
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WARNING EXPLANATIONS: 
xS DC 02: The reaches are relatively short with only a few cross sections. The peak discharqe - - 
used in all cross sections of a given reach was computed at the most downstream cross section 
and applied to all cross sections. The discharge used is therefore considered conservative. 

xS BC 02: The downstream channel slope is estimated from 10 foot contour intervals in the 
vicinity of the cross section. The downstream cross sections are located at or near the 
alluvial fan apices. To adjust this slope based on the resulting predicted energy slope 
would imply a detailed level of understanding of the flow regime at the apex. Furthermore, a 
single cross section normal depth computation is acceptable for an Approximate Zone A FDS. 

xS BC 03: The warning seems to be in error, the number of iterations reported by HEC-PAS is 
20. With multiple cross sections running at supercritical, the energy equation could not be 
balanced and required the maximum number of iterations (20) before the WSEL defaulted to 
critical depth in the specified sub-critical flow regime model run. 

Fans 4 & 5 FDS 
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SUN VALLEY AREA DRAINAGE MASTER PLAN 

Appendix F 

ErosionlSediment Transport 
No erosion or sediment transport analyses were conducted for this study. 
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SUN VALLEY AREA DRAINAGE MASTER PLAN 

Appendix G 
(Separate Volume) 

Geomorphology Analyses Supporting Documentation 
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EXHIBIT A 

HYDROLOGY EXHIBIT MAPS 









EXHIBIT B 

GEOMORPHOLOGY EXHIBIT MAPS 
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Geomorphology Exibit Map 
Stage I - Landform Map 

1 ( Fan 4 and 5 Study Area 
N 

Alluvial Fan 

Bedrock - 
Pediment 

0 1,0002,000 4,000 6,000 83000 . Feet Base photo date: November 2004 





Geomorphology Exibit Map 
Stage II - Stability Map 

1 I Inactive 

1 Active S 

u I 1  
0 7501,500 3,000 4 ,5U~ 6,000 

Feet 
Base photo date: November 2004 



Geomorphology Exibit Map 
Stage 111 - Floodplain Map I 
I 

AAFF 
I 

AFHH 
I 

I A F U F D  

X (shaded) 

X (unshaded) 

D m -  
0 750 1,500 3,000 4,500 6,000 ; 

I Feet I 



EXHIBIT C 

HYDRAULICS STUDY WORK MAPS 
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ARIZONA 

F L O O D  CONTROL DISTRICT 

APPROXIMATE FLOODPLAIN DELINEATION STUDY OF THE 
WHITE TANK MOUNTAIN PIEDMONT FAN SITES 4 & 5 

SUN VALLEY AREA DRAINAGE MASTER PLAN, FCD 2 0 0 4 C O 4 9  
SCALE IN MILES - 

I 0  100 200 1 

go- - IYAVAPAI I 

'--,I / -'I , 

1.  HORIZONTAL PROJECTION IS ARIZONA STATE PLANE, CENTRAL ZONE, 
NORTH AMERICAN DATUM OF 1983. 

STATEMENTS OF PROFESSIONAL REGISTRANT 

INDEX SHEET 
NOVEMBER, 2006 













NOTES TO USERS LEGEND 
This map is for use in administering the National ~ i o o d  Insurance Program. ~t does not 

] SPECIAL FLOOD HAZARD AREAS SUBJECTTO INUNDATION BY 
THE 1% ANNUAL CHANCE FLOOD necessarily iclelntify all ereas subject to flooding, particulafly from local drainage sources of 

. 1s5 1% bnnual chanceflood (IOD-year flood), also known as the basaflond, is the Small Size. The cmmunl ty  map tepo~itary should be consulted for posslble updated or 
flood that has a 1% chance ofbeing equaled or exceeded in any iven year. The additional flood hezard information. 
Special Flood I-tarard Area is the area subject ta flooding by the 14 annual chance 
flood. Areas oflpeeial Flood Hazard include Zones A, AE, AH. AO. AR, A09. V and 
VE, The Base Flood. Elevatlon Is the water-surface elevation of the 2 %  annual chance To obtain mow detailed information in areas where Base Flood Elevations (BFEs) andlw 
flood. floadways have been determined, users are encouraged to consult the Flood Profiles, 

Floodway Data andlor Summary d Stillwater Elevations tables contained within the Floorl 
Insurance Study (FIS) report Wrat awmpanies lhis FIRM. Users shaukl be aware that BFEs 
shown on the FlRM represent rounded whde-faot elevations. These BFEs are intended for 
flood insuran~e rating purposes only and should not be used as the sole source of flood 
efevatlon informatbn. Accordingly, Mod elmration data presented in the FIS report should be 
utilized in conjunction with the FIRM for purposes of construction and/orfloodpfain 
management. 

ZONE A No Base Flood Elevations determlned. 

ZONE AE Besa Flopd Elevatlons determined. 

ZONE AH F lW depths of 1 to 3 feel (usually areas of ponding]: Base Flood Elevations 
determined 

ZONE A 0  Flood de ths of 1 lo 3 feet {usually sheet flow on sloping terrain); average 
depths Llermined. For areas of alluvial fan flooding, velocities atsa 
detetmlned 

M N E  AR S ~ c i a l  FIood Hazard Area formerlv Prolecleu from the 1% annual chance Coastal Qase Flood Elevations shown on this map apply only landward of 0.0' National 
Geodetlc Vertical Datum of 1929 (NOVD 29). Users of this FlRM should be aware that 
coastal flood elevations are also provided in the Summary of SSlhvater Elevations table in the 
Ftoad Insurance Study repofifor this jurisdiction. Elevations shown in the Summary of 
Stillwater Elevations fable should be used for construction andlor floadplain management 
purposes when they are higher than the elevations shown on this FIRM. 

flood by a Hood control system-thalwas subsequently decertified Zone AR 
indicates fhat ha former flood contra1 system is belng restored to provide 
protectton from the 1% annual chance or grhater flood. 

ZONE A99 Area to be Orot-ected from 1% annual chance flood b a Federal fhod 
protection system under construction; no Elase ~Yood Elevat~ons 
determined 

ZONE V Coastal flood zone with vffloclly hazard (wave action), no Base Flmd 
Elevations determined. 

Boundaries of the floodwayswere computed at cross sections and interpolated between 
cross sections. The floodways were based on hydraulic considerations with regard to 
requirements d t h e  National Flood Insumnee Program. Floodway wrdRs and other pertinent 
floodmy data are provided in the Flood Insurance Study report for this jurisdiiion- 

ZONE X 

ZONE VE Coastal flood zone wfth velocity hazard {wave actron): Base Flood 
Elevations determined. 

~ t r :  rluuuway is the channel of a stream lue gny adjacent fland fain arees that must be 9 kept free of e~croachment so thal the I rb annual chance flootcan be carried without 
subst@ntial inwasas in flpod heights. 

FI OTHER FLOOD AREAS 

Certain areas not in Special Flood Hazard Areas may be protected by f lood eonfrol  
structures. Refer to Section 2.4 "Flood Protection Measures" of the Flood lnsurance Study 
report for informatiin on ftwd control sbudures for this jurisdiction. 

The projection used in the preparation of this map was Alizone State Plane Zone 3176 
(central Arizona). The horizontal datum was IUAD83, G R S B O s p h e .  D w  in datum. 
spherold, projection or State Plane zones used in the production of FIRMS for adjacent 
jurisdictions may result in slight positional differences In map features across jufisdicticrn 
boundaries. These dtfbrences do not affect the accuracy of this FIRM. 

ZONE X Areas of 0.2% annual chance flood: areas of 1% annual chance flood with 
average depths of less than 1 foot or with dralnage areas less than P square 
mile; and areas protected by levees tram 1% annual chance flood. 

1 1  OTHER ARE13 

ZONE X Areas determlned to ba outside the 0.2% annual chance floodplain. 
Flood elevations on this map are referenced to the Alationai Geodetic Vertical Datum of 1929. 
T h m  flood eievations must be compared to s t~c tu re  and ground elevaMns referenced to 
the sqme vertical datum. For information regarding cbnversion between the National 
GeodeticVertical Datum of 1929 and the North American Vertical Datum of 1988, visit the 
National Geodetic Survey website at &&&~~w.nas.noaa.aov or contact tlre National 
Geodetic Sunrey at the following address: 

ZONE D Areas in which flood hazards are undeterm~ned. but possible 

COASTIL BARRIER RESOURCES SYSTEY [EBRS) AREAS 

OTHERWISE PROTECTED AREAS (OP1.J 

Spatial Reference System Division 
National Geodetic Survey, NOAA 
Silver Spring Metro Center 
1315 East-West Highway 
Silver Spring, Maryland 20810 
(31 0) 71 3-3 1 91 

CBRS areas and OPAs are normafly located within or adjacent to Special Flood Hazard Areas. 

1% annual chancs floodplain bnundarj 

0.2% annual chance flaodplaln boundary 

Floodway boundary 

Lone D boundary 
To obtaii current elevation, description, andior location information for bench marks shown 
on this map, please contact the Information Senrlces Branch of the National Geodetic Survey 
at @Of] 713-3242, or visit its website at hl~/twww.nas.noaa.aov. 

CBRS and OPA boundary 

Boundary dlvrding Special Flood Hazard Atea Zones, and '7- Base boundarrdiv~ding Flood Elevations, Special flopd Flood depths. Hazard w flood Ma velocrties. of different 
Base map information shown on lhis FlRM was derived frorn multiple sources. Base map 
files were provided in digital format by Maricopa County. Orthophoto images were produced 
at a scale of %:6M)O using HARN for control. Aerial photography is dabd December 2000 to 
December 2002. 

Base Flood Elevatlon ilne and value; elevation in feet* 

Base Flood Elevation value where unitarm within zone; 
elevation in feet 

(EL 887) 

This map refleds more detailed and up-to-date stream channel conflguratlons than those 
shown on the previous FlRM for this jurisdiction. The floodplains and floodways that were 
transferred from the previous FlRM may have been adjusted to conform to these new stream 
channel mfigumtions. As a result, the Fiood Profiles and Floodway Data tables in the Flood 
lnsurance Study report [which contains authoritative hydraulic data) may reflect stream 
channel distances thal differ from what is shown on this map. 

Referenred to the National Geodetic Vertical Oatum of 1029 

@"--@ Cross sectton line 

Transect ilne 

112'074 WR, 33-25' 47 = Geographi~ caord@ales referenced to the North Amefican 
Datum of 1983 (NAD 831, Western Hemisphere. Corporate limits shown on this map are based on the best data available atlhe time of 

publication. Because changes due to annexatbns or de-annexations may have occurred 
afler thin map was published, map users should contad appropriate community officials to 
verify current corporate limit locations. 

1000-meter Universal Transv'etse Mercator grid tick 
values zone 12 

5000-foot grid t~ok values: Arizona State Plane 
coordinate System, central zone (FIPSLONE 3176) 
NAD83 (Transverse Mercator) Please refer to the separaleiy prinled Map lndex for an auerview map of the county showing 

the layout of map paneb; mmmunity map reposibry addresses; and a Listing of Communities 
table containing National Flood lnsurance Program dates for each community as well as a 
listing of the panek on which each oommunity Is located. 

Bench mark (see explanation in Notes to Users section 
of this FlRM panel) 

River Mile 
Contact the FEMA Hap Service Center at 1-800-358-9616 for information on availabie 
produds associated with this FIRM. Available produds may indude previously issued Letters 
of Map Change, a Flood lnsurance Study report, andlor digital versions of this map. The 
FEMA Map Service Center may also b~ reached by Fax at 1-800-353-9620 and its website at 

MAP REPOSITQRY 

Refer to Repositorie~ Listtng on Map lndex 

EFFECTIVE PATE OF GOUNTYWlDE 
FLOOD lNSURANCE RATE MAP 

April,i6,1988 If you have q u e s ~  about this map or questions concerning the National Flood insurance 
Program in general, please call 1877-FEMAMAP (I -877-336-2627 or visit the FEMA 
wbite  at http-Ihwfema.a6vl. EFFECTIVE DATE(S) OF REVI$ION(S) TO THIS PANEL 

Sapternbar 4,1991, Dacmber 3,1993, Sdptamber 34 1995, July 19,2001 

September 30,2005 - to update Gorpurate limits. lo change Base Flood Elevations, 
to add Base Flood Elevations, to add S~ec ia l  Fiaod Hazard Areas to change 
Speaial Flood Heard Ateas, to change zone rleaignations, to add raabs end rdad 
name% to incorporate previolisly issued Letters of Map Revision, end t~ incorparata 
previously issue@ Lettsrs of Map Amendment. 

For communlty map revision histor rlor to countywide mapping. refer to the 
Cwnmunity Map History table locateb(k the Flood lnsurance Study reporl for this 
lurisdlctian. 

Todetermine if flood insurance is  available in this cornmvnity, contact yaur 
insurance agent or call the National Flood lnsurance Program at 1-800-638-6620. 
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NOTES TO USERS LEGEND 
r SPECIAL FLOOD HAZARD AREAS SUBJECTTO INUNDATION BY 

This map Is for use In administering the National Flood lnsurance Program. It does not 83 THE 1% ANNUAL CHANCE FLOOD 
necessarily identify all areas subject to flood~ng, particularly from tocd drainage sources of Tt %annual chanoeflood (100-year flood), also known as the base flood, is the 
small size. The community map repository should be consulted for possible updated or 112" 41 ' 16" fload that has a 1% chance of being equaled or exceeded In any given year The 

Special Flood Hazard Area is the areasubject to flooding by the 1% annual chance 
additional flood hazard information. 112'37' 30" flood Areas of Spcc~al Flood Hazard lnclucie Zones A. AE, AH, 80, AR, A99, Y and 

VE. The Base Flaod Elevation is the water-surface elevation of the 1% annual chance 
fload 

To obtaln more detailad information in areas where Base Flabd Elevatlons (BFEs) andlor 
floodways have been determ~ned, users are encouraged to consult the Flood Profiles, ZONE A No Base Flood Elevations delerrnined. 
Floodway Data andlor Summary of Stillwater Elevatlons tables contained within the Flood 

ZONE AE Base Flood Elevations determined. 
lnsurance Study fFIS) report that accompanies this FIRM. Users should be aware that BFEs 
shown on the FlRM represent rounded whole-foot elevations. These BFEs are intended for ZONE AH Flood depths ol 1 to 3 feel (usually areas of panding): Base Flood Elevations 

determtned 
flood insurance rating purposes only and should not be used as the sole source of flood 
elevation informatian, Accordingly, flood elewtlon data presented in the FIS report should be ZONE A 0  Flood d ths of 1 to 3 feet {usually sheet flow on slopfng lertaln): average 

depths%termined. Fur areas of alluvial fan flooding, velor;ities also 
utilized in conjunction with the FIRM for purposes of construction andlorfloodplain detenninrtd 
management. ZONE AR Special Flood Hazard Area formerly protected from the 1% annual chance 

flood by a fluod control syslm lhat was subsequently decerlified. Zone AR 
Coastal Base Flwrd Elevations shown on this map apply only landward of 0.0' National ~ndicetes that the former flood control system is Wing restored lo provide 

proledron from the 1% annual chance or grealer fleod. 
Geodetic Vertical Datum of 1929 (NGVD 29). Users of this FlRM should be aware that 
coastal flood elevations are also provided in the Summary of Stillwater Elevations table In the ZOWE ASg Aree to be protected Itom 1% annuel chance flood b a Federal flood 

protection system under construction, no Base ~ f ~ o d  Elevations 
Flood insurance Study report for this jurisdict~on. Elevations shown in the Summary of determined 
Stillwater Elevations table should be used for constructim andkr floodplain management ZONE V Coestaf flood zone with velocily hazard (wave action); no Base Flood 
purposes when they are higher than the elevations shown on this FIRM. Elevations delermmod. 

LOHE VE Coastal lluod zone with velocity hazard (wave aclion). Base Flood 
Boundaries of the Hoodways were computed at cross sections and interpolated between Elevations deiermmed. 
cross sections. The floodways were based on hydraulic considerations with regard to 
requirements of the Nalional Flood Insurance Praflram. Floodway widths and other pertinent FLOODWAY AREAS IN ZONE AE 

floodway data are provided In the Flood Insurance Study report for this jutisdidion. . . ~ e  floodway is the channel of a stream plus any adjacent fioodpla~n areas that mysi be 
kept free of encroachment so that the 1% annual chance flood can be carrred wtthout 
substenttal increases in llood heights 

Certain areas not rn Special Flood Hazard Areas may be protected by flood control  
structutes. Refer to Section 2.4 "Flood Protection Measures" of the Flood Insurance Study OTHER FLOOD AREAS . - 
report for information on flood mntrol strudures for this jurisdiction. 

ZORE x Atbas of 0.2% annual chance flood; areas of 1% annual chance ftoad with 
average daplhs of less than 1 foot or with dralnage areas leas than 1 square The projection used in the preparation of this map was Arkona State Plane Lone 3776 mle; and areas prcltected by levees from 1% ahntral ch$nce flood 

(central Arizona). The horizontal datum was W 8 3 ,  GRS8O sphemirl. Differences rn datum, 
spheroid, projection or State Planerones used in the production of FIRMS for adjacent OTHER AREAS 
jurisdictions may result in slight positional differences In map features across jurisdrction 
boundaries. These differemsdo not a m  the accuracy of thii FiRM. ZONE X Areas determined to be outside the 0.2% annual chance floadplaln. 

ZONE D Areas In which Rood hazards are undetermined, but possible. 
Flood elevations on thii map are referenced to the National Geodetic V-I Datum of f929. 
These flood elevations must be compared to structure and ground elevations referenced tb COASTAL BARRIER RESOURCES SYSTEM (CBRSI AREAS 
the same vertical datum. For rnformation regarding conversion bebeen the Nattonat 
GeodeticVertical Datum of 1929and the North American Vertlcal Datum of 1988, visit the OTHERWISE PROTECTED AREAS fOPAs) 
National Geodetic Survey website at htto:l/ulww. or contact the National 
Oeodelic Survey at the fdlowing address: 

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas 

Spatla1 Refereme System Division 1% annual chance floodpla~n boundary 
National Geodetic Survey, NOW 
Silver Sprrng Metro Center 0 2 %  armual chance floodplain boundary 

131 5 East-West Highway -- Floodway boundary 
Silver Spnng, Maryhnd 20910 
(310) 713-3191 -- Zone D boundary 

w e m ~ e * m m o m  CBRS and OPA boundary 
To obtain Curtent elevatlon, description, andlor location information for bench marks sho~vn 
on this map, please mntactthe Information Services Branch of the Nat~onal Geodetic Survey Boundary diurd~ng Spectal Flood Hazard Area Zones and - boundary dhidlng Special Ffond Hazard Areas of different 
EII (301) 713-3242, or visit its website at -. Base Flaad Elevations, flwd depths, Dr flood velocitres. 

Base map information shown on lhis FIRM was derived from multiple sources. Base map -61- Base Flood Elevation line and value; elevatlon m feet * 

files were provided in digital format by Maricopa County. Orthophoto images were produced EL 9871 Base Flood Elellatien value where uniform within tone; 
d a scale of 1:60M) using HARN for control. Aerial photography is dated December 2000 to elevation in feet 

December 2002. 
* Referenced to the Fdal~onal Geodetic Vertical Datum of 1929 

This map reflects more detailed and uptodate stream channel configurations than those 
shown on the previous FIRM for this jurisdiction. The floodplains and floodways that were M Crass gection line 

transferred fmm the previous F I W  may have heen adjusfed to conform to these new stream @ ------- @ Trenseot tihe 
channel configurations. As a result, the Flood Profiles and Floodway Data tables in the Flood 
Insurance Study report (which contains authoritative hydraulic data) may reflect stream 
channel distances lhat diier from what is shown on this map. 1 1 2 ~ 7 ~  08: 33.25' 41" Geographtc coordinates referenced to the North Amenmn 

Datum of 1983 (NAD 83), Western Hemisphere. 

Corporate l imits shown on this map are based on the best data available at the time of 
476000m E 1000-meter Universal Transverse Mercator grrd tick 

publication. Becausechanges due to annexations or deannexations may have occurred values zone 12. 
after thls map was publ~shed, map users should contact appropriate community officials to 

5000-foot g rid tick values: Arizona State Plane 
verify anent corporate limit locatrons. 879000 IT coordinate system, central zone (FIPSZONE 3176) 

NAD83 (1 ransverse IVlercator) 
Please refer to the separately printed Map lndex for an overview map of the county showing 

xDV2313 Bench mark (see explanation in Notes to Users secllon 
the layout of map paneb: mmmunily map repodtory addresses; and a Listing of Communities of this FIRM panel] 
table containing National Ffood lnsurance Proarem dates for each community as well as a 
listing of the panels on which each community is W e d .  M1.6 River Mile 

Contact the FEMAMap Service Center at 1-800-358-961 6 for information on available MAP REPOSITORY 
products associated wlh this FIRM. Available products may indude previously issued Letters 

Refer to Repositories Liating on Map lndex 
of Map Change, a Flood lnsurance Study report, andlor digital versions of this map. The 
FEMA Map Sewice Cenmr may also be reached by Fax at 1-800-358-9620 and its website at EFFECTIVE DATE OF COUNTYWIQE 

FLOOD INSURANCE RATE MAP 

April 16,1%88 
If you have questhrur about this map or question6 concerning the National Flood Insurance EFFECTIVE DATE(8) OF REVIS1ON(S] TO THIS PANEL 
Program in general, please call 1-077-FEMAYAP (1-877-336-2627) or visit the FEMA 
wekite at htta:!k.fem.gov/ September 4,1991, December 3.1993, July 19, ?PM 

September 30, 2005 - to update corporate limits, to &an e Base Flood Eleuallons, 
to add Base Flaod Elevations, to addSpeeial Fiaod Jarard Areas. to change 
Special Flood Hlaratd Ateas, tb change zone designatlens, to add roads and road 
names, to incorporate previously issued Letters of Map Revis~on. and to incwrporate 
previously Issued Lettens of Map Arhendment, 

For commurrity map revision hietory prior ta cauntywide ma ping, refer lo the 
Cog?unity Map Htstory table located in the Flood lnsunna, study nporlforthir 
~ufisdretlon. 

Todetarmine if fload insurance is available in this cornmuntty, contact your 
Insurance agent ar c2111 the Natlanal Flood lnsurance Program at 1-800-638-6620. 
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