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DEI Professional Services, LLC ("Consultant") has been contracted by the Flood 

Control District of Maricopa County ("District") with financial assistance under FEMA 

Grant No. EMF-2001-GR-0127 to prepare a floodplain delineation study for portions of several 

washes in the North Scottsdale area. These washes include: 

Stage Coach Pass Wash 
Upper Boulder Wash 
Fan 6C 
Fan 6A plus north and south tributaries 
Upper Fan 5 

Although Fan 6C, Fan 6 and its tributaries, and Upper Fan 5 represent riverine drainage 

within the study area they contribute to their respective alluvial fans located downstream of 

the study area. The scope of work, located in APPENDIX B.5, refers to these streams as 

"fans." All wash names are subsequently presented as named within the scope of work. 

The North Scottsdale Washes lie downstream of Wildcat Hill near the intersection of 

Bartlett Dam Road and Cave Creek Road, and contribute runoff flows to Cave Creek Wash. 

The proposed hydrology boundary delineation, for this project, covers a total of 

approximately 15.2 square miles. This number does not include the delineated area for the 

breakthrough flow fkom the adjacent Rawhide Wash. The proposed hydraulic delineation 

covers a total of approximately 24.1 river miles. The study effort includes field 

reconnaissance, data collection, topographic survey, hydrology, hydraulic analysis, and 

floodplain delineation tasks. Results of the study will be documented in this final technical 

data report. This report will be considered for submittal to the Federal Emergency 
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Management Agency (FEMA) for inclusion of delineated 100-year floodplains on updated 

Flood Insurance Rate Maps (FIRM). 

1.1 Purpose of Study 

The purpose of the study to determine the 100-year, 6-hour flows and the 100-year 

floodplain and floodway delineation for the area described above. This report describes 

the hydrologic and hydraulic analysis for the reaches of the North Scottsdale Washes 

under study. 

The hydrologic analysis defines specific discharges to be used in the hydraulic 

analysis phase of the study. The hydraulic analysis results delineate the floodplains and 

floodways for the study. 

a 1.2 Study Location 

The hydrologic study area covers approximately 15.2 square miles, and is located 

in the northern limits of the City of Scottsdale. The study area is within Sections 2-9 

and 18-17 of Township 5 North, Range 5 East, and Sections 21,22,27-29 and 31-35 of 

Township 6 North, Range 5 East, and Sections 1-3 and 10-13 of Township 5 North, 

Range 4 East, of the Gila and Salt River Base and Meridian. 

1.3 Description of Watershed 

The sub-basin boundaries extend to the divide between the Upper ACDC and 

Lower Verde Watersheds, with elevations ranging from 2,260 feet at Scottsdale and 

North Scottsdale Delineation Study 
FCD 2003C008 

DEI Professional Services, LLC 
Avril2005 

Main Report J iPro~ectsl03062uleporfs\FINALi03062MINREPORTdo~ 

2 



Westland Road, to over 3,280 feet at the divide near Bartlett Dam Road and Cave Creek 

Road. The total drainage area of these sub-basins is approximately 15.2 square miles. 

Slopes range between 1.8 percent 4.5 percent from the northeast to southwest. 

Tributaries to the North Scottsdale Washes have well defined and incised channels in 

the upper reaches, and become less confined in the lower reaches where numerous 

channel braids occur. 

Several Master Planned Communities located within the watersheds are in various 

stages of development. Development within the watershed is typically very low density 

residential. Very low density residential is defined as a residential development in 

which the lots are one (1) acre or larger in size. 

1.4 Previous Studies 

Studies within the area include hydrologic and design studies by: 

Collar, Williams & White Engineering, Master Drainage Plan for Desert Ranch, 
April 15, 1998. 
This report summarizes the proposed drainage concepts and plans for the Desert 
Ranch development, now known as Legend Trail. Upper Boulders Wash, Fan 6C, 
Fan 6A North, Fan 6A South, Fan 6A, and Upper Fan 5 travel through Legend 
Trails. 

Coe & Van Loo Consultants, Inc, Terravita Master Drainage Report, June 11, 
1993. 
This report summarizes the proposed drainage concepts and plans for the Terravita 
development located west of Scottsdale Road. Stage Coach Pass Wash and Upper 
Boulders Wash travel through Terravita. 

KVL Consultants, Inc. and Gilbertson Associates Inc., Drainage Study: Winfield by 
Stone Ridge Builders, March 28, 1997. 
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This report summarizes the proposed drainage concepts and plans for the Winfield 
development located on the southwest corner of Hayden Road and Westland Road. 
Upper Boulders Wash is diverted through Winfield. 

Erie and Associates, Inc., Terravita Master Drainage Study Addendum, September 
1997. 
The study addresses the following issues that developed after the build out of 
Terravita: whether the present system flow splits are in accordance with the original 
study, and whether any modifications should be made to the retention basins to 
improve performance. 

Pacific Advanced Civil Engineering, Final Drainage Master Plan for Whisper Rock 
Development, February 2000. 
This report addresses the drainage issues associated with the planned Whisper Rock 
Development. Whisper Rock is a master planned development consisting of low 
density single family residential homes, 27-hole golf course, and an 
industrial/commercia1 area. Three main washes enter the site. The site lies partially 
within Fan 6. 

Gilbertson Associates Inc., Stonehaven Master Drainage Study, March 1999. 
The Stonehaven Master Drainage Study provides hydraulic and hydrologic analysis 
of the proposed subdivision. Stonehaven is located between Cave Creek Road and 
Stage Coach Pass, east of the 96'h Street alignment and consists of single family 
residences, a golf course, clubhouse, community center and open space. 

Kimley-Horn and Associates, Upper Rawhide Wash Floodplain Delineation Study, 
June 200 1. 
A previous study, which generated the FEMA 100-yr flood plain for Rawhide 
Wash, was completed in June 2001. Rawhide Wash is adjacent to Upper Fan 5. A 
portion of the Rawhide Wash splits to the west and enters Upper Fan 5. This split is 
detailed within this study. 

Ward, North Scottsdale Flood Insurance Study,1992 
A previous study which generated the FEMA 100-yr flood plains south of the study 
area identified in this report for Fan 6C, Fan 6A, and Upper Fan 5 was completed in 
1992 by Ward. DEI has requested the work maps and report in order to coordinate 
the water surface elevation and location with the existing published FEMA flood 
plains. 
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2 ADWRIFEMAFORMS 

2.1 Study Documentation Abstract for FEMA Submittals 

Other 

2.1.1 
2.1.2 

2.1.3 

2.1.4 

2.1.5 

2.1.6 

I date 

2.1.9 1 Unique Conditions and Problems 

Section 2.1: Study Documentation Abstract for FEMA Submittals 

Study Documentation Abstract 
for FEMA Submittals 

2.1.7 
2.1.8 

Restudy Initial 
Study 

Date Study Accepted 
Study Contractor 
Contact(s) 
Address 

Phone 
Internal Reference Number 
FEMA Technical Review Contractor 
Contact(s) 
Address 

Phone 
Internal Reference Number 

FEMA Regional Reviewer 
Phone 
State Technical Reviewer 
Phone 
Local Technical Reviewer 

2.2 FEMA Forms 

DEI Professional Services, LLC 
Hal Matron, P.E., Brian Rahal, P.E. 
6225 N 24" St, Suite 200 
Phoenix, AZ 85016 
(602) 954-0038 
03062 
MAP IX-Mainland 
Elliot Silverston, PhD, P.E. 
7720 N 16" St, Suite 100 
Phoenix, AZ 85020 
(602) 648-2478 
Stagecoach Pass Wash, Upper Boulders Wash, Fan 6A, Fan 
6C, Upper Fan 5 
MAP IX-Mainland 
(602) 648-2478 

Flood Control District of Maricopa County (FCDMC) 
Phone 

Reach Description 
USGS Quad Sheet@) with original 
photo date & latest photo revision 

I I 

FEMA forms are located on the following pages. 

CLOMR 

(602) 506-1501 

FIRM Panel No.: 0413C0850E, 0413C0820F, 0413C0809H 

Cave Creek 196511981, Wildcat Hill 196511981 
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FEDERAL EMERGENCY MANAGEMENT AGENCY (RiM.8 1Va 3067-0148 

OVERVIEW 8 CONCURRENCE FORM ~ r p i r u  SrpemberJa -WS 

PAPERWORK BURDEN DISCLOSURE NOTICE 
Public reporting burden for this farm is estimated to average 1 houi per respanse. The burden estimale indudes the time for reviewing instructions, 
seanhing existing data sources. gatharing and maintaining tha needed data. and mmpleling, reviewing, and submiliing the form. You are not required 
to re- ta this cA!4edion of infonnatlon unless a vaM OM6 mnW number appears in th0 upper right Comer ofthis form. Send comments regarding 
Ihe accuracy of the burden estimate and any suggesiions for redudng l l i i  burden to: InfOImatiOn C ~ l l e c t i ~  Management Federal Emergency 
Management Agency. 500 C Slreet. SW, Washiilon M: 20472. Paperwork Redudion Pmjed (30674148). SubmisJion of the form is required to 
obtain or retaln benemt under the National Flood Insurance Pmgrarn. Phase do not send your completed survey to me above addms, 

FEMA Form 81-89. SEPT 02 Ovewiew & Concurrence Form MT-2 Form t Page 1 of 2 

A. REQUESTED RESPONSE FROM FEMA 

This r e q w d  is  for a (M one): 
. . 

0 CLOMR: A IeHer from FEM commenting on whethar a pmpased prajed, if built as pmposed. would justify a map reuision. or 
proposed hydmbgy changes (See U CFR Ch. 1. Pads 60.65 (L 72). 

LOMR: A lelter fmm FEMA o w l l y  revising the aurent NFiP map to show the changes to Uaodplains. regulatory Roodway or flood 
elevatianr (See Pads 60 66 65 of (he NFlP RagulaSans.) 

B. OVERVIEW 

1. The NFlPmap panet(s) affeded for all impaded mmmunities is (are): 

Community No. . - - - - . 
040017 

2. Floodii Source: Stage Coach Pass Wash. Upper Boulder Wash. Fan 6C. Fan 6A North and South, Upper Fan 5 

3. Pmjed NanWIdentifer: North Swttsdale Floodplain Delineation Study 

4. FEMA zone designations affected: A AE X (choices: A. AH. AO. At-A30. A99. AE, AR, V. V1-V30. VE. 6, C. D. X) 

5. Basis far Request and Type dRevision: 

a. The basis for this r e y o n  request is (check all mat apply) 

~l;yiiial change Improved MethodolagylDala 

I3 Regulalori Flw+vay R e v i s i ~  El 0 t h  ( ~ t t a d ~  Desaiption) d~df  STUP I/ 
Note: A phatcgraph and narrative description of the a m  of concern h not required, but is very helpful during review. 

b. Tha area of revision encampasses the following types of R d i n g  and s m r e s  (check all that apply) 

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

il Alluvial fan Lakes Other (Altach Desuiption) 

Strudures: Channelization LeveelFloodwall ' BridgdCulvert 

Dam El Fill Other, Mach Desaiption 

Communiw Name 

Mng;cura - CO. ~ ~ ~ ~ C D E P D C K T ~  Aceas 
City of Smlisdale. Marimpa County 

Town of Carefree. Marimpa County 

Stale -. 
A x  

A2 
A2 

Map No. 

04013C 
04013C 

04013~ 

Panel No. 

05joE 
0 %ZO rr 
Oq0q Cr 

Effective Date 

7/1q]ol 
7119lO1 
7/19101 



. . C. REVIEW FEE 

Has the fee for the appmpliale iequesl category been induded? yes Fee amount 3, 0' 
No AQch Explanation 
L7p F j d b F b  

Please s w  the FEMA Web site at hUp~llwww.ferna qovlfhMm fees shtm for F w  Amounb and Exmnptions. 

0. SIGNATURE 

All dowmenhslbmilted in suppat of this request are coned lo the be* of my knowledge. I understand Vlat any false swlement may be punishaole oy 
Ine or lrnpnsomenl under Title 18 of the Uniled States Code. Sedim 1001 

MaKing 2 ZD t &. D &4 Lo ST. 
.pc)oEde$ , A z  8sooq 

As the COmmUnity official responsible lor lloodplain management. I hereby acknomdge that we have received and reviewed this Lener o l  Map Revision 
(LOMR) or mnditional LOMR request Based upon the community3 review. we find Ule mmpleled or proposed project meels or is designed la meet all 
01 the mmmwuly floodplan management ~ g u k m e n b ,  including the requirement that no 611 be placed in me regLlalory Roahvay, and lnat all necessary 
Federal. State. and local p m i h  have been, or in ihe case of a mndilional LOMR. will be obtained. In addition. we have delemined that the land and 
any existing w pegosed sbudures to be lemwed horn (he SFHA am or wlll be reasonably sah, imm nowing as aelined in 44CFR 65.2(c), and lhat we 
have available upon request by FEW, all analyses and documentation used to make this determinalion. 

Sgnalure of Requester (required): 

I This cerliUcatian is to be signed andsealed by a licensed land surveyor, registered pmfessional engineer, or ardnied authorized by law lo cert~ly . 
eleMtiMl infmation. All documents submitted in support of this request are mrred to the best of my knowledge. I understand that any false 
StatBment may be punishable by m e  or imprisonmenl under TNe 18 of the United States Code. Sedan 1001. I 

Daybme Telephone No.: 
6-Z JbL-4S-o' 

Date: 

Fax No.: 

~ ~ W % O I  

>--=-- 91=r\-3 I 

I Signature: 
. 

E-Mait Address: 

~. . . 
Cerlifiets &me: 

Hal E Marmn .. 

Company Name: 
DEl Pm~sslanal ServrVms 

I Date: 

09124103 
I 

Ensun Ule forms that a n  ap&uqr&te to your mvision request am Included in your submiltal. 

Umnse No.: 
AZ 16379 

Telephone No.: 
602 954-0038 

I Form Name and INumberl Reuuimd If ... 
Riveme Hydrology and Hyrtaulics Fwm ( F m  2) New or revised disdrarges orwater-surface elevations 

Expiration Date: 
09130106 

Fax No.: 
602 944-8605 

I El Riverim, Structures Form (Form 3) Channel is modified, additiinlrevision of bridgdculverts. 
addilian/revisian of levee/naodwall, additionlrevision of dam 

I 0 Coastal Analysis Form ( F m  4) New or revised coaslal BlevaUons 

Coastal S t~du res  Form (Form 5) Additianlrev~slon of coastal stmcture 

Alluvial Fan Flooding Form (Form 6) Ffood control measures an alluvial fans 

FEMA Form 81-89. SEPT 02 Overview 8 Concurrence Form MT-2 Form 1 Page 2 of Z 



C. REVIEW FEE . 
as the revlew fee far the appmpriateiequest category been induded? Yes Fee amount: S- (3 - No. AItach Explanalion 

CTP F E W ~  GJ *art. 
Please see the FEW Web site at htb~hn~nu.fema.aov/fhmifm..fees.shhn for Fee Amounts and Exemptions. 

D. SIGNATURE 

Y existing or proposed shudures lo be remouedfmm UTE SFHA are or wiU be reasonably safe horn Aaading as defined in 44CFR 65.2(c), and that we 
vailable upon request by FEMA. all anaiyses and documenlatlon used to make this determinalian. 

FonnNams and (Numheq R e ~ u h e d  if ... 

a Riverin8 Sbudures Form (Farm 3) Channel is modified, addilion/rebision of bridgelcuiverts. 
additionlrevision of leveelfloodwall, additionlrevision of dam 

New or revised coastal elevations 

Coastal Strudures Farm (Form 5) Addi8arVrevision of coastal slmcwre 

FEW Fonn 8189. SEPT 02 Ove~view & Concurrence Form MT-2 Farm I Page 2 of 2 



C. REVIEW FEE 

Has t h ~  review fee for the appropriate iequest category been induded? Yes Fee amount 5- d . O No. Anach Explanation 
C 7 P  FEmA m+PFb 

Please see the FEMA Web site at ht&::hwvw.:ema.oovlfhmifrm.fees.shtm for FW Amounts and Exemptions. 

D. SIGNATURE 

All documenls submttted in support ofUns request are coned to the best of my knowledge. I understand that any false slatement may be punishable by 
fine or imprisonment under mUe 18 ol h e  Untlea Skales Code. Seaion 1001. 

As the commudty offidal responsible for floodplain m a n a g e m  I hereby acknowledge that wa have received and reviewed lhis Letter of Map Revision 
(LOMR) w wnd~tional LOMR request Based upon the communityk review, we find the completed or proposed pmjed meets or is designed b meet all 
Of the community floodplain management requirements, including lhe requirement that no fill be placed in tne regulatory Roadway, and that ail necessary 

I Federal. State, and local permits have been, or in the case of a conditional LOMR, wlli be obtained. In addition, we have determined mat the land and 
any existing or proposed structures to be removed from the SFHA are or will be reasonabty Safe ham floodlng as defined in 44CFR 65.2(c), and that we 
have available upon request by FEW,  ail analyses and documentation used to make this determination. 

CERTIFICATION B Y  REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

I This certibtion is la be signed and sealed by a licensed land sumyor, registered professional engineer, or archiled authorized by law lo ccriify 
elevation i nha t i on .  All dowmenk subrn;lied in support of this request are a w e d  to the best of my knowledge. I unaerstand that any blse 
Slat~nent may be punishable by m e  or imprisonment under Title 18 of the United Skates Code. Section 1001. I 

I Signature: 
8 

I :  ;7 $* 
-7-7- .- 

Certi&~'s Name: 
Hal E. Mamn 

Company Name: 
OEl Roiesslonal Services 

I Date: 

09/24/03 

a Rlverine Hydrology and HyUrauNcs Form (Form 2) New or revised diidraqes or water-surface elevations 

Riverine Structures Form (Form 3)  Channel is modified. additionlrevision of bridgelmlverts. 
additionlrevision of leveelfloodwail, additionlrevision of dam 

New or revised coastal elevations 

Coastal Strudures F o n  (Form 5). Additionlreuision of coastal strucNre 

Alluvial Fan ~ l 0 a d . i ~  Form (Form 6) Flood control measures on alluvial fans 

Ucense No.: 
AZ 16379 

Telephone No.: 
602 954-0038 

FEMA F m  81-89. SEPT 02 Overview & Conwrrence Form MT-2 Form 1 Page 2 of 2 

Expiration Date: 
09/30/06 

Fax No.: 
802 944-8605 



3 Survey and Mapping Information 

3.1 Field Survey Information 

DEI Professional Services, LLC surveyed the existing drainage structures along 

major roads, within the washes. These structures will be used as part of the floodplain 

analysis in HEC-RAS. APPENDIX C contains the field notes and locations for these 

structures. 

Due to severe differences between the mapping provided to the Consultant by the 

District and the City of Scottsdale in the Sand Flower and Legend Trail Areas, the City 

of Scottsdale provided field survey of new cross section locations within these 

developments. The differences in elevations and stream locations were a result of 

recent development in the area. DEI Professional Services, LLC used the City of 

Scottsdale provided cross section data to re-compute the floodplains in these areas. 

Where the new cross sections were provided, topographic contours were not used. 

These new cross sections were included for portions of Stage Coach Pass Wash, Fan 6C 

and Fan 6A. Topographic contour lines are not shown on the work maps in areas where 

they were superceded by field survey data. 

3.2 Mapping 
The District provided all mapping to the Consultant. The Scottsdale mapping 

covered the City of Scottsdale Limits at a 2-ft contour interval. Mapping was also 

obtained from the District from the Carefree ADMS study concurrently in progress, for 
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the portion of Carefree that lies within the study watershed. Below is a list indicating 

pertinent information about the Scottsdale mapping used for this study. 

SCOTTSDALE MAPPING, IGA 93-07 
FCD CONTRACT No.: FCD XX-XX 
PROJECT TYPE: Topographic Mapping 
PROJECT MANAGER (FCD): John Rodriguez 
PROJECT CONTRACTOR (Prime): Michael Baker Jr., Inc. 
STARTING DATE: 1/14/1994 
ENDING DATE: 1/14/1997 
VERTICAL DATUM: NAVD88 
MAPPING SCALE (inch-feet): 1:200 
TOPOGRAPHY ORIGINATION DATE: 9/1/1993 
DIGITAL TERRAIN MODEL (0 = no 1 = yes): 1 
ORIGINAL COORDINATE SYSTEMIPROJECTION: Stateplane, Zone 3 176, Units Ft 
GRS 1980, Nad83 

3.3 Establishing of Project Elevation Reference Monuments 

Mapping for the project was provided for the project by the City of Scottsdale to the 

Flood Control District of Maricopa County. Data for this mapping was obtained in the 

1993 to 1994 time period. The survey control points in the area of this study that served 

as the basis for this mapping were obtained as part of the records search. Points from 

the survey were compared to City of Scottsdale record survey monuments. 

The survey control points referenced as Elevation Reference Monuments for this 

study reflected agreement in elevation between the original aerial control survey and 

current record. Points within the current records that did not agree with aerial survey 

control were not considered. Elevation Reference Monuments were also checked in the 

field to verify their elevation. 
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4.1 Method Description 

Peak discharges were determined using the HEC-1 Flood Hydrograph Package 

program, version 4.1. (June 1998). Analyses were conducted in accordance with the 

"Drainage Design Manual for Maricopa County-Volume I Hydrology" (Drainage 

Design Manual) (FCDMC, 1995). 

4.2 Parameter Estimation 

Procedures used in the hydrologic analysis follow the guidelines provided in the 

Drainage Design Manual. The District's Drainage Design Management System 

(DDMSW) software (Version 1.8) was used to compute the sub-basin parameters. 

Results from DDMSW are included in APPENDIX D. 

4.2.1 Drainage Area Boundaries 

Sub-basin boundaries were delineated using a combination of aerial 

topography provided by the District at a scale of 1 inch equals 200 feet with 2- 

foot contour intervals, and aerial photography provided by the District. The 

watershed sub-basin boundaries are presented on two sets of drawings. Each set 

shows the basin boundaries, concentrations points, routes and longest 

watercourse lengths. One set shows the aforementioned information with aerial 

and 1 0 4  contours, while the second set shows the 2 and 10-ft contours without 
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the aerial photography. Topographic mapping from the adjacent Carefree 

ADMS study concurrently in progress contains mapping for a portion of 

Stagecoach Pass Wash was obtained through the District. FIGURE 1 indicates 

basin boundaries, sub-basin names, and major concentration points. FIGURE 

1 is located on the following page. 

4.2.2 Watershed Work Maps 

Work maps are located in the pockets at the end of this report. 

4.2.3 Gauge Data 

No gauge data is available for this watershed. 
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4.2.4 Statistical Parameters 

No gauge data records are available for the North Scottsdale Study Washes 

or its tributaries. However, an analysis was performed for the overall watershed 

using the following two sets of regional regression equations. Descriptions of 

the USGS Roeske and ADWR Methods are shown in the following two 

subsections. 

4.2.4.1 USGS Roeske Method 

Regional regression equations have been developed by the USGS as 

a means to estimate the flood magnitudes at sites without gauging. The 

equations, which have been developed for six different regions within 

the state, utilize the variables of drainage area, mean basin elevation, and 

mean annual precipitation. The methodology is described in detail in the 

report entitled "Methods for Estimating the Magnitude and Frequency of 

Floods in Arizona," (USGS, September 1978). 

The North Scottsdale Washes watershed lies within the Central 

Mountain area for which the regression equations in TABLE 1 may be 

applied: 
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TABLE 1: USGS Roeske Method Equations and Errors 

Where: Q = Flood Magnitude in cfs 
A = Drainage Area in mi2 
E = Mean Basin Elevation in feet above MSLIlOOO 
p = Mean Annual Precipitation in inches 

For the entire study area of 15.2 square miles, a mean basin 

elevation of 2,771 feet, and an annual precipitation of 12 inches were 

used for the entire watershed area, resulting in a 100-year estimated peak 

discharge of 6,230-cfs. Detailed regression data results for each wash at 

specified concentration points are listed in TABLE 5. 

4.2.4.2 ADWR Method Developed by USGS 

The Arizona Department of Water Resources (ADWR) conducted a 

literature search and review of various methodologies for estimating 

flood frequencies throughout Arizona. Results are documented in the 

report, "Requirement for Floodplain and Floodway Delineation in 

Riverine Environments, State Standard Attachment 2-96" (ADWR, July 
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1996). That report recommends the use of the equations shown in 

TABLE 2 for use within Region 12, the region this watershed lies 

within. 

Where: Q = Flood Magnitude in cfs 
A = Drainage Area in mi2 
E = Mean Basin Elevation in feet above MSLIIOOO 

For the entire study area of 11.2 square miles, a mean basin 

TABLE 2: ADWR Method Equations and Errors 

elevation of 2771 feet (El = 2.8) yields a 100-year peak discharge 

Equation 

estimate of 8,290-cfs. The average standard error is given as plus or 

Average 
Standard Error 

minus 39 per cent. Detailed regression data results for each wash at 

specified concentration points are listed for comparison in TABLE 5. 

4.2.5 Precipitation 

Point precipitation depths for the 100-year, 6-hour return period were 

estimated using isopluvial maps presented in the Drainage Design Manual. 

Uniform point precipitation depths were assumed throughout the watershed. 

The 6-hour local storm was selected because the entire watershed area is less 
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than 20 square miles. Depth-areareduction factors are in accordance with 

Table 2.2 of the Drainage Design Manual. 

The MCUHP2 program was used to convert the point rainfall depth into the 

appropriate storm pattern based upon the cumulative drainage area. JD records 

were used per the District's request. 

4.2.6 Physical Parameters 

4.2.6.1 Clark Unit Hydrograph 

The Clark Unit Hydrograph was used in this study to distribute the 

point precipitation for each of the sub-basins. The watershed delineation 

for each wash were all below five (5) square miles; therefore the Clark 

Unit Hydrograph was selected per section 5.2 of the Drainage Design 

Manual for Maricopa County, Arizona Volume I Hydrology. 

4.2.6.2 Time of Concentration 

Time of Concentration was computed using the equation: 

Where: 
Tc = Time of concentration (hrs.) 
L = Length of longest watercourse (mi.) 
Kb = Representative watershed resistance coefficient 
S =Watercourse slope (ft./mi.) 
i = Average rainfall excess intensity, during the time Tc, (inlhr) 
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Basin lengths and slopes were determined using aerial topography 

provided for this study. The slope was computed as the difference 

between the minimum elevation and the maximum elevation along the 

longest flow path, divided by the length of the longest flow path. Time 

of Concentration calculations can be located in APPENDIX D.2 of this 

report. 

4.2.6.3 Basin Roughness 

DDMSW calculated the appropriate Kb, watershed resistance factor, 

for each of the sub-basins areas. Kb is based on the watershed size and 

the roughness characteristics. It can be further described as: 

Kb = mlogA+b 

Where: 
m and b = equation coefficients 
A = drainage area, acres 

Each land use type is associated with one of the following degrees 

of roughness: minimal, low, high, and maximum. The City of Scottsdale 

has indicated the roughness type to be used per land use type. An e-mail 

dated 04-09-02 addressed to Elisa Canez of DEI, and Richard Harris of 

FCDMC, states the roughness types which are to be used. The 

roughness types indicated by City of Scottsdale are consistent with the 
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roughness types per land use that are described within the Drainage 

Design Manual for Maricopa County, Arizona Volume I Hydrology. 

Minimal roughness includes commercial, industrial, residential, 

parks and golf course areas. Low roughness includes agricultural, 

pastures, desert rangelands, and undeveloped urban lands. High 

roughness includes hillslopes, brushy alluvial fans, and hilly rangelands. 

Maximum roughness includes mountains and some wetlands. TABLE 3 

below indicates the value of the equation coefficients m and b in relation 

to the roughness. 

TABLE 3: Kb Coefficients 

Table 5.1 in the Drainage Design Manualfor Maricopa County, 

Arizona Volume I Hydrology describes the typical applications, and 

equation parameters that are associated with each of the degrees of 

roughness. 

Roughness 
Minimum 

Low 
High 

Maximum 

4.2.6.4 Loss Rates 

The Green-Ampt Method was used to compute watershed losses in 

accordance with the Drainage Design Manual for Maricopa County, 

North Scottsdale Delineation Study 
FCD 2003C008 

m 
-0.00625 
-0.01375 
-0.02500 
-0.03000 

Main Reporr 

b 
0.04 
0.08 
0.015 
0.200 

DEI Professional Services, LLC 
March 2005 



Arizona Volume I. Soil types for the study watershed area were obtained 

using maps from the County's Hydrologic Information System (HIS) as 

recreated for the study watershed in the SOIL BOUNDARY EXHIBIT 

located in the back pocket of this report. The eastern most portion of the 

study is part of the Tonto National Forest. The adjoining National Forest 

does not have a soil survey associated with it and thus estimations of soil 

type in the area were done. These estimations were performed with the 

aide of the aerial photography and historical soil surveys in the 

surrounding area. The soil composition for each sub-basin area was 

computed using this soils information overlaid on the sub-basin 

boundaries. Results are summarized in APPENDIX D and in the SOIL 

BOUNDARY EXHIBIT. 

The information was then converted into Green-Ampt soil loss 

parameters using the District's DDMSW. 

Future land use mapping was also obtained from the City of 

Scottsdale's GIs program, as presented in the LAND USE 

BOUNDARY EXHBIT located in the back pocket of this report. This 

information was also used as input to the DDMSW. The vegetation 

coverage, DTHETA, RTIMP, and IA for each land use was estimated, 

based upon City of Scottsdale requirements and recommendations. 

These recommendations are outlined in an email dated 04-09-02 
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addressed to Elisa Canez of DEI, and Richard Harris of FCDMC from 

Collis Lovely of the City of Scottsdale. TABLE 4 summarizes the land 

use parameters used within the HEC-1 model. 

Typical coverage values were assumed based upon the topographic 

conditions. Results are presented in APPENDIX D. 

4.2.6.5 Hydrograph Routing 

Routing of flow along stream reaches was based upon normal depth 

routing. This included the establishment of typical eight-point channel 

cross-sections. Reach lengths and routes are depicted on plan sheets 

with the basin delineation. Topographic and aerial photography formats 

have been prepared. 
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4.2.6.6 Flow Diversion 

In the upper reaches of the watershed, flow remains well confined 

within the existing channel network due to the topographic relief and 

incised nature of the washes. As the channel slopes of the washes lessen, 

the channel cross-sections widen and a reduction in the flow depth 

occurs. In the lower reaches, some of the washes lose their confinement 

and become a network of braided channels. Four flow splits have been 

identified during the hydrologic portion of this study. Each split is 

described further in the APPENIDX B and in APPENDIX D of this 

report. 

In larger flow events, the flow in some of the washes may have the 

capability to leave the channel banks and enter an adjacent sub-basin. 

Areas of potential flow breakout are shown on the HEC-1 

SCHEMATIC located in the back pocket of this report. Estimates were 

made as to the percent of flow breakout at various discharges and will be 

fiwther refined in the hydraulic portion of this study. 

For the purpose of adding hydrographs at concentration points 

downstream of diversions, 100 percent of the area above the diversion 

was manually input into the HEC-I model at hydrograph combination 

points. This was performed for both the diversion hydrographs and the 

remainder hydrographs and their respective downstream concentration 
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points. This will correctly model the areal distribution of a storm 

pattern, as it would apply to the larger area in both cases. The HEC-I 

model typically associates zero area with a diversion hydrograph. 

Special care was taken to assure that, when a divert hydrograph rejoins a 

previous remainder hydrograph, no double addition of areas would 

occur. 

4.3 Problems encountered during the Hydrologic Analysis 

4.3.1 Special Problems/Solutions 

The following are the special problems associated with this study: 

There are four major flow splits within this study. A portion of 
Rawhide wash splits and enters Upper Fan 5. A flow split occurs when 
a portion of Fan 6C enters Upper Boulders Wash at Pima Road. A flow 
split historically occurs within the Sand Flower Subdivision in the area, 
which now contains a diversion dike. A possible flow split occurs in the 
northern areas of Fan 6A North. 

There are no survey monuments associated with the generation of the 
City of Scottsdale topographic mapping, on record. 

The Carefree topography is on a different datum. The Carefree mapping 
was based on 1929 NGVD datum while the Scottsdale mapping datum 
is 1988 NAVD. The reported adjustment factor is 2.23-ft. Reasonable 
adjustments were made by the District in order to continue floodplain 
delineation within these areas. 

Soil type assumptions were made for the study area that lies within the 
Tonto National Forest. 

In September 2004, an error was discovered in the HEC-1 analysis 
consisting of soil type parameters incorrectly entered into the analysis 
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software. Soil types were verified for the area and entered into the 
model correctly. End results were most significant in the Fan 6A, Fan 
6A North and Fan 6A South washes. 100-yr flood discharges were 
replaced with the new discharge values in Fan 6A, only. Reductions in 
the other washes can be considered statistically insignificant, therefore 
no changes were made to Stagecoach Pass Wash, Upper Boulders 
Wash, Fan 6C, or Upper Fan 5. 

Extra concentration points were added to the HEC-1 model after the 
FEMA approval, which raised the flow in concentration point CF6Al 
from 2981 to 3002 cfs. However, after rectifying soils parameters for 
the model. the flow was reduced to 2698 cfs. 

These special problems are further described and analyzed in APPENDIX 

B of this report. 

4.3.2 Model Warning and Error Messages 

WARNING: Excess Ponding less than zero for period. Excess set to zero. 

WARNING: Modified Pulse Routing may be numerically unstable for 
outflows between X to Y. The routed hydrograph should be examined for 
oscillations or outflows greater than peak inflows. This can be corrected by 
decreasing the time interval or increasing storage (use a longer reach). 

4.4 Calibration 

Results were compared with those produced from the regional regression equations. 

A comparison of results at selected locations is shown in TABLE 5. 
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TABLE 5: Comparison of HEC-1 Model Results to Regression Equations 
100-yr, 6-hr Flow Rate (cfs) 

4.5 Final Results/Computer Runs 

The HEC-1 model was used to develop estimates of the 100-year, 6-hour 

discharges throughout the study watershed. The input and output for the model are 

located in APPENDIX D.6. Results for a few selected sub-basins within the study area 

are summarized in TABLE 6. 

TABLE 6: Summary of HEC-1 Model Plow Rates per Square Mile 
1 HEC-1 I Drainace I Com~uted 100-Year. I 

The Hydrology for this study was approved by FEMA on July 26,2002. The 

approval letter is located in APPENDIX B.4 of this report. A full output of data results 

from the HEC-1 model for the 100-yr, 6-hour storm event is presented on the following 

pages. Results are shown in both HEC-1 operating order and alphabetically. 

ID 

CSCPOl 
CUB0 1 
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(mile2) 
2.109 
1.777 
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Flow (cfs) 

1996 
2178 
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946.4 
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Flood Control District of Maricopa County 
03062.10 - NORTH SCOTTSDALE DELINEATION STUDY HEC-1 Peak Flow 

Major ID Type Area 
Basin ID (sq mi) 

~~~ - 
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SCP-I 1 

.. 
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.. 
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SCPJE 
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Flood Control District of Maricopa County 
03062 10 - NOHlH SCOTTSDALE DELINEATION STUDY HEC-1 Peak Flow 

Summary 
Page I 

Major ID Type Area 
Basln ID (sq ml) 

2 Year 5 Year 
(CfS) (CfS) (cfs) 

10 Year 25 Year 50 Year 100 Year 
(Ck) (CfS) (CfS) 

Combined 
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Hydrograph 
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Summary 
Page 1 

Flood Control District of Maricopa County 
03062.10 -NORTH SCOTTSDALE DELINEATION STUDY HEC-1 Peak Flow 

0211 1/05 

a Major ID Type Area 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 
Basin ID (sq mi) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

RF6AN1 
F6A-1 
CF6A1 
RHW-1 
DRHOUT 
DRHWI 
RRHWI 
UF5-5 
RUF55 
UF5-4 
CUF54 
RUF54 

Routed 
Hydrograph 
Combined 
Hydrograph 
Diversion 
Hydrograph 
Routed 
Hydrograph 
Routed 
Hydrograph 
Combined 
Routed 
Hydrograph 
Combined 
Hydrograph 
Combined 
Routed 
Hydrograph 
Combined 
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Flood Control District of Maricopa County 
03062.10 -NORTH SCOTTSDALE DELlNEATiON STUDY HEC-1 Peak Flow 

0211 1105 

Major ID Type Area 
Basin iD (sq mi) 

CF6C3 
CF6C4 
CF6C5 
CSCPOI 
CSCPO2 
CSCPO3 
CSCP04 
CSCPO6 
CSCPO7 
CSCPO8 

Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Comb~ned 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Combined 
Hydrograph 
Diversion 
Hydrograph 
Combined 
Diversion 

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 
(cfs) (cfs) (cfs) (C~S) (cfs) (cfs) 
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Flood Control District of Maricopa County 
03062.10 - NORTH SCOTTSDALE DELINEATION STUDY HEC-1 Peak Flow 

0211 1/05 
Summary 
Page 1 

a Major ID Type Area 
Basin ID (sq mi) 

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 
(cfs) (cfs) (cis) (CfS) (c~s) (c~s) 

DRHWI 
F6A-1 
F6AN-1 
F6AN-2 
F6AN-3 
F6AN-4 
F6AN-5 
F6AN-6 
F6AN-7 
F6AN-8 
F6AS-I 
F6AS-2 
F6AS-3 
F6AS-4 
F6AS-5 
FCC-1 A 
F6C-1 B 
F6C-I C 
F6C-ID 
F6C-2 
F6C-3 
F6C-4 
F6C-5 
F6C-6 

Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hvdroara~h 
~bute; 
Routed 
Routed 
Routed 
Routed 
Routed 
Routed 
Routed 
Routed 
Routed 
Routed 
Routed 
Routed 
Routed 

RFGANR 

RF6C4 
RF6C6 
RHW-1 
RRHWI 
RSCP02 
RSCP03 
RSCPO4 
RSCPO6 
RSCP07 
RSCP08 

Routed 1.05 

Routed 
Routed 1.79 
Routed 1.68 
Routed 1.6 
Routed 1.11 
Routed 1.01 
Routed 0.54 
Routed 0.41 
Routed 0.3 
Routed 0.17 
Routed 0 06 
Routed 1.73 
Routed 0.14 
Routed 0.03 
Routed 0.15 
Routed 0.09 
Routed 0.18 

RSCPO9 
RSCPIO 
RSCPIZ 
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Summary 
Page 1 

Major ID Type 
Basin ID 

SCPZA 
SCP-2B 
SCP-4A 
SCP-46 
SCP-5A 
SCP-56 

Flood Control District of Maricopa County 
03062.10 -NORTH SCOTTSDALE DELINEATION STUDY HEC-1 Peak Flow 

Area 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 
(sq mi) (cfs) (c~s) (cfs) (13s) (c~s) (c~s) 

Routed 
Routed 
Routed 
Routed 
Routed 
Routed 
Routed 
Routed 
Routed 
Routed 
Routed 
Routed 
Routed 
Routed 
Routed 
Routed 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Routed 
Routed 
Routed 

SF6C2 Routed 1.18 
SSCPOI Routed 2.11 
SSCPO2 Routed 1.79 
SSCPO6 Routed 1.11 
SSCP2B Routed 1.73 
SSCP4B Routed 0.14 
SSCP5B Routed 0.03 
SSCP5C Routed 0.15 
SUB01 Routed 1.73 
SUB05 Routed 1.17 
SUBOSB Routed 1.08 
SUBO6B Routed 0.05 
SUBOGC Routed 0.04 
SUB09 Routed 0.7 
UB-01 Hydrograph 0.05 
UB-02 Hydrograph 0.05 
UB-03 Hydrograph 0.03 
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Flood Control District of Maricopa County 
03062.10 -NORTH SCOTTSDALE DELINEATION STUDY HEC-1 Peak Flow 

Summary 
Page 1 0211 1105 

Major ID Type Area 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 
Basin ID (sq mi) (cfs) (ds) (cfs) (cfs) (cfs) (cfs) 

Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
Hydrograph 
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5 Hydraulics 

5.1 Method Description 

The washes for the North Scottsdale Delineation Study lie downstream of Wildcat 

Hill near the intersection of Bartlett Dam Road and Cave Creek Road, and contribute 

runoff flows to Cave Creek Wash. The delineation covers a total of approximately 24.1 

river miles. The entire study area covers approximately 11.2 square miles and lies 

within Sections 2-9 and 18-17 of Township 5 North, Range 5 East, and Sections 21,22, 

27-29 and 31-35 of Township 6 North, Range 5 East, and Sections 1-3 and 10-13 of 

Township 5 North, Range 4 East, of the Gila and Salt River Base and Meridian. 

The washes are comprised of sandy to sandlcobble bottoms typical of desert 

washes in central Arizona. The banks and overbank areas are comprised of fairly lush 

desert brush, mesquite, and palo verde trees in the upper wash reaches to sparser 

vegetation comprised predominately of salt cedar, mesquite trees, palo verde trees and 

creosote brush in the lower reaches of the washes. The general slope of the land ranges 

from 1.8% to 4.5% . Tributaries to the North Scottsdale Washes have well defined and 

incised channels in the upper reaches, and became less confined in the lower reaches 

where numerous channel braids occur. 

The hydraulic analysis of the riverine portion of the study was prepared utilizing 

the U.S. Army Corps of Engineers, Hydrologic Engineering Center, HEC-RAS River 

Analysis System. The computer model is Version 3.0.1 dated March 2001. 
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5.2 Work Study Maps 

Floodplain Maps were prepared from the aerial mapping and topography provided 

by the FCDMC IGA #93-07, mapping date January 1997, ortho photograph 2001.The 

full size maps are at a scale of 1" = 200' with a contour interval of 2-feet. FIGURE 2 

indicates the floodplain boundaries for the entire study area. A half size map is 

included on the following page. 

The work-study maps followed basic FEMA format for floodplain and floodway 

delineation. Cross section identifiers are based on river miles above the start of the 

detailed delineation and correspond to the length along the thalweg. Water surface 

elevations for both the floodplain and floodway delineation are shown on the cross 

section identifiers. The peak 100-year, 6-hour discharge is shown at cross sections 

where there is a flow change. 

The topography contours were removed from the Work Study Maps in some areas 

where additional field survey was collected by the City of Scottsdale. Additional field 

survey was needed in some areas where the topography had recent changes due to local 

development and construction activities since the original topography contours were 

created. The additional field survey points were primarily for the purposes of creating 

representative cross-sections in the HEC-RAS model. However, the extent of the local 

field survey was insufficient to alter the provided topography contours to reflect current 

conditions. Therefore, topography contours are not shown in those areas. 
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* 5.3 Parameter Estimations 

5.3.1 Roughness Coefficients 

The procedure presented in the report entitled Estimated Manning's 

Roughness Coefpcients for Stream Channels and Flood Plains in Maricopa 

County, AAvona (USGS, 1991) was used for the estimation of Manning's "n" 

values. The procedure consists of selecting a base "n" for both the channel and 

overbank areas, and applying an adjustment factor to account for the roughness 

associated with channel irregularity, obstructions, vegetation, and channel 

meandering. Tables 1 and 2 of that report give a range of base "n" and 

adjustment factors (USGS, 1991). These tables were used to prepare a summary 

of values for use in this study, based upon the physical conditions observed and 

documented in the photographs, which follow. The composite Manning's "n" 

value can be computed as follows: 

Where: n = composite "n" 
nb = base "n" for a straight uniform channel 
nl = surface irregularities component 
n2 = obstruction component 
n3 = vegetation component 
mf = meandering factor 

Photographs were taken at representative cross-section locations. It is 

assumed that the computed composite "n" value may be applied to an entire 

river reach. At each cross-section, estimates were made for the above 
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parameters for the left overbank, the main channel, and the right overbank. For 

overbank areas with non-uniform vegetation, roughness parameters were 

estimated at more than one location and a weighted average roughness 

parameter computed based upon the estimated flow width. 

5.3.2 Expansion and Contraction Coefficients 

Normal expansion and contraction coefficients of 0.1 and 0.3 are used 

throughout each of the study washes and reaches. These coefficients were 

adjusted to 0.3 and 0.5, respectively, in the area of culverts and other drainage 

structures. There are no unusual conditions that would warrant significant 

changes to these coefficient assumptions. 

a 5.4 Cross Section Description 

Cross sections for the study were generally placed approximately 500-ft apart. 

Additional cross sections were added where abrupt flow changes and major roadways 

occurred. Cross sections were oriented at or near perpendicular to the flow direction. 

In most cases, the washes are fairly well defined and this precluded the aspect of 

providing "angles' cross sections to cover flow divergence. There are, however, 

several locations where exceptions were made and angled or deflected cross-sections 

were used. 
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Cross section geometry was initially obtained from the FCDMC provided 

topography. A routine within BOSS RMS was used to obtain the initial cross section 

geometry. This geometly was imported into HEC-RAS and was updated as necessary. 

Following the initial draft report review, it was determined that the changes in 

topography due to development in the study area that had occurred since the 1994 

mapping date, would limit the validity of the study in some areas. The City of 

Scottsdale agreed to provide new elevation and cross section data to reflect the results 

of development and construction activities. This information included new cross 

section survey data and final elevation certificates on buildings adjacent to the study 

area. The survey data was incorporated into the floodplain delineation analysis. The 

building certificates were used to determine if a unit was within or outside of the 

floodplain boundary. 

5.5 Modeling Considerations 

5.5.1 Hydraulic Jump and Drop Analysis 

There are no considerations for hydraulic jump within the washes studied. 

5.5.2 Bridges and Culverts 

There are numerous culverts located within the studied washes. DEI 

surveyed the culverts to determine the inverts, types and amount of culverts 

located below major roadways. In addition to the survey AS-BUILT plans were 

researched. The survey and plans were used together to determine the nature of 
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the culverts in the area. The table located in APPENDIX E.4 illustrates the 

culverts located within each wash and whether the plans, survey or both were 

used to determine the roadway deck and invert elevations. AS-BUILT plans 

used can also be found within this appendix. 

5.5.3 Levees and Dikes 

A diversion structure was constructed within the Sandflower Subdivision. 

This structure was designed and constructed to eliminate a flow split condition. 

This flow historically split from the main wash and traveled through the 

northern part of Sandflower and the Boulders. The design and construction of 

the diversion dike was a joint venture between the Boulders and Stardust 

Development, Inc. also known as Sandflower. This diversion structure was 

constructed mainly to prevent flooding within the Boulders subdivision. 

At the time of this study, the diversion structure was privately owned and 

maintained by the Sandflower Subdivision. A review of the structure and its 

constructed condition yielded the opinion that the structure did not meet FEMA 

design guidelines. If a structure can not be certified, the FEMA design 

guidelines require analysis for the structure using two scenarios: in place and 

failed. Certification of the structure per FEMA design guideline requirements 

would eliminate the failed condition analysis. This flow split occurs after 

concentration point CSCP03 in the HEC-1. This subject structure can be found 
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on study map sheet 3 of 24 between sections 2.70 and 2.86 of Stage Coach Pass 

Wash. 

5.5.4 Ineffective Flow Areas 

Ineffective flow areas were added on cross sections located directly 

upstream and directly downstream of the culverts. These ineffective areas were 

used to model the correct amount of active flow area just upstream and just 

downstream of the culverts. The placement of the ineffective flow areas are 

consistent with the placement indicated within the HEC-RAS Hydraulic 

Reference Manual. If the placement of ineffective flow areas lie within the 

channel banks the ineffective flow area was moved to the bank station. This was 

done to allow water to pond up to the bank stations for the floodway 

calculations. 

5.5.5 Supercritical Flow 

No assumptions for supercritical flow were made in this study. Washes 

were modeled with critical depth as the final control to make a conservative 

determination of water surface elevation. 

5.6 Floodway Modeling 

The floodways for this study were modeled initially using Method 4 with target 

elevation increases of 1 and 0.8-feet and equal encroachment on both sides of the wash. 
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After the initial encroachment run was completed, Method 1 was utilized to set the 

floodway stations on the right and left sides. The change in water surface elevation was 

maintained under 1-ft. 

5.7 Problems Encountered During the Hydraulic Study 

5.7.1 Special Problems and Solutions 

The following are special problems associated with this study: 

The culverts under Westland Road at the intersection of Fan 6C and 
Westland Road were designed for a flow of 605 cfs. The computed 
flow in this study for the same area is 1,513 cfs. The amount of flow 
traveling towards those culverts is more than double; therefore the 
possibility of having flow breakout to the west is possible. An adjacent 
Zone A has been delineated to compensate for this possible breakout 
flow. This problem is further described in APPENDIX B.l  of this 
report. 

Within some areas the topography does not appear to reflect current 
developments. The topography was prepared in 1997 and does not 
appear to reflect the grading changes since that time. Such areas include 
the following sub-divisions: Boulders, Winfield, Mirabel, Sandflower, 
and Legend Trail. Below is a list of river miles, per wash in which the 
topography does not appear to reflect current developments: 

Stagecoach Pass Wash: 1.13-1.53 (Boulders), 1.88-2.15 (Boulders), 
2.23-2.92 (Sandflower), 3.16-3.31 and 6.50-6.55 (Mirabel) 

Upper Boulders Wash: 0.47-0.71 (Winfield), 0.75 (Boulders), 0.88 
(Boulders), 1.36-1.42, and 2.98-3.24 (Legend Trail) 

Fan 6C: 0.38(Winfield), 0.43-0.94, and 1.78-2.70 (Legend Trail) 

The City of Scottsdale provided cross sections prepared by their survey 
department within Sandflower and Legend Trail in order to model the 
current conditions. In addition, elevation certificates were provided for 
most homes within the floodplain and floodway in order to determine 
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whether or not these homes are in affected flood zone boundaries. These 
homes are designated as blocked obstructions in the HEC-RAS models. 

A levee was constructed by the developer of the Legend Trail 
development along the golf course between sections 1.88 and 1.93 of 
Wash Fan 6C. This levee does not meet FEMA criteria. At the 
direction of FEMA's project officer, analysis was made with the levee 
remaining in place and the levee in a failed condition. Failure of the 
levee would result in a potential breakout of the flows into constructed 
residential units. 

Construction of the Sand Flower development has resulted in an 
encroachment of on the floodplain of Stage Coach Pass Wash. A 
potential flow split has been noted at cross section location 2.23. Water 
at this location has the potential to be diverted out of the floodplain and 
into another watershed area. The amount of flow that could be 
potentially diverted was not computed due to a lack of available 
elevation data outside of the City of Scottsdale supplied cross sections. 
In addition, a residence at this location has a finished floor elevation that 
is approximately equal to the calculated water surface elevation without 
flows being diverted from the floodplain. As the diversion of flows 
would lower the calculated floodplain water surface the residential unit 
was not included in the floodplain boundary. This assumption was 
discussed on September 26,2003 with representatives of the FCDMC 
and City of Scottsdale. It was agreed that the City would send a letter to 
the owner that related the conditions with a suggestion that flood 
insurance be purchased. 

These special problems are further described and analyzed in APPENDIX 
B of this report. 

5.7.2 Modeling Warnings and Error Messages 

There are a number of warning messages associated with the profile runs. 

These messages are mainly due to the steep nature of the watershed and the 

inability of the program to calculate water surface elevations within the 
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specified number of iterations. Below is a list of WARNING messages from the 

14EC-RAS Models. 

WARNING: The energy equation could not be balanced within the 
specified number of iterations. The program used critical depth for the water 
surface and continued on with the calculations. 

WARNING: The energy loss was greater than 1.0-ft (0.3 m) between the 
current and previous cross section. This may indicate the need for 
additional cross sections. 

WARNING: During the standard step iterations, when the assumed water 
surface was set equal to the critical depth, the calculated water surface came 
back below critical depth. This indicates that there is not a valid subcritical 
depth answer. The program defaulted to critical depth. 

WARNING: The conveyance ratio (upstream conveyance divided by 
downstream conveyance) is less than 0.7 or greater than 1.4. This may 
indicated the need for additional cross sections. 

WARNING: Divided flow computed for this cross section. 

WARNING: The velocity head has changed by more than 0.5-ft (0.15 m). 
This may indicate the need for additional cross sections. 

WARNING: The energy equation could not be balanced within the 
specified number of iterations. The program selected the water surface that 
had the least amount of error between computed and assumed values. 

WARNING: The parabolic search method failed to converge on critical 
depth. The program will try the cross section slicelsecant method to find 
critical depth. 

WARNING: The energy equation could not be balanced within the 
specified number of iterations. The program used critical depth for the water 
surface and continued on with the calculations. 

Computed Water Surface Elevations (CWSEL) as calculated within the 

HEC-1 models were tested by adding additional cross sections to the model at 
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various locations. The models were re-run once the additional sections were 

added. The results for the CWSEL for these tested cross sections remained 

unchanged. Therefore, the reported results are considered to be accurate within 

acceptable tolerances. 

5.8 Calibration 

There were no special calibration efforts made with the exception of the 

encroachment runs. There are no gage data or physical flow or depth measurements to 

compare to the HEC-RAS model results. 

5.9 Final Results 

5.9.1 Hydraulic Analysis Results 

The Hydraulic Modeling and Culvert tables (TABLES 8 through 21) on 

the following pages shows the hydraulic model results of each of the riverine 

studies conducted for the North Scottsdale Delineation Study. 

5.9.2 Verification of Results 

The results obtained from the North Scottsdale Delineation Study seem to be 

reasonable with the assumption of critical depth for the initial water surface 

elevation, providing the most conservative answer for floodplain administration 

purposes. Upper Fan 5, Fan 6A and Fan 6C tie into existing Zone AO's located 

directly downstream of our study areas. TABLE 7 shows a comparison of the 
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existing Zone A 0  and the proposed Zone AE depths and velocities for these three 

(3) washes. 

TABLE 7: Existing Zone A 0  and Proposed Zone AE 

The results obtained from this study are within a reasonable range when 

compared with the Zone A 0  directly downstream of this study. 

Wash 

Upper Fan 5 
Fan 6A 
Fan 6C 
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Zone A 0  
Depth 

3 
3 
2 

Zone AE 
Velocity 

7 
7 
6 

Depth 
2 
2 
1 

Velocity 
- 

8.6 
8.8 
6.2 



TABLE 8: Hydraulic Modeling Output Table Stagecoach Pass Wash w/ Levee Failed 
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TABLE 9: Culvert Table Stagecoach Pass Wash wl Levee Failed 

Stagecoachpass-2 1 2.96 CULVERT#? I 100-yr6-yr ( 2490.30 1 2486.60 1 2491.90 1 1792 1 1792 1 735.90 1 8.80 1 16.08 1 1.28 
Stage~~achPass-2 1 2.96 CULVERT#l I Method 1 1 2490.30 1 2486.82 1 2492.66 1 1792 1 1792 1 567.95 1 10.20 1 16.96 1 1.38 
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TABLE 10: Hydraulic Modeling Output Table Stagecoach Pass Wash wl Levee in Place 
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TABLE 11: Culvert Table Stagecoach Pass Wash wl Levee in Place 
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TABLE 12: Hydraulic Modeling Output Table Upper Boulders Wash 
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I I I I I I I I I I I 
UpperBoulders-I 1 1.16 1 100-yr6-hr 1 1667 / 2391.17 1 2391.17 1 8.74 1 363.50 1 2.43 1 0.99 1 9936.87 1 10015.36 
UpperBoulders-I 1 1.16 1 Meth 1 1 1667 1 2391.17 1 2391.17 ( 8.74 1 146.23 1 2.43 1 0.99 1 9936.87 1 10015.36 
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TABLE 13: Culvert Table Upper Boulders Wash 

Reach River Sta I Profile I Culv WS Inlet I Culv WS Outlet I Culv EG Inlet I Q Total I Culv Q I Q Weir I CulvVel US I CulvVel DS I Culv Frdn Ls 

UpperBoulders-1 
UpperBoulden-I 

UpperBoulden-I 
UpperBoulders-I 

3.64 Culvert#l 
3.64 Culvert # I  

UpperBoulders-I 
UpperBoulders-1 
UpperBoulders-l 
UpperBouiders-I 
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(n) I 

3.045 Culvert#l 
3.045 Culvert # I  

UpperBoulden-I 
UpperBoulders-I 
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I I I I I 

100-yr6-hr 
Meth 1 

1.17 CULVERTM 
1.17 Culvert#2 

1.17 CULVERT#l 
1.17 Culvert #2 

(ft) 

100-yr6-hr 
Meth 1 

0.73 CULVERT#I 
0.73 CULVERT#I 

2630.00 
2630.00 

100-yr6-hr 
100-yr6-hr 

Meth 1 
Meth 1 

(fi) 

I I 
2577.77 1 2576.64 1 2579.82 

2577.77 1 2576.64 1 2579.82 
i i 

100-yr6-hr 
Meth 1 

(fi) I (c~s) I (ds) I (ck) I (WS) I (WS) 

2626.10 
2626.10 

2394.00 
2394.00 
2394.00 
2394.00 

735 
735 

2347.00 
2347.00 

2631.53 
2632.31 

2391.77 
2392.62 
2393.00 
2392.70 

735 
735 

2341.50 
2341.50 

238 
238 

2396.49 
2396.57 
2396.52 
2396.87 

11.48 
11.48 

2349.76 
2350.13 

238 
238 

1628 
1628 
1628 
1628 

11.48 
11.48 

1667 
1667 

103.37 
90.90 

1.13 
1.13 

1628 
1628 
1628 
1628 

1667 
1667 

9.60 
10.41 

816.17 
816.17 
701.29 
701.29 

466.95 
389.85 

9.60 
10.41 

10.40 
9.77 
12.58 
10.09 

2.66 
3.13 

13.33 
14.19 

15.00 
10.80 
12.58 
10.91 

1.22 
2.14 
1.06 
2.32 

13.33 
14.19 

5.50 
5.50 



TABLE 14: Hydraulic Modeling Output Table Fan 6C w/Levee Failed and North Branch Flow Split 
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I I I I I I I I I I I 

Fan6C-I 1 1.88 1 100-yr6-hr 1 1346 1 2570.44 1 2566.96 1 4.82 1 104.94 1 3.26 1 0.38 1 9986.26 1 10091.20 
Fan6C-I 1 1.88 1 Method 1 1 1346 1 2570.55 1 2566.96 1 5.09 1 43.56 1 6.22 1 0.35 1 9987.67 1 10031.23 
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* Due to complex hydraulic conditions. Floodway Elevations are not determined downstream of cross-section 0.82. See Appendix 0.1, Spec~al Problems 
R e ~ o r t  for details. 
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TABLE 15: Culvert Table Fan 6C w/Levee Failed and North Branch Flow Split 
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TABLE 16: Hydraulic Modeling Output Table Fan 6C wkevee In Place and South Branch Flow Split 
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I I I I I I I I I I I 
~ a n 6 ~ - I  1 1.88 1 100-yr6hr 1 1346 1 2570.44 1 2566.96 1 4.82 1 104.94 1 3.26 1 0.38 1 9986.26 1 10091.20 

Fan6C-I. 1 1.88 1 Method 1 1 1346 1 2570.55 1 2566.96 1 5.09 1 43.56 1 6.22 1 0.35 1 9987.67 1 10031.23 
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TABLE 17: Culvert Table Fan 6C wkevee In Place and South Branch Flow Split 
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TABLE 18: Hydraulic Modeling Output Table Pan 6A, Fan 6A North, Pan 6A South 
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I I I I I I I I I I I 
Fan 6AN-1 1 1.90 1 100-yr6-hr 1 1678 1 2632.61 1 2632.61 1 7.35 1 236.77 1 1.33 1 0.82 1 9975.45 1 10212.22 
Fan 6AN-1 1 1.90 1 Method 1 1 1678 1 2632.67 1 2632.67 1 8.93 1 74.37 1 2.53 1 0.99 1 9977.77 1 10052.14 
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TABLE 19: Culvert Table Fan 6A, Fan 6A North, Pan 6A South 
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TABLE 20: Hydraulic Modeling Output Table Upper Pan 5 
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TABLE 21: Culvert Table Upper Fan 5 

I 
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6 Erosion and Sediment Transfer 

No erosion or sediment transfer was taken into account for the riverine portions of this 

study. 

6.1 Method Description 

This item was not included as part of this study. 

6.2 Parameter Estimation 

This item was not included as part of this study. 

6.3 Modeling Considerations 

This item was not included as part of this study. 

e 6.4 Method Description 

This item was not included as part of this study. 

6.5 Problems Encountered During the Study 

This item was not included as part of this study. 

6.6 Calibration 

This item was not included as part of this study. 

6.7 Final Results 

This item was not included as part of this study. 
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7 Draft FIS Report Data 

7.1 Summary of Discharges 

Draft Summaries of Discharges Results Tables are located on the following pages. 
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Flooding Source and Location 
- 

Drainage Area Peak Discharges (cfs) 
(Square Miles) 10-year 50-year 100-year 500-year 

Stage Coach Pass Wash 
At confluence with Scottsdale Road 1.6' 1 - 1 1,996 - 1 
At confluence with Pma  Road 

i 
1.10/ - 1 1 1,308 - 1 - 

Approx. 600-ft upstream of confluence with Stage Coach Pass 1.01 - 1 - 1 1,116 1 
At East boundary with Town of Carefree and City of Scottsdale 0.54 - 1 - 1 844 - 1 
At the Northeast comer of Section 32, Township 6N, Range 5E 0.304 - 1 - 1 758 - 1 

Upper Boulders Wash 
Approx. 2,300-ft upstream of Scottsdale Road 
At confluence with Westland Road 
At confluence with Hayden Road 
At confluence with Pima Road 

Fan 6C 
At confluence with existing FEMA alluvial fan 
At confluence with Westland Road 
At confluence with Pima Road 

Fan 6A North 
Approx. 1300-ft upstream of confluence with north boundary of 1.27 - 1 - 1 1,527 - 1 
Legend Trail Subdivision 

Fan 6A South 
Approx. 85043 upstream of confluence with east boundary of 1.44 - 1 - 1 1,493 - 1 
Legend Trail Subdivision 

Fan 6A 
At confluence with existing FEMA alluvial fan 
At confluence with Fan 6A North and Fan 6A South 

' Not Computed 
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Flooding Source and Location 

Upper Fan 5 
At confluence with existing FEMA alluvial fan 
Approx. 1250-ft upstream of confluence with Pima Road 
Approx. 1000-ft upstream of confluence with east boundary of 
Legend Trail Subdivision 

1 Not Computed 

Drainage Area Peak Discharges (cfs) 
(Square Miles) 10-year 50-year 100-year 500-year 
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0 7.2 Ploodway Data 

Draft Floodway Data Tables are located following the Summary of Discharges 

Results Table. 
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1 Miles above centerline of Scottsdale Road (Scottsdale Road = 1 .OO miles) 
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FLOODING SOURCE 
BASE FLOOD 

WATER SURFACE ELEVATION 
WITHOUT IINCREASE 

(FEET NAVD) 
CROSS SECTION 

Stagecoach Pass 
Wash 

(Cont'd) 

FLOODWAY 

2910.6 
2917.0 
2930.6 
2942.3 
2948.9 
2955.5 
2962.5 

DISTANCE' 

6.59 
6.63 

6.73 
6.8 
6.85 
6.88 
6.93 

(FEET) 

164 
159 
143 
75 
44 
47 

29 

2910.6 
2917.0 

2930.6 
2942.3 
2948.9 
2955.5 
2962.5 

SECTION 
AREA 

(SQ FEET) 

126 
126 

130 
97 
66 
66 
56 

MEAN 
VELOCITY 

(FTIS) 

5.0 
5.0 
4.9 
6.5 
6.9 
6.8 
8.0 

2910.6 
2917.0 
2930.9 
2942.4 
2949.7 
2955.5 
2962.5 

0.0 
0.0 
0.3 
0.1 
0.8 
0.0 
0.0 



FLOODING SOURCE FLOODWAY 
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' Miles above centerline of Scottsdale Road 
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1 Miles above centerline of Dove Valley Road 
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1 '  Miles above centerline of Pima Road I 
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BASE FLOOD 
FLOODING SOURCE FLOODWAY 

WATER SURFACE ELEVATION 
SECTION MEAN WITHOUT 

CROSS SECTION DISTANCE' AREA VELOCITY 
INCREASE R E ~ u L ~ T O R y  1 FLOODWAY I FLOODWAY 

(FEET) (SQ FEET) (FTIS) (FEET NAVD) 
Upper Fan 5 

(Cont'd) 
4.76 29 53 7.7 2751.9 2751.9 2752.0 0.1 

4.8 67 104 3.9 2754.8 2754.8 2755.2 0.4 

4.88 29 52 7.7 2763.2 2763.2 2763.2 0.0 

4 85 31 65 6.2 2769.8 2769.8 2770.3 0.5 

1 ' Miles above centerline of Pirna Road (Pima Road = 1.00 miles) 
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7.1 Annotated Flood Insurance Rate Maps 

Annotated Flood Insurance Rate Maps are located on the following pages. 
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7.4 Flood Profiles 

Flood Profiles are located on the following pages. 
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STREAM DISTANCE I N  MILES ABOVE CENTERLINE OF PIMA ROAD 
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BARTLETT DAM ROAD 

LEGEND 
SPECIAL NOTES SOlL MPE 

CODE 

AoB 

PnC 

Ru 

Td3 

22 

24 

AoB 

Ru 

22 

57 

ESTIMATED SOlL TYPE 

ESTIMATED SOlL TYPE 

ESTIMATED SOlL TYPE 

ESTIMATED SOlL TYPE 

DRAINAGE BOUNDARY 

STAGECOACH PASS 

I CAREFREE HWY 

3 
2 
1 

NO. REVISION BY DATE 

WATERSHED KEY MAP AND SHEET INDEX 

I STAGECOACH PASS WASH 

UPPER BOULDERS WASH 

I FAN 6C 

I FAN 6A 

FAN 6A N O R M  - FAN 6A SOUTH 

UPPER FAN 5 

- 
Hw z 
WmalTAlll & 

d e s N 
k 1" = 8000' 

I FLOOD CONTROL DISTRICT 
O F  MARICOPA C O U N T Y  
NORTH SCOTTSDALE FLOODPLAIN 

DELINEATION STUDY 
FCD 2003 COO8 

1200' 0' 1200' 2400' 
I H H  I I 
SCALE: I"= 1200' 

I I I 01 I ~ I S M . ~ W ~  BOUNDARY 



0.20 UNITS/AC 

0.56 UNITS/AC 

0.73 UNITS/AC 

0.77 UNITS/AC 

0.81 UNITS/AC 

0.85 UNITS/AC 

0.86 UNITS/AC 

0.91 UNITS/AC 

1.00 UNITS/AC 

1.10 UNITS/AC 

1.50 UNITS/AC 

3.00 UNITS/AC 

COMMERCIAL COMMERCIAL 

PARKS 

GOLF COURSE GOLF COURSE 

NATIONAL 
FOREST 

City Boundary 

*Land Use Map prepared from City of Scottsdale provided 
GIs Zoning Districts. For areas without GIs zoning 
designation COS provided the units per acre and/or other 
land uses. These areas have been adjusted to the next 
highest density level. 

WATERSHED KEY MAP AND SHEET INDEX 

STAGECOACH PASS WASH 

UPPER BOULDERS WASH 

FAN 6C 

FAN 6A 

FAN 6A NORM - FAN 6A SOUM 

UPPER FAN 5 

irnPYFM38 
v, i m w m  

I H H 

SCALE: I"= 1200' 

I CAREFREE 

v, 
LONE MOUNTAIN ROAD - 



SUB -13ASih BOUiuDAFiY 

SUS--BASIN lNDEi\iilriCATION 

LY ROUTE f-lYDliOGKAPH 

COMBINE HYDROGRAi'H 

WATERSHED K E Y  M A P  AND S H E E I  INDEX 1 
I STAGECOACli PASS WASii  

I UPPER BOULDERS WASH 

r FAN 6C 
FAN 6,4 

D FAN 6 A  NORTH 
FAN 6,4 SOG'T'ii 

YPPkK FAN .', 

I" = 8000' 

I ........... -- 
REVISION . ........ ~ .... 1 B Y  DATE ................... 

DISTRICT 
OF MARICOPA COUN'rY 

FiOODPL.AIN 
DELlNtlHTlON STUDY 

FCD 2003 COO8 



88.05 acres DRAINAGE BASIN AND AREA 81 91 663.5 sqft 

LEGEND 

In/VL DRAINAGE BASIN BOUNDARY 

HEC-1 CONCENTRATION POINT 

ELEVATION 

I WATERCOURSE LENGTH 

I ROUTE REACH 

SECTION CORNER 

SEC 4 I SEC 3 

SUBDIVISION BOUNDARY - CORPORATION BOUNDARIES 

SECTION NUMBER 

I NOTE: RED TOPOGRAPHY NOT CERTIRED TOPOGRAPHY 
CREATED FROM FCD MASS POINTS AND BREAKLINES. 

I I WATERSHED KEY MAP AND SHEET INDEX I 
1 STAGECOACH PASS WASH 

UPPER BOULDERS WASH 

FAN 6C 

FAN 6A 

FAN 6A NORM 

I FAN 6A SOUTH 

UPPER FAN 5 

I 

1 I I 
NO. I REVISION I BY I DATE 

FLOOD CONTROL D I S T R I C T  
O F  MARICOPA C O U N T Y  
NORTH SCOTTSDALE FLOODPLAIN 

DELINEATION STUDY 
FCD 2003 COO8 

SCALE: 1-7 500' PLAN SHEET I E?r:?.,","d I AERIAL WITH 10-FT CONTOURS I t- t- CONTOUR INTERVAL = IOFEET 



SEE SHEET 1 
I 
I 
I I r n r ~  ,n 1 

188.05 acres 
81 91 663.5 sqft 

L t  b t  IVU 

DRAINAGE BASIN AND AREA 

DRAINAGE BASIN BOUNDARY 

HEC-1 CONCENTRATION POINT 

ELEVATION 

/ WATERCOURSE LENGTH 

WC=9812 FT 

SEC 33 1 11 
SEC 4 

SECTION CORNER 

SUBDIVISION BOUNDARY - CORPORATION BOUNDARIES 

SECTION NUMBER 

NOTE: TOPOGRAPHICAL MAPPING PROVIDED BY FLOOD CONTROL 
DISTRICT OF MARICOPA COUNTY IGA#93-07 
MAPPING DATE-JAN1997: 

I ORTHO PHOTOGRAPHY-2002 

I NOTE: RED TOPOGRAPHY NOT CERTIFIED TOPOGRAPHY 

I CREATED FROM FCD MASS POINTS AND-BREAKLINES. 

STAGECOACH PASS WASH 

UPPER BOULDERS WASH 

FAN 6C 

FAN 6A 

AN 6A NORTH 

r rAN  6A SOUTH 

u UPPER FAN 5 

I 

NO. 1 
I I 

REVISION I BY I DATE 

FLOOD CONTROL DISTRICT I 
O F  MARICOPA C O U N T Y  
NORTH SCOTTSDALE FLOODPLAIN 

DELINEATION STUDY I 
FCD 2003 COO8 

SCALE: 1 "= 500' PLAN SHEET I :%;d!g.C!%~ I AERIAL WITH 10-FT CONTOURS I 2 SHEET OF 5 I 



SCALE: 1 "= 1500' 
CONTOUR INTERVAL = 1 0  FEET 

- - -- 

LEGEND 

188.05 acres DRAINAGE BASIN AND AREA 81 91 663.5 sqft 

DRAINAGE BASIN BOUNDARY 

HEC-1 CONCENTRATION POINT 

ELEVATION 

WATERCOURSE LENGTH 

ROUTE REACH 

. . 

SECTION CORNER 

SEC 4 I SEC 3 

SUBDIVISION BOUNDARY - CORPORATION BOUNDARIES 

SECTION NUMBER 

NOTE: TOPOGRAPHICAL MAPPING PROVIDED B Y  FLOOD CONTROL 
DISTRICT OF MARlCOPA COUNTY IGA#93-07 
MAPPING DATE- JAN1 997; 
ORTHO PHOTOGRAPHY-2002 

NOTE: RED TOPOGRAPHY PROVIDED FROM ADJACENT CAREFREE ADMP 
THIS SHEET ONLY. 

STAGECOACH PASS WASH 

UPPER BOULDERS WASH 

FAN 6C 

FAN 6 A  

FAN 6 A  NORTH 

FAN 6 A  SOUTH 

UPPER FAN 5 

1" = 8600' 

0.1 REVISION I BY I DATE 

FLOOD CONTROL DISTRICT 
O F  MARICOPA C O U N T Y  
NORTH SCOTTSDALE FLOODPLAIN 

DELINEATION STUDY 
FCD 2003 COO8 

11 31 F003.DWG I AERIAL WITH 10-FT CONTOURS 1 3 OF 5 





LEGEND 

88.05 acres DRAINAGE BASIN AND AREA 81 91 663.5 sqft 

DRAINAGE BASIN BOUNDARY 

HEC-1 CONCENTRATION POINT 

ELEVATION 

b 

WATERCOURSE LENGTH 

WC=9812 FT 

ROUTE REACH 

RT=8318 FT 

. . 
. .. 

SECTION CORNER 

SEC 4 1 SEC 3 

SUBDIVISION BOUNDARY - CORPORATION BOUNDARIES 

SECTION NUMBER 

NOTE. TOPOGRAPHICAL MAPPING PROVIDED BY FLOOD CONTROL 
DISTRICT OF MARICOPA COUNTY IGA#93-07 
MAPPING DATE- JAN1 997; 
ORTHO PHOTOGRAPHY-2002 

O F  MARICOPA C O U N T Y  
NORTH SCOTTSDALE FLOODPLAIN 

DELINEATION STUDY 
FCD 2003 COO8 



SCALE; I '  
CONTOUR FEET 

LEGEND 

I DRAINAGE BASIN BOUNDARY 

I UF5-5 IIEC-1 CONCENTRATION POINT 

17 ELEVATION 

'.--.-' 
WATERCOURSE L.ENGTH 

SEC 33 

SEC 4 

SECllON CORNER 

SEC 34 

SEC 3 

I - . . SUBDIVISION BOUNDARY 

CORPORATION BOUNDARIES 

SECT!ON NUMBER 

NOTE: TOPOGRAPHICAL MAPPING PROVIDED BY FLOOD CONrROl 
DISTRICT OF MARICOPA COUN'TY IGA#93-07 
MAPPING DATE-JAN1997; 
ORTHO PHOTOGRAPHY-2002 

7 .- 

WATERSHED KEY MAP AND SHEET INDEX 1 
a STAGECOACH PASS WASH 

UPPER BOULDERS WASH 

i FAN 6 A  NORTH 

FAN 6 A  SOUTH 

UPPER FAN 5 

- I .. - 
NO 1 

I 

REVlSiON BY 1 DATE 

FLOOD CONTROL DISTRICT 
-- OF MARICOPA COUNTY 

NOR-rH SCOTTSDAL-E FL_OODPI._AIN 
DEl_lNEATlON STUDY 

FCD 2003 C O O 8  
- DATE 

09/05 
09/03 
09/05 

Liii Y a,, st ,  *L- 2:10 
,3hoc, , ,x ,u 85016 

PII",,t <aZ,Vll"(l3l  
rrx (60211'-8605 

........... --- 

Si iEE- I  
1 1  31 F001 T.DWG 2-FT CONTOLJRS 

..... ......... 



r I+ l i  -- I -- 

SCALE: :"= 500' 

188.05 acres 
81 91 663,5 ss f t  

DRAINAGE BASIN AND AREA 

DRAINAGE BASIN BOUNDARY 

UF5-5 HEC-1 CONCENTRATION POlNl  

m ELEVATION 

f l  '.-/' WATERCOURSE L.ENGTH 

KCJTE REACkI 

KT=8318 FT 

SECTION CORNER 

SEC 33 SEC 34 

SEC 4 1 SEC 3 

. . --I-- S113DIVISION BOUNDARY 

P P P  
LlMI-r OF CERTIFIED 
TOPOGRAPHY 

CORPORATION BOUNDARIES 

SECTION NUMBER 

NOTE: TOPOGRAPHICAL MAPPING PROVIDED BY FLOOD CONTROL 
DISTRICT OF MARICOPA COUNTY lGA#93-07 
MAPPING DATE-JAN1997; 
ORTHO PHOTOGRAPHY-2002 

WATERSHED KEY M A P  AND SHEET INDEX 
.- 

i STAGECOACH PASS WASH 

UPPER BObLDERS WASH 

rl-? FAN 6C 
FAN 6A 

I FAN 6 A  NORTri 

FAN 6 A  SOUTH 

CAREF 
HWY 

LUNE MULNTAIN 

-- .. . .. -. 

NO. REVISIOI\I 1 BY 1 DATE 

1 FLOOD CONTROL DISTRICT 1 
L -- OF --- MARYCOPA 
I NORTH SCOTTSgALE 1--LOODPLAIN 
1 DELINEATION STUDY 1 

FCD 2003 C O O 8  
. . . . . . . , . . . . . . . . . , . . , . . . . . =;.....:.I- ,:.:.>:.:.:.:.>:.:.:.:.:.>>:.:.:.:.:.::::::::: 
. . . . . . . . . . . . . . . . . . . . . . . . . . , . . . , , . . , . . . . . . ,., .....,.,..., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 

1 DF~AWING NO. / PiAN SHEET 1 SHEET 1 
~- ---- . ..~ .. . ... .- - ~ .. ... ......--p-..--- - 

CON rOUF INrERVAL = 2 FEET 
. -. -- 

PI 31 F O O ~ T . D W L : ~  2-FT CONTOURS 1 2 O F 5  ] 
-. 



LEGEND 

I DRAINAGE BASIN BOUNDARY 

1 UF5-5 HEC-1 CONCENTRATION PO!NT 

ELEVATION 

/'-- 
v 

WATERCOURSE LENGTH 

SEIC 4 1 SEC 3 

- .  - SUBGIVISION BOUNDARY 

P P P  

LIMIT OF CERTIFIED 
TOPOGRAPHY 

CORPORATION BOUNDARIES 

NOTL: !'OPOG.ZAPHICAL MAPPlkG PROVIDED BY FLOOD CONTROI 
DlSTRiCT OF MARICOPA COUNTY lGA#93-07 
MAPPING DATE-JANI997; 
ORTHO PHOTOGRAPHY-3002 

500' [I' 500' 
-. 

1000' 
. .- . -- 

-. -. - -. 
SCALE: 1":: 500' 

SEC 33 SEC 3 4  

SECTION CORNER 

- -~ ~ 

..... ........ .... -, ............ 
CONTOUR Ib iTERVAi  - 3 FEET 
-- 

WATERSHED KEY MAP AND SHEET INDEX 
.... .... 

C--7 STAGECOACH PASS WASH 

17---7 UPPER BOULDERS WASr! 

i FAN 6C 

i_-? FAN 6 A  

U FAN 6 A  SOUTH 
1 

- ......... -- 

- 
REVISIOK 

OF 
DEi-iNEA-i-ION STUDY 

1 i FAN SA NORTH L--- l  1 

1 FCD 2003 COO8 1 

/ DSAWING NO. / PLAN SHEET / SHEET 1 
1 1131FOOT.DWG / 2-KT CONTOURS I 3 O F 5  1 i 



SEE SHEKT 3 

- - -- 
Li4 i- i - 

-. .- -- 
SCAI.E: I "=  500' 

~ - -- .. . .. - 
CONTOUR INTERVAL - 2 

~ 

188.05 acres 
8191 663.5 sqft DRAINAGE BASIN AND AREA 

DRAINAGE BASIN BOUNDARY 

UF5-5 IIEC-1 CONCENTRA-llON POiNl  - ELEVATION 

/-- 
u WATERCOURSE LENGTH 

SECliON CORNER 

SEC 33 1 S i C  34 
.- 

SEC 4 I SEC 3 

SUBI)IVISION BOUNDARY 

CORPORATION BOUNDARIES 

SECTION NUMBER 

NOTE: TOPOGRAPHICAL MAPPING PROVIDED B Y  FLOOD CONTROL 
DIS-YRICT OF MARICOPA COUNTY IGA#93-07 
MAPPING DATEFJAN1997; 
OKTHO PHOTOGRAPHY-2002 

1 WATERSHED KEY h/iAP AND SHEET INDEX 

1 STAGECOACti PASS WASH 

I UPPER BOULDERS WASH 

i FAN 6C 
FAN 6 A  

I 
FAN 6 A  NORTH 

I FAN 6 A  SOU-!ki 

UPPER FAN 5 

i j I ! 
NO. 1 REVEION rTqTGK- - 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNrFY 
NORTH SCOTTSD ALE FLOODPI .LAIN 

DELINEATION STUDY 
FCD 2005 COG8 

! DRAWING N O  1 PLAN SHEET 
/ 11 31 F004T.DWG 2 - i T  CONTOURS 

.- -- 



188.05 acres 
81 91 663.5 sqf t  

DRAINAGE BASIN AND AREA 

I DRAIhAGE BASIN BOUNDARY 

UF5-5 HE(;--' CONCENTRATION POIN-i 

~~ ELEVATION 

/'-' 
u WATERCOURSE iENGTIi  

I ROUTE REACH I 

- .  . P SUBDIVISION BOUNDARY 

SEC 33 

SEC 4 

CORPORATION BOUNDARIES 

SECTION CORNER 

SEC 34 

SEC 3 

SECTION NUMBER 

NOTE: TOPOGRAPHICAL IvlAPPING PROVIDED BY FLOOD CONTROL 
DISTRICT OF MAKlCOPA COUNTY IGA#SS-07 
MAPPING DATE-JANl997; 
ORTHO PHOTOGRAPHY-2002 

-- - 

WATERSHED K E Y  M A P  AND SHEET INDEX 
.. 

i__i STAGECOACH PASS WASH 

t: UPPER BOUi D t K S  WASH 

L____i FAN 6C 

I 
i 

FAN 6 A  

l 
I i FAN 6 A  NOR TH 
i 
I FAN 6A SOUTH 

i UpPER FAN 5 

CAREF 
HVY 

~ I I 

- REVISION / BY / D A T E  

1 FLOOD CONTROL DISTRICT 1 
OF MARHCOPA COBJNTY I 
NORTH SCOTTSDA iE  FLOODPLAIN 

L l E l l  STUDY 
FCD 2003 COO8 

622's iltn S r , S a  2r>O 
,,,Y$E",L,M 550.6 

:,.one (ia2;Ysi CJ3i 
,.a* (O"'2l"dlOi 

PLAN SHEET 

500' 
IzEE 
SCALE: 

--- -- - .~ - . .- 
CONTOUR 1N"rEKVAL - 2 FEET 

-- .. --- 
2-FT CONTOURS 

- 1 - 5 O F 5  -- 1 


