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INDIAN BEND WASH FROM 
SALT RIVER CONFLUENCE TO 40TH STREET 

1.0 INTRODUCTION 

1 . 1  Purpose of Study 

This Floodplain Delineation Study provides floodplain elevations in areas adjacent to Indian Bend 
Wash (IBW) from the Salt River confluence to 40th street. The study area lies entirely within 
Maricopa County, Anzona. IBW passes through the communities of Phoenix, Scottsdale, Tempe, 
and Paradise Valley. This study consists of Hydraulic analyses necessary to determine 100-year 
flood elevations and to map regulatory floodplain and floodway boundaries for the area. The 
location of the project is shown in Figure 1. 

1.2 Conversion Table 

Table 1 below provides the conversion factors necessary for changing the units on all volume, area, 
and length measurements (e.g., elevations, velocities, etc.) from English to metric. 

Table 1 English to Metric Conversion Factors 

Area Sq. Mi. 
Acres 
Sq. Ft. 

Metric Units 

Length Miles 

0.0283 
Gal. 3.79 

Conversion Factor Measurement 

Hectares 
Hectares 
rnM2 

Kilometers 
Meters 

m3 
1 

English . . Units 

Velocity ftlsec 0.3048 

1.3 Authority for Study 

Under Federal and Anzona law, communities participating in the National Flood Insurance Program 
(NFIP) administered by the Federal Emergency Management Agency (FEMA) are obligated to 
perform floodplain management and oversight of floodplain uses, such as land development, gravel 
mining, and others. I t  is by this authority that projects, such as the IBW Flood Delineation Study, 
are conducted to define floodplains and ensure that activities within flood hazard areas are regulated 
in accordance with FEMA requirements. 

I sla Simons, Li & Associates, lnc. I 
Watu Rcsourscs & CIVII Eng~necnng Consultants - 
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(PL 90-448) and the Flood Disaster Protection Act of 1983 (PL 93-234). This study was hnded and 
administered by the Flood Control District of Maricopa County (FCD). 

1.4 Coordination and Acknowledgments 

I 

I The FCD specified the limits of this delineation study and assisted in the selection of the detailed ~ hydrologic and hydraulic methods used to determine flood flow elevations. The FCD has 
administered previous flood insurance studies within and adjacent to the study area and provided 
available hydrologic and hydraulic information on those studies. 

I This study was completed in consultation with the City of Phoenix, City of Scottsdale, City of I 
Tempe, Town of Paradise Valley and the Arizona Department of Water Resources 
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2.1 Scope of Study 

The primary element of the scope was to delineate the 100-year floodplain and floodway for the I IBW. 

SLA project engineers conducted a site reconnaissance of IBW to collect data to be used in the 
determination of the Manning's "II" values and verification of structures in the wash. Photographs 
of typical land cover and channel reaches were taken during the field reconnaissance. An "n-Value 
Determination Report" was prepared using the data gathered from the field trip (1). 

The most current topographic mapping available (Baker 1993) was supplied by the City of 
Scottsdale. The 100-year floodplain and floodway delineations were developed using the HEC-2 
computer model. 

2.2 Community Description 

Figure 1 illustrates the location of IBW relative to the communities of Phoenix, Paradise Valley, 
Scottsdale, and Tempe. The watershed is highly developed urban and suburban with mixed land 
uses located entirely within Maricopa County, Arizona. IBW originally had a total drainage area 
of 206 square miles to its confluence with the Salt River. In 1975, construction of the Central 
Arizona Project (CAP) Canal and the dikes associated with this project, isolated the upper portion 
of the watershed. The CAP dikes impound all runoff from the north. This has resulted in a 
reduction of the total IBW drainage area by 43 percent to approximately 102 square miles (2). 
The U.S. Army Corps of Engineers has estimated that these dikes will reduce the estimated 
Standard Project Flood discharge from 62,000 cfs to 39,000 cfs at Indian Bend Road. 

Indian Bend Wash was converted to a greenbelt area through the City of Scottsdale in 1985. This 
multi use project conveys flood flows and provides recreational amenities including open space, 
grass, golf courses, sports fields, hiking, bicycling, picnic areas, boating and many other quality of 
life features. The greenbelt project conveys flood flows fi-om its inlet at Indian Bend Road to its 
outlet near the Salt River. The inlet is an earthen channel from Indian Bend Road south to 
McDonald Drive. The outlet channel is an earthen excavated channel from McKellips Road south 
to the Salt River. The inlet channel collects flows above the Arizona Canal, conveys them across 
the canal, and discharges into the greenbelt floodway. A siphon passes water in the Anzona Canal 
under Indian Bend Wash. East of the Wash, an interceptor channel collects and disposes of 
floodwaters that pond behind the north bank of the Arizona Canal. West of the Wash, a series of 
collectors, side channels, and underground pipes collect floodwaters and prevents ponding and 
overtopping of the canal bank. In addition to the greenbelt, numerous detention basins have been 
constructed within the drainage area as development has occurred. 

I S i m o n s ,  LI & A s s o c i a t e s ,  Inc. I 
Water Resources & Clv~l Eng~ncenng Consullllnu 
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2.3 Principal Flood Problems 

The City of Scottsdale expressed a general concern that the currently effective FIS depicts areas 
adjacent to Indian Bend Wash as being in the floodplain when in fact they are not. 

2.4 Flood Protection Measures 

None are proposed as part of this study. 

sla S~mons, Li & Associates, Inc. 
Wdler Resources & Clvll Eng~necnng ConsulLinls 



1 3.1 Hydrologic Analysis 1 
The 100-year discharges used for Indian Bend Wash were taken from the FEMA Flood Insurance 
Study(F1S) for Maricopa County, Arizona. & Incorporated Areas, Volume 1 of 12, revised 
September 1995. Table 2 summarizes the discharges. 

Table 2 Summary of Discharges 

3.2.1 Work Map Delineation 

. . .  . . . . . . . . . . . . . . . . . . . . .  :..:.,.: ... ;:: . . . . . .  < ....:......:...:... : ... .....&.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ........................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  .................................... . . .......................... 
:.>. .. ,:,, :, :. :, :: ;: ;:; ~.::~,a@~y~g~~~~kg~g;~$f*g~~&$g&;j~g~;d~;wa~b;;~~:j<~;;; i;~;~;;:  . . . . . . . . . . . . . . . . .  ... . . . . . . . . . . . . . . .  . . " .  . '.'... ..". ..:.;..: ..... :.:.: ....... : ............... :: ......................... . ..:,.: . . . . . . . . .  ,.,.:.:.,.:.: :.: .................................................. :.:.:.,,... :.:.:.:.:.:.: ...,? .:.:.:. :... . ........................................................................ -:- :.. .. :,.::,:::<::,:::::::.:::::::<~:::::+:::::::::::::::~::.-~::::,;:::.:::::::::$<:.> ..................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . -. ...................... ..:,:.;: >:.: :::::-.:,:::::.:,.: ...<:'::.'. . . . . . . . . . .  :,.,., ........................................ ..:.,.:.:.:.:.:.i. ..: ..:. / ..:. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  .................... . . . . . . . .  . . .  :;:,j::;j;:::!:::!;:::::!:!::::j:;:j;:;;R$g$h;$$@@;: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :::.,.::< ; ............ ; ................................. ; ............ : . . .  . . . . .  : . .-.::.:.- :.. ....................................... ................................... .+:.:.,:.:.:.:.:.. ........................................................................... ?...I.. , :..........._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

Water surface profiles were developed using the U.S. Army Corps' of Engineers HEC-2 computer 
program (Version 4.6.2) (4). Water surface profiles were determined for the 100-year floodplain and 
floodway. The hydraulic analysis conducted for this delineation reflects existing conditions of lBW 
at the time of mapping for the study. 

36th Street to Cactus Road 

Cactus Road to Scottsdale Road 

The cross section data and topographic mapping for the study reach of B W ,  were developed from 
a digital terrain model (DTM) prepared by Michael Baker Jr., Inc. The DTM is based on aerial 
photography taken September, October, and November 1993. 

6000 

9000 

Cross sections were drawn approximately perpendicular to the anticipated flow paths in the channel 
l 

and overbanks. The cross-sections were labeled using standard engineering stationing with the 
distance in river miles above the confluence with the Salt River. The station of each cross-section 

I is determined by measuring the distance above the confluence along the IBW channel centerline 

Scottsdale Road to Indian Bend Road 16000 

Indian Bend Road to Indian School Road 17000 

Indian School Road to Salt River 20000 

(thalweg). 

The cross sections are defined by data points oriented left to right looking downstream. Each data 
point consists of an elevation and corresponding station number with the hydraulic baseline assigned 
a station number of 10,000 feet at each cross section. Each cross section station number is defined 

L sla Simons, Li & Associates, lnc. I 

Wata Resources & Civil Engineering ComulcanLs 
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@: relative to the hydraulic baseline with stations less than 10,000 to the left, and greater than 10,000 
to the right. 

Cross-sections were taken at representative locations. At the culverts and bridges extra cross- 
sections were taken immediately upstream and downstream to define the frequent changes in 
geometry through the openings. Locations of selected cross-sections used in this study are shown 
on the Flood Boundary and Floodway maps. Cross-section plots at selected locations are also 
included in the technical documentation. 

3.2.2 Roughness Coefficient 

Roughness coefficients (Manning's "n") for IBW were derived from field observation, aerial photos, 
and by the methodology presented in "Estimated Manning's Roughness Coefficients for Stream 
Channels and Flood Plains in Maricopa County, Arizona" (5). An "n-Value Determination Report" 
was prepared and submitted separately by Simons, Li & Associates to document roughness 
coefficients used for this study (1). A copy of this report is provided in Section 4.2 of the study 
documentation. 

3.2.3 Effective and Ineffective Flow Area 

Ineffective flow areas were defined, as appropriate, on the overbank areas and to model expanding 0 ' and contracting flows. Flow was expanded at a rate of 4: 1 and contracted at a rate of I : I relative to 
the flowline. The expansion and contraction coefficients used in the model were 0.4 and 0.2, 
respectively, as documented in Section 4.2.2 of the study documentation. 

3.2.4 Simulation of Flow Through Structures 

The HEC-2 computer program provides three options for computing losses through a bridge. First, 
the losses can be computed externally and input directly into the program. Secondly, the normal 
bridge routine may be used. Finally, the special bridge routine may be used. The normal bridge 
routine is used when friction losses are the predominant consideration. Then, the standard step 
method is used for computing losses through bridges. The special bridge routine is used when 
combinations of low or pressure flow with weir flow occur at the bridge. The special bridge routine 
will determine the class of low flow based on a trapezoidal approximation of a bridge opening with 
piers. 

The HEC-2 computer program provides a special culvert routine for computing losses through 
culverts. The special culvert routine is similar to the special bridge routine except that the Federal 
Highway Administration's (FHWA) standard equations for culvert hydraulics are used to compute 
losses through the structure. 

i 3.2.5 HEC-2 Computer Model Set Up 

HEC-2 models were developed for subcritical flow profile computations. The 100-year water- 
surface elevation at the confluence ofhdian Bend Wash and the Salt River (elevation 1 167.3 ft.) was 

sla Simons. LI & Associates, Inc. 
Water Resourca & CIVII Eng~nccnng Consultants 
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used as the starting water-surface elevation. This information was taken from the effective Flood a' Insurance Study water-surface profiles for the Salt River (September 30, 1995). Baseline stationing 
begins at the confluence of IBW with the Salt River, located approximately 700 feet upstream of 
Scottsdale Road along the hydraulic baseline of the Salt River. 

The bridges on Indian Bend Wash were modeled using the special bridge routine of the HEC-2 
Model. Bridge dimensions were obtained from as-built plans and field verified during the field 
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0' 4.0 FLOODPLAIN MANAGEMENT APPLICATIONS 

The State of Arizona and Maricopa County have floodplain management programs and ordinances 
which are intended to promote sound land use planning. These activities include regulating 
development in flood hazard areas and promoting appropriate uses of floodplains. These 
management objectives will be enhanced by the publication of floodplain maps based on the 
analyses conducted for the IB W Study. 

4.1 Flood Boundaries 

The one percent annual risk, or 100-year flood event, has been adopted by FEMA as the national 
standard for floodplain management. A 100-year floodplain has been delineated on 1" = 200' scale 
topographic maps with one- and two-foot contours. The floodplain extent was identified at each 
cross section and then interpolated between cross sections. The resulting floodplain boundaries are 
compared to the currently effective floodplain boundaries shown in Exhibit 2. 

1 4.2 Floodways I 

The floodway presented in this study was determined on the basis of maximizing its width while 
staying within the limits of the floodplain at all locations. In areas of shallow overbank flooding, 
the floodway limit was located at the top of the main channel bank. The resulting hydraulics are 
tabulated in Tables 3 and 4 for selected cross-sections. A comparison between the currently effective 
floodway boundaries and the proposed floodway boundaries are provided as Exhibit 3. 

@ 

sla Simons, Li & Associates, Inc. 
Water Rcsourca & Cavil hgineenng Consultants 

The floodway concept is used to define the amount of floodplain encroachment that is considered 
acceptable for development. The principle is that limited encroachment is likely to have an 
insignificant effect on all but the severest flood events. A floodway consists of the main channel of 
a stream plus sufficient overbank area to convey the 100-year flood without increasing flood heights 
by more than a specified depth. Federal standards limit the increase to one foot; however, some 
jurisdictions have much stricter standards. Normally, the floodway is determined by encroaching 
on the floodplain to reduce the conveyance by equal amounts on each side. The encroachment is 
increased gradually until the maximum allowable increase in depth is achieved. The typical 
relationship between the floodway, floodway fnnge, and the floodplain are shown in Figure 2. 
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1 Feet above confluence w~th Salt Rlver 

* 1988 Datum 

FLOODING 
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A 
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0 
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Q 
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S 
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U 

V 

FLOODWAY DATA 
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2 
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W 
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15,627 
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

SIMONS, LI & ASSOCIATES, INC. 

MEAN 
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(ftls) 
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101 8 

554 

665 

680 

710 

786 

860 

625 

694 

360 

598 

639 

64 3 

471 

430 

544 

573 

608 

669 

681 

56 1 

FLOODWAY 

SECTION 

AREA 

(sq ft) 

3521 

3442 

351 1 

3745 

2207 

1670 

2205 

2652 

2224 

2117 

1274 

2208 

21 92 

2380 

2028 

1019 

2597 

1123 

2207 

21 36 

2085 

1493 

FLOODWAY DATA 

INDIAN BEND WASH 

-i 
D 
m 
r 
rn 

rn 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

SIMONS, LI & ASSOCIATES, INC. 



WATER 

WITH 

FLOODWAY 

(ft) 

1337.0 
1339.8 

1344.1 

1 346.5 

1347.6 

1350.6 
1351.9 

1356.3 

1361.7 

1367.9 

1369.6 

1374.0 
1384.1 
1386.5 

FLOODING 

CROSS 

SECTION 

AS 
AT 

AU 
AV 
AW 
AX 

AY 
AZ 
B A 

BB 

BC 

BD 

BE 

BF 

' Feet above confluence 

SOURCE 

DISTANCE' 

59,937 

60,916 

61,881 

62,345 

63,220 

64,249 
65,251 

65,748 

67,165 

68,987 

69,950 
70,867 
74,520 

76,079 

with Salt River 

1988 Datum 

SURFACE 

WITHOUT 

FLOODWAY 

( ft 

1336.5 
1339.5 

1343.9 

1346.0 

1347.1 

1350.1 
1351.5 

1355.7 

1361.2 

1367.4 

1369.4 

1373.7 
1383.3 
1386.3 

MEAN 

VELOCITY 

(ft/s) 

5.8 
5.8 

9.2 

6.9 

6.4 

5.9 

7.0 
11.7 

5.4 

4.8 

12.2 

6.8 
7.1 
3.9 

WIDTH 

( ft ) 

579 

496 

273 

333 

377 

244 
233 

182 

349 

420 

164 
348 

269 
308 

 ELEVATION^ 

DIFFERENCE 

(ft) 

0.5 
0.3 

0.2 

0.5 

0.5 

0.5 

0.4 

0.6 
0.5 

0.5 

0.2 

0.3 
0.8 
0.2 

FLOODWAY 

SECTION 

AREA 

(sq ft) 

1541 
1554 

973 

131 0 

1400 

1519 

1290 

770 
1677 

1874 

74 1 
1320 
1267 

1537 

FLOODWAY DATA 

INDIAN BEND WASH 

-i 
D 
m 
r 
rn 
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

SIMONS, LI & ASSOCIATES, INC. 
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 ELEVATION^ 

DIFFERENCE 

(ft) 

WATER 

WITH 

FLOODWAY 

(ft) 

1241 1 
1241 0 

1248 5 

1251 8 
1254 8 
1256 5 
1261 3 

1264 1 

1988 Datum 

SURFACE 

WITHOUT 

FLOODWAY 

(ft) 

1240 3 

1240 4 
1248 5 

1251 7 

1254 3 
1257 0 
1261 3 

1263 9 

MEAN 

VELOCITY 

(ftls) 

2 5 

4 0 
8 7 

5 2 
4 6 
8 8 
4 7 

4 9 

WIDTH 

(ft) 

626 

154 
167 

204 

905 
245 
41 1 

926 

FLOODING 

CROSS 

SECTION 

lnd~an Bend Wash 

Low Flow Channel 

0 
P 

Q 
R 

S 
T 
U 

V 

1 Feet above 

FLOODWAY 

SECTION 

AREA 

(sq ft) 

6769 
848 

469 

807 
3680 

579 
1091 

3436 

SOURCE 

DISTANCE' 

25440 
26,262 
29,258 

30,258 
31 391 
32,193 
33,621 

34,889 

confluence w~th  Salt R~ver 

FLOODWAY DATA 

INDIAN BEND WASH 

2 
m 
r 
rn 

P 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

SIMONS, LI & ASSOCIATES, INC. 
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e ; 5.0 INSURANCE APPLICATION 

Flood insurance studies are distributed to agents of the insurance, banking and finance industry for 
their use in assessing rates to be imposed for providing flood insurance. For flood insurance rating 
purposes, flood insurance zone designations are assigned within the study area based on the methods 
and results of the hydraulic analysis. The zones assigned in the IBW study are Zone AE and Zone 

Zone AE: 

Zone AE is the flood insurance rate zone for 100-year floodplains that are determined by detailed 
hydraulic methods. Whole-foot base flood elevations derived from the analysis are shown at 
selected intervals within this zone. 

Zone X: 

Zone X is the flood insurance rate zone that corresponds to areas outside the 100-year floodplain, 
and areas of 100-year sheet flow flooding where average depths are less than 1 foot, areas of 100- 
year stream flooding where the contributing drainage area is less than 1 square mile, or areas 
protected from the 100-year flood by levees. No BFEs of depths are shown within this zone. 

Simons, Li & Associate!, Jric. 
W a l a  Resources & Clvll Engineering Comullan~ 1- 
I 
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6.0 OTHER STUDIES 

Flood insurance studies of adjacent areas were examined and taken into account in conducting this 
floodplairl delineation study. These studies are documented in various FEMA FIRM Panels (Ref.6- 
12) and FIS summaries (Ref. 13-18). Other related sources of information are listed in Section 6.1 
of the accompanying Technical Documentation. 

I Simons, Li & Associates, h c .  . .  -. -1 

Watu Resources & Civ~l Eng~ncering Consultants 
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9.1 Study Documentation Abstract 



STUDY DOCUMENTATION ABSTRACT X OTHER INITIAL STUDY 

SECTION 

1 A 

1 B 

1 C 

1 D 

1 E 

1 F 

1 G 

1 H 

1 I 

1 J 

1 K 

1 L 

1 K 

SECTION 

RESTUDY 

1: GENERAL ZNFORMATION 

COMMUNITY 

COMMUNITY NUMBER 

COUNTY 

STATE 

DATE STUDY ACCEPTED 

STUDY CONTRACTOR 
CONTRACT(S) 
ADDRESS 
PHONE 

TECH REVIEWER (FEMA) 
PHONE 

FEMA REGIONAL REVIEWER 
PHONE 

STATE REVIEWER 
PHONE 

LOCAL REVIEWER 
PHONE 

RIVER OR STREAM NAME 

REACH DESCRIPTION 

STUDY TYPE 

2: MAPPING INFORMATION 

LOMR 

City of Phoenix, C~ty of Scottsdale, C ~ t y  of Tempe, and Town of 
Paradise Valley 

04005 1,04502 1,040054.040049 

Maricopa 

Arizona 

Sirnons, Li & Associates, hc. (SLA) 
Dennis Richards, P E. 
4600 South Mill Avenue, Suite 200 
Tempe, AZ 85282 
(602)49 1 - 1393 

Arizona Department of Water Resources 
(602) 4 1 7-2400 

Flood Control Distnct of Maricopa County 
Afshin Ahouraiyan (602) 506- 1 50 1 

Indian Bend Wash 

40th Street to confluence with the Salt fiver 

LOMR 

2A 

2B 

2 C 

USGS QUAD SHEET(S) 

MAPPING FOR HYDROLOGIC 
STUDY 

TYPE/SOURCE 
SCALE 
DATE 

MAPPING FOR HYDRAULIC 
STUDY 

TYPEJSOURCE 
SCALE 
DATE 

Sunnyslope, Anzona 7.5 Mmute 
Paradise Valley, Anzona 7.5 Mmute 
Tempe, Arizona 7.5 Mmute 

USGS QUAD 

7.5 Mmute 1982 

Michael Baker Jr. Inc., 

Quater Section Maps, 
NGVD 88 
1 '  = 100' 1' CI and 2' CI 
November 1 993 



STUDY DOCUMENTATION ABSTRACT 

SECTION 3: HYDROLOGY 

3A 

3B 

3C 

3D 

3E 

3F 

3G 

3H 

MODEL OR METIHOD USE[) 
(includmg vendor and version 
description) 

STORM DURATION 

HYETOGRAF'H 

FREQUENCIES DETERMINED 

LIST OF GAGES USED IN 
FREQUENCY ANALYSIS OR 
CALIBRATION (Location, Years of 
Record, Gage Otvnershp) 

W A L L  AND REFERENCE 

UNIQUE CONDITIONS AND 
PROBLEMS 

COORDINATION OF Q'S 
(agency, date, comments) 

SECTION 4: HYDRAULICS 

4A 

4B 

4C 

4D 

4E 

MODEL OR METHOD USED 
(including vendor and version 
description) 

REGIME 

FREQUENCIES FOR WHICH 
PROFILE WERE COMPUTED 

METHOD OF FLOODWAY 
CALCULATION 

UNIQUE CONDITIONS AND 
PROBLEMS 

May, 1991 HEC-2 
Simons, Li & Associates, Inc. (SLA) 
4600 South Mill Avenue, Suite 200 
Tempe, AZ 85282 

Subcritical 

100-Year 

Method 1 

SEE ATTACHED REPORT 

ADDITIONAL STUDY INFORMATION 

ITEM DESClUPTION/DISCUSSION 
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Date: 12-23-94 ProjectNo. PAZMC 16 
Recorded By: TIM MORRISON Client: FCD OF MC 
Talked With: GARRY EATON Of MICHAEL BAKER JR. 

Incoming Meeting: Office _ 
Telephone: Outgoing - Site 

Items Discussed : 

Subsequent to the initial HEC-2 runs for the Indian Bend Wash from 
the Salt River upstream to the Thomas Road bridge the estimated 
water surface elevations at McKellips Road were not within a 
reasonable range. This was evident in that: (1) the estimated 
water surface elevations were well above those in the effective 
flood insurance study adjusted from NGVD 1929 to NAVD 1988; and (2) 
the water surface upstream of Mckellips Road was at the top of the 
levee. 

Investigation of the top0 revealed that the area between map 10-46 
and 11-46 (McKellips Road) was not a perfect fit. Subsequent to 
discussions with the City of Scottsdale, Michael Baker Jr., Inc. 
was contacted regarding the mapping. 

Garry Eaton stated that the tie between 10-46 (2' contour mapping) 
and 11-46 (1' contour mapping) was not properly performed although 
he felt both maps satisfy the mapping standards for their 
respective scale. 

Garry Eaton said he would send an updated map 10-46 for our use and 
to the client within the next few days. 
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sla Simons, Li & Associates, Inc. 
W a t e r  Resources & Civil Engineering Consu l t an t s  

* 
April 19, 1995 

Mr. Pedro Calza 
Flood Control District of Marimpa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

RE: FLOODPLAIN DELINEATION FOR INDIAN BEND WASH 
FCD 93-05 

Dear Pedro: 

We enclose two (2) copies of the minutes of meeting held on April 19, 1995 at 9:30 a.m. at the 
Flood Control District Offices. The purpose of the meeting was to discuss the progress of the 
City of Scottsdale's Storm Water Master Plan. 

If you have any questions regarding these minutes or the meeting, please call. 

Sincerely, 

SIMONS, LI & ASSOCLATES, INC. 

Dennis L. Richards, P.E. 
Vice President 

Enclosure 

4600 South Mill Avenue. Suite 200 Tempe. AZ 85282 Phone: (602) 49 1 - 1393 Fax: (6021 4 9  1 - 1396 
An Equal Opportunity Employer 



SIMONS, LI & ASSOCLATES, INC. 
4600 South Mill Avenue. Suite 200 

Tempe, Arizona 85282-6759 
602149 1-1 393 Fax: 602149 1-1396 

MEETING MINUTES 

PROJECT: PAZ-MC- 16 

DATE: April 19, 1995 TIME: 9:30 a.m. 

LOCATION: Flood Control District of Maricopa County Offices 

SUBJECT: City of Scottsdale Storm Water Master Plan 

ATTENDEES: Pedro Calza, FCD 
Afshin Ahouraiyan, FCD 
Bill Erickson, COS 
Dennis Richards, SLA 
Bob Eichinger, SLA 

Items Discussed: 

1. FCD received from ADOT 30% submittal of Squaw Peak Parkway Shea Boulevard to 
Thunderbird RAM-600-2-5 14. 

2. City of Scottsdale waiting for base mapping from Michael Baker. Mapping may be 
available in June. City extended Boyle's contract to January, 1996. City stated Boyle 
may be able to complete Storm Water Master Plan from Doubletree Ranch Road to CAP 
in 90 days from receiving mapping. City will attempt to deliver mapping and hydrology 
to FCD in September. 

3. Floodplain delineation study put on hold until City can deliver Master Plan hydrology to 
FCD in September. FCD directed SLA to submit letter of request for extending the 
project schedule to January, 1996. 

4. Master Plan hydrology to be delivered by City to FCD in September will have been 
reviewed and approved by the City. 



sla Simons, Li & Associates, Inc. 
Water  Resources & Civi l  Engineering Consu l t an t s  
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4600 South Mill  Avenue. Suite 200 Tempe. AZ 85282 - Phone: (6021 49 1 - 1393 Fax: (6021 49  1 - 1396 
An Equal Opportunity Employer 



Mr. Pedro Calza 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

RE: FLOODPLAIN DELINEATION FOR INDIAN BEND WASH 
FCD 93-05 

Dear Pedro: 

We enclose two (2) copies of the minutes of meeting held at the 
District's offices on February 7, 1995 to discuss the above 
referenced project. The purpose of the meeting was to update the 
District on the status of the project. 

Per your request, we have revised the project schedule. The 
revision reflects an anticipated completion date of mid-May, 1995 
for the City of Scottsdale's hydrology for their Storm Water Master 
Plan. 

Once SLA received the completed and City approved Master Plan 

0 hydrology, we project to complete the IBW hydrology within four (4) 
months. This time frame includes periodic reviews by the District. 
The revised schedule shows FEMA submittal by October, 1995. 

If you have any questions, please call. 

Sincerely, 

SIMONS, LI & ASSOCIATES, INC. 

Dennis L. Richards, P.E. 
Vice President 

Enclosure 



INDIAN BEND WASH FLOODPLAIN DELINEATION 
CONTRACT NO. FCD 93-05 

MEETING AGENDA 

February 7, 1995 

I. Introduction 

11. Work Completed to Date 

Draft Data Collection Report, June 1994 

As-buiits obtained for structure crossings 

Preliminary HEC-1 Model for Squaw Peak Area, Conversion of TR20 Model 

Field Reconnaissance of Study Reach 

111. On-going Tasks 

Data Collection, Retentiornetention Basins - City of Phoenix 

Hydrology 

- SRPMIC Contributing Watershed 

- City of Tempe Contributing Watershed 

- Doubletree Ranch Study 

Floodplain Delineation 

- Field Reconnaissance Report and estimation of Manning's "n" values 

- Location and alignment of cross-sections 

IV. Progress Report - Scottsdale Stormwater Master Plan 

V. ERM Elevations/Descriptions 

VI. Project Schedule 

VII. Other 



SIMONS, LI & ASSOCIATES, INC. 
4600 South Mill Avenue, Suite 200 

Tempe, Arizona 85282-6759 
603491-1393 Fax: 603491 -1396 

MEETING MINUTES 

PROJECT: Floodplain Delineation for Indian Bend Wash 
FCD 93-05 
SLA Project No. PAZ-MC-16 

DATE: February 7, 1995 TIME: 9:00 am 

LOCATION: Flood Control District of Marimpa County 
2801 West Durango Street, Phoenix, AZ 85009 

SUBJECT: Project Update and Coordination 

ATTENDEES: Jim Bond, City of Tempe (COT) 
Bill Erickson, City of Scottsdale (COS) 
Pedro Calza, Flood Control District (FCD) 
AEshin Ahouraiyan, FCD 

0 
Dave Meinhart, FCD 
Dennis Richards, Simons, Li & Assoicates, Inc. (SLA) 
Bob Eichinger, SLA 
Tim Morrision, SLA 

City of Scottsdale Mapping. City provided to SLA DTM of IBW. COS will check with 
Baker Engineers regarding elevation reference marks (ERM's). SLA obtained horn COS 
survey elevation equation between NAVD 88/NGVD 29. Baker sent revised quarter section 
map to SLA after SLA notified Baker of mapping discrepancy of quarter section map south 
of McKellips. Baker to send revisions to FCD and COS. COS has preliminaq runoff 
estimated up to Doubletree Ranch Road. COS is receiving one map at a time north of 
Doubletree Ranch Road. Anticipated delivery of mapping to COS up to Central Arizona 
Project will be in March. 

Work Completed to Date. Draft data collection report submitted to FCD in June, 1994. 
SLA will update at final submittal. As-built plans have been obtained for all structure 
crossings by SLA. SLA submitted preliminary HEC-1 model for Squaw Peak subbasin. 
SLA has completed field reconnaissance of IBW for study of "nu values. 

On-Going Tasks. SLA's review of PVSP study and field visits have found several detention 
basins in Phoenix. SLA will obtain as-builts for these basins. Hydrology for SRPMIC will 
be based on SLA's Outer Loop hydrology models. Work on hold until Boyle's study is 
available for PimaIShea. City of Tempe contributing watershed is relatively minor and work 
will begin on this area during the week of February 13. 

City of Tempe will have minimal involvement with floodplain delineation study. COT 



sla Simons, Li & Associates, Inc. 
W a t e r  R e s o u r c e s  & C i v i l  E n g i n e e r i n g  C o n s u l l a n t s  

January 26, 1995 

Mr. Pedro Calza 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

RE: FLOODPLAIN DELINEATION FOR LNDIAN BEND WASH 
FCD 93-05 

Dear Pedro: 

We enclose two (2) copies of minutes of the meeting held at the District Offices on January 25, 
1995, at 9:00 am, to discuss the above referenced project. The meeting focused on the 
conversion of the Squaw Peak Highway TR20 hydrology model of Indian Bend Wash to a HEC- 1 
model of the same subwatershed. 

If you have any questions regarding the meeting or submitted materials, please call Bob 
Eichinger. 

a Sincerely, 

SIMONS, LI & ASSOCIATES, INC. 

Dennis L. Richards, P.E. 
Vice President 

Enclosure 

4600 S o u t h  Mill A v e n u e .  S u i t e  200 - Tempe. AZ 85282 Phone: (602) . - 1393 I:=: (602) 49 1 - 139Cj 
An Equal Opportunity Employer 



MIEETING MINUTES 

Project: FloodpIain Delineation for Indian Bend Wash 

Project No.: FCD 93-05 

Meeting Date: January 25, 1995 Time: 9:00 am 

Meeting Place: Flood Control District of Maricopa County 

Attendees: Afshin Ahouraiyan, FCD 
Bob Eichinger, Simons, Li & Associates, Inc. 

Items Discussed: 

1. SLA submitted a preliminary HEC-1 hydrology model developed from the existing 
conditions TR20 model of Indian Bend Wash from the Squaw Peak Highway Final 
Hydrology Report. Lncluded in the submittal was a watershed map of IBW to Shea 
Boulevard. The map indicated subbasins, concentration points, and routing reach 
locations. 

2. SLA and FCD discussed the hydrologic backup data obtained by SLA from Michael 
Baker and AN-West which was used to develop the TR20 Model. 

3. SLA submitted subbasin parameters (basin area, curve number, time of concentration) and 
routing reach parameter (length, slope, section) spreadsheets used for input into the HEC- 
1 model. 

4. FCD stated that a review of the submitted materials will be conducted and will take 
approximately two weeks. 

5. FCD will contact City of Scottsdale to check if new City basin reports are available from 
the City's Storm Water Master Plan. FCD will also ask if mapping is available for 
Scottsdale between the Arizona Canal and the Central Arizona Project. 

6. FCD will provide SLA topographic mapping of the watershed developed for the 
Doubletree Ranch Road improvements project. This mapping was recently completed. 

sla Sirnons. Li & Associates. Lnc 
W - c r .  nr.r.ur.r. k Ctrt l  Enclnrrren# Consultants 



MINUTES OF MEETING 

project: FLOODPLAIN DELINEATION FOR INDIAN BEND WASH 

Pro j ect No: FCD 93-05 

Date : August 4, 1994 Time: 

Location: Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

ATTENDEES: 

Pedro Calza, FCD Dennis Richards, SLA 
Rat Acufia, City of Phoenix Bob Eichinger, SLA 

ITEMS DISCUSSED: 

1. Jim Phipps (FCD - Public Information Officer) suggests public 
meeting to present IBW FIS. Pedro suggests waiting until 
study has generated a minimal product for presentation. Ray 
will discuss merits of public meeting with Jim Phipps. 

FCD, City of Phoenix, and SLA discussed whether a CLOMR may be 
appropriate to submit to FEMA based on concept designs for 
Squaw Peak Highway. Pedro stated FCD has never submitted 
CLOMR based on concept design, only on design plans. Pedro 
has contacted Baker (Virginia) to discuss feasibility of 
submitting CLOMR based on concept design. Ray wants to start 
CLOMR process up-front instead of at the end of the Squaw Peak 
Highway project . CLOMR application will reflect only that 
area of IBW and Squaw Peak Highway within City of Phoenix. 
Ray is encouraging ADOT that CLOMR needs to be processed by 
ADOT. City of Phoenix will obtain concept design of Squaw 
Peak from ADOT. FCD will continue discussions with FEMA 
(Baker, VA). SLA may develop CLOMR as part of IBW FIS/Squaw 
Peak Highway. 

3 .  SLA submitted revised project schedule to FCD. 

4. SLA mailed IBW FIS letters to Paradise Valley (Bill Meade) and 
City of Tempe (Lee Quaas). SLA will follow-up to arrange 
meetings to discuss project with these individuals. SLA to 
contact FCD when meetings arranged. 



sla Simon-, Li & Associates, Inc. 
W a t e r  Resources & Civil Engineer ing  C o n s u l t a n l s  

MEETING ATTENDANCE ROSTER 

Project: wobqmf- l  P ~ L \ U L * O ? I  pew -. 

Project No. : PC0 % - o i  - 

Date: 8) 9 ) s ~  Time: Z:i>o P y  

Location: h/trm & - K ~ ~ L I ; ,  ptc-cq- 

NAME ORGANIZATION ADDRESS TELEPHONE FAX NO. 
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Arl Equal Opportunity Employer 



July 21, 1994 

Mr. Pedro Calza 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

RE: FLOODPLAIN DELINEATION FOR INDIAN BEND WASH 
FCD 93-05 

Dear Pedro: 

We have enclosed one (I) copy of minutes of the meeting held at the Flood Control District on 
July 19, 1994 at 10:00 a.m. to discuss the above referenced project. 

@ If you have any questions or comments, please call. 

Sincerely, 

SIMONS, LI & ASSOCIATES, INC. 

ILL-34. f2-y 
Robert A. Eichinger, P.E. 
Project Engineer 

Enclosure 

RAW rav 

Simons, Li & Associates, Inc. 
Water Resources & C i v ~ l  Engineering Consu l t an t s  

4600 South Mill Avenue. Sui te  200 - Tempe. A2 85282 Phone: (6021 49 1 - 1393 Fax: (602)( 49 1 - 1396 
An Equal Opportunity Employer 



M W T S  OF MEETING 

Project: FLOODPlAIN DELINEATION FOR INDIAN BEND WASH 

Date: July 2 1, 1994 Time: 10:00 a.m. 

Location: Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

ATTENDEES: 
See attached meeting sign-in sheet. 

ITEMS DISCUSSED: 

1. SLA summarized the areas of the IBW watershed that have existing hydrology 
studies/models. These areas include Squaw Peak Highway (Michael Baker, TR20); Pima- 
Shea and Hayden-S hea (Boyle, HEC- I); Tatum Boulevard (Kaminski-Hubbard, KEC- 1); 
Pima FreewayIOuter Loop (Simons, Li & Associates, HEC-I); Paradise Valley- 
Scottsdale-Phoenix Drainage Study (Collar, Williams, White; SCS Method I); City of 

I Scottsdale Storm Water Master Plan (Boyle, KEC- 1 under development). 

2. Areas without hydrologic models include IBW south of McKellips (Tempe), and portions 
of Paradise Valley, Scottsdale, and Phoenix west of Invergordon. SLA and FCD 
discussed these areas and agreed they need to have a hydrologic model developed 
according to FCD criteria. 

3. SLA and FCD discussed hydrologic methods to be applied for the development of models 
for the identified areas without existing models. These methods are described in the 
Scope of Work. 

4. SLA provided to the District a list of deliverables that the FCD is to furnish SLA under 
the Scope of Work. These are: 

a. Lotus spreadsheet and procedures for soils 
b. Soils data map (GIs files) 
c. Parameter estimation references 
d. Base maps - digital mapping 

1 sla Simons, Li & Associates. Inc. 1 
Wetcr  Rcsourrr.  & C l r l l  E n ~ l n c c r l n a  ~ o n s u l t . n f s  



Mr. Pedro Calza 2 July 20, 1994 

5. Requerted Items from FCD are: 
a. kndusernap(GISfi1es) 
b 100 year  HEC-I models C ~ t y  of Scottsdale Storm Water Master Plan 
c. Hydrologic schemat~cs for City of Scottsdale models. 

Simons Li & Associates Inc. s la ..,. ..... L.. . ..,, ..., ....... - I 

- 



MEETING AGENDA 

Projects: Floodplain Delineation for Indian Bend Wash 

I Project No.: FCD 93-05 SLA: AZ-MC- 16 I 
Date: July 19, 1994 / 

Location: Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 

Time: 10:OO a.m. 

Topic 

1. Existing hydrology studies/models 

2. Areas without hydrologic models 

I 3. Basis of Hydrologic Analysis - 

Apply HEC- 1 entire watershed 

~ 100 year, 6-hour and 24-hour existing conditions 
6-hour duration FCD methodology 
24-hour duration SCS Type I1 

6 SCS Curve Number (Rainfall Excess) 
6 Unit Hydrograph: Clark or S-graph 

4. FCD deliverables to consultant 

Lotus spreadsheet and procedures to be used to determine composite parameter 
values for each subbasin (5.7.d.) 
Soils data maps (GIs files) (5.7.d.) 

6 Land Use? 

References to facilitate parameter estimation (5.8) 
6 Base maps (5.5) digital mapping 

100-year HEC- 1 models from City of Scottsdale Storm Water Master Plan (disks) 
Hydrologic schematics for City of Scottsdale models 
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Contract FCD 93-05 
Indian Bend Wash 

Floodplain Delineation Restudy 
Kickoff Meeting 

Wednesday, March 30, 1994 

AGENDA 

Personnel Assignments 
Jan Opstein - Project Hydrologist 
Afshin Ahouraiyan - Hydrology Coordination & Review 
Dave Meinhart - FCD laison with City of Scottsdale (COS) 

Bill Erickson - COS Contact - 994-7652 
Boyle Eng. - Fred Synder - 943-6800 IBW Hydrology 
Baker Eng. out of VA - Dick McDonald or Gary Eat08 

(412) 495-771 1 - Topography 
Greiner Eng. - 275-1 220 Land Survey 

Public Meetings and Public Information distribution. 

Newspaper Add 

Monthly Reports 

Billing Procedures 
Notice of Substantial Completion 
Notice of Final Completion 

Bar Chart of Project Schedule - Adjustments to project schedule must go 
through a "change order" for time extensions. 

FCD hydraulic check list 
FCD hydrology check list 

Mapping 

FEMA Check list 

Deliverables 



NEIGHBORHOOD ENHANCEMENT COMMISSION 
Wednesday, January 4, 1994 

5-00 P M.  
One C~v ic  Center Conf. Room 

2nd Floor 
One Civic Center Building 

7447 E.  Indian School Road 
Scortsdale, Arizona 

Call to Order and Approval of December 7 ,  1994 Minutes. 

Presentation and discussion on the upcomlng Indian Bend Wash Resrudy--Greg 
Crossman, Drainage Planner, City of Scottsdale--Jim Phipps. Public 
Information Coordinaror. Flood Control Disuict--Roben Eichinger, 
Consultant., Simons Li & Associates. 

Update on current neighborhood enhancement activities: 
o Village Grove Enuy Feature 
o Coronado Heighcs Neizhborhood Signs 
o Southwest Vi'lla_ee Neighborhood Meering 
o Homeowner Associatiod Organization List 
o Neighborhood Assessment Survey 

Announcements and pubIic comment (nor for Commission discussion) 

Next meeting date and future -agenda lrernt - - - 

Adjournment. 

For additional information contact Raun Keagy. Cirizzn Services at 994-2373 
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h$a/&ic~A dc . - -- - . . - - - -- - 

85253 / 2 d A & y 7 1 - d ~  - - 

Attenrlon: A.///nc-~d Project Number PAZ- M c -  /6 -- 

Enclosed please find: 

Copies of 

Forwarded 
0 Returned 

0 Prints 
0 Originals 

Reports 
0 Disks 

0 For Approval 0 Mail 
W A S  Requested Express Courier 
E f ~ o r  Your Use 0 Hand Delivered 
0 For Your Files 

- 

Simons, Li & Associates, Inc. 
Watcr Raourccs & Civil Enginccnng C o n s u l m s  

a MICHAEL TERNAK, P.E. 
Senior EngineerlPlannec 

4600 S .  MILL AVENUE 
SUITE 200 
TEMPE. ARIZONA 85282 

TELEPHONE: 
(602) 491-1393 h. (2.4 Tempe, AZ Tucson, AZ 
FAX491-1396 ripe. A2 85282 - Phone: (602) 49 1 - 1393 - Fax: (GO21 49 1 - 1396 

Equal Opportuni(y Employer 



Transportation Department 
7447 E. Indian School Road, Suite 205 
Scottsdale, Arizona 8525 1 
Phone: (602)994-7696 FAX: (602)994-7971 

THE FOLLOWING ITEMS ARE TRANSMITTED: 

W ~ t t a c h e d  
0 Under Separate Cover via 

0 At Your Request 0 For Your Review 0 For Your Information 
For Your Approval 0 For Your Action 0 Return Corrected Prints 

0 For Corrections N ~ o r  Your Use 0 Return Check Prints 

, w -7%e a/&= w e  a r p  a r  - -  - 



Simons, Li & Associates, Inc. 
Water  Resources & C l v ~ l  Engineer ing  C o n s u l t a n t s  

Transmittal Letter 

To: C ~ t y  of Scottsdale Date: April 3, 1995 

3939 Civic Center Blvd. Indian Bend Wash 

Scottsdale. A Z  85251 

Attention: Mr. G r e ~  Crossman. P.E. Project Number: PAZ-MC- 16 

Enclosed please find: 

Copies of 

1 Indian Bend Wash Display Board 

1 Satember. 199 1 Flood Insurance Study 

X Forwarded X Prints For Approval Mail 
I7 Returned Originals (7 As Requested Express Courier 

Reports X For Your Use X Hand Delivered 
Disks For Your Files 

Remarks: 

I 

From - 

ROBERT A. ~ICHINGER, P.E. 

Newport Beach, CA Tempe, AZ Tucson, AZ 

4600 South Mill Avenue. Su i te  200 - Tempe. AZ 85282 Phone: (602) 49 1- 1393 - Fax. (6021 49 1 - 13% 
An Equal Opportun~ty Employer 



August 5, 1994 

Mr. William Mead, P.E. 
Town Engineer 
Town of Paradise Valley 
6401 E. Lincoln Drive 
Paradise Valley, Arizona 85253 

RE: FLOODPLAIN DELINEATION FOR INDIAN BEND WASH 

Dear Mr. Mead: 

~imons, Li & Associates, Inc. (SLA) is conducting a Flood Insurance 
Study (FIS) of Indian Bend Wash on behalf of the Flood Control 
District of Maricopa County. The limits of the study begin at the 
confluence of Indian Bend Wash with the Salt River and terminate 
approximately sixteen (16) miles upstream at 32nd Street and Acoma 
Drive within the City of Phoenix. The purpose of the FIS is to 
delineate the 100-year floodplain and floodway of Indian Bend Wash 
through the study reach. 

The Flood Control District and SLA would like to meet with you at 
your convience to discuss the project objectives, and to receive your 
input as well as your support. Our intent is to keep the Town of 
Paradise Valley informed as to the progress of the study and to 
present study results. Mr. Robert Eichinger of SLA will be 
contacting you shortly to schedule a meeting. 

If you have any questions or need additional information regarding 
this study, please feel free to contact us. 

Sincerely, 

SIMONS, LI & ASSOCIATES, INC. 

Dennis L. Richards, P.E. 
Vice President 

DLR/RAE/ rav 

cc: Mr. Pedro Calza, 
Flood Control District of Maricopa County 



@ August 3, 1994 

Mr. Lee Quaas 
City of Tempe 
P.O. Box 5002 
Tempe, Arizona 85281 

RE: FLOODPLAIN DELINEATION FOR INDIAN BEND WASH 

Dear Mr. Quaas: 

Simons, L i  & Associates, Inc. (SLA) is conducting a Flood Insurance 
Study (FIS) of Indian Bend Wash on behalf of the Flood Control 
District of Maricopa County. The limits of the study begin at the 
confluence of Indian Bend Wash with the Salt River and terminate 
approximately sixteen (16) miles upstream at 32nd Street and Acoma 
Drive within the City of Phoenix. The purpose of the FIS is to 
delineate the 100-year floodplain and floodway of Indian Bend Wash 
through the study reach. 

The Flood Control District and SLA would like to meet with you at 
your convience to discuss the project objectives, and to receive * your input as well as your support. Our intent is to keep the City 
of Tempe informed as to the progress of the study and to present 
study results. Mr. Robert Eichinger of SLA will be contacting you 
shortly to schedule a meeting. 

If you have any questions or need additional information regarding 
this study, please feel free to contact us. 

Sincerely , 

SIMONS, LI & ASSOCIATES, INC. 

Dennis L. Richards, P.E. 
Vice President 

cc: Mr. Pedro Calza, 
Flood Control District of Maricopa County 
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FLOOD CONTROL DISTRICT 

280 l West Durango S r m t  Phoenix. Arizona 85009 
Telephone: (602) 506-1501 
Fax: (602) 50640 1 
TI: (602) 506-5897 
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f?ECElVED APR 1 3 1998 

FLOOD CONTROL DISTRICT A t - M C - i b  

of 
Avlaricopu County BOARD OF DIRECTORS 

2801 West Durango Street Phoenix, ,l,r~zona 05009-6399 Betsey Bayless 

Telephone (602) 506- 1 50 1 
Jan Brewer 

Fax (602) 506-4601 
Fultor) Brock 

(602) 505-5897 Don Stapiey 
,b\ary Rose Garrido Wilcox 

9 t3. 
Ms. Pernille Buch-Pedersen 
Michael Baker Jr., Lnc. 
3601 Eisenhower Avenue, Suite 600 
Alexandria, Virginia 22304 

RE: INDIAN BEND WASH LOMR , Case No. 98-09-253P 

Dear Ms. Buch-Pedersen: 

This is in response to Mr. Matthew B. Miller's letter, dated February 17, 1998, transmitting a revised 
HEC-2 model and requesting additional data for your review of the above referenced L O M .  and 
a March 12, 1998, transmittal fiom Erin Lawrence of Baker Engineers containing a modification of 
the previously revised HEC-2 model for our review and concurrence. 

The revised HEC-2 model slightly modifies the floodway limits at several locations to reduce or @ eliminate negative surcharges ranging fiom 0.1 to 1.0 feet. We concur with these revisions. 

The longitudinal profile for the Papago Freeway Bridge on Plan Drawing Nos. S-9.2 through S-9.4 
shows the low-chord is above the design water-surface and top of the levees on both sides of Indian 
Bend Wash. The levees provide 4.7 to 4.8 feet of freeboard for the base flood at this location; 
therefore, the water surface will not contact the bridge superstructure. The reviewer may have 
mistaken the bottom of the pier caps, shown on the detail sheets, as the low-chord of the bridge 

Unlike the other bridges in the HEC-2 model, the Papago Freeway Bridge was not modeled using the 
specid bridge rnuthe. This bridge was incaporated into the HEC-2 model by def;_njng the individual 
piers with GR points in cross-sections 0.437, 0.475, and 0.491. Since the low-chord elevation for 
this bridge is above the top of the levees and the levees provide 4.7 to 4.8 feet of freeboard at this 
location, a BT card is not required to account for the energy losses. The resulting water-surface 
elevations are the same as those produced by the normal bridge routine. Plots of these cross-sections 
are enclosed for your information. 

Also enclosed is a copy of Plan Sheet No. 157, which contains bench mark elevations and locations 
for the bridge project, and correspondence £?om the Arizona Department of Transportation which 
indicates these bench marks are based on NGVD datum of 1929. 



If you have any questions or require additional information on the above, please do not hesitate to 
contact me at (602)-506-4519. 

@ Sincerely, 

A . h  

A f s h  Ahouraiyan 

Enclosures 

Copy to: Ms. Tem Miller 
State Coordinator, National Flood Insurance Program 
Arizona Department of Water Resources 
500 North 3'd Street, Phoenix, Arizona 85004 

ivh. Raymond Acunii, F.E., Floodplain hlmager 
City of Phoenix 
200 W. Washington, 5" floor, Phoenix, Arizona 85004 

Mr. William Erickson, Drainage Planner 
City of Scottsdale, Transportation Planning 
7447 E. Indian School Road, Scottsdale, Arizona 8525 1 

Mr. William Mead, P.E., Town Engineer 
Town of Paradise Valley 
6401 East Lincoln Drive, Paradise Valley, Arizona 85253 

Mr. Howard Hargis, P.E., City Engineer 
City of Tempe, Public Works Department 
P.O. Box 5002, 3 1 East Fifth Street, Tempe, Arizona 85280 

Mr. Dennis Richards, P.E., Vice President 
Simons, Li and Associates, Lnc. 
4600 South Mill Avenue, Suite 200: Tempe, Arizona 85282 



MAY 2 2  f997 

RECEIVED MAY 2 7 1997 
FLOOD CONTROL DISTRICT 

0 f 

Maricopa County 

Dennis I, R~chards 
S~rnons, Li & Assoc~ates, Inc  
4600 S Mill Avenue 
Sulte 200 - 
~t.lllpti, Aiiz~rta 85232 

Subject : Review of the HEC-;! submittal for  the Floodplain Delineation Study for Indian 
Bend Wash (FCD 93-Ox  

Dear Mr. 'kchards : 

A review of the HEC-2 modeling, subrnltted for the Floodplain Delineation Study for Lndian Bend Wash, 
is completed. Please find the following review comments on the above mentioned project. 

(1) Cross sections should be identified with no more than three (3) decimal points. The starting cross 
section, XI 0.4372, at the toe of the grade control structure, should be identified as "0.437" instead oi 
"0.4372". 

0 (2) Cross sections X1 12.69 and X 1  13.54 are located too far upstream from their respective critical depth 
cross sections (XI 12.6 and 12.45 respectively). Please investigate if additional cross sections are required. 

(3) All throughout the HEC-2 modeling, the contraction and expansion coefficients have values that are 
different than the values suggested in the HEC-2 manual. It is suggested that a proper justification for 
such deviation be included in the Hydraulic Analysis Report of the Technical Data Notebook. 

(4) Left channel bank stations are outside the BT data for the following cross sections : 0.791, 2.652,3.78, 
5,372,6393 and 9.15. Please revise the BT data to include the left channel bank stations. 

(5) The values of ELLC (X2.4) and ELTRD (X2.5) are nat on the BT records for the following cross 
sections : 0.791, 1.57, 2.652,3.78,4.87, 5.372,5.9,0.893, 9.15, 10.41 and 11.17. It is recommended that the 
BT records are revised to include the correct ELLC and ELTRD values. 

(6) Several cross sections generated "cross section extended" messages m the output. The GR data needs 
to be extended or reduced, whichever may be the case, to elminate the cross section extended messages. 

Should additional information be required, please do not hesitate to conlact me at (602) 506-1501 

Sincerely, 

Hasan Mushtaq, P.E 

0 
Engineering Division 
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FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

2801 West Durango Street 
Phoenix, Arizona 85009 

WE ARE SENDING YOU C Attached @ Under separate cover via the follow~ng Items. 

C Shop drawings O Prints 0 Plans 13 Samples 13 Specifications 

O Copy of letter O Change order 0 

DESCRIPTION COPIES I I 
DATE I NO. I 

THESE ARE TRANSMITTEO as checked below: 

For approval 0 Approved as submitted Resubmit copies for approval 

@ For your use 0 Approved as noted 0 Submit copies for distributron 

0 As requested Returned for corrections 0 Return wr reded  prints 

For review and comment 0 

FOR BIDS DUE 19 C PRINTS RETURNED AFTER LOAN TO US 

REMARKS PY 4 ' 'A '&h? 6 ol P - h b - .  ( &  C-e k-v' 

A ~ L -  \k--+- 

COPY TO I2-b- 
SIGNED: -& .- 

I f  enclosuras are not as noted. klndly notity us at once 



sla Simons, Li & Associates, Inc. 
Water Resources Rr Civil Engineering Consultants 

October 2, i 995 

Mr. Pedro Calza 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

RE: FLOODPLAIN DELINEATION FOR INDIAN BEND WASH - FCD 93-05 
"nu VALUE DETERMINATION REPORT 

Dear Pedro: 

We have enclosed one (1) copy of the revised pages of the "n" Value Determination Report for 
the above referenced project. This report is pursuant to our Scope of Work Sections 6.3 and 6.4. 
and will be included in the Technical Data Notebook, Section 4.2.1. These revisions and method 
of resubmittal are pursuant to written and verbal comments fiom the District. 

If you have any questions or comments, please call Tim Momson or myself. 

Sincerely, 

SIMONS, LI & ASSOCIATES, INC. 

Dennis L. Richards, P.E. 
Vice President 

enclosure 

(PAZ-MC- 16) 

4600 South Mill Avenue. Sui te  200 Tempe. AZ 85282 Phone: (602) 49 1 - 1393 Fax: (602) 49 1 - 1396 
An Equal Opportunitv Em~louer  



September 22, 1995 

?-'l-- - 
M C - / ~  

FLOOD CONTROL DISTRICT I D L J  
of 

Maricopa County f3OARD Of IJIK[('TOK\ 

2801 West Durango 5 1 r ~ c ~ t  I ' h o t r l ~ x  Artl~nd 85009 Bcisey f < a y l r \ s  

Telcphor,c> (602) 506- 15111 Td K ~ n f ;  

f a x  (602) 506 4601 
Tom K , j w l ( ~ ~  

TT (602) 506-5859 Don 51dplc.v 
M d r ) '  Kotc ( , d r r l c j o  WII( O X  

RECEIVED SEP 2 6 1225 

Mr. Tim Morrison, P.E. 
Sirnons. Li Pr 4ss~cia:cs 
4600 South Mill Avenue, Suite 190 
Tempe, Arizona 85282 

Dear Mr. Momson: 

This letter is in regard to your revisions of September 22. 1995, to the "n" value report. 

In item l.ii, an ermr in the addition of "n" value components has occurred. The new rotal "n" value 
should be 0.039, not 0.029 as noted in the letter. 

In item i.iii, it is recommended th;u the n, value added to the high flow channel should be 0.005. 
making the total "n" value for this cross-section 0.040. 

We have no other comments for this submittal. After the above corrections are made, a fmal "n" 
value report should be delivered to the District. If you have any questions, please call me at 506- 
1501. 

Sincerely, 

A .  A%-,&- 
Afshin F h ~ ~ m i y a i i  
Hydrologist 



September 18, 1995 

Maricopa County 
B O A R D  OF DIRECTOR'; 

2801 West Durango S~reet Phoenix, Ar~zona 85009 Betsey Bayless 

Telephone (602) 506-1501 Ed K ~ n g  
Fax (602) 506-4601 Tom Rawle\ 
T l  (602) 506-5859 Don Stdpley 

M d r y  Rose G a r r ~ d o  W~lcox  

Mr. Tim Momson, P.E. 
Simons, Li & Associates 
4600 South Mill Avenue, Suite 190 
Tempe. Arizona 85282 

Dear Mr. Momson: 

The following are comments on the draft "n" value determination report. These comments deal m d y  
with the non-assignment of obstruction (nJ values. 

1. The following cross-sections should be reevaluated for the n, value. 

i. Cross Section 3.977 . 

ii. The low flow channel for cross-section 5.966. 

iii. The high flow channel for cross-section 6.40. 

iv. Cross-section 7.837, to account for the hotel piers. 

v. The tree trunks could be considered an obmction, depending on the depth of flow 
at cross-section 9.564. 

2. It is more appropriate to include page 41 as part of the information provided for cross- 
section 6.96. 

3. On page 78, cross-section 0.947 is typed incorrectly as 0.974. Make this correction to the 
*&!e. 

I have no other comments for this submittal. If you have any questions, please call me at 506-1501 

Sincerely, 

Afshin Ahouraiyan 
Hydrologist 



Maricopa County 
HOARD OF DIKECTOKS 

2801 West Durango Street Phoen~x, Ar~zond 85009 Betsey Bayless 

Telephone (602) 506-1501 Ecf K I ng 

Fax (602) 506-4601 Tom Rawla 
Tl  (602) 506-5859 Don  Stapley 

Mary  Rose Garrldo Wtlcox 

September 18, 1995 

Mr. Dennis Richards, P.E. 
Simons, Li & Associates 
4600 South Mill Avenue, Suite 190 
Tempe, Arizona 85282 

Dear Mr. Richards: 

Enclosed please find a copy of a plan for a mitigation project on Indian Bend Wash by Shea Blvd. 
The City of Phoenix in conjunction with the Corps of Engineers is the responsible party for this 

@ 
project Also enclosed is a copy of the flood Control District's response to this project. 

If you have any questions, please call me at 506-1501 

Sincerely, 

4.R-c.7y- 
Afshin Ahouraiyan 
Hydrologist 



Sirnons, Li & Associates, Inc. 
W a t c r  Resources & Civil  Engineering Consulrants 

Transmittal Letter 

- 
To: k L p o p  COUTROC P s T w  Date: S E P T E M ~ E R  PI 1995 

1 
-- 

- 

Attention: ~ P R O  C A LZA Project Number: PA 2 - MC -1 

Enclosed please find: 

Copies o f 

Fd Forwarded 
O Returned 

Prints 
JX Originals 

Reports 
Disks 

For Approval Mail 
0 As Requested Express Courier 
I7 For Your Use Hand Delivered 
0 For Your Files 

Remarks 

From a- 

Newport Beach, CA Tempe, AZ Tucsoo. A 2  
4600 South Mill Avenue. Suite 200 Tempe. AZ 85282 Phone: (602) 49 1 - 1393 Fax: (6021 49 1 - 1396 

An Equal Opportunity Employer 



K ~ U ~ I V E D  MAR 0 9 1994 

FLOOD CONTROL DISTRICT A Z -  MC -16 

I of 

Maricopa County 
l3C)AKl) Or DIRl ( I () I<(, 

2110 I W ~ W  [ lcrrango Slrcc.1 I ' h o c x n ~ \  A r l / o n < l  85000 I ( ( , lwy  13,1ylt-,\ 

Telephone ( h 0 0  500 1 10 l I ~ I ~ ~ N * ~  1) [ { I ~ I ) (  1 

March 4, 1994 

Mr. Dennis L. Richards 
Vice President 
Sirnons, Li & Associates, Lnc. 
4600 South Mill Avenue, Suite 190 
Tempe, Arizona 85285 

SUBJECT: Contract FCD 93-05, Indian Bend Wash Floodplain Delineation 

I Dear Mr. Richards: a This letter will serve as confirmation of the March 3. 1994 verbal Notice l o  Proceed for the 
work under the above-referenced contract that was approved by the Board of Directors on 
March 2, 1994. 

A fully executed contract will be forwarded to you, upon receipt from the Board. If you have 
any questions regarding work under the contract, please contact Jan Opstein at 506-150 1. 

I 

, Sincerely, 
/' 

,' 03$zz&&&>. 
L/ 

, Leanna Cumberland 
Chief, Contracting Branch 
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Mr. Dennis L. EZlchards, P.E. 
Simons, Li & Associates 
4600 South Mill Avenue, Suite 200 
Tempe, Arizona 85282 

SUBJECT: Notice of Selection for Contract FCD 93-05 
Lndian Bend Wash Floodplain Delineation Study 

Dear Mr. Richards: 

Your firm has been selected for performing the work in the above referenced project. 

Additional information will be forthcoming regarding Schedule, Scope of Work, and Fee Negotiations. 

If you have any questions, please contact Jorge Garre or Jan Opstein at 506- 150 1. 

, Leanna ~umbehand-  
Chief. Conmcting Branch 
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Federal Emergency Management 4 g e a 9  9 '91 I 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Paul Johnson 
Mayor, City of Phoenix 
251 West Washington Street 
Phoenix, Arizona 85003 

Dear Mayor Johnson: 

Washington, D.C. 

REPLY REF 
Case No. : 93b9-815~ 

. - 

Community: City of Phoenix, 
Arizona 

Map Number: 04013C1680 E 
Effective Date of 
This Revision: JUN 0 7 1994 

This is in response to a request for a revision to the Flood Insurance Study 
(PIS) and National Flood Insurance Program (NFIP) maps for your couuaunity. 
Specifically, this responds to a letter dated March 16, 1994, from Mr. Len 
Erie, P.E., Erie & Associates, Inc., regarding the effective PIS report and 
Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and Incorporated 
Areas. With his letter, Mr. Erie submitted additional data in support of his 
September 9, 1993, request for a Letter of Map Revision (LOMB). Mr. Erie 
requested that we revise the effective FIRH and PIS report to show the 
effects of a channelization project along Indian Bend Wash from approximately 
300 feet upstream to approximately 1,800 feet downstream of Shea Boulevard. 
A Conditional Letter of Map Revision was issued for this project on April 1, 
1993. 

All of the data required to complete our review of this request were 
submitted with Mr. Erie's letters dated September 9 and November 5, 1993. 
All fees necessary to process this UIHR, a total of $1,260, have been 
received. 

We have completed our review of the submitted data and the flood data shown 
on the effective FIRM, and have revised the FIRM to modify the floodplain and 
floodway boundary delineations of a flood having a-1-percent probability of 
being equaled or exceeded in any given year (base flood) along Indian Bend 
Wash. As a result of the channelization project, the 100-year flood will be 
contained within the identified channel banks from approximately 200 feet 
upstream to approximately 1,800 feet downstream of Shea Boulevard. The 
Special Flood Hazard Area has been reduced along the remainder of the revised 
reach. 

The modifications are shown on the enclosed annotated copy of FIRM Panel 
04013C1680 E, Flood Profile Panel 215P, and the Floodway Data Table for 
Indian Bend Wash from the FIS report. This LOMR hereby revises this panel of 
the effective FIRM dated September 29, 1989, and Flood Profile Panel 215P and 
the Floodway Data Table in the PIS report dated December 3, 1993. 



Please note that a LOMR was issued on the same date as this LOMR to revise 
this FIRM panel within the Town of Paradise Valley, Arizona, to reflect this 
channelization project. 

The revisions are effective as of the date of this Letter; however, a review 
of the determination made by this LOMR and any requests to alter this 
determination should be made within 30 days. Any request to alter the 
determination must be based on scientific or technical data. 

We will include this information in our next physical map revision of the 
FIRM for Maricopa County, Arizona and Incorporated Areas. The tentative date 
for the next preliminary is fall 1994. In the interim, your community may 
utilize these data in its floodplain management programs. 

The floodway is provided to your community as a tool to regulate floodplain 
development. Therefore, the floodway modifications described in this letter, 
while acceptable to the Federal Emergency Management Agency (FEMA), must also 
be acceptable to your community and adopted by appropriate community action, 
as specified in Paragraph 60.3(d) of the NFIP regulations. 

This response to your request is based on minimum floodplain management 
criteria established under the NFIP. Your community is responsible for 
approving all proposed floodplain developments, including this request, and 
for ensuring that necessary permits required by Federal or State law have 
been received. With knowledge of local conditions and in the interest of 
safety, State and community officials may set higher standards for 
construction, or may limit development in floodplain areas. If the State of 
Arizona or your community has adopted more restrictive or comprehensive 
floodplain management criteria, these criteria take precedence. 

The basis of this LOMR is a channel-modification project. NFIP regulations, 
as cited in Paragraph 60.3(b)(7), require that communities assure that the 
flood-carrying capacity within the altered or relocated portion of any 
watercourse is maintained. This provision is incorporated into your 
community' s existing floodplain management regulations. Consequently, the 
ultimate responsibility for maintenance of the channel modification rests 
with your community. 

Because this LOMR will not be printed and distributed to primary users, such 
as local insurance agents and mortgage lenders, your community will serve as 
a repository for the new data. We encourage you to disseminate the 
information reflected by this LOMR widely throughout the community, so that 
interested persons, such as property owners, insurance agents, and mortgage 
lenders, may benefit from the information. We also encourage you to give 
consideration to preparing an article for publication in your community's 
local newspaper. This article should describe the changes that have been 
made and the assistance your community will give in providing the data and 
interpreting the NFIP maps. 

The map as listed above and as revised by this letter will be used for all 
flood insurance policies and renewals issued for your community. 

This determination has been made pursuant to Section 206 of the Flood 
Disaster Protection Act of 1973 (P.L 93-234) and is in accordance with the 



National Flood Insurance Act of 1968, as amended (~itle XI11 of the Housing 
and Urban Development Act of 1968, P.L. 90-4481, 42 U.S.C. 4001-4128, and 44 
CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 
1968, as amended, communities participating in the NFIP are required to adopt 
and enforce floodplain management regulations that meet or exceed NFIP 
criteria. These criteria are the minimum requirements and do not supersede 
any State or Local requirements of a more stringent nature. This includes 
adoption of the effective FIRM, Flood Boundary and Floodway Map, and FIS 
report to which the regulations apply and the modifications made by this 
LOMR . 
Should you have any questions regarding this matter, please contact the 
Division Director, Mitigation Division of FEMA in San Francisco, California, 
at (415) 923-7175, or Mr. John Magnotti of our staff in Washington, DC, 
either by telephone at (202) 646-3932 or by facsimile at (202) 646-3445. 

Sincerely, 

fl#@p.E., Chief 
'& Hazard ~dentification Branch 

Mitigation Directorate 

Enclosures * cc: The Honorable David Hann 
Mayor, Town of Paradise Valley 

Mr. Raymond U. Acuiia, P.E. 
Floodplain Management Engineer 
City of Phoenix Street Transportation 
Department 

Mr. Keith Coleman 
Trammell-Crow Residential 

Mr. Len Erie, P.E. 
Erie & Associates, Inc. 

J Mr. Ron Nevitt Floodplain Representative 
Flood Control District 
of Maricopa County 
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SECTION 1 : General Description 
and Correspondence 

1.4.6. FEMA Technical Consultant 



Federal Emergency Management Agency * Washing ton ,  D.C. 20472 

CI:K I ll*IF,D MAII, 
RETURN RECEIPT REQUESTI'II 

IN Kf:I'LY REFER '1.0: 
Casc No . .  98-09-253P 

'Thc i ionorable Don Stapley 
Cha~rperson, Maricopa County 

Board of Supervisors 
30 1 \PC\[ Jefferson, 10th Floor 
Phoen~s. Arizona 85003 

(:orn~~iilnity: Maricopa Cou~lry, Arizona 
Conllrlunity No. : 040037 
1'ant. l~ Affected: 04013C3160 D and 2170 E 
f-.ffcc;;.:e Date of 
'I'h~s Revision: 

MAY 1 5 1998 

Dear klr Stapley: 

'This responds to a request that the Federal Emergency hlanager~lent Agency (FEMA) revlse the effective 
Flood Insurance Rate Map (FIRM) and Flood Insurarice Study (FIS) report for Maricopa County, Arizona 
and Incorporated Areas (the effective FIRM and FIS report for your community), in accordance with 
Part 65 of the National Flood Insurance Program (NFIP) regulations. In a letter dated December 29, 1997, 
Mr. Afshin Ahouraiyan, Engineering Division, Flood Control District of Maricopa County, requested that 
FEMA revise the FIRM and FIS report to show the effects of a detailed hydraulic study and more detailed 

0 topographic information for Indian Bend Wash from its confluence with the Salt River to 40th Street. 

All data required to complete our review of this request were submitted with letters from Mr. Ahouraiyan. 

We have completed our review of the submitted data and the flood data shown on the effective FIRM and 
FIS report. We have revised the FIRM and FIS report to modify the floodplain boundary delineations and 
zone designations of the flood having a 1-percent chance of being equaled or exceeded in any given year 
(base flood) along Indian Bend Wash. As a result of the modifications, base flood elevations (BFEs) for 
Indian Bend Wash were added; the width of the Special Flood Hazard Area (SFHA), the area that would 
be inundated by the base flood, decreased; and a regulatory floodway was added. The modifications are 
shown on the enclosed annotated copies of FIRM Panel(s) 04013C2160 D dated April 15, 1988, and 
040 13C2 170 E dated September 4 ,  199 1 ; Profile Panel(s) 2 1 1 P; and affected portions of the Floodway 
Data Table. This Letter of Map Revision (LOMR) hereby revises the above-referenced panel(s) of the 
effective FIRM and the affected portions of the FIS report dated September 30, 1995. 

Because this revision request also affects the Cities of Tempe, Scottsdale, and Phoenix and the Town of 
Paradise Valley, separate LOMRs for those communities were issued on the same date as this LOMR. 

The modifications are effective as of the date shown above. The map panei(s) as listed above and as 
modified by this letter will be used for all flood insurance policies and renewals issued for your community. 



@ The following table is a partial listing of existing and modified BFEs 

Ex~sting BFI? Modified 81-f: 
L,ocat~on ( f  eet) * (feet) * 

Approximately 3,000 feet upstream of confluence 
of Salt River None 1,166 

*Referenced to the National Geodetic Vertical Datum, rounded to the nearest nhole foot 

Public notificatioti of the proposed modlfied BFEs will be given in the Arizona Republic on or atwur 
June 11 and June 18, 1998. A copy of this notification is enclosed. In addition, a notice of changes will 
be published in [he Federal Register. Within 90 days of the second publication in the Arizona Republic. 
a citizen may request that  FEMA reconsider the determination made by this LOMR. Any request f o r  
reconsideration must be based on scientific or technical data. All interested parties are on notice that, until 
the 90-day period elapses, the determination to modify the BFEs presented In this LOMR may Itself t)e 
modified. 

Because this LOMR will not be printed and distributed to primary users, such as local insurance agents and 
mortgage lenders, your community will serve as a repository for these new data. We encourage you to 
disseminate the mformation reflected by this LOMR throughout the community, so that interested persons, 
such as property owners, local insurance agents, and mortgage lenders, may benefit from the information. 

0 We also encourage you to prepare a related article for publication in your community's local newspaper. 
This article should describe the assistance that officials of your community will give to interested persons 
by providing these data and interpreting the NFIP maps. 

We are processing a revised FIRM and FIS report for Maricopa County and Incorporated Areas; therefore, 
we will not physically revise and republish the FIRM and FIS report for your community to incorporate 
the modifications made by this LOMR at this time. Preliminary copies of the FIRM and FIS report were 
submitted to your community for review on December 24, 1997. We will incorporate the modifications 
made by this LOMR into the countywide FIRM and FIS report before they become effective. 

The floodway is provided to your community as a tool to regulate floodplain development. Therefore, the 
floodway modifications described in this LOMR, while acceptable to FEMA, must also be acceptable to 
your community and adopted by appropriate community action, as specified in Paragraph 60.3(d) of the 
NFIP regulations. 

This LOMR 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 
SFHA. If  the State, county, or community has adopted more restrictive or comprehensive floodplain 
management criteria, these criteria take precedence over the minimum NFIP criteria. 



'The basis of this LOMR is, in whole or in part, a channel-modification/culvert projecr. NFIP regulations, 
as cited in Paragraph 60.3(b)(7), require that communities ensure [hat the floo(l-carrying capacity within 
the altered or relocated portion of any watercourse is nlaintained 'l'lils provrsiorl 1s ir~corporared into your 
corrlrnunrry's exlsting floodplain management regulatiorls. Corisequently, tllc ultirn;tte responsibility for 
rnaintenance of  the modified channel and culvert rests with your cornrnunity. 

This cietermination has been made pursuant to Sectlon 206 at thi: Frlood Disaster Protection Act of 1973 
(I'ublic Law 93-234) and is in accordance with the National Flood Insurance Act of 1968, as amended 
(Title XIII of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 
I1.S.C 4001-4 128, and 44 CFR Part 65. Pursuant to Section 136 1 of the National Flooti Insurance Act 
of 1968, as amended, comnlunities participating in the NIYIf' are requ~red to adopt and enforce floodplain 
management regulations that meet or exceed minimum NFIP crrteria. These criteria are the minimum and 
do not supersede any State or local requirements of a more stringent nature. This includes adoption of the 
effective FIRM to which the regulations apply and the modifications described in this LOMR. Our records 
show that ),our community has met this requirement. 

A Consultation Coordination Officer (CCO) has been desig11;iiea i i l  asslst ;iour cornmurlity. The CCO will 
be the primary liaison between your community and FEMA. For ~rlformation regarding your CCO, please 
contact: 

Ms. Dorothy M.  Lacey 
Director, Mitigation Division 

Federal Emergency Management Agency, Region IX 
The Presidio of San Francisco, Building 105 

San Francisco, California 94 129- 1250 
(4 15) 923-7 177 

If you have any questions regarding floodplain management regulations for your community or the NFIP 
in general, please contact the CCO for your community at the telephone number cited above. If you have 
any technical questions regarding this LOMR, please contact Mr. Mike Grimm of our staff in Washington, 
DC, either by telephone at (202) 646-2878 or by facsimile at (202) 646-4596. 

Sincerely, 

f& Matthew B. Miller. P.E. ,  Chief 
Hazards Study Branch 
Mitigation Directorate 

Enclosure(s) 

cc: See attached 



cc: The Honorable N e ~ l  Ciuliano 
Mayor, City of T e ~ n p c  

?. I he I-ionorablc Sam Kirthryn (:anip;cna 
Mayor. City of Scottsdalc 

- .  I he lionorable ~ivlar-VIII Ilavts 
M a y o r .  Tow11 0 1  f';lr;~disc V a l i c )  

'The Honorable Skip Rirllsza 
Mayor, City of Phoenix 

Mr. Afshin Ahouraiyan 
Engineering Division 
Flood Control District of Maricopa Counry 

Ms. Tsrri Mll ler 
State Coordinaror. Nf.11' 
Arizona Departnlerlt o t  W:irc'r Kesi~urce.; 

Mr.  Raymond U. Acufia, P.E 
Floodplain Manager 
City of Phoenix 

Mr. William Mead, P .E .  
Town Engineer 
Town of Paradise Valley 

Mr William Ericksori 
Drainage Planner 
Transportation Plannrng Department 
C ~ t y  of Scottsdale 

Mr.  Howard Hargis, P E. 
City Engineer 
Public Works Department 
City of Tempe 

Mr.  Dennis Richards, P .E .  ,/ 
Vice President 
Simons, Li and Associates, Inc 



p4== - MC-/& 

Federal Emergency Management Agency 

a W a s h i n g t o n ,  D.C. 20472 

April 21, I998 

Mr.. Afshiri Allouraiyarl IN R I P L Y  REFER '1'0 
Engineering Division Case No. : 98-09-253 1' 
Flood Contr-01 rlistrict of Maricopa County Communities. Cities of I'ar i ~ d ~ s e  C1;\llcy, 
2801 West Durango Street Phoen~x, Scottsdale, ar~d 
Phoenix, Arizona 85009-6309 Tempe, Arizona 

Community Nos.: 040049, 04005 1 , 0450 12, 
anti 040054 

3 16-ADIACK 
Dear Mr. Ahouraiyan: 

This acknowledges receipt of additional data in support of your request for a Letter of Map Rev i s~on  f o r  
the above-referenced community. Pertinent information about the request is listed below. 

Identifier: Floodplain Delineation for Indian Rend h a s h  

Flooding Source: Indian Bend Wash 

FIRM Panel(s) Affected: 04013C1680 F, 1690 E, 1695 F, 2160 D ,  and 
2170 E 

FBFM Panel(s) Affected: 040 13C2 160 

Our review of the data submitted indicates we have the minimum data needed to continue our evaluation. 
1f we need additional data to complete our evaluation, or if delays are encountered, we will notlfy you In 
writing within 30 days of the date of this letter. 

If you write to us about your request, please include the case number shown above in your letter. If you 
have any questions about the status of your request, please call our Technical Evaluation Contractor, 
Michael Baker Jr. ,  inc. The Revisions Coordinator for your state, Ms. Pernille Buch-Pedersen, may be 
reached at (703) 3 17-6224. 

Sincerely, 

Matthew B. Miller, P.E. ,  Chief 
Hazards Study Branch 
Mitigation Directorate 

cc Ms. Terri Miller Mr.  William Erickson 
State Coordinator Drainage Planner 
National Flood Insurance Program Transportation Planning 
Arizona Department of Water Resources City of Scottsdale 

M r .  Raymond U .  Ac 
Floodplain Manager 
City of Phoenix 

Ms. Williarn Mead, P.E. 
Town Engineer 
Town of Paradise Valley 

Mr. Howard Hargis, P .E .  
City Engineer 
Public Works Department 
City of Tempe 

Mr. Dennis Richards, P .E.  J 
Vice President 
Simons, Li & Associates, Inc. 



WfcFrv~o FFR 9 -i ilqR 

Federal Emergency Management Agency 

a W a s h i n g t o n ,  D.C. 20472 

FEB 1 7 1998 
Mr. Alsllin Allouraiyan 
Engineering Division 
Flood Control Distr~ct 

of Maricopa County 
280 1 West Durango Street 
Phoenlx. Arizona 85009 

I N  REPLY REFER 'I'O- 
Case No..  98-09-253P 
Cornrnunities: Cities of  Paradise Valley, 

Phoenix, Scottsdale, and 
Tempe, Arizona 

Cor~ir~iunity Nos.: 040049, 04005 1 .  0450 12, 
and 040054 

3 16-AD 
Dear Mr.  Ahouraiyan: 

This is in reference to your December 29, 1997, request for a Letter of Map Revision for the 
above-referenced communities. In our earlier letter to you, we Indicated additional data might be required 
to complete our review of the request. The data required to complete our review, which must be submitted 
within 90 days of the date of this letter, are listed below. 

The submitted topographic work map entitled "Floodplain Delineation Study for Indian Bend 
Wash," prepared by Sirnons, Li & Associates, Inc., dated September 19, 1997, indicates that the 
elevations shown are based on the North American Vertical Datum of 1988 (NAVD). The 
submitted revised conditions HEC-2 hydraulic computer model uses NAVD elevations. The 
effective Flood Insurance Study (FIS) for Indian Bend Wash was performed using elevations based 
on the National Geodetic Vertical Datum of 1929 (NGVD). Therefore, we have revised the 
HEC-2 model to use NGVD elevations. A copy of the revised HEC-2 model is enclosed. Please 
note that the floodplain boundary delineations shown on the submitted work map will not change 
as a result of the revised HEC-2 model. We corrected several negative surcharges in the revised 
HEC-2 model that resulted in minor changes to the floodway boundary delineations. Please advise 
in writing whether you concur with this model 

The submitted HEC-2 model entitled "IBWH?.*," prepared by Simons, Li & Associates, Inc., did 
not include the low-chord and top-of-road elevations for the Papago Freeway bridge over Indian 
bend Wash. From the submitted as-built pians i t  appears that the low chord is lower than tine base 
flood elevation (BFE) and may cause an increase in BFEs at the upstream face of the bridge. 
Please include the Papago Freeway bridge in the HEC-2 model to determine the effects, if any, 
of the bridge on the BFEs, and revise the subnlitted topographic map accordingly. Note that no 
datum is referenced in the submitted as-built plans for the bridge. Please provide the datum 
referenced in the as-built plans 

Please send the required data directly to our Technical Evaluat~on Contractor at the following address: 

M~chael Baker J r  . lnc. 
3601 Eisenhower Avenue. Su~te  600 

Alexandria, Virginia 32304 

Attention: Ms. Perrl~lle Buch-l'edersen 
(703) 3 17-6224 



For idcritification purposes, you must include the case nurnber referenced above on all correspondence 
I f  we clo not receive the required data within 90 days, we will suspend our processing of your recluest. 
/ \ I I > .  ~ l a t ; ~  sul~rnitted after 90 days will be treated as a n  original. subni~ttal and will bc subject to all 
s~rl)r~~irt;~l/l,ayrnent procedures, including the flat review and processing L e  for I-cqucsrs of this type 
cstahlishccl by the revised fee schedule that became effective on October 1 .  1996 /I c o ~ y  oi tt\c rlottce 
s u r r l l ~ ~ ; ~ s i z ~ r i ~  the revised fee schedule, which was published in the Fecl~rtll I?e,qi.l-ier-, IS cl~clo\ccl l'or your 
~r~ lbr~ i la t  lo11 

i t  you have  a n y  questions regarding this matter, please contact hlr.  Mike C;rlillri~ of our staff in 
U'asli~rlgton. UC, either by telephone at (202) 646-2878 or by facsinlilc at ( 2 0 2 )  640-4506 

Sincerely, 

Matthew B.  Miller, P . E . .  C l ~ ~ z f '  
Hazards Study Branch 
Mitigarion Directorate 

cc: Ms. Terri Miller 
State Coordinator 
National Flood Insurance Program 
Arizona Department of Water Resources 

Mr.  Raymond U.  Acuria, P .E  
Floodplain Manager 
City of Phoenix 

Mr William Mead, P.E.  
Town Engineer 
Town of Paradise Valley 

Mr William Erickson 
Drainage Planner 
'rransporrarion Planning 
C ~ t y  of Scottsdale 

fvlr [Froward Hargis, P .E .  
C I I ~  Engineer 
f'ubl~c Works Department 
C11t). of Tempe 

blr Dennis Richards, P.E.  J 
Vice President 
S~nions.  Li & Associates, Inc 



FLOOD CONTROL DISTRICT 

280 1 West Durango SEW - Phoenix. Arizona 85009 
Telephone: (602) 506- 150 1 
Fax: (602) 5 0 6 4 0 1  
TT: (602) 506-5897 

COVER SHEET 

TO: ~ Q - ~ U S  'R, c k ~ k d ~  

Company 
or  Department: >LA F ~ X #  4 Q ( -  1396 

RFskth. AkQd~D-"(ah 

Number of pages being sent iaciudtng Covn Shat 3 

comments: P,bCIQb A* D F  Fc\> GL 6-1 V L C  



Mlchiel Baker Jr.. inc. 
3607 Eisennower Avenue. Sv;:e 03; 
Alexbnatra. Virglnla 22304 

FAX TRANSMITTAL COVER SHEET 

to: 

F A X  #: (602) 506 - u-1 

0 FIRM: MICHAEL BAKER, JR., INC. 

THIS FAX CONSlSTS OF 3 PAGES, INCLUDING THlS SHEET. 

SPECIAL INSTRUCTIONS: 



Maricopa County 

2801 West Durango Street Phoenix, Arizona 85009 

Telephone' (602) 506-1501 
Fax (602) 506-4601 
TT (602) 506-5859 

BOARD OF DIRECTORS 
Bersey Baylesj 

Ed King 
Tom Ralvlec 
Don S t ~ p l e y  

Mary Rose Carrido 1Vilccx 

October 4, 1996 

F E W  Project Library 
C/O Michael Baker, Jr. Znc. 
3 60 1 Eisenhower Avenue, Suite 600 
Alexandriq Virginia 22304 

To whom it may concern: 

The Flood Control District of Maricopa County (District) is requesting that a library search be done for the 
lodiau Bend Wash (IBW) Flood Insurance Study models (diskette format prefcncd). This request is for the 
entire reach of IBW starting at its outfall at Salt River and moving upstream through the Cities of Tempe, 
Scottsdale and Paradise Valley, ending at 32nd Street in City of Phoenix 

Per the CLOMR procedures, the current effective models should be included with the new submittal. 
However, none of the jurisdiction$ have a copy of the Flood Insurance Study models, which include the HEC- 
1 and HEC-2 models. 

Enclosed is our check for $90 to begin this search. Ifyou have any questi011~ on this request, please fix1 fie 
ta contact me at (602)-506-1501. 

/ 

Sincerely, 

I 
1 r n n l z n n m  nnd -on v~onrwvw 

T O Q ~  nnc zn9.w. n s : s ~  ~6/0C/90 



cc: File 

Letter of Transmittal 

Michael Baker Jr., Inc. 
4301 Dutch Ridge Road 
Beaver, PA 15009 
(412) 495-771 1 
FAX (412) 495-4001 

To: Simon Li Associates S.O. No. 20835-000-0000-00 100 

4600 South Mill Avenue, Suite 200 Project: Scottsdale Indian Bend Wash 

Tempe, AZ 85282' Date: December 28,1994 

Attn: Tim Morison 

We Are forwarding the following: Attached C11 Under Separate Cover 

THESE ARE TRANSMITTED as checked below: 

NO COPIES 

1 

a A s  requerted 0 No exceptions taken a Revise and resubmit 

TITLE OR DESCRIPTION 

3 112" DOS diskette containing the contour design file for sheet 1046 of the 
Indian Bend Wash mapping. Replaces original submittal that &d not tie 
correctly with sheet 1 146. 

a For review and comment a Rejecttd - See d 0 Submit specified items 

a For your information 0 Pmceed subject to comdions noted a 

GENERAL COMMENTS: 
Michael Baker Jr., Iric 

:hipped: O~PS UFederal Express 

BY: Gary D. Eator~ 

Title: Supervisor hlapping ScnJicc 

Page 1 of 1 



SECTION 1 : General Description 
and Correspondence 

1.4.7. Copy of Public Notice 



WOlCE NO. 94333 
ANNOUHCEMPFT OF ROOD HAZARD STUDY 

Tha Flood C ~ v d  DirWicI of Muicwa 
Cwn(y. u n d r  sulhori of the Nationd F loo j  
Insurance A c t  o f  1 % ~  (P.L 904481. as 
Ilmrdd. md the Rood Oisastu Rot.ctton Act  
01 1 0 7 3  (P.L. 93-234). 01 funding l d.1ul.d 
st* of l flood hmxud wee ~1 c .ntrJ Mu~copm 
County 8s follows: 

hd8m Band Wash f rom the confluence of the 
S d t  R i v u  (Tmnprl t o  32nd Straat md Accmd 
Road (Phoenix). 

Tha study ie b* p d w *  for the Flood 
Convd D i s t r r c t  Simon#. IJ & Assoastss. Inc. 
(-1 o t  T r r p e  'Xmonr 

n r  purpose'of thir at& i, t o  ax-a ad 
w h a t +  f lood h m r d  aur whch u e  d a v d w d  
a which ur Ek* t o  be dwdopd m d  t o  dater- 
m n a  flood drvat iona f a  thosa uees. Flood 
.I.vetiona wiU be u e d  by Mvicopa  County t o  
car% grt floodplsin nambJwnnt obpctive of 
lhr ahond Rood lnrurancr Rogrm. Thoy wull 
d s o  b e  used as the baris foc datw*ng w(r* 

AFFIDAVIT OF PUBLICATION 

STATE OF ARIZONA 
COUNTY OF MARICOPA 

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

The Arizona Republic The Phoenix Gazette 
June 15,22,1994 

Sworn to before me this 
17TH day of 
September A.D. 1996 

NOTARY PU0LlGARlZONA 
MARICOPA COUMY 
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ANNOUNCLMEM OF 
ROOO W SNOY 

The Flood bntml Dimicl of 
Marlcopo Coun(y, under 
oudy i ty  of th. N o t i d  Rood 
lnsuranc* Act of 1968 (P.L. 
90-448). as amendad, and tho 
R o o d ~ R o h a i o n I d o f  
1973 el. ~ 5 . 2 ~ .  t hndbr(l a 
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l d m n  Bond Wash from 60 
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~ w m a t c h . y m a y h a o 1  
oeporhnriy to bring ony relo- 
*ant fans and tochnlcal dam 
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* h . ~ f ( h . R o o d ~ a t b d  
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District-of Maricopa County, 
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ANNOUNCEMENT Of 
ncmo tmzxw smor 

The F l o o d  Control Distdct of 
Morjcopo County, under 
o u t h p r i t y ~ f ( h . ~ l F l o o d  
Insuronco A c t  of 1968 (P.L. 
90-4481. or emended, and chr 
Rqod W r  Protsaion Act of 
197S P.L 93-2341, Ir funding a 
d.to9.dsWdyofofbodhalprd 

. . 
lndion Bend Wash from tho 

confluohce of tho Salt Rivor 
~*ip*'J.%o 32nd Slroot and 
Amawr w mmnixl.  

--rnhbdngp.rfQmnd 
forch.Roodtoncmloisirktby 
Simons, L1 ?. Asaociotos, Inc. 
0 d Tunpe, Muw. 
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oxamino and evoluoto flood 
h o d  arras which aro dovr- 
WorrrhlchpnGkelytOb. 
dovolopod and to do*ormino 
fbodrkmtionrformowotror 
~ o o d ~ ~ i n f l ~ ~  
Maricopb County to c a y  w t  
Aoopphb, managomant ob/rc- 
rives of-tho National f lood 
la-nco Program. They will 
&&-$&&isid as tho b&lk$er 
V n e  =p4PPIOOTjQh AOOd 
-prrnkn-oPPka- 
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~ a o u n o m ~ l r h t t s n d r d  
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ran i  facts and tochnlcot data 
Eawrahe~tbodhorord.(o 
h-ofmeFkod6mml 
Dircr*rfaconrid.cationln*w 
-afmLctudy.Suchhfor- 

a o d d  be furnishd r~ 
Mr. F d u  6Lm. Rood ccard 
Dlsrct-of  Moricopa Counv, 
2M1 Wost Durango Straet 
Pbonix+AZ 85009, hkphon; 
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Simons, Li & Associates, Inc. 
W a t e r  R e s o u r c e s  & Civil Englneerlng Consultants  

June 1 0 ,  1 9 9 4  

Tribune Newspapers 
P.O. Box 1547 
Mesa, Arizona 85211 

Attn: Legal Department 

RE: LEGAL AD #565446 FOR SIMONS, LI & ASSOCIATES, INC. 

Dear Legal Department: 

Enclosed is a check for $50.92 as payment for publication of the 
attached advertisement in the Scottsdale Progress. The 
advertisement needs to run twice in the paper over a week apart. 

~dditionally, we would request an ~ffidavit of Publication be 
forwarded to us after the ad runs. Please include a copy of the 
ad, the run dates and an indication of the distribution area (i. e. 
zones, zip codes or cities) with the affidavit. 

If you have any questions I can be reached at 491-1393. Thank you 
for your assistance. 

Sincerely, 

SIMONS, LI & ASSOC/SPTES, INC. 

&*W- 
Christopher J. Pauley 

attachments: SLA Check # 2 1 0 4  
Announcement Of Flood Hazard Study 

4600 South  Mill  Avenue. Sui te  200 Tempe. AZ 85282 Phone: (602) 49 1 - 1393 Fax: (602) 49 1 - 1396 
An Equal Opportunity Employer 



SIMONS LI & ASSOCIATES, INC. 
4600 S. MILL AVE. 491-1393 

TEMPE, AZ 85282 

PAY 
TO T H E  NEWS P A  PEES -- 9% 
O R D E R  O F  1 $ 5 0 , :  
2 95/;00 y D O L L A R S  

CITIBANK (ARIZONA1 
€4 EAST BROADWAY 
TEMPE. ARIZONA 85102-1391 

FOR AE 4 & - ./A 

sla Simons, Li & Associates, Inc. 
W a t e r  R e s o u r c e s  & Clvll  E n g l n e e r l n g  C o n s u l t a n l s  

7 4600 S MILL AVENUE 
SUITE 200 - TEMPE ARIZONA 85282 



June 9, 1994 

Simons, L i  & A s s o c i a t e s ,  l n c .  @ A t t :  C h r i s  I 'auley 
4600 South M i  1 1  Avenue, S u i t e  200 
Tempe, LIZ - 135232 

R e :  ANNOUNCEMENT OF FLOOD HAZARD STUDY 
Ad dS65446 

We have ccmple ted the  necessary  t y p e s e t t i n g  o f  y o u r  l e g a l  adve r t i semen t  

I n  o r d e r  t o  accominoda t e  y o u r  pub l  i s  i ng r e q u i  renients , T r i b u n e  Newspapers 
r e q u i r e s  prepaynien t i n  the  form o f  cash, check, money o r d e r  o r  V i sa /Mas te rca rd ,  
no l a t e r  t han  the 24 day o f  June , 19 94 . - 

The c o s t  o f  y o u r  a d v e r t i s c i n e n t  i s  l i s t e d  below acco rd i r l q  t o  y a u r  c h o i c e  o f  
pub1 i c a t i o n .  t 

12,' 

P u b l i c a t i o n  - Ad Cost  

Mesa/Gi 1  b e r t  

Tempe 

Chand lei- 

S c o t t s d a l  e  $50.92 

Shou ld  you have any q u e s t i o n s ,  p l e a s e  fee: f r e e  t o  c o n t a c t  T r i b u n e  Newspapers 
Lega l  A d v e r t i s i n g  Dept. a t  898-6591. kf u/[,,~, , e s7 30 S// L 

-rc..J f jrrr n e  G''f14~/ 
S i n c e r e l y ,  -757 , I - &p &., I/ ,.h4 6 / l L -  3 
/" C" ,'- > L c' , 1 ,,*:, C 7-P 

,/' i - - 
Corlrl i e  R i chniond 

- - - - - - - - - - - - -  Lega l  A d v e r t i s i n g  Department - 
P lease Detach & Renii t  N i  t h  Paynient 

To :  T r i b u n e  Newspapers ~d NO. 565446 
Lega l  A d v e r t i s i n g  Dept.  
P .  0. Box 1547 A t t n :  Connie Check - Cash 

blesa , A Z  - 852 11 Lega l  Dept. V i s a  -- Maste rca rd  
If you w i s h  t o  pay f o r  y o u r  a d v e r l i s i r l y  u s . i r ~ g  y o u r  V i s a ,  Master-card o r  A~l ler .  Expl.css 
PLEASE S I G N  BELOW. 

Card No. 
-%-- 

Exp. Date - - 

Na~ue a s  i t  appears or1 c a r d  

S IGNATURE 
- - . . - - - -- 

Mesa rrlbune - Tempe Do~ly News TrlDune - Chandler Arlzonan Trlbune - Gllbert lrlbune - Scollsdole Progress Tribune 
- - 

120 W Flrst Ave - M e s a  AZ 85210 - BUS (602) 898 6500 - (602) 898 6372 



on wash 
Has development 

/ hurt Indian Bend? 
By Herb Whitney 
Staff writer 

The Flood Control District of Maricopa - 
County has begun an 18-month study to 
evaluate what physical changes - if any 
- have occurred to the Indian Bend Wash 
because of urban development. 

"We want to find out the  amount of 
water feeding into the wash, and how long 
it takes the  wash to convey floodwaters to 
the Salt River," said Pedro Calza, a county 
flood plain branch manager who is 
overseeing the study. 

"We were asked by the various cities 
involved to measure the cumulative effect 
of possible changes along the whole 
wash." 

The 15-mile-long Indian Bend Wash is a 
natural rainwater drainage that  flows in 
roughly a north-south direction through 
Phoenix (4% miles), Paradise Valley (2'/2), 
Scottsdale (7 miles) and Tempe (1 mile), 
where it meets the Salt River. 

The upstream portion begins in north- 
east Phoenix, near 32nd Street and Acoma 
Road. 

The mapping of the wash is based on 
information gathered in the  1960s and 

See FLOOD, Page 4 
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FLOOD 
'70s by the U.S. Arrn'y Corps of 
Engineers when it made irnprove- 
ments to its southern portion in 
Scottsdale, Calza said. 

"Since then we have no compre- 
hensive study of the whole sys- 
tem," he said. "Scottsdale and 
Phoenix have made some improve- 
ments, and ADOT (the Arizona 
Department of Transportation) has 
built a bridge in Tempe a t  the 
wash's confluence with the  Salt. 

i "None of thls has ever been 
looked at. We want to know how 
all the construction is affecting the 
wash, how all the little bits from 
the different cities are impacting 
the whole system." 

The study also will determine 
the hazards and boundaries of a 
100-year peak flood and will be 
submitted to the Federal Emer- 
gency Management Agency for use 
in flood insurance rate maps. 

"A 100-year flood means there's 
a 1 percent chance of water reach- 
ing the designated level in any 
given year," Calza said. 

The Squaw Peak Parkway, un- 
der construction in north Phoenix, 
could be affecting the wash, Calza 
said 

"The Squaw Peak may have 
changed the amount of water 
coming off the northern portion of 

From Page 1 - 

the  watershed.  It may have 
changed the flow." 

Calza thinks urban development 
near the wash probably hasn't had 
a major effect because "it was 
overdesigned by the enpneers." 

The  study, which will cost 
$209,000, will evaluate such physi- 
cal changes as channel modifica- 
tions, storm drain installations 
and land subsidence 

Scottsdale, which has begun a 
hydrologic study of the wash 
within -its borders, 41 supply 
information to the county to aid in 
its overall evaluation, Calza said. 

With the help of the Corps of 
Engineers, Scottsdale developed 
the Indian Bend Wash greenbelt in 
the '60s and '70s as a string of city 
parks that does double-duty as a 
major wash in rainy weather. 

On Oct. 6, flood~vaters stormed 
through the wash and caused 
$60,500 in damage to three p a r k  
- Chaparral. Indian School and 
Eldorado. 

It also damaged several pedes- 
trian bridges and the man-made 
shoreline a t  two city lakes. 

Still, the wash worked "ex- 
tremely well" - considering ac 
much as 3.7 inches of rain fell in 
northern Scottsdale in a few houl-s. 
a city report said. 
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Was growth hurt 
ndian Bend Wash? 

Flood district starts damage assessment 
By Herb Whttney 
Staff wr~ter  

The Flood Control District of i\/laricopa 
County has begun an  18-month study to 
evaluate what physical changes - if any 
- have occurred to the Indian Bend Wash 
because of urban development. 

"We want to find out the amount of 
water feeding into the wash, and how long 
it takes the wash to convey floodwaters to 
the Salt Rirrer," said Pedro Calza, a county 
flood plain branch manager who is 
overseeing the study. 

"We \r-ere asked by the various cities 
involved to measure the cumulative effect 
of possible changes along the whole 
wash." 

The 15-milelong Indian Bend Wash is a 
natural rainwater drainage that  flows in 
roughly a north-south direction through 
P h o e n ~ ~  (4% miles), Paradise Valley (2% 
miles), Scottsdale (7 miles) and Tempe (1 
mile), where it meets the Salt River. 

The upstream portion begins in north- 
east Phoenix, near 32nd Street and Acoma 
Road. 

The existing mapping of the wash is 
based on information gathered in the 
1960s and '70s by the U.S. Army Corps of 
Engineers when it made improvements to 
its southern portion in Scottsdale, Calza 
said. 

"Since then we have no comprehensive 
study of the whole system," he said. 

See FLOOD, Page 2 

1 Flood ~ l a n  study 

- -- 
Community 



FLOOD 
From Page I I "Scottsdale a n d  P h o ~ n i x  have  

made some improvements, and 
ADOT (the Arizona Department of 11 
Transportation) has  built a bridge 
in Tempe a t  t h e  wash's confluence 
with the Salt. 

"None of this has ever been . 
looked at.  We want  to know how 
aU the construction Is affecting the I 
wash, how all the  little bits from 
the  different cities a re  impacting 
the whole system." 

The study also will determine 
the hazards and  boundaries of a 
100-year peak flood and will be 
submitted to t h e  Federal Emer- ; 
gency Management Agency for use 
in flood insurance rate maps. 

"A 100-year flood means there's i 
a 1 percent chance of water reach- 
ing the designated level in any : 
pven  year," Calza said. 

The Squaw Peak Parkway, un- , 
der construction in north Phoenix, i 
could be affecting the wash, CaIza i 

said. 
"The Squaw Peak may have 1 

changed the  amount  of water , 

coming cff the n o r t h e r n o r t i o n  of ! 

t h s  ivhtershed.  I t  m a y  have  
changed the flow." 

Calza thinks urban development 
near the wash probably hasn't  had I 
a major effect because "it was i 
overdesigned by the engineers." 1 

T h e  s t u d y ,  which wil l  cost  ' 
S?09,000, will evaluate such physi- 1 
cal changes a s  channel modifica- i 
tions, storm drain installations 
and land subsidence. 1 Scottsdale, which has begun a 
hydrolo$c s tudy of the wash : 
within its borders, will supply : . . 
information to the  county to aid in 
its overall evaluation, Calza said. 

With the help of the Corps of 
Engineers, Scottsdale developed 
the Indian Bend Wash greenbelt in 
the '60s and '70s a s  a string of city 
parks that  does double-duty a s  a 
major ~ v a s h  in rainy weather. - 

On act, 6, floodwaters stormed 
through the wash and caused ' 

S60,j00 in damage to three parks 
- chaDarral.  Indian School and 
~ l d o r a d o .  

~t also damaged several pedes- 
trian bridges and the man-made 

a t  ~ L V O  city lakes. 
Still, the wash worked "ex. 

trtFnely weI17' - c o n s ~ d e l - ~ n ~  as  
mucll as  3.7 inches of 1-31n fc!i In 
northern Scottsdale I n  a fe1.v hours, 
a ,;ty report said. 
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vers his wheelchair into hu living 
room to greet his visitors. The two 
visitors, Carol and Hazel Strand of 
Scottsdale, hand containers of hot 
baked chicken, potatoes, and bags of 
fruit and rolls to Brown and his wife, 
Margaret. 

It is Thursday morning, but the 
Browns greet volunteers from Scotts- 
dale's home-delivered meal program 
with the same warmth every week- 
day. 

"The Browns are an inspiration to 
us," said Hazel Strand, who, along 

day a week 
"They're beautiful as far as we are 

concerned," said Brown, returning 
the compliment. Brown said he and 
his wife were once volunteers for 
their church's home-delivered meals 
program, but now require the s en i ce  
themselves. 

The program is funded by the Area 
Agency on A p g  and private dona- 
tions and is coordinated by the Tempe 
Community Action Agency. Volun- 
teers deliver about 80 meals - pre- 
pared by Mamott staff at Arizona 

tlinators say they need more people 
like the Strands so  they can help 
rnore people like the Browns. But, in 
the hot summer months, volunteers 
are hard to come by. 

"The caseload has grown so great 
that our routes are getting longer and 
longer, and this time of year it's hard 
to get volunteers," said Scottsdale 
resident Carla - her legal name is 
simply Carla - a staff member at the 
Concord Community Center in north 

Please see Meals / A5 

f i a t  happens in a 100-year fl 3 
{earlong, $209,000 county study 
3 :examine Scottsdale's greenbelt 
Mark J. Scarp 

3une a e r ,  

\ comprehensive engineering study 
the Indian Bend Wash is under way. 
goal: To find out exactly how much 

~ d w a t e r  Scottsdale's signature 
senbelt will hold during a big "100- 
r" flood. 
:ity officials examining drainage 
oughout Scottsdale have called in 

Maricopa County Flood Control 
;trict to study the 15-mile wash's 
2d-control system, first proposed in 
$9 and built in stages over the next 35 
l-s. 

h e  $209,000, yearlong study will 
ess how modifications to the chan- 
, new storm drainage systems and 
a g e s  to the land have affected the 
;h, said the district's project man- 
r, Pedro Calza. 
My understanding is that there does 
exist one comprehensive model for 

the wash, just little bits and pieces put 
together over the years," Calza said. 

County engineers will use computer 
models to define the limits of flooding 
on the wash and smaller washes and 
gullies that feed into it, he said. 

The system of parks created in the se- 
ven-mile stretch of the wash through 
Scottsdale has been considered a signif- 
icant engineering innovation that has 
boosted the city's image. 

Created as an alternative to an origi- 
nal U.S. Army Corps of Engineers plan 
to build a concrete channel through 
Scottsdale that would have been 140 
feet wide and 25 feet deep, the wash's 
"greenbelt" has been often imitated 
elsewhere. 

Federal authorities have hailed the 
greenbelt as an innovative solution to 
the problem of urban life in a flood- 
plain. 

The wash, which begins near 32nd 

!;treet and Bell Road in Phoenix, runs 
through 4.5 miles of Phoenix, 2.6 miles 
( 4  Paradise Valley, 7 miles of Scottsdale 
iind 1 mile of Tempe before emptying 
into the Salt River. 

W e  menacing, a storm that 
{lumped up to five inches of rain in 
 arts of Scottsdale Oct. 6 and tied up 
traffic for several hours was too small 
to be considered a "100-year" storm, he 
said. 

The city is moving forward with plans 
to duplicate the Indian Bend Wash's 
:.uccess in flood control and recreation 
in northern areas of the city. 

City public works planner Collis 
Iavely said plans are being prepared 
lor the Desert Greenbelt project on 
IAcDowell Mountain Ranch as well as 
tsxamining drainage in Scottsdale south 
of the Central Arizona Project canal. 

While last year's flooding was-not the 
I eason for the study, which was 
planned for other reasons, it did have 
one effect on city officials, Lovely said. 

"The October flood woke everybody 
t,p that Indian Bend Wash is a flood 
plain," he said. 

tank and an armored personnel camer  
near a hospital and a school. That 
would make it nearly impossible for 
NATO planes to try to hit the weapons 
because of the danger of hitting civil- , 
ians. 

It was not immediately known 
whether the tank targeted was the one 
Holloway referred to. 

U.N. officers had previously 
demanded from the Serb military that 
they immediately return the weapons, 
but negotiations dragged on, apparently 
without result. I 

Please see Serbs / A 5  i 
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SECTION 1: General Description 
and Correspondence 

1.5. Contract Documents 
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March 4, 1994 

Mr. Dennis L. Richards 
Vice President 
Sirnons, Li & Associates, Lnc. 
4600 South Mill Avenue, Suite 190 
Tempe, Arizona 85285 

SUBJECT: Contract FCD 93-05, Indian Bend Wash Floodplain Delineation 

Dear Mr. Richards: 

This letter wiU serve as confirmation of the March 3, 1994 verbal Notice To Proceed for the 
work under the above-referenced contract that was approved by the Board of Directors on 
March 2, 1994. 

A fully executed contract will be forwarded to you, upon receipt from the Board. If you have 
any questions regarding work under the contract, please-contact Jan Opstein at 506-1501. 

Sincerely, - 

Chief, Contracting Branch 

hho 

INFO: JMO 



SCOPE OF WORK 
FLOOD CONTROL DERUCT OF MARICOPA COUNTY 

FLOODPLAIN DELINEATION 
FOR I N D M  BEND WAS3 

GENERAL 

The project consists of approx~mately 16 river miles of floodplain and floodway delineations for Indian Bend Wash from the 
confluence of the Salt River to 32nd Street and Acoma Road, as shown on Exhibit 1. The consultant will be required to 
assess existing hydrology and historical hydrology for completeness and develop a hydrology model using HEC-1 for 6 square . 
miles of watershed for those areas not covered in the existing hydrology. These models are to be compiled into one w o r h g  
hydrology model for determination of the floodplain delineation. 

The consultant will develop the floodplain and floodway delineations using the HEC-2 computer model. The consultant must 
use sound engineering judgement in the compilation of the hydrologic and development of the hydraulic models. The results 
of the models must be analyzed carefully and refmements made to the input parameters in order to obtain the most realistic 
results. All work must meet Arizona Department of Water Resources (ADWR) and Federal Emergency Management Agency 
(FEMA) requirements for floodplain delineations. The results of this study must be reviewed and accepted by FEMA prior to 
the finalization of this contract. 

All work under this Scope will be completed within 400 calendar days from the date of Not~ce to Proceed, including 100 days 
for District reviews. This schedule is based on all topographic mapping for Jidian Bend Wash from the confluence of the Salt 
River to 32nd Street and Acoma Road being furnished to the consultant by June 15, 1994. If all mapping is not furnished to 
the consultant by stated date, the calendar days to complete this Scope will be increased by one day for each day that delivery 
of mapping extends beyond June 15, 1994. 

@ TASK 1 - COORDINATION 

1.0.0 The consultant will submit an estimated project budget broken out quarterly for billing and a project schedule 
showing coordination meetings and completion dates for each of the tasks in the x o p e  within 14 days of 
Notice To Proceed. The consultant shall update this project schedule when appropriate. 

1.1.0 The consultant shalI participate in regular coordination meetings (at least every three weeks) with the 
District's Project Manager and in milestone coordination meetings in the development of the hydrologic and 
hydraulic analyses. The consultant is responsible for the minutes of any meetings. Whenever possible, 
coordination and milestone meetings should be combined. 

1.2.0 The consultant shall submit to the District's Project Manager, monthly progress reports at least 5 days before 
submittal of monthly invoices. The report shall be brief and should be no longer than two typed pages. At 
a minimum, the monthly report shall contain the following: 

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

1.2.2. Percent (96) completed for the month and percent (%) cumulative completed for each task. 

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

1.2.4 A description of any obstacles encountered, such as mapping delays, aerial flight delays, mapping 
delays, etc., that may delay the project schedule. 

1.3.0 The consultant is responsible for placing the legal advertising at the beginning of the study, notifying the 
public of the study. The ad will be run in a widely circulated newspaper two times, with approximately one 
week between runs. The ad must also be run two times in a local newspaper that serves the area being 
studied. After the ad is run the consultant will supply the District with the original affidavits of publication 



from the newspaper(s) for each day that the ad ran. A copy of the affidavits of publication is to be kc ludd 
in the ADWR Technical Document Notebook SSA 1-90 (TDN), section 1.4.7. 

0 1.4.0 The consultant will notify all property owners and obtain any necessary Rights of Entry for the study area. 
The District will assist the consultant as may be necessary to complete this task. The consultant will furnish 
the District with a list of all the property owners notified and a sample hght of Entry letter. Copies of the 
mailing list and right of entry letter are to be included i n  TDN section 1.4.7. 

1.5.0 The consultant shall meet with officials from the City of Scottsdale. Town of Paradise Valley, City of 
Phoenix, Tempe and ADWR. The purpose of this meeting is to identify local flooding problems, land 
subsidence and obtain information on current and planned public works projects, channel modifications, 
stormdrainage systems, development, and obtain the current corporate litnits. Meetings are to be 
documented and included in the FEMA submittal. 

1.6.0 The District will plan and conduct two public meetings in conjunction with this study. The first meeting will 
be to inform the public of the purpose and scope of the study. The second meeting will be to inform the 
public and obtain public comment on the study results, and shall take place prior to the submittal of the final 
report to FEMA. One representative from the consultant will attend each of the meetings. The consultant 
will respond to the comments from the public and make revisions to the study if necessary. 

1.7.0 The consultant shall complete and submit all applicable Applications/Certification form required by FEMA 
for a Physical Map Revision. This is to be compiled under separate cover. 

1.8.0 There will be two informal evaluations (ConsultantIDistnct Performance Evaluation) to be performed upon 
completion of the HEC-1 model and upon completion of the floodplain natural profile model for IBW 
(informal). Two fonnal evaluations are to be conducted, one upon approval of the hydrology model and the 
other at frnal draft of the floodplain mapping. 

TASK 2 - DATA COLLECTION 

2.1.0 Tie  consultant will collect and review pertinent data from the District, City of Scottsdale, City of Phoenix, 
Town of Paradise Valley, Tempe and ADWR. Data to be collected will include previous flood hazard 
reports and hydrology for the study area; existing topographic mapping; historical flooding information; 
land subsidence; as-built plans for existing structures; FEMA Flood Hazard Boundary Maps and any Letters 
of Map Amendment andlor Revisions, and other pertinent information. 

2.2.0 A written report summarizing the data collected will be submitted to the District for information purposes. 
A preliminary draft of this report is due within 90 days of Notice to Proceed. The final report is to be 
included in the TDN section VI. 

TASK 3 - TOPOGRAPHIC MAPPING 
To be provided by the Flood Control District of Maricopa County. 

TASK 4 - FIELD SURVEY 

4.0.0 Field surveys or "as- built^" of all bridges, culverts, and hydraulic structures are to be obtained by the 
consultant. This information should be compiled in tabular format for inclusion in the final report. The 
information presented in the drawing should be in a format appropriate for use in the HEC-2 model. Field 
survey or "as-built" plans of bridges, culverts, hydraulic structures, and routing reaches must also be 
obtained where necessary for proper hydrologic modeling. It may be necessary to field survey some 
structures since the as-built plans may not be on 1988 NAVD. 

4.1.0 The consultant will compile ERM marks and present elevations and description in tabular format to be 
included into the TDN Section 2.1 for FEMA submittal. Note: it is the r&ponsibility of the Consultant to 
compile and present the ERM data in tabular format from the provided survey. 



4.2.0 The consultant will compile and preseat all hydraulic structures within the delineated flood hazard area in 
plan view to include skew angle, cross section location, distances between cross sections, and length of 
structure. In addition, present the up and downstream faces of the structure with the road profile to consist 
of low cord elevation, invert. top of road, and ineffective flow areas. Each plan view shall be placed 0" a 

sheet no larger than I I "  x 17" to be included into the TDN Section 4 . 3  for FEMA submittal. 

TASK 5 - HYDROLOGY 

The hydrologic study of the watershed will be delivered to the District under separate cover from the hydraulic analysis. The 
hydrologic study area shall be all the area contributing to the Indian Bend Wash south of h e  Central Arizona Project 
Aqueduct. Most of the contributing areas have been studied before. The consultant should review the hydrology work for 
these existing projects and utilize them so that the total watershed will have a consistent hydrological model. These models 
should be carefully reviewed to make sure that all the contributing areas and side channels to Indian Bend Wash have been 
taken into consideration. 

The consultant shall be in close contact with the FCD staff while reviewing the above mentioned projects. Meetings should 
be scheduled as needed, such that the FCD staff would have enough time to review the comments made by the consultant on 
these reviews. 

The following tasks needs to be done for the areas that have no existing hvdrologv models. 

5.1 The consultant shall use the 1991 U.S. Army Corps of Engineers computer program HEC-I , 4.01 Version, to 
develop a hydrologic model for the area. The methods and procedures in the Drainage Design Manual for Mancopa 
County, Arizona: Volume I - Hydrology will also be used. An appropriate time step and number of ordinates is to 
be selected that allows for complete calculation of the flood hydrograph without sacrificing resolution of the flood 

a peak. All calculations, or assumptions used in developing sub-basin and routing parameters shall be documented and 
made a part of the appendix for the hydrology report. Field surveys will need to be taken for hydrologic modeling 

PUP'-. 

5.2 Hydrologic models shall be developed for the 100-year. 6-hour and 24-hour existing conditions. 

5.3 It is required that the consultant obtain the approval of the District at each of the following steps: 

a. Soil maps, watershed boundary maps, and land use maps. 
b. HEC- 1 parameter estimation. 
c. HEC-1 flow diagram and input parameters. 
d. KEC-1 results. 

5.4 Four meetings associated with four tasks, and two field trips shall be held with the Flood Control District staff at the 
following milestones: 

a. One field trip at the start of the project to scope out the critical points of the watershed and 
problem areas. 

b. Meeting number 1 as soon as basic data are gathered and the sub-basins have been delineated. 
Sample HEC-1 parameter estimations should also be presented and discussed at this meeting. A 
copy of the draft maps of the sub-basins must be delivered to the Distncr at this meeting. 

c. Meeting number 2 after all the parameters have been estimated. A draft copy of the parameters 
must be delivered to the District at least one week prior to this meeting. 

d. Meeting number 3 after the preliminary HEC-1 results have been obtained and a draft report has 
been prepared. A copy of the draft report and the copy of the HEC-1 on a floppy disc, cornpat~ble 
with the Districts computer, must be delivered two weeks prior to the meeting. 



e. Meeting number 4 to review comments by the District one week after the consultant has -ived 
the review comments. The District will require a minimum of two weeks to review the report and 
the model. A second field trip may be scheduled for the same day so the results obtained can & 
discussed. 

5.5 The consultant will develop the hydrologic base maps using the mapping supplied by the City of Scottcdale. 
For those areas not covered by the supplied mapping, U.S. Geological Survey (USGS) topographical 
quadrangle maps will be used. An overall watershed drainage basin map with sheet index will be prepared 
at a scale of 1 inch =2000 feet. 

5.6 Using appropriate hydrologic judgement, sub-basins are to be identified that provide reasonable depiction of 
the watershed condition. The sub-basins must be as homogeneous as possible, using watershed area, 
watershed type (mountainous and flat lands or urban and undeveloped areas), and time of concentration a 
criteria. Sub-basin break-downs will be done in sufficient detail to provide peak discharges at structures, 
major road crossings, confluences, at the study boundary limits, and at other intermediate points. The 
District will provide a map showing some of the critical concentration points to be considered as a minimum. 

5.7 The specific hydrologic techniques to be used in this study are: 

a. Rainfall Depth: Point precipitation values will be detemined using the information and procedures 
described in the Drainage Desim Manual for Maricopa County, Arizona: Volume I,  Hydrology. 

b. Rainfall Distribution: Peak discharges and peak volumes for the 100-year storm shall be consistent 
with City of Scottsdale's final hydrology analysis. 

c. Areal Reduction: The point precipitation values will be areally reduced for critical concentration 
points. Areal reduction for the 6 hour rainfall duration will be applied using the curves in the 
Drainage Desim Manual for Marimpa County, Arizona:Volume I, Hydrolom. N O M  
HYDRO-40 will be used with the 24 hour rainfall reduction. Copies can be obtained from the 
District. 

d. Rainfall Excess: The SCS methodology will be utilized for estimation of rainfall losses. The Lotus 
spreadsheet and procedures, provided by the District, will be used to determine composite parameter 
values for each sub-basin. The soil data maps will be provided to the consultant by the FCD as a 
form of GIs files to be used for soil calculations. 

e. Unit Hydrograph: The Clark and S-Graph method should be used following the procedures outlined 
in the Drainage Desim Manual for Maricopa County, Arizona: Volume I. Hydrology. The 
choices in methodology will be at the recommendation of the consultant, with approval from the 
District. 

f. Time of Concentration and S-Graph Lag Equation: The Papadakis method should be used with the 
Clark unit hydrograph, along with the MCUHPl computer program, to determine the time of 
concentration. If this method results in unsuitable times of concentration, other method(s) must be 
used and compared for the most realistic result. The S-graph lag equation, along with the 
MCUHP;! computer program, should be used with the appropriate S-graph (Phoenix mountain or 
Phoenix Valley). 

g. Channel Routing: Channel routing will be accomplished using either the MuskingumCunge or the 
Normal-Depth or the Kinematic Wave option of HEC-I. The choice of methodology will be at the 
discretion of the consultant, with consent from the District. Average cross sections will be 
developed utilizing available mapping and field recomaissaace data. Sufficient field cross sections 
will be taken to ensure that routing reaches are reasonable and representative of field conditions. 
The HEC-1 routing parameters for the reaches modeled using HEC-2 will be adjusted after the 
HEC-2 cross sections are available. The resulting velocit~es and depths, for all reaches, must be 
assessed for realistic values. 



h. Reservoir Routing: Detailed analysis of structures and ponding areas will be accomplished using the 
Modified Puls reservoir routing option of HEC-I. Stage versus discharge tables for hydraulic 
structures will be estimated using appropriate hydraulic methodology. 

I .  Channel Transmission Losses: Attempts should be rnade to estimate infiltration losses through 
channel bottoms based on existing field data or literature. If sufficient data is not available, the 
final report must acknowledge so and explain how the peaks and volurnes of flow are affected by 
not including the transmission losses. 

5.8 The District will provide appropriate references to facilitate parameter estimation. 

5.9 The consultant shall review the hydrologic model's result for accuracy and reasonableness. Adjustments to 
input for obtaining the most realistic results is normal to the scope. 

5.10 Every attempt must be made to recover historic stream gage data and use it to compare with the results 
obtained by the hydrologic model. Major differences must be discussed in the final report. 

5.11 The fmal hydrologic report should include the following sections and dccumeotatioa using ADWR standards 
(as a minimum): 

a. Scope of the study. 

b. Description of the watershed. 

c. Previous studies and reports. 

d. Methodology. 

e. Assumptions. 

f. Results. 

g - Comparison of the results with other studies andlor stream gages. 

h. Conclusion. 

I. List of references and agencies contacted. 

5.11.1 Tables and Figures for the main Text: 

a. Location map (maximum size 11 "x 17") at the appropriate scale. 

b. Table showing the flow peaks and volumes at critical concentration points for different rainfall 
events. 

c. Table showing the critical peaks and volumes for major concentration points as compared to 
previous studies (where available). 

d Table(s) showing the major parameters for all sub-basins (slope, area, soil loss calculations, friction, 
total rainfall, time of concentration or lag, major structures, etc.). 

5.11.2 Tables and Figures for the appendices: 

a. Topographic base map(s) showing the sub-basins, routing reaches, Tc flow paths or lag flow paths. 
major man-made structures, and references (i.e. street names. Township, Range, Section, etc.) at 

the scales defined in Task 5.5. 



b. Soils map(s) at the same scale as the base map. 

c. Land use map(s) at the same scale as above. 

d. Schematic map for the HEC-1 showing the sub-basins (area. Tc), the flow paths, the  routing reaches 
(length, slope, friction, width, velocities, transmission losses, etc.), order of combining the 
hydrographs, channel, pipe or culvert dimensions (where appropriate). 

e. Pertinent data on all the structures in the watershed (such as spillway elevat~on, ratlng 
curves, etc.) 

I 

f. One set of study maps (i.e. sub-basin boundary maps, flow path maps, soils maps, land use maps) 
. 

to be folded and delivered in a binder. 

5.12 As part of the final products the consultant will supply the hydrologic data in conformance with District's 
HIS Data delivery Specifications. 

Specific deviations from this hydrologic scope shall not be undertaken without the specific written 
concurrence from the Flood Control District. 

I 

TASK 6 - FLOODPLAIN AND FLOODWAY DELINEATION 

6.0.0 Floodplain and floodway delineations must be obtained using the U.S. Army Corps of Engineers HEC-2 
Water Surface Profiles computer model, version 4.6.2, May 199 1, and methodology acceptable to FEMA. 
This model will simulate the effects of floodplain geomorphology, flow changes, bridges, culverts, hydraulic 
roughness factors, effective flow limitations, split-flows, and other considerations. The consultant will 
prepare the study and delineation of flood hazard area using the latest FEMA Document 37, and FIA 
Document 12. Appeals. Revisions, and Amendments to Flood Insurance Maps, January 1990. 

6.1.0 The delineation study shall be based on the final results of the hydrologic study as determined in the 
hydrologic analysis. 

6.2.0 The consultant will prepare working maps and models of the 100-year floodplain and floodway during the 
course of the hydraulic modeling analysis for review by the District at progress and milestone meetings. 
Floodways are to be determined using equal conveyance encroachment methods to start with, but only 
encroachment method 1 will be used in the final analysis. 

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

6.3.1 Field reconnaissance report and estimation of Manning's "n" values. 

6.3.2. Proposed location and alignment of the cross sections and channel centerline. 

6.3.3 Floodplain (natural) delineation. 

6.3.4 Floodway delineation using equal conveyance encroachment. 

6.3.5 Floodway delineation using encroachment method 1. 

6.4.0 The consultant will conduct a field reconnaissance of the full study reach. This will include observation of 
channel and floodplain conditions for estimation of Manning's "n" values; photographic documentation of 
floodplain characteristics; determination of channel bank stations; observation of possible overflow areas; 
inspection of levees or other flood control structures; and measurement of bridge d~rnensions. 



6.4.1 Mannjngs "n" values are to be determined using the methodology in the USGS report, Estimated 
Manning's Roughness Coefficients for Stream Channels and Flood Plains in Maricopa County, 
Anzona, April 1991. Copies of the report are available through the District. 

6.4.2 A draft report on the field reconnaissance will be submitted to the District for review and approval 
pnor to beginning the HEC-2 modeling. The report will present the determination of c h m e l  and 
overbank "n" values using captioned color photographs or color photocopies. The report will also 
discuss floodplain conditions affecting the delineation, describe structures and obstructions, and 
provide color photos or photocopies of major hydraulic structures. Photo locations. structures, and 
"n" values will be displayed on reduced scale mapping included in the report. The fmal report will 
be included in the Final Hydraulics ~ r t i o n  of the FEMA submittal, TDN section 4.2. 

6.5.0 The location and alignment of cross sections and channel centerline will be annotated on the draft maps and 
submitted for the District's review and approval prior to digitizing the cross section data. Cross section 
stationing will be from left to right looking downstream with the thalweg as station 10,000. Cross sections 
will be spaced approximately every 500 feet, unless geographic or structural constraints dictate otherwise. 
Identification of cross sections will be in river miles, increasing upstream. Cross section orientation may 
need to be altered after d g  the HEC-2 model to make sure that they are perpendicular to flow per 
FEM A criteria. 

6.5.1 All cross sections are to be plotted to engineering scale. The cross section plots will show water 
surface profiles, ineffective flow areas, "nu values, encroachments, channel stationing and other 
pertinent information. All plots are to be accompanied by a legend. These plots are to be available 
at all reviews.. 

6.5.2 Cross section plots are limited to one plot at the following three stages of work: (a.) a plot of 
digitized "GR". STCHL, STCHR, centerline (station 10,000) to be used as a check of input data 
and for working sections during compilation of the floodplain model; @.) a plot of the cross section 
for the completed floodplain run which shows the floodplain water surface elevation, ineffective 
flow areas, "nu factor, 2nd encroachments to be used as working sections for development of the 
floodway model; (c.) a plot of the final floodway model cross sections which will show Type 1 
encroachments, and encroached water surface. These final plot cross sections will be submitted as 
part of the frnal hydraulic portion of the FEMA submittal (TDN section 4.3). 

6.6.0 Bridges, culverts, and other hydraulic structures must be modeled in compliance with HEC-2 modeling requirements 
for the selected routine. Where multiple bridges occur, each bridge will be modeled separately. The HEC-2 
modeling results for bridges, culverts, and other hydraulic structures must be checked by using an independent 

1 method approved by the District to analyze these structures. Hydraulic structures in plan view or as-builts to be 
mcluded in TDN section 4.3. 

~ 6.7.0 For floodplains identified as ponding areas, it is preferable to obtain a water-surfaceelevat~on or depth of pond to 
provide the District with a regulatory base flood elevation If appropriate, the consultant shall identify in the ponded 
floodplains a regulatory floodway. The purpose of this floodway is to allow the pond to seek a constant stage 
throughout the ;real extent of the ponds, versus the creation of two indepeodent ponds. 

6.8.0 Flood zones must be determined according to FEMA criteria and clearly labelled on the final draft maps. 

6.9.0 A conversion table with the conversion equations shall be included for; total area of the floodplain and floodway in 
square miles and hectares; and total length of river miles to be determined in river miles and kilometers, to be 
included as part of the narrative submittal. 

6.10.0 Adjustments to the input parameters for obtaining the most realistic results is normal to the scope. The consultant 
will make the appropriate revisions to the HEC-2 model based on review of the model results by the District, City of 
Scottsdale, City of Phoenix, Town of Paradise Valley, Tempe, FEMA, and FEMA's Technical Evaluation Contractor 
CTEC). 



TASK 7 - FEMA SUBMITTAL 

7.0.0 The consultant will submit the following items through the District for revlew by FEMA's TEC. All of the 
following products are considered deliverables for the FEMA submittal: 

7.1.0 Original Affidavits of Publication 

7.2.0 Two (2) complete sets of blue line topographic base maps with the floodplainlfldway delineations shown 
All drawings will be signed and sealed by person(s) of appropriate professional registration(s). Each 
registrant will provide a specific statement as to what service they performed. 

7.3.0 Three (3) Final sets of the survey notes. 

7.4.0 Two (2) complete copies of ADWR TDN, including HEC-1 and KEC-2 inputloutput files on diskette. 
When possible print data on both sides of the paper for example, HEC-2 inputloutput; IIEC-2 inputloutput; 
cross sections, etc. 

7.5.0 The narrative format is outlined below: 

I .  Introduction 
A. Purpose of study 
B. Conversion equations table of english units to metric units on all volume, 

elevations, velocities, area, feet and length. 
C. Authority for study 
D. Coordination and acknowledgments 
E. Public notification and contact 

Area Studied 
A. Scope of study 
B. Community description 
C. Principal flood problems 
D. Flood protection measures 

111. Engineering methods 
A. Hydrologic analyses 
B. Hydraulic analyses 

IV. Floodplain Management applications (current and future) 
A. Flood boundaries 
B. Floodways 
C. Hydraulic Structures 

V. Insurance applications and CRS summary 

VI.  Other studies 

VII. Location of data 

*Note: The above documentation is to be a summary of what is included in the submitted report. Conversion equations and 
CRS summary shall each be on one sheet. 

VIII. Bibliography 

e 



IX. Appendix (State Standard 1-90) 
A. Study Documentation Abstract 
B. Technical Documentation 

7.1 0 Under separate cover two (2) sets o f  completed FEMA ApplicationlCert~ficat~on Vorms for  a I'hyslcal Map  Revision 

TASK 8 - FINAL SUBMITI'AI, 

8.0.0 Flnal Subrn~tbl: The flowing products are considered deliverables for the final sut)rn~rtal to the I>~strict after F E M A  
approval. 

8.0.1 Digitized topographic data and floodplaidfloodway boundaries in conformance with the District's I-IIS 
Specifications. 

8.0.2 Five ( 5 )  additional hard copies of the completed TDN (excluding the survey notes) 

8.0.3 Upon FEMA approval the consultant will incorporate all fmal correspondence and coordination rneet~ngs 
regarding FEMA's TEC, and other municipalities into the fmal report. 
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sla Simons, Li & Associates, Inc. 
Water Resources & Civil Engineering Consultants 

April 1 1, 1996 

Mr. Bill Erickson 
City of Scottsdale 
7447 East Indian School Road 
Scottsdale, Arizona 8525 1 

RE: REFERENCE MARK FOR INDIAN BEND WASH 

Dear Mr. Erickson: 

At our March 20, 1996, meeting you requested information regarding proposed reference marks. 
Presently two options appear the most feasible: 

1. Utilize existing reference marks converted to NGVD 88. Commonly, the reference marks 
on the FIRM panels are either destroyed or relocated ever time. Survey crews would 
have to verify the existence of listed reference marks at the appropriate level of accuracy. 

2. Utilize bench marks used for the control on the current topographic data set for the 
project. 

Please let us know what is preferred by the City of Scottsdde. Should you have any questions 
or comment please contact either myself or Tim Morrison. 

Sincerely, 

SIMONS, LI & ASSOCIATES, INC. 

Dennis L. Richards, P.E. 
Vice President 

cc: Pedro Calza, FCDMC 
A fshin Ahouraiyan, FCDMC 

4600 South  Mill  Avenue. Suite 200 Tempe. AZ 85282 Phone: (602) 49 1 - 1393 Fax: (602) 49 1 - 1396 
An Equal Opportunity Employer 
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Simons, ~i t Associates, Inc. 
RECORD OF CONVERSATION 

Date: 12-23-94  P r o j e c t  No. P A Z  MC 16 
Recorded By: TIM MORRISON C l i e n t :  FCD O F  MC 
Talked With: GARRY EATON O f  MICHAEL BAKER JR. 

Telephone: Incoming Meeting: Of f i ce  - * Outgoing - S i t e  - 

I tems Discussed : 

Subsequent t o  t h e  i n i t i a l  HEC-2 runs  f o r  t h e  Ind ian  Bend Wash from 
t h e  S a l t  River  upstream t o  t h e  Thomas Road b r idge  t h e  e s t ima ted  
water  s u r f a c e  e l e v a t i o n s  a t  McKellips Road were n o t  w i t h i n  a 
reasonable  range. T h i s  was ev iden t  i n  t h a t :  (1) t h e  e s t ima ted  
wate r  s u r f a c e  e l e v a t i o n s  w e r e  we l l  above t h o s e  i n  t h e  e f f e c t i v e  
f l ood  in su rance  s tudy  a d j u s t e d  from NGVD 1929 t o  NAVD 1988 ; and (2) 
t h e  wate r  s u r f a c e  upstream of  Mckell ips Road w a s  a t  t h e  t o p  of t h e  
l evee .  

I n v e s t i g a t i o n  of  t h e  top0  r evea l ed  t h a t  t h e  a r e a  between map 10-46 
and 11-46 (McKellips Road) was no t  a p e r f e c t  f i t .  Subsequent t o  
d i s c u s s i o n s  wi th  t h e  C i t y  of  S c o t t s d a l e ,  Michael Baker Jr . ,  I n c .  
was con tac t ed  r ega rd ing  t h e  mapping. 

Garry Eaton s t a t e d  t h a t  t h e  t i e  between 10-46 ( 2 '  contour  mapping) 
and 1 1 - 4 6  (1' contour  mapping) was n o t  p r o p e r l y  performed a l though  
he f e l t  both  maps s a t i s f y  t h e  mapping s t anda rds  f o r  t h e i r  
r e s p e c t i v e  s c a l e .  

Garry Eaton s a i d  he would send an updated map 10-46 f o r  ou r  u s e  and 
t o  t h e  c l i e n t  w i t h i n  t h e  nex t  few days.  
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Discharges provided by the Flood Control District of Maricopa County 

11 36th Street to Cactus Road 1 6000 11 

I 
11 Indian Bend Road to Indian School Road 1 17000 II 
I 

Cactus Road to Scottsdale Road 9000 

Scottsdale Road to Indian Bend Road 

Indian School Road to Salt River 

16000 

20000 
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SECTION 4 

HYDRAULIC ANALYSIS 

4.1 Method Description 

The water surface profile through the project reach was determined using the U S Army Corps of 
Enpeers HEC-2 Water Surface Profile Model, Version 4.6, May 199 1. The channel geometry was 
defined with topographic mapping developed by Baker Engineering in 1993 for the City of 
Scottsdale. 

HEC-2 models were developed for subcritical profile computations. The 100-yr water-surface 
elevation at the confluence of Indian Bend Wash and the Salt River was used as the starting water- 
surface elevation. Baseline stationing begins at the confluence with the Salt h v e r  located 
approximately 700 feet upstream of Scottsdale Road along the hydraulic baseline of the Salt River 

The 100-year discharges used for Indian Bend Wash were taken from the FEMA Flood Insurance 
Study (FIS) for Maricopa County, Arizona. & Incorporated Areas, Volume 1 of 12, revised 
September, 1995. The following table summarizes the discharges. 

All cross-sections were reviewed and encroachment stations inserted to comply with HEC-2's 
limitations and maintain reasonable section-to-section conveyance continuity. The ineffective flow 
encroachments were determined for the 100-year flood event and may not be applicable for different 
frequency flood events. 

36th Street to Cactus Road 

Cactus Road. to Scottsdale Road 

Scottsdale Road to Indian Bend Road 

Indian Bend Road to Indian School Road 

Indian School Road to Salt River 

6000 

9000 

16000 

17000 

20000 
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I. Introduction 

This report was prepared pursuant to "Scope of Work, Flood Control District of Maricopa 
County, Floodplain Delineation for Indian Bend Wash" (FCD 93-05), Sections 6.3 and 6.4. 
Specifically addressed in this report are the results of the field reconnaissance conducted over the 
full study reach. This report will be incorporated into the Technical Data Notebook, Section 
4.2.1. 

The purpose of this report is to present the results of a detailed analysis to define Manning's "n" 
values (roughness coefficients) for Indian Bend Wash from its confluence with the Salt River 
(City Of Tempe) upstream approximately 16 miles to 32nd Street and Acorna Road (City of 
Phoenix). 

Section II presents the methodology utilized to estimate the Manning's "n" values and digitally 
prepare cross sections used for analysis. 

Section IV presents recommended Manning's "n" values for use in the NH records required by 
the HEC-2 computer program. Additionally, expansion and contraction coefficients are presented. 

Appendix A presents a photographic record of hydraulic structures in Indian Bend Wash. 
Included are all bridges, drops and other features that effect channel hydraulics. 

Appendix B presents the topographic mapping with proposed cross section locations for 
orientation purposes only. Appendix B provides a plan view perspective of each cross section 
presented in Section IV, Summary. 

Appendix C presents the proposed cross sections for the Indian Bend Wash Floodplain 
Delineation. 

II. Methodology 

Values for the Manning's roughness coefficient, "n", may be assigned for conditions that exist 
at the time of a specific flow event, for average conditions over a range in stage, or for 
anticipated conditions at the time of some future flow event. The Manning's "nu values 
developed in this study for the Indian Bend Wash were developed for the 100-year peak flood 
discharges. 

Several sources of data were utilized to develop the "n" values presented in this report. The 
information available included: 1) aerial photos by Landiscor Aerial Photo, Inc. of Arizona at 1" 
= 1200', January 4, 1994; 2) ground level photographs of the study reach; and 3) the effective 
Flood Insurance Study. The ground level photographs were obtained during a field 
reconnaissance trip conducted over a several week period in November and December of 1994. 

The "nu value assigned to a stream reach should represent the factors that tend to impact or 
impede flow. The procedure used to develop the "n" value for the detailed hydraulic model 
assigns an "n" value horizontally for the subdivided segments of a specific cross section. The 
hydraulic model (HEC-2) then computes the average "n" value for the specific section. The 
Manning's "nu values are placed in the HEC-2 data file in the NH record. The values for 
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Page 2 I 
I Manning's "n" were compiled based on the methods presented in "Estimated Maming's 

Roughness Coefficients for Stream Channels and Flood Plains in Maricopa County, Arizona1' 
(USGS, 199 1) and "Open Channel Hydraulics" (Chow, 1959; Section 5). 

The method of determining n values is as follows: 1) select a base value of n for the bed 
material; 2) select n-value adjustments for channel irregularities and alignment, obstructions, and 
vegetation; and 3) the sum of the values is the n value for that portion of the cross section. The 
sum of the values is reflected and defined in the following equation: 

n = n, + n, + n, + n, + n, 
where; 

n = 

n, = base value of n for a straight uniform channel, 
n, = value for surface irregularities, 
n, = value for obstruction, 
n, = value for vegetation, and 
n, = cross section variation (per Chow, 1959) 

The confluence point of Indian Bend Wash with the Salt River has been identified as Station 
0.0 for this study. The point was taken from the thalweg confluence depicted on the effective 
Flood Insurance Rate Map for the Salt River. On all cross sections, the thalweg is identified as 
Station 10,000 in feet. All cross section identifiers are in river miles measured along the Indian 
Bend Wash thalweg. 

Contraction and expansion coefficients were estimated based on Section 3.2 of the "HEC-2 Water 
Surface Profiles Useis Manual" (USACOE, 1990). For a typical channel reach a contraction 
coefficient of 0.2 and expansion coefficient of 0.4 was used. Cross sections in the vicinity of 
a bridge use a contraction coefficient of 0.3 and an expansion coefficient of 0.5. 
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DETAILED ANALYSES 

In the detailed analyses that follow, each reach is presented with the following information: 

Reach: provides a detailed description of the reach including the political boundaries, and the 
geologic and man-made features that define the reach. 

Cross Section: provides a typical cross section for the reach. Some reaches will have more than 
one cross section if significant variation is encountered. Cross sections are identified by their 
distance, in river miles, upstream of the confluence of Indian Bend Wash and the Salt River. 

Location of Cross Section: the physical site of the cross section within the reach being studied. 

Description of Channel: includes the channel geometry, physical features, channel bed 
composition, structures, and vegetation of the cross section and the portion of the reach 
represented by the cross section. 

100-Year "n" Value Calculations: present the computations used to determine the "n" value for 
individual segments of the cross section. 

sla Simons, LI & Associates. Inc. 
W a l r r  Hr.*aurc r* A Ctvl l  Fngtnrrctn(( Cunsultrnts 



Page 4 

0' REACH 

From the Indian Bend Wash grade control structure at the Salt River upstream to Curry Road. 
This reach is entirely within the City of Tempe. Included in t h s  reach are the Red Mountain 
Freeway and the Curry Road bridge. The reach is presented in plan view within Appendix B. 

CROSS SECTION 0.568 

LOCATION OF CROSS SECTION 

Cross section 0.568 is located just upstream of the roller compacted concrete grade control 
structure and approximately 1000 feet downstream (south) of Curry Road. Cross section 
locations are presented in Appendix B. 

DESCRIPTION OF CHANNEL 

The channel is a constructed compound section with a low flow pilot channel. Vegetation is 
sparse and medium cobbles are the dominant channel bed material in the pilot channel. The Red 
Mountain Freeway has a bridge with piers set into the grade control structure. These piers are 
parallel to flow, with the Freeway alignment on a skew over the grade control structure. No 
backwater is estimated to occur due to the piers, as the flow passes through critical depth at the 
upstream sill of the grade control structure. 

The channel has few irregularities or variations of cross section, few obstructions, sparse 
vegetation and minor meandering. Channel bed and banks have been assigned a "n" value of 
0.03. 

I LOO-YEAR N-VALUE CALCULATIONS 

Portion of 
Cross Section Com~onents "n" Total 

Pilot Channel 

Overbank of 
Compound Section n, = 0.020 

n, = 0 
n, = 0.005 
n, = 0.005 

sla Simons, Li & Associates. Inc. 
W a l r r  Hr%nurcrr & Clvl l  f n l l n r r r l n g  Consu l lan ls  
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CROSS SECTION 0.568 

I sla Simons. Li & Associates, Inc. 
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Photograph 3.1 
Photo looking upstream at cross section 0.568 

I 1 

Photograph 3.2 
looking downstream from cross section 0.758 at reach including cross section 0.568 

Sirtions 1,i t(r Associata Inc. s la ,..... ,...... ,... .,, , ......~...., , . .  - 1 
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REACH 

From Curry Road upstream to McKellips Road. This reach is entirely within the City of Tempe 
From Curry Road to McKellips Road. At McKellips Road, the City of Tempe adjoi~ls the City 
of Scottsdale. The reach is presented in plan view within Appendix B 

CROSS SECTION 0.947 

LOCATION OF CROSS SECTION 

Cross section 0.947 is located just upstream of Curry Road within the Rio Salado Golf Course. 
This golf course extends from Curry Road upstream to McKellips Road. Cross section locations 
are presented in Appendix B. 

DESCRIPTION OF CHANNEL 

The channel is a constructed compound section with a pilot channel containing some grade 
control structures (low flow only with grouted cobble). Vegetation consists of grass (in fairways 
and putting greens) and some shrubs. 

The channel is relatively uniform with gradually changing elevation, few obstructions, maintained 
grassy areas and minor meandering. Channel banks and bed have similar hydraulic 
characteristics and have been assigned a "n" value of 0.03. 

100-YEAR N-VALUE CALCULATIONS 

Portion of 
Cross Section Components "n" Total 

Pilot Channel 

Overbank of 
Compound Section n, = 0.020 

n, = 0.005 
n, = 0 
n, = 0.005 
n, = 0.005 





Photograph 3.3 
Looking downstream in the vicinity of cross section 0.947 

Photograph 3.4 
Looking upstream at the right overbank area 

in the vicinity of cross section 0.947 
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REACH 

From McKellips Road upstream to Roosevelt Street. This reach encompasses the McKellips 
Lake Park and is entirely within the City of Scottsdale. Included in this reach are the McKellips 
Road bridge, McKellips Lake, and the Roosevelt Street low water crossing. The reach is 
presented in plan view within Appendix B 

CROSS SECTION 1.77 I 
LOCATION OF CROSS SECTION 

Cross section 1.77 is located approximately 1050 feet upstream of McKellips Road. The cross 
section crosses one of the two lakes that dominate this reach. Cross section locations are 
presented in Appendix B. 

DESCRIPTION OF CHANNEL 

The channel is comprised of two sequential lakes separated by a steep drop structure 
approximately at the center of the reach. The upper lake will pond to an elevation controlled by 
the drop (where flow passes through critical to supercritical). The lower (downstream) lake is 
also controlled by the lake's concrete edge just upstream of the McKellips Road bridge. 

The constructed channel lakes have few obstructions with the exception of control features. 
Vegetation, meandering, and variation in channel cross section have little effect on the Manning's 
"n" value due to the broad cross section, lakes, and control features. Overbanks are unobstructed 
and lined with maintained grass and have been assigned a Manning's "n" value of 0.03. That 
portion of the lake above the effective flow level has been assigned a Manning's "n" value of 
0.02. 

100-YEAR N-VALUE CALCULATIONS 

Portion of 
Cross Section Components "n" Total 

Lake Shore and Park Areas n, = 0.02 
n, = 0 
n, = 0.005 
n, = 0.005 
n, = 0 

Lake 

I sla Sirnons, Li & Associates. Inc. 1 
W r l r r  H r \ o u r < r .  (C Clvl l  F .# ,~ ln r r r tn l (  C o n s u l l a n l s  





Photograph 3.5 
Looking downstream from grade control structure toward 
center line of Indian Bend Wash near cross section 1.77 

Photograph 3.6 
Looking downstream from grade control structure toward left 

overbank of Indian Bend Wash near cross section 1.77 
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Photograph 3.7 
Looking upstream from grade control structure upstream 
of cross section 1.77 at Indian Bend Wash left bank area 

Photograph 3.8 
Looking upstream from grade control structure upstream of 
cross section 1.77 at Indian Bend Wash right bank area 

Slmons I,i & Associates Iric. HIU . . . .  , ....... .:... , . . ,  , ..,.....,... , .... : ......... 
I 
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From Roosevelt Street upstream to McDowell Road entirely w i t h  the City of Scottsdale. This 
reach encompasses a portion of the Vista del Carnino Park. This reach includes the McDowell 
bridge. The reach is presented in plan view within Appendix B 

CROSS SECTION 2.462 

/ LOCATION OF CROSS SECTION 
I 

Cross section 2.462 is located approximately 835 feet downstream from the McDowell Road 
bridge. Cross section locations are presented in Appendix B. 

I DESCRIPTION OF CHANNEL I 
The channel is a constructed compound section with a low flow pilot channel and higher flow 
overbank areas. The higher flow overbanks are grassy with small trees (trimmed of branches 
below five feet above the ground). The pilot channel connects small ponds along the reach. 

The channel is relatively regular with some variation in cross section primarily due to the 
occasional pond. Obstructions consist of some maintained trees found in grassy channel bank 
areas. Channel areas with smooth grass and some trees have be assigned a Manning's "n" value 
of 0.035. Smooth areas with maintained grass have been assigned a Manning's "n" value of 0.03. 

I 
100-YEAR N-VALUE CALCULATIONS 

Portion of 
Cross Section Com~onents "n" Total 

Short Grass with 
Some Trees n, = 0.020 

n, = 0 
n, = 0.005 
n, = 0.010 
n, = 0 0.035 

Short Grass 

sla Simons. Li & Associates. Inc. 
Wale, Hrsasurrr. A r lv l l  Fnglnrerln'! Conrullanls 
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Photograph 3.9 
Looking downstream at cross section 2.462 

frorn McDowell Road bridge over Indian Bend Wash 

Photograph 3.10 
Looking downstream at right bank area of cross section 2.462 

from McDowell Road bridge over Indian Bend Wash - sla Simons.  Li & Associates, Inc. 
w . t ~ ~ r  n ~ . # t t ~ , ~ t ' .  h CIV I I  K , , ~ I , , C V ~ I , , ~  C O ~ > ~ U I I ~ " I ~  
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.: REACH 

From McDowell Road upstream to Murray Lane entirely within the City of Scottsdale. The 
reach encompasses Eldorado Park and the McDowell Exhibit Plaza. Ttus reach includes the sill 
structure upstream of the McDowell Road bridge, the McDowell Exhibit Plaza, and the Murray 
Lane low water crossing. The reach is presented in plan view within Appendix B 

CROSS SECTION 3.125 I 
LOCATION OF CROSS SECTION 

Cross section 3.125 is located approximately 2500 feet upstream (north) of McDowell Road and 
650 feet downstream (south) of Murray Lane. Cross section locations are presented in Appendix 
B. 

DESCRIPTION OF CHANNEL 

The channel is a constructed compound section with a small pilot channel. The broad overbank 
areas are utilized for soccer and baseball fields. The overbank areas are grassy with pruned and 
maintained trees along the pilot channel. Recreation facilities have break-away fences. 

I 100-YEAR N-VALUE CALCULATIONS 

Portion of 
Cross Section Com~onents "nu Total 

Short Grass with 
Some Trees n, = 0.020 

n, = 0 
n, = 0.005 
n, = 0.010 
n4 = 0 

Pavement 

Short Grass 

Grass and Dense Trees n, = 0.020 
n, = 0 
n, = 0.005 
n, = 0.020 
n, = 0 0.045 

I sla Simons, Li & Associates. Inc. 
Water H r r n u r ~ r .  L r t v ( l  ~ ~ f i l n r r r l n y  Consul lants  

s 
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CROSS SECTION 3.22 

LOCATION OF CROSS SECTION 

Cross section 3.22 is located at the small pond found just downstream (south) of Murray Lane. 
Cross section locations are presented in Appendix B. The reach is presented in plan view within 
Appendix B 

DESCRIPTION OF CHANNEL 

The channel is a constructed compound section with a low flow pilot channel that connects small 
ponds. Left bank areas are smooth grass lined fields. The centerline area is a small pond with 
a constant water surface elevation during dry periods. The right channel bank area is sparsely 
vegetated and contains some facilities for the pond such as a parking lot and work shop. 

100-YEAR N-VALUE CALCULATIONS 

Portion of 
Cross Section Components "n" Total 

I Pavement 0.020 

Short Grass with 
Some Trees 

Sirnons Li & Associates Inc. 8 18 ..... ...... r.. . ...I....... ... : .,...., 
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CROSS SECTION 3.125 

1 
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Photograph 3.1 1 
Looking upstream at the left bank area of cross section 3.125 

Photograph 3.12 
Looking downstream at channel centerline from Murray Road 

toward cross section 3.22 
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From Murray Lane upstream to Thomas Road and encompasses the Coronado Golf Course. The 
reach is presented in plan view within Appendix B 

CROSS SECTION 3.409 

LOCATION OF CROSS SECTION 

Cross section 3.409 is located in the reach from Murray Lane upstream to Thomas Road. Tilt: 

cross section is approximately 2,000 feet downstream of the Thomas Road bridge. Cross sections 
locations are presented in Appendix B. 

DESCRIPTION OF CHANNEL 

The channel is a constructed compound section with a small pilot channel that connects a series 
of small ponds. The overbank areas serve as fairways and putting greens for the Coronado Golf 
Course. The cross section is broad with some vegetation and few obstructions to flow. 
Transitions from cross section to cross section are relatively gradual. 

100-YEAR N-VALUE CALCULATIONS 

Portion of 
Cross Section Com~onents "n" Total 

Short Grass with 
Some Trees n, = 0.020 

n, = 0 
n, = 0.005 
n, = 0.010 
n, = 0 

Lake 

Simons Li & Associates Inc. s l a w.... ....... L.. . ,-.... ........... .,.., I 
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Photograph 3.13 
Looking downstream at left channel bank area near cross section 3.409 

Photograph 3.14 
Looking downstream across the channel from near cross section 3.409 

left channel bank area 

i- sla Sinloris, Li 8( Associates, Inc. I 
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REACH 

From Thomas Road upstream to Lndian School Road. This reach encompasses the Continental 
Golf Club and Osborn Park. This reach includes the Thomas Road bridge and the Osborn Road 
low water crossing. The reach is presented in plan view within Appendix B 

CROSS SECTION 3.977 

LOCATION OF CROSS SECTION 

Cross section 3.977 is located approximately 1500 feet downstream (south) of Osborn Road and 
approximately 1000 feet upstream from Thomas Road. Cross section locations are presented in 
Appendix B. 

DESCRIPTION OF CHANNEL 

The channel is a constructed compound section with a low flow pilot channel that connects a 
series of small ponds. The channel overbank and ponds form the fairways and putting greens 
for the Continental Golf Course. The cross sections through this reach are broad with maintained 
vegetation. 

100-YEAR N-VALUE CALCULATIONS 

Portion of 
Cross Section Com~onents "nu Total 

Short Grass with 
Some Trees n, = 0.020 

n, = 0.005 
n, = 0.001 
n, = 0.010 
n, = 0 

Pilot Channel Area, 
Grass Without Trees n, = 0.020 

n, = 0.005 
n, = 0 
n, = 0.005 
n, = 0 



! 
& Associates, Inc. 
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Photograph 3.15 
1,ooking upstream fiom Thomas Road toward cross section 3.977 

at Indian Bend Wash centerline 

Photograph 3.16 
Looking upstream from Thomas Road toward cross section 3.977 

at Indian Bend Wash right channel bank area 

Sirnoris I,i Rr Associates Iric. 
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REACH 

From Indian School Road to Camelback Road. This reach encompasses Indian School Park. 
Included in this reach are the Indian School Road bridge and box culvert, and the low flow 
bridge at Camelback Road. The reach is presented in plan view within Appendix B 

CROSS SECTION 5.205 

LOCATION OF CROSS SECTION 

Approximately one quarter mile north of Indian School Road. Cross section locations are 
presented in Appendix B. 

DESCRIPTION OF CHANNEL 

Indian Bend Wash is comprised of two hydraulically separate channels: 1) a low flow channel 
found in the right (west) portion of the cross section; and 2) a high flow channel in the left (east 
of Hayden Road) portion of the cross section. The flows that combine at Indian School Road 
are the result of a constructed split flow that begins at McDonald Drive approximately two miles 
upstream. The low flow channel is a grass lined c o n s t ~ c t e d  channel with an invert that varies 
in width. 

The high flow channel is a broad, constructed channel that is utilized for soccer fields and other 
activities associated with the Indian Bend Wash Greenbelt. 

100-YEAR N-VALUE CALCULATIONS 

Portion of 
Cross Section Components "nu Total 

Low-Flow Channel/ 
Short Grass n, = 0.020 

n, = 0 
n, = 0 
n, = 0.005 
n, = 0 

Pavement 

High-Flow Channel/ 
Short Grass with 
Some Facilities n, = 0.020 

n, = 0 
n, = 0.005 
n, = 0.005 
n, = 0.005 0.035 

c Sirnons Li & Associates Inc. 13 la ..,.. r.. . ...., ....... ...~.l, ,... $ 
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CROSS SECTION 5.205 

Simons, L1 & Associates. Inc. 
W.?Iv# Uv\s*~8rvv.  h 1 ' 1 ~ 1 1  K r ~ ~ ~ s ~ c ~ r ~ # ~ #  ( ~ s ? n ~ t 8 I t m n 8 ,  



Page 30 

Photograph 3.17 
Looking downstream across Hayden Road hom high-flow channel 

toward lake at Indian School Road 

Photograph 3.18 
Looking upstream at high flow channel just upstream 

from Indian School Road 

sla Simons, Li & Associates, Inc. 
W.8lrr H r \ i l l l r l r ~  fi <.lrll R!o&llnrrrlnp Consu l tan t3  
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Photograph 3.19 
Looking downstream at the high-flow channel from Camelback Road 

Photograph 3.20 
Looking upstream at low-flow channel just north of Indian School Road 

Note: Camelback Road bridge in background 

Sinloris, l,i & Associates 11ic. - 81~1 ................ , ............. - - 
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REACH 

From Camelback Road to Chaparral Road. This reach encompasses the Villa Monterey Golf 
Course. Included in this reach is the low flow bridge at Chaparral Road. The reach is presented 
in plan view within Appendix B 

CROSS SECTION 5.587 

LOCATION OF CROSS SECTION 

Approximately 1,000 feet north of Carnelback Road. Cross section locations are presented in 
Appendix B. 

DESCRIPTION OF CHANNEL 

This reach is hydraulically similar to the reach just downstream. The low flow channel found 
on the right side of the cross section (west of Hayden Road) conveys the frequent flows. The 
high flow channel found on the left side of the cross section conveys flows in excess of the low 
flow channel capacity. The low flow channel is a constructed grass lined channel. The high 
flow channel is a broad constructed section that contains golf course uses, small ponds and City 
park facilities. 

Cross Section 

100-YEAR N-VALUE CALCULATIONS 

Portion of 
Components 

I 
"nu Total 
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CROSS SECTION 5.587 

1 

(e Slmons. LI & Associates. Inc. 
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Photograph 3.21 
Looking upstream from Camelback Road at the high-flow channel 

Photograph 3.22 
Looking downstream from Chaparral Road at the high-flow channel 

I 
Si~rloris 1'1 & Associates I r i c . .  818 ;- .... ....., ,,.. . . ..., , .......... , ,...... :.. ..... 
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From Chaparral Road to Jackrabbit Road. This reach encompasses the southern portion of the 
Chaparral Park. The reach is entirely within the City of Scottsdale. The reach is presented in 
plan view within Appendix B 

1 CROSS SECTION 5.966 

/ LOCATION OF CROSS SECTION I 
Approximately 300 feet north (upstream) of Chaparral Road. Cross section locations are 
presented in Appendix B. 

1 DESCRIPTION OF CHANNEL I 
This reach is hydraulically similar to the reach just downstream. The low flow channel found 
on the right side of the cross section (west of Hayden Road) conveys the frequent flows. The 
high flow channel found on the left side of the cross section conveys flows in excess of the low 
flow channel capacity. The low flow channel is a constructed grass lined channel. The high 
flow channel is a broad constructed section that contains golf course uses, small ponds and City 
park facilities. 

I 100-YEAR N-VALUE CALCULATIONS 

I Portion of 
Cross Section Components "n" Total 

High-Flow Channel/ 
Bank Areas Around Lake n, = 0.020 

n, = 0 
n, = 0.005 
n, = 0.005 
n, = 0.005 

Lake 

I Pavement 

Low-Flow Channel/ 
Short Grass n, = 0.020 

n, = 0 
n, = 0.004 
n, = 0.005 
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Photograph 3.23 
Looking upstream from Chaparral Road at high-flow channel 

Photograph 3.24 
Looking downstream from Jackrabbit Road at low-flow channel 

I sla Simons. Li & Associates, Inc. 
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REACH 
I 

From ~achnbb i t  Road to McDonald Road. This reach encompasses the northern portion 
Chaparral Park and is entirely withm the City of Scottsdale. This reach includes the McDonald 

I Road bridge. The reach is presented in plan view within Appendix B 

I CROSS SECTION 6.40 1 
I 

LOCATION OF CROSS SECTION 

Just upstream of the Jackrabbit Road alignment. Cross section locations are presented in 
Appendix B. 

DESCRIPTION OF CHANNEL 

This reach is hydraulically similar to the reach just downstream. A portion of this reach has the 
low-flow and high-flow channel hydraulically connected during large events. The low flow 
channel (west of Hayden Road) conveys the frequent events, and is conlposed of a grass lined 
trapezoidal channel. The high flow channel is a broad grass h e d  section that contains golf 
course and open space uses. 

100-YEAR N-VALUE CALCULATIONS 

Portion of 
Cross Section Components "nu Total 

High-Flow Channel/ 
Short Grass n, = 0.020 

n, = 0 
n2 = 0.005 
n, = 0.005 
n, = 0.005 

Pavement 

Low-Flow Channel/ 
Short Grass 

I sla Simons, Li & Associates, inc. 
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Photograph 3.25 
Looking upstream from Jackrabbit Road at low-flow channel, 

west side of Havden Road 

Photograph 3.26 
Looking upstream from Jackrabbit Road at hlgh-flow channel, 

east of Hayden Road 

L Simons, Li & Associates) 1 1 1 ~ .  
I 
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1 REACH 

From McDonald Road to the Arizona Canal. This reach is entirely within the City of Scottsdale. 

/ The reach is presented in plan view within Appendix B 

CROSS SECTION 6.96 

LOCATION OF CROSS SECTION 

Just upstream of McDonald Road in the area where flow is designed to top Hayden Road during 
large events. Cross section locations are presented in Appendix B. 

DESCRIPTION OF CHANNEL 

The southern portion of this reach includes an area where flows are designed to top Hayden Road 
and weir into the high-flow channel during large events. The channel is a grass-lined trapezoidal 
section. Flows that enter the high-flow channel is eventually combined with the low-flow 
discharge at Indian School Road. At Camelback Road, Chaparral Road, and Jackrabbit Road, 
the two channels are hydraulically connected during the 100-year flood. 

I 100-YEAR N-VALUE CALCULATIONS I 
Portion of 
Cross Section Components "n" Total 

I 
Channel Bank Areas 
with Some Trees rb = 0.020 

n, = 0.005 
n, = 0 
n, = 0.005 
n, = 0.005 

Lake 

Pavement 

Low-Flow Channel/ 
Short Grass n, = 0.020 

n, = 0 
n, = 0 
n, = 0.005 
n, = 0 

sla Simons, Li & Associates, Inc. 
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Photograph 3.27 
Looking downstream at high-flow channel just south of McDonald Road 

Photograph 3.28 
Looking east along the south side of McDonald Road at facilities 

constructed in hgh-flow channel 
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Photograph 3.29 
Looking east across Indian Bend Wash at Hayden Road where flows 

weir over during large event 

Photograph 3.30 
Loolung downstream at McDonald Road and trapezoidal channel - sla Sirnoris, 1.i Rr Associates, Inc. 
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I I 

Photograph 3.3 1 
Looking upstream at Lndian Bend Wash just upstream from McDonald Road 

Photograph 3.32 
Looking west across Indian Bend Wash near the Arizona Canal 

Sirnons, Li & Associates, Inc. I 
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REACH 

From the Arizona Canal to Indian Bend Road. Thus reach is entirely within the City of 
Scottsdale. This reach includes the drop at Indian Bend Road and a Hotel on piers. The reach 
is presented in plan view within Appendix B 

CROSS SECTION 7.837 

I 
I 

LOCATION OF CROSS SECTION I 
Approximately 860 feet upstream of the Arizona Canal outflow into Indian Bend Wash. Cross 
section locations are presented in Appendix B. 

DESCRIPTION OF CHANNEL 

The channel is an earth lined trapezoidal section. Vegetation is sparse consisting of grass and 
small shrubs. At one location a hotel has been constructed on piers into a portion of the 
channel. 

1 100-YEAR N-VALUE CALCULATIONS 

Portion of 
Cross Section 

I Channel Bank Areas 

Components 

with Small Shrubs n, = 0.020 
n, = 0 
n, = 0 
n, = 0.010 
rh = 0.005 

! Channel Invert n, = 0.020 
n, = 0 
n, = 0 
n, = 0.005 
n , = o  

"n" Total 

sla Simons. Li & Associates, Inc. 
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Photograph 3.33 
Looking west across Lndian Bend Wash just upstream from the Arizona Canal 

Photograph 3.34 
Looking south (downstream) from Lndian Bend Road at the channel centerline 
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REACH 

From Indian Bend Road upstream to Scottsdale Road. The reach is entirely within the City of 
Scottsdale, although Scottsdale Road is a boundary between the City of Scottsdale and the Town 
of Paradise Valley. The reach encompasses the McConnick Ranch Golf Course. This reach 
includes the Scottsdale Road box culvert. The reach is presented in plan view within Appendix 
B 

CROSS SECTION 8.333 

LOCATION OF CROSS SECTION 

Approximately 1,500 feet upstream of Indian Bend Road. Cross section locations are presented 
in Appendix B. 

DESCRIPTION OF CHANNEL 
The cross sections of this reach are typical of golf course uses. A small pilot channel defmes 
the thalweg and connects a series of sequential lakes. The topography is flat to gently rolling. 
Vegetation is comprised mostly of short trimmed grass and small pruned trees. 

100-YEAR N-VALUE CALCULATIONS 

Portion of 
Cross Section Components "n" Total 

Rolling Golf Course Areas 
with Short Grass and 
Pruned Trees rb = 0.020 

n, = 0.010 
n, = 0.005 
n, = 0.005 
n, = 0 0.040 

Lake 0.020 

Fairways 

Simons, LI & Associates, Inc. 
Wdtr r  l ic*ou*< r ,  h C 6 v l l  t nc fn<< f t#>@ C u n 3 t t l t a ~ a s  
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Photograph 3.35 
Looking upstream from Indian Bend Road at Indian Bend Wash centerline 

Photograph 3.36 
Looking west across Indian Bend Wash from the McCormick Golf Course 

between Indian Bend and Scottsdale Roads - sla Silnons, I,i Rr Associates, Inc. I 
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REACH 

From Scottsdale Road upstream to the Camelback Country Club. This reach is entirely w i t h  

I the Town of Paradise valley. The reach is presented in plan view within Appendix B 

CROSS SECTION 9.223 

LOCATION OF CROSS SECTION 

Approximately 500 feet upstream of Scottsdale Road. Cross section locations are presented in 
Appendix B. 

DESCRIPTION OF CHANNEL 

This portion of hdian Bend Wash is a short trapezoidal channel section. Vegetation is 
comprised of short maintained grass. 

100-YEAR N-VALUE CALCULATIONS 

Portion of 
Cross Section Components "nu Total 

Along 
Scottsdale Road 

I Pavement 

Trapezoidal Channel Area n, = 0.020 
n, = 0 
n, = 0 
n, = 0.005 
n, = 0.005 
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Photograph 3.37 
Looking south from the upstream end of the reach 

adjacent to Cheney Estates. 
Note: Scottsdale Road in the background 

L sla Sirnons, 1,1 & Associates, Inc. 1 
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1 REACH I 
I 

From the sodthem (downstream) end of Carnelback Country Club to the Mountain View Road 
alignment. Thls reach encompasses a majority of the Carnelback Country Club and is entirely 
within the Town of Paradise Valley. T h ~ s  reach includes the Invergordon Road and Double Tree 
Road low water crossings. The reach is presented in plan view within ~ p ~ e n d i x - B ^ '  - 

CROSS SECTION 9.564 

LOCATION OF CROSS SECTION I -  
Approximately 745 feet upstream of Golf Drive within the Carnelback Country Club. Cross 
section locations are presented in Appendix B. 

/ DESCRIPTION OF CHANNEL I 
The channel through this area is a broad bowl shaped channel with a low-flow pilot channel that 
conveys the frequent flows. Numerous small ponds are connected by the low-flow portion of the 
channel. Gold course uses such as fairways, putting greens, and lakes comprise the entire reach. 
Vegetation is short maintained grass and some pruned trees. Topography varies from smooth 
gradual contours on the fairways to slightly rolling features in other areas. 

I 100-YEAR N-VALUE CALCULATIONS 

Portion of 
Cross Section Components "n" Total 

Regular Topography with 
Short Grass n, = 0.020 

n, = 0 
n, = 0 
n, = 0.005 
n, = 0 

Irregular Topography with 
Short Grass and Some 
Trees n, = 0.020 

n, = 0.005 
n, = 0.005 
n, = 0.005 
n, = 0.005 

sla Simons, Li & Associates, Inc. 
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Photograph 3.38 
Looking downstream near cross section 9.564 

Photograph 3.39 
Looking upstream near cross section 9.564 
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Photograph 3.4 1 
1,ooking across Indian Bend Wash from the left bank area 

just upstream of Invergordon Road 
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REACH 

From the Mountain View Road alignment to Shea Boulevard. This reach is within the City of 
Phoenix with the exception of the southwest corner of Shea Boulevard and 52nd Street. The 
reach is presented in plan view within Appendix B 

/ CROSS SECTION 12.22 I 
1 LOCATION OF CROSS SECTION I 

Approximately 1,700 feet downstream of Shea boulevard. Cross section locations are presented 
in Appendix B. 

DESCRIPTION OF CHANNEL 

The channel is a broad constructed trapezoidal section with various golf course uses present. 
Features include golf course fairways, putting greens, and a low flow channel area. 

100-YEAR N-VALUE CALCULATIONS 

I Portion of 1 
Cross Section Components 

Regular Topography with 
Short Grass n, = 0.020 

n, = 0 
n, = 0 
n, = 0.005 
n, = 0 

Irregular Topography with 
Short Grass and Some 
Trees n, = 0.020 

n, = 0.005 
n, = 0 
n, = 0.005 
n, = 0.005 

"nu Total 
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Photograph 3.42 
Looking upstream near the north end of Camelback Country Club 

just south of Shea Boulevard 

Photograph 3.43 
Looking downstream from near Shea Boulevard 

at the centerline of Indian Bend Wash 

slu Sirnoris, 1,i & Associates, Inc. 
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REACH 
I 

From Shea Boulevard to Tatum Boulevard. This reach is within the City of Phoenix and 
encompasses the southern portion of the Stone Creek Golf Course. This reach includes the Shea 
Boulevard bridge and the Tatum Boulevard bridge. The reach is presented in plan view w i t h  
Appendix B 

CROSS SECTION 12.97 

LOCATION OF CROSS SECTION 

Approximately 2,200 feet upstream of Shea boulevard, between Tatum Boulevard and Shea 
Boulevard. Cross section locations are presented in Appendix B. 

DESCRWTION OF CHANNEL 

The channel is a broad constructed trapezoidal section with various golf course uses. The 
topography is gently rolling with a small low-flow channel that connects a series of small ponds. 
The vegetation is comprised of short maintained grass. 

100-YEAR N-VALUE CALCULATIONS 

Portion of 
Cross Section Components "nu Total 

Regular Topography with 
Short Grass n, = 0.020 

n, = 0 
n, = 0 
n, = 0.005 
n , = o  

Irregular Topography with 
Short Grass and Some 
Trees n, = 0.020 

n, = 0.005 
n, = 0 
n, = 0.005 
n, = 0.005 

Simons Li & Associates Inc. 8 l a ,,.. ...... r.. . .,.,I ,..,- E 





Page 65 

Photograph 3.44 
Looking upstream from Shea Boulevard at the centerline 

of Indian Bend Wash 

Photograph 3.45 
Looking north across Indian Bend Wash just downstream 

of Tatum Boulevard 
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.I REACH 

From Tatum Boulevard to Cactus Road. This reach is w i t h  the City of Phoenix and 
encompasses the northern portion of the Stone Creek Golf Course. T h ~ s  reach includes the 
Cactus Road bridge. The reach is presented in plan view within Appendix B 

CROSS SECTION 13.83 

I 
I 

LOCATION OF CROSS SECTION 

Approximately 1,200 feet upstream of Tatum Boulevard. Cross section locations are presented 
in Appendix B. 

I DESCRIPTION OF CHANNEL 

The channel is hydraulically similar to the reach downstream. The channel is a broad constructed 
trapezoidal section with various golf course uses present. Features include golf course fairways, 
putting greens, and a low flow channel area. 

100-YEAR N-VALUE CALCULATIONS 

Portion of 
Cross Section Components "n" Total 

Regular Topography with 
Short Grass n, = 0.020 

n, = 0 
n, = 0 
n, = 0.005 
n4 = 0 

Irregular Topography with 
Short Grass and Some 
Trees n, = 0.020 

n, = 0.005 
n, = 0 
n, = 0.005 
n4 = 0.005 

Low Flow Channel n, = 0.025 
n, = 0 
n, = 0 

sla Simons. Li & Associates. Inc. 
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Photograph 3.46 
Looking upstream from Tatum Boulevard at the 

centerline of Indian Bend Wash 

Photograph 3.47 
Looking upstream from Tatum Boulevard at 

the right bank area of Indian Bend Wash 
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W r l r r  f c r \ c , u r d  I., h CI\.II E ~ t e l a a r r r l ~ ~ r (  C u n r u l l a n l $  



Photograph 3.48 
Looking across Indian Bend Wash from the right bank 

between Tatum Boulevard and Cactus Road 

Photograph 3.49 
Looking downstream from the Cactus Road bridge 

at Indian Bend Wash centerline 
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REACH 

From Cactus Road to 36th Street. This reach is entirely within the City of Phoenix and includes 

I the Sweetwater Road low water crossing. The reach is presented in plan view within Appendix 
I3 

CROSS SECTION 15.06 

LOCATION OF CROSS SECTION 

Approximately 500 feet downstream of 36th Street between 36th Street and Cactus Road. Cross 
section locations are presented in Appendix B. 

DESCRIPTION OF CHANNEL 

The channel is a broad trapezoidal section with few contours and sparse vegetation. Vegetation 
consists of short grass and some small trees. The cross section is regular and varies only slightly. 

100-YEAR N-VALUE CALCULATIONS 

Portion of 
Cross Section Components 

Grass Trapezoidal Section n, = 0.020 
n, = 0 
n, = 0 
n, = 0.005 
n4 = 0 

Pavement Areas 

Residential Housing Areas n, = 0.020 
n, = 0.02 
n, = 0.06 
n, = 0.05 

"n" Total 

sla Simons, Li & Associates. Inc. 
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Photograph 3.50 
Looking upstream from Cactus Road at the centerline of Lndian Bend Wash 

Photograph 3.5 1 
Looking dow~lstreanl from near 36th Street at Indian Bend Wash centerline 
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REACH 

From 36th Street to 32nd Street at Acoma Road. This reach is entirely within the City of 
Phoenix. The upper portion of the reach encompasses a portion of Venturoso Park. The reach 
is presented in plan view within Appendix B 

I CROSS SECTION 16.05 1 
LOCATION OF CROSS SECTION 

At Hearn Road between 32nd Street and 36th Street. Cross section locations are presented in 
Appendix B. 

1 DESCRIPTION OF CHANNEL l ~ The channel is a sparsely vegetated broad trapezoidal section. Few obstructions exist with the 
exception of several low water crossings. Very little variation between sections is present. 

100-YEAR N-VALUE CALCULATIONS 

Portion of 
Cross Section Components "nu Total 

Regular Topography with n, = 0.020 
Short Grass n, = 0 

n, = 0 
n, = 0.005 
n4 = 0 

Residential Housing Areas n, = 0.020 
n, = 0.02 
n, = 0.06 
n, = 0.05 
n4 = 0.01 
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Photograph 3.52 
Looking downstream from Presidio Road at Indian Bend Wash centerline 

(approximately l/4 mile north of Sweetwater Road) 

Photograph 3.53 
1,ooking upstream from Presidio Road at Indian Bend Wash centerline 

1 - -- - - Sirnoris I,i t(r Associates Inc. 1 
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Photograph 3.54 
Lfiolu~lg downstream from Thunderbird Road at Indian Bend Wash centerline 

Photograph 3.55 
Looking downstream from Venturoso Park near 32nd Street and Acoma Road 
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IV. SUMMARY 

Section III presents the detailed information and recommended "n" values for use in HEC-2 
analysis. The detailed results include: 1 )  recommended Manning's "n" values based on proposed 
NH records to be placed in HEC-2 computer data input files; 2) photographic documentation of 
floodplain characteristics; 3) determination of channel bank stations; 4) field observation of 
possible ovefflow areas; and 5) field measurement of hydraulic structures dimensions. 

In the following summary table, each cross section is presented with its associated "n" value to 
be used on the NH record. Appendix B presents the cross sections in plan view and Appendix 
D graphically presents each cross sections. 

The following information is included in the Summary Table: 

SEC NO: Section number measured in miles upstream fiom the confluence of Indian 
Bend Wash with the Salt River 

STA: Station within the cross section 

"nu: Mannings "n" value for that portion of the cross section 

CCHV: Contraction Coefficient 

CEHV: Expansions Coefficient 
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APPENDIX A 

Photographic Record of Hydraulic Structures 

Photo A. 1 

Photo A.2 

Photo A.3 

Photo A.4 

Photo A.5 

Photo A.6 

Photo A.7 

Photo A.8 

Photo A.9 

Photo A.10 

Photo A. 1 1 

Photo A.12 

Photo A.13 

Photo A. 14 

Photo A. 15 

Photo A.16 

Photo A.17 

Photo A.18 

Photo A. 19 

Photo A.20 

Photo A.21 

Photo A.22 

Indian Bend Wash Grade Control Structure at the Salt River 

Red Mountain Freeway Bridge Over the Indian Bend Wash Grade Control 
Structure 

Curry Road Bridge 

McKellips Road Bridge 

Drop Between Lakes at Station 1.80 

Roosevelt Street Low Water Crossing 

McDowell Road Bridge Over Indian Bend Wash 

McDowell Road Bridge Upstream Sill 

Thomas Road Bridge Over Indian Bend Wash 

Osbom Road Low Water Crossing 

Indian School Road Bridge 

Indian School Road Box Culvert Near Bridge in Photo A. l l  

Pedestrian Underpass Under Hayden Road Connecting High Flow and Low 
Flow Channels 

Camelback Road Bridge over the Indian Bend Wash Low-Flow Channel 

Chaparral Road Bridge Over the Indian Bend Wash Low-Flow Channel 

McDonald Road Bridge 

Hotel Constructed on Piers Just Downstream from Indian Bend Road 

Indian Bend Road Drop Structure 

Scottsdale Road Bridge 

Grade Control Upstream of Scottsdale Road 

Low-Water Crossing at Invergordon Road 

Low-Water Crossing at Double Tree Road 

I sla Simons. Li & Associates, lnc. 1 
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Photo A.23 Shea Boulevard Bridge 

* 

0 

Photo A.24 Shea Boulevard Bridge 

Photo A.25 Tatum Boulevard Bridge 

Photo A.26 Cactus Road Bridge 

Photo A.27 Cactus Road Bridge 

Photo A.28 Sweetwater Road Low-Water Crossing 



Photo A.  1 
Indian Bend Wash Grade Control Structure at the Salt River, 

Looking North at the Toe of the Structure 

Photo A.2 
Red Mountain Freeway Bridge Over the Indian Bend Wash Grade 

Control Structure, Loolung South at Top of Sill 



Photo A.3 
Curry Road Bridge, Looking North at Downstream Side of Bridge 

Photo A.4 
McKellips Road Bridge, Looking South at Upstream Side of Bridge 



Photo A.5 
Drop Between Lakes at Station 1.80, Looking East 

Photo A.6 
Koosevelt Street Low Water Crossing, Looking West From Left Bank Area 



Photo A.8 
Sill Structure Upstream of McDowell Road Bridge, Looking West 

Photo A.7 
McDowell Road Bridge Over Indian Bend Wash, 
Looking Northwest at Downstream Side of Bridge 



Photo A.9 
Thomas Road Bridge Over Indian Bend Wash, 
Lookirig North at Downstream Side of Bridge 

Photo A.10 
;born Road I,ow Water Crossing, Looking Southeast Across Indian Bend Wash 

Sirnons Li 81 Associates Inc. - 81111 ... I.<.,.,: <...., 



Photo A. 1 1 
I~ldian School Road Bridge, Looking North at Downstream Side of Bridge 

Photo A.12 
Indian School Road Box Culvert, Loolung Northeast at Dowrlstream Side 



Photo A. 13 
Pedestrian Underpass Under Hayden Road Connecting High Flow and Low Flow Channels, 

Looking West From High Flow Channel Side 

Photo A.  14 
Camelback Road Bridge Over the Indian Bend Wash Low-Flow Channel, 

Looking South at Upstream Side of Bridge 



Photo A. 15 
Chaparral Road Bridge Over the Indian Bend Wash Low-Flow Channel, 

Looking Southeast at Upstream Side of Bridge 

Photo A. 16 
McDonald Road Bridge, Looking South at Upstream Side of Bridge 

Si~noris 1-1 & Associates k. J - H ILt ...... :.. . .... , ...........,,. %.,. :. ...... 



Photo A.17 
Hotel Constructed on Piers Just Downstream from Indian Bend Road, 

Looking Northwest from Left Bank 

Photo A.18  
Indian Rend Drop Structure, Loolung West at Downstream Side of Drop 



Photo A. 19 
Scottsdale Road Bridge, Loolung East at Upstream Side of Box Culvert 

Photo A.20 
Grade Corltrol Upstream of Scottsdale Road, Looking West 

I 
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Photo A.21 
Low-Water Crossing at Invergordon Road, Looking North at Box Culvert 

Photo A.22 
Low-Water Crossing at Double Tree Road, Loolung North at Box Culvert 
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Photo A.23 
Shea Boulevard Bridge, Looking Northwest at Downstream Side of Bridge 

Photo A.24 
Shea Boulevard Bridge, Looking South at Upstream side of Bridge 
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Photo A.25 
Tatum Boulevard Bridge, Looking at Downstream Side of Bridge 

Photo A.26 
Cactus Road Rridge, Looking at Downstream Side of Bridge From Left Bank Area 



Photo A.27 
Cactus Road Bridge, Loolung Upstrean1 Just Downstream From Bridge 

Photo A.28 
Sweetwater Road Low Water Crossing, Lookirlg Upstream from 36th Street 



APPENDIX B 

INDIAN BEND WASH FLOODPLAIN DELINEATION PROPOSED CROSS SECTION 
LOCATIONS FOR ORIENTATION PURPOSES ONLY 
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W . ~ l r r  Hr.c,urc.s.. L ( ' I v l l  Rtol ( l r , r r r~n~y Cunrullrnls 



- 
Indian Bend Wash at Curry Road 

STATION 0.437 TO 0.947 
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McKellips Road 

STATION 1.04 TO 1.554 



McKellips Road to Mid-Section Roosevelt Street 

STATION 1.57 TO 2.08 

(a Slmons. Li & Associates. Inc. . . 



Roosevelt Street to McDowell Road I 

STATION 2.1 7 8  TO 2.629 
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McDoweII Road to Mid-Section 

0 &so 
Scale: 1"  =500' 

STATION 2.652 TO 3.1 25 - sla SJInons. W.,lrr Hr.,,a,rd., . .  Lj . & (.,,,, Associates, c' I,., I...-.,.... p. . l - . . , l - l . -  lnc. * 



STATION 3.22 TO 3.883 

Stmons Li & Assoclates Inc. nle . . . . .  - 0 



Thomas Road to Osborn Road 

STATION 3 76 TO 4.29 
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Osborn Road to Indian School Road 

0 a0 
Scale 1 "  =500' 

STATION 4 356 TO 4 735  

0 tll o slmons 1.i Rr Assoclntas Inc 



STATION 4.83 TO 5.357 

0 
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Indian School Road to Camelback Road 

I I 

1 



Camelback Road to Chaparral Road 

0 I a0 
Scole. 1 " =500' 

STATION 5.372 TO 5 886 



0 &so 
Scale: 1 "  =500' 

1 

STATION 5.9 TO 6.39 

* Chaparral Road to Jackrabbit Road 



Jackrabbit Road to McDonald Drive 

I 
0 250 500 - 

Scale I "  =500' 

STATION 6 .4  TO 6.88 

I 
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McDonald Drive to Lincoln Drive 

STATION 6.88 TO 7.39 

0 CI Slmons,Li& Associates, Inc. 



0 a0 
Scale 1 "  =500' 

0 

STATION 7.481 TO 7.988 

Lincoln Drive to Indian Bend Road 
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Indian Bend Road 1 

- 
Scale 1" =500' 

STATION 7 992 TO 8 523 



/ \ 

STATION 8.656 TO 8.996 

~ 

(a Simons. Li & Associates. Inc. 

Scottsdale Road at McCormick Parkway 



STATION 8.996 TO 9.375 
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1 

Camelback Country Club 

STATION 9.1 37 TO 9.659 

I Q 1 m Simons, Li & Associates, Inc. ~ 



r 

Invergordon Road 

STATION 9 659 TO 10.23 

I a 1 8  Simons. Li ti 



- 
Invergordon Road to Doubletree Ranch Road 

STATION 10.23 TO 10.89 
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Doubletree Ranch Road 

STATION 10.89 TO 1 1.46  
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Mountain View Road 

I 

0 a0 
Scale:  1" =500' 

STATION 1 1.48 TO 1 1.84 



Mountain View Road to Shea Boulevard 

STATION 1 1.93 TO 12.5 
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I Shea Boulevard I 

I STATION 1 2 . 5 4  TO 13.16 
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1 Tatum Boulevard 

STATION 13.16 TO 13.45 
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Tatum Boulevard at Copper Springs Golf Course 
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Cactus Road 

I I Scale. 1 "  = 5 0 '  

STATION 13.92 TO 14.58 
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I 

36th Street to Sweetwater Road 

STATION 14.58 TO 15.06 
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1 

34th Street at Emile Zola Avenue 

STATION 15.06 TO 15.63 
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Thunderbird Road at 32nd Street 1 

a' STATION 15 63 TO 16 .33  
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APPENDIX C 

I. INTRODUCTION 

This appendix was prepared pursuant to "Scope of Work Flood Control District of Maricopa 
County Floodplain Delineation for Indian Bend Wash" (FCD 93-05), Section 6.5 and is intended 
to be included in the T e c h c a l  Data Notebook as Section 4.3 (Cross Section Description). 

The topographic mapping for the Indian Bend Wash floodplain delineation, in digital form, was 
used to delineate the wash thalweg. This was accomplished in a Digital Terrain Model (DTM) 
within the AutoCADD environment. The thalweg centerline line represents a cross section 
station (GR and X component) of 10,000 feet. 

Cross sections are labeled in river miles upstream from the confluence of Indian Bend Wash with 
the Salt River. Cross sections are spaced approximately 500 feet apart, with closer spacing at 
critical locations such as bridges. Criteria for cross section selection include: 1) representative 
of local stream reach; 2) oriented perpendicular to flow; 3) avoid inclusion of non-effective flow 
areas; and 4) include the predicted 100-year floodplain. 

Cross section plots were reviewed in conjunction with aerial photographs, topographic mapping 
and ground level photographs to determine if the sections were representative of the local stream 
reach. Bank stations were assigned based on the low-flow or pilot channels along many of the 
reaches. 

Section II of this report presents the individual cross sections for the Indian Bend Wash 
Floodplain Delineation. 
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4.2.2 Expansion/Contraction Coefficients 

Due to the numerous man-made features, such as walkways, golf courses, and other recreational 
facilities within Indian Bend Wash, there are many abrupt horizontal and vertical changes in  cross- 
section geometry. For this reason, the expansion and contraction coefficients were set at 0 4 and 0 2, 
which is slightly more conservative than normal The expansion and contraction coeflicients were 
modified to 0 5 and 0.3 through the various bridge crossings in the study reach 'These values are 
consistent with the recommendations provided in the HEC-2 users rnanual 
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f mrrr~l)ricy M. tnng~n i~n l  hyortcy I 
Fk*xbay wrdlis tn sornr arrac itlay L)P loo n.irinw lo % t i o ~  It,  <rain Itc[f,r 
l o  Floodway Uala Table whore floorlway wl&h IS shown ,I! t 20 trich 1 
Coa.gaithru, fkml rklv~tltons dppiy ctrily lanrhvarrt 01 O r) N t i ~ t ~ ' a t 1 d  trt. I i l~fn 
the eMrcfs d w,wc aclion Ihr'ie c i~val to~ls  may also rltflur \tr)ritlrcanlly Ilotn 
lhosn drvetoped by the Nallonal Weather Scvf~cc lor hurrtc,lnc cvac!~dltort 
plaonlng 

Corporalf* ltrntls shown art. currrnl 4% ol llir rlatt. ol OII\ rn.y I he IIS~,~ 

~hrrttltl conlacl apprq)rral(~ coniinuntty olit~t.iI.; lo d:*ferrntcie 11 corpornle 
Itmtls have chant)rd subs~qupol lo Ihe Issuance ol this rriap 

Tor rornmtlntly inap rrwqtnn htslnr'i prtnr In cottnly-wrtlc m.~~y)ttty sw 
s ~ ~ c l ~ ~ i r t  6 tJ !It,> I It>t111 lri-,~rr'~t,f r \111tJy I3vf!:jr\ 

For adlotr~tncl panels src. srparalely grinlfvl M-10 Iniiinx 

MAP REPOSITORY 
Rclcr  l o  Rrpost tory  1 tslrntj on Iricfrx Mi?{) 

C f  f t C T I V t  O A I f  Of 
COlJNTYWlDE FLOOD INSURANCE R A T F  MAP 

AWL 15. 1988 

EFFECTIVE DATE ( 5 )  OF REVISION ( 5 )  TO THIS PANFL 

Map revlsed Sry)ternbor 4 19'1 t lo trptkle corporalr Irrn~ls 11, chanp. 
bav? l l m f  clewltons lo add base llood elevattons, to add -sprc~aI flood 
harartf m a < ,  lo c h n n w  sp~cinl llood hazard areas, lo char~c]n f ~ f w  ' 

c k s l p ~ l h s ,  !a updale map lormal, lo a&+ road? and road nanrus. and 
lo  Incorporaln prcviottsly I f is~t rd Ir l trr  of mnp ri.vtslon 

To determine i f  f lood insurance IS available, contact at,  i nsu ranc~  

agent or call ~ h c  National F lood Insurance Program a t  (800) 
63R.6620 

F L O O D  INSURANCE R A T E  MAP 

MARICOPA COUNTY, 
ARIZONA AND 
INCORPORATED AREAS- 

PANEL 2170 O F  4350 

-- NUMBER P A N f l  SUlFlX 

- 

MARICOfA COUNTY 
UklNEORPOllAltO hRCAS 040017 ? t l O  

MESA C l T Y  O f  M O M 8  ZllO 

TfMPt C I T Y  Of MOO54 l l l 0  

SEPTEMBER 4 ,  1991 
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ELEVATION HEFEf1ENCE MARKS 
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F 

FlEiEAENCE CLEV,AT1ON 
MARK I F S  NGVDl DESCnIPTION O F  L O C A T I O N  

nh183 1174 96 TOP ci l  prvrmrnl 11 csn t * r t t ne  ~nlrzuclton ol tIrydrn Aonl rot$ 
Ps~ncts~ D~tve WLSI 

BASE 

/rtdrort llerrd ti'arh 
LUIV biotv Cltanttel 

\ 
Ittdiars Nerrd I+'o~lr 

t)lotrr kto w Cltotrrtel 

I 
THIS AREA REVISED 

BY LOMR DATED 

LEGEND 
SPCC~AL rioor> HAZARD ARIAS IN~)NDAIED 
Bt' ZONE 100-YEAR A 

FLOOD No bate liocxl rlcvatte,nt drtcrm~ned 

ZONE AE Bare flood r l ~ \ a l t ~ n $  rJt.trrmtne,! 

ZONE A H  FIot>rf rirplht rrf 1 to I ftri ( t t ~ t r , ~ l l ~  drr,lr o~ 
p l n t j l n ~ j  haw flood rleva~tonr dr lcrn i tnd 

ZONE A 0  floitd drl7th5 01 1 to 3 lrrt /ctstraliy rhrcsi fltlw 
on doping Itvrrarn), a\rraKt drpthc rleicr- 
mtncd for arrar of ailurlai fan flout~i~l~, 
t c l w t t ~ n  alw tlriermtnetf 

A 
ZONE A99 Tn be p r r ~ t r r ~ r d  from 10(f-yrar fiortrj t l v  

frtlrral Flood profn?tnn system untfrr m n -  , 
rfrrrrtron, no b.~re flood ~ l r r a t ~ o r n  ~ I r t r r .  
n u n 4  

ZONE V C atiai flootl ~ r t h  \e lur l~y hazard (watp 
arylon!, no h e  !loot1 elcva~tons deieim~nnl 

ZUNE V E  Cneslal tlrtocl wrth vrlr7rtcy hararrl (rvair 
acllonl: Itaqe Ilcmd rlevaltonr detrrrntnrtl 

OTtlER FLOOD AREAS 

ZONE X 
i io r )d*~thdrr ta~r i l t  %rear of XX) \ p a r  flr)nrJ pih, f l I Icr\~han area% of i(kl 1 tr,c,cor yl-dr 
WII~I d r w r l . 1 ~ ~  lr\$ 1ha11 1 srt,tctlr ~I+II(* 
arid arr.?* 11rr11< t l i ~ r l  I t )  Ic*rt.e< trvni 100.,l,.lr 
Iltxtrl 

OTt I l R  K L A 5  
ZONE X A ~ r . ~ ~ e l r ~ t ~ r n i i t ~ s ~ l t ~ ~  teot~t~t r l t ,  w~.\v,rt II~M>II., 

{~iaio. 

ZONE D Arras rri wh~ch flttocl Iiararcl\ . t r r  untltttcr- 
nirnc.cl 

UNIIEVIIOPFD COASTAL 1jARRIERSt 

lrnattal hnrr~rr d r r a t  #rr normall( lrrratstl v.i~l~tn 0 1  a t i l . t r r r l t  11, * j j~r ra i  Ilotrd 
hatarrl area, 

Jio~~Of>I,~~ti f i r ~ t r ~ ~ ~ l , t r ~  

- - - - ll<~~~ l lw , t v  l3<~l~ l , l~~ l ty  

- 
I E L  9137) l!s15k' fiOIK: ~ ~ l ' \ d l l l ~ l l  ill f t a t s l  L$ l> l~ l ,  ~ ' r l a t ~ ~ r t t ~  

\\'tll>,ll i'+4r1v' 

RM 7, Ll~*v.!ttttr> Kt.tfvt*i~r I, ,\ldri 

eM1.5 Rrver Mile 

NOTES 
This in,;, a h r  I~SC tn ac l rn~nf~ l t~r~r iq  Ihe N-tl,orv;lI f 10011 1111.!rrarl( P Prtlyrari~ 
11 c k r s  nol rmcssarilf ntc.r~ltl) all ;Ire;rs s t~bfcr l  lo Ilnotltnt) f)nrltt rtlnrly lrorn 
local dratnayc sourcrs M srnall SIP or all pian~rnelr~c lea1tirr.s oul'i~cb 
Sp-cia1 F food t latdrd Aton$ the comrnunlly map rr()octlnry should tr 
con.iultcrl tor mncn &!c~ t l r t i  r k a  an U f  f s  rid lot ariv tc~tnrrtr.ltton rxi 
lloothray tleltrienllons prior lo use ol l h ~ s  ctrap tor prcq)c,rty p u r c l r r r ~  or 
constructton purposcs 

Arras 01 Sporlal Floocf Ilarard ( 1 0 0  ypar Ilnorl) tnrlurlc /one% A At A 1  
P ' ;  A H  A 0  A90 V M antf VI VJO 

CcrIi)Jn drnas no1 in S$>rclnl Flood tia7ar1J A f r a l  niay tie jirolrctr~d I l y  llood 
cnt~lrot StrUClltT 5 9 r, .' 
Wollndarlcs ol t h ~  Ilnotluray; were ronlptttr,d .I! I rrtss si7cllr)ns aritl 
1nI~~rpolale.4 l ~ e i u ~ r n  rroS'f ~ecI10n5 1 he I Iou~lur~ ip wcrc* t r a ~ d  on 
tyclraul~c cmsr r l~n jwns  wtlh recprd lo rrqtttrrn~errl=. ol I t l r  f r t f ~ r n l  
t mett$t!c~ hAdnagemfnl Aqnncy 

r h h v a y  wtrnh~ In sornr areas may ha Ion narrow lo r l lc~~ I t1 sralr Ftrlcr 
to F looway Oala l iY lP whet@ tfouthv~y wtcfih ic st1ov.n a1 1 )U ic~ch . . 

I I '  
Coaqlal n;l& tknxl brval~nr~s a$y>ly only bn&vartf ot o o NGVII  and trirlttifn 
Ihe cllecls d wave aclton Illrse el*-val~vris w a y  4150 ~Jlllr'r ~II.JI~IIIC,~IIII~ Irorn 
lhose doveloped by Ihp Nal~onal Wealllrr SFMCC lot hurr~catte fvacvalton 
plannlriq 

Corporatn I~mtfs shown are ctrrrenl a\ ol lhn t R l ~  1x1 Ih l i  rtini, T t i ~  usor 
should conlacl approcrit,rlc colt%rrlur~lly oll~cr.rlr lo c l c ~ l r r t i l i r t r *  t i  rurl)c>ral:, 
llrnils have chanqed subsequ~nl lo the Issuance 01 Itrrs nlap 7 

for cominuntly nlap revrscon hlsloiy [)rlnr lo coirnlpvlrl~ rtlnf)frtnr) s m  
section 8 O ol It10 f loud In.;uranr t, Stuffy l?rpntl 

For adlorrlfny panels, set? settaral~iy [)rrnlcd M,~I  Intlrxx 

MAP REPOSiTORY 

Refer l o  R e ~ ~ o s t t o r y  L I S I I ~ ~  o n  In t ior  M,tij 

EFF FCT f V t  DATE Of- 
COUNTYWIOE F( 000 INSURANCE RATE MAP 

APRIL 15. 1988 

EFFECTIVE DATE I S )  OF REVISION ( S )  TO THIS PANEL 

Map rev lsd  Seplemttor 30. 1995 lo updaled corporatp lirnlls, lo changc base 
Ilnod elevalions, l o  add base llood elevallons, lo add spc la l  tlwnf hqrard areas. 
lo chanqo special flood hazard areas, lo change zone drrsrgnat~ons. lo add and 
updafo roads and road names, lo reltoct yxtalcd l~qtnyaphtc lnlormat~on, 
l o  tncorporate predoutly f93ucd lcners d miy) revlslon, and lo Incorporate 
prrviously tssued letfers of my, amrnflrnenl 

I HPIPI l o  thr FLOOD INSiJAANCF RATE M A P  FrFfCTiVt DATE t t j o * r ~  

f h t ~  mati l n r l r t ~ r r r ~ l n r  w l l r~n  ar f t iar~ai  r,lfix%.tpf~lv In clrocftirthr 
t l i p  riinpIl 

w l l ~ t e  Pfevai~ons or drnihs haw. been estabI+st?r.tl I 
T o  determine i f  f tood lnrvrance ir ava i i ab tc ,  contact art insurance 

agent or cail the  Nalional F lood insurance Program a t  (800) 
6386620. 

d 

P 
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I LEGEND I 

ZONE D 

LONE X Ar1~1~cir~11~rir1r1~rdtr~Iwi1t1t~1~lr~ KX) vrre3r !lrlorf 

ZONE 0 rnti1c~rl ~II..I\ 111 ,\II~III ! l c x ~ l  tmrc!rcl\ t~t~rltqet t *  
UNC3E~'FLOPEI~ COA5TAI 8ARRltil ' if 

O~hrrnt r r  
Protcr lpd Arras 

tCoatiaJ batrlcr arras aru normalfr !II(~~PI# nsth~n ill adIai~n( 11) ,prctn, 
hatard area? flctoc!platn I i ~ t ~ ~ r ~ r ! . t r +  

--- -q- f l t ) r ~ ~ l n a ~  lit>o1~11.1~~ 

- - - - ?<t*ltl 1) iJoi~tuf,.r~ 

SPECIAL FLOOD I t A Z A R D  A R l  AS INUNOATED 
f5Y 100-YEAR FLOG[) 
ZONE A No ttarr flood rlrvdltorlr rlclrrn~tnrd. 

ZONE A E liar? fiornl c.ir~vationr cfrtcrmincd. 

ZONE AH fktt>rf clrp~trc, r ~ l  1 1,) J fret (ustiall) arc'a5 c$  
;xlrldtrt~i, tur r  ilcx~ti clt.v~~ton\ d r - ~ r t r n ~ n d  

ZONE A 0  ffootl tlrptht of 1 i n  3 lrrt (utuall+ chrt.1 fir)% 

on t i op l r l~  lrrfarnl averagr drptllr clrcrr- 
mttlf*rf fclr arrlr of , t t I t t t ta l  fair I l c ~ x l ~ n ~ ,  
vrIr>r I!IG-r ~ISII t l t * t c ~ i i ~ l r t ~ t - c I  

ZONE A99 To l!f prolrctetJ frorn 100 )rar Ilrrotl bk 
ft3clrrai liclc?cf prolrfilon %yrtr.nr ttnrlrr ton- 
%ttiirl+un tin k1.15~ f l i~c~r l  c~Ir\at l<~t~r tit-trt- 
nltnrrl 

ZONE V Coa51at Ilrti~tf n i t11  \r-iortry i,azarrI 
alltonl 110 kr.l\c. tlt)r~ti rlrvatirm< rir~irrnitt~ptl 

ZUN € VE Cf~~ t t l a l  lli>c>tl n t t t i  trier 11, h,lzar,j (,,+,vft 

tclton), h a w  f i rx~rf r!rvatton\ tlr~rt,ntnttf 

[-I OTHER F L O O D  ARtAS 

NOTES 
This m.9 rs mr use in artm~n~slnrlnq Ihc Nii t~c~~iat rlootf lr>sttrancrl Procjrarn 
I? thrs nol ncccssarlly rtlnnltly all arrn.; stritlpt 1 lo llontltng [~.~rttciil,lr!y froin 
local dratnaqc sources of small :t?e or .ill jtl,cittrnrlrtr Iralures oulsttl. 
S p ~ o a I  Flood tiazard Areas The cotnmtinrly map ruyostton/ should tw 
consulted lor more defar l~d data on tlf Fs and lor any tnlornt~lton wt 

Hoothay d~linealions prlor lo use ol lhts map for proy~erly purchase or 
conslructton purposes 

Ateas n i  Spectal Tlc>od tiazc*rrl (!Or) year l loo~l) tncluch. l o r l r s  A AC A $  I 
I control Certan a r ra i  sttucl\~rss nu1 ~IFSIICO~JI flootl Har'arrI Area* tnay I)* proleclntl by flood . , I 

.* 

-flo%ndarirs n! thc Itoorhuayr, wnrp cotirpuirrj .II rross sections and 
tnlrqmlale$ between rrocs sccllor~s The Iloo&,!ys were based on 
hydraullc cons(d$raltons 'wtth regard lo reqntiernenls of Ihc Fetferd 
Cmerycncy Manhyement Agoncy 

I .: FIoothvay wttnhs In sofhc arra.; rilny bc loo narrow lo sl~ow lo scalo I'leler 
lo F t W a y  i)trla f at~le,% hcrt. lioodway widit1 is shown al 1T(O tnch 

*J 1 L I I 

I COasldbax t h  PbVatt~ns'apply onlv tanchard ol 0 O N G V D  and trtclrrtk 
(he effects of wme acfion. WIPSC eleval~orlc may a150 dtllrr siyntllcanlly ltotn 
those developed by the Nallonal Weather Crrvire lor hurrtcane rvacualron 
plannlng 

Corporale Itmtl% shown are ctrrr~nl 3.: ol 1 t 1 ~  rf.11~. o! lhi\ trt 11 I t ~ c  *r.;nr 
should Conlac1 a(~rof!r lalr  cotrnntrrrrly rtllici.rls lo ~ l ~ ~ l r ~ r t r t l l l r  t I  coqjr~ralr 
tlmlls have changed subs~qucnl lo lhc Issuance ot this rnap I 

I Tor cornrnunily rnnp rrvlston lirslor/ prtor lo courtipttlr- m;lp(Jlrl(J sw* . secllon 6 D ol Ihe Flood Insurance Study t ? ~ & ~ o r l  

For ad~o~nfny panels, see scparalely printrd Map Index 

I EFFECTIVF DATE OF 
COUNTYWIDE FLOOD INSURANCE f i A i t  MAPI 

APRIL 15 1988 

EFFECTIVE DATE (51 OF REVlSiON IS) T o  THIS PANEL 

DECEMBER 3, 1993 

Mal, rcdsed Sryllernb*r 30, 1995 to uyxhled corporafc lirntls, to ctranqp base 
flood eevallons. lo add base flood eievations, 10 a*{ qecia i  flood hazard aims, 
to c h a n ~  ytectal flood hazard areas, lo chanp  zone designations lo a& and 
U W t e  roads and road names. lo t~ f lect  tlpdated tof?ograf~hlc intomation, 
l o  incorPorale PrP*oU3fy is.;ued tptler3 of mag reMslon, and lo Incoqmate 
Pr@*ouSfy issued tenets of rnap amendmenl 

I 
I To dclcrrninc f f  flood Insurance 15  rrailabla, r o n i a r t  a i l  iniur.nrt 

JKeQf of r a l l  the Natlonal r l o o d  insurance Prosram 21 l n n n )  
- A -  
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