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SECTION 1: INTRODUCTION

This study was initiated by the Flood Control District of Maricopa County (District) in 2000 to
identify flooding potential along the Granite Reef Wash from Thomas Road to its confluence with
the Salt River by developing new hydrology and making recommendations for improvements. The
study was conducted in coordination with the District, The City of Scottsdale (City) and the Salt
River-Pima Maricopa Indian Community (SRPMIC).

The area of study for the Granite Reef Drainage Master Plan (DMP) falls within the City of
Scottsdale and the SRPMIC as presented in Figure 1. The Granite Reef watershed is bounded in the
north by the Arizona Canal, in the south by the Salt River, on the east by the Loop 101 Freeway and
in the west by the Indian Bend Wash watershed. The west boundary meanders along the watershed
following the divider between the two watersheds but it is generally located between Granite Reef

Road and Hayden Road. The total study area is approximately six square miles.

The storm water conveyance system within the Granite Reef Wash drainage area has insufficient
capacity to collect and convey major storm events, in particular, the 100-year flood event as defined
in the Granite Reef Wash Floodplain Delineation Study (Reference 1). Additionally, the wash does
not have an adequate outfall to the Salt River through the SRPMIC land south of McKellips Road.

Several hydrologic studies had been performed in this watershed. The first study was the Flood
Insurance Study for the City of Scottsdale (Reference 2), which was completed in 1984. There were
two studies done in 1995, one was the Granite Reef Wash Drainage Study (Reference 3), and the
other was the Report on Granite Reef Wash Drainage Study (Reference 4). The last study for this
arca was the Granite Reef Watershed Flood Mitigation Candidate Assessment Report (Reference 5),
which was done in 1999. The results of these reports vary significantly and none of these studies
contain procedures and assumptions that are acceptable to all interested parties. Table 1 shows the

flows from these reports at the three relevant locations.
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TABLE 1
Summary of 100-year Discharges from Current Hydrology Studies

Model * 100-yr Flows (cfs)
Granite Reef Wash at:
Indian School Road Thomas Road McKellips Road
FEMA 644 1,240 1,417
SLA - 2,050 4,160
KVL 1,590 3,387 5,205

*FEMA = Flood Insurance Study for the City of Scottsdale (Reference 2)
*SLA = Granite Reef Wash Drainage Study (Reference 3)
*KVL = Report on Granite Reef Wash Drainage Study (Reference 4)
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SECTION 2: ADWR/FEMA FORMS

These forms are not required for this project.
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SECTION 3: MAPPING AND SURVEY INFORMATION

31 Field Survey Information

Field surveys were conducted, mainly, at roadway intersections to supplement aerial

topographic mapping. Results of the field survey are documented in Appendix C.

3.2 Mapping

Topographic mapping and aerial photography used in this study were provided by the
City. The SRPMIC provided more recent aerial photography for the study area with
the Indian Community. The topographic mapping furnished by the City consisted of
a 100-scale, 1-foot topographic map provided in digital format (Reference 6). The
SRPMIC aerial photography consisted of a 2-foot pixel resolution digital image
(Reference 7). Vertical and horizontal controls tied into the State Plane Coordinate
System (1983 NAD) and the elevations are based on the North American Vertical
. Datum of 1988 (NAVD 88).

3.2.1 Watershed Map

Watershed boundaries and hydrologic parameters were determined primarily
from the City of Scottsdale topographic mapping (Reference 6).

Additionally, aerial photography provided by the City and the SRPMIC
(References 7 and 8) was overlaid with the watershed map to verify the basin

boundaries.

3.2.2 Floodplain Maps

The 100-scale, 1-foot contour interval mapping provided by the City was used
to delineate the floodplain boundaries. The cross-section information was
obtained from the Granite Reef Wash Floodplain Delineation Study
(Reference 1).

® .
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. 3.2.3 Soils Map

Electronic soils maps were furnished by the District’s GIS Department. This
mapping is a digital version of the Natural Resources Conservation Service
NRCS (formerly SCS) Soil Survey of Aguila-Carefree Area, Parts of
Maricopa and Pinal Counties, Arizona (Reference 9) and Soil Survey of
Eastern Maricopa County and Northern Pinal Counties, Arizona (Reference

10). The soils map is presented on Plate 4-3.

3.2.4 Land Use Map

The land use information within the City was developed based on Aerial
photography provided by the City. This portion of the watershed is fully
developed and recent photography provided the most accurate information on
the type of development within the study area. However, an impervious area
study conducted by the City (Reference 11) was used to adjust the percentage
of impervious area for each type of land use identified from the aerial

.- photography. Results of the impervious study indicated a much higher
impervious percentage than the standard land use guidelines provided in The
Flood Control District of Maricopa County Drainage Manual — Volume I-
Hydrology (hereinafter referred as FCDMC Drainage Manual) (Reference
12). To verify the accuracy of the impervious area study, some areas were
measured from the aerial photographs to check the impervious area. These
checks came within five percent of the results provided by the impervious

study.

Land use for the SRPMIC portion of the watershed was assumed to be
commercial. Under current conditions, this portion of the watershed is either
vacant or agricultural. However, the area is at a prime commercial location
and it is expected to be developed in the near future. The Land Use Map is

presented on Plate 4-4.
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. SECTION4: HYDROLOGY

4.1  Method Description

The peak flows in this study area were obtained through precipitation/runoff
modeling. The hydrologic modeling was performed by means of the 1991 version of
the HEC-1 computer program as developed by the U.S. Army Corps of Engineers
(Reference 13). The models were developed using Green and Ampt methodology to
estimate the rainfall losses. Excess rainfall was then routed to the concentration
points using the Clark Unit Hydrograph. The estimation procedures for model
parameters and components were based on the FCDMC Drainage Manual
(Reference 12).

Schematic flow routing diagrams for runoff modeling are presented on Plate 4-2. A
six-hour duration storm was used as the base model for this study because it produced

. higher peak flows than the 24-hour storm. However, the 24-hour storm was used to
analyze storage requircments. Flow through regional detention basins was modeled
by diverting the flow out of the model up to the capacity of the basin, The Normal-
Depth routing method was predominantly utilized for routing hydrographs from one
concentration point to the next. However, the Muskingum-Cunge methodology was
used at locations with normal depth methodology became numerically unstable.

Kinematic Wave methodology was used to route the storm drain routing reaches.

4.2 Parameter Estimation

4.2.1 Drainage Area Boundary

Based on the topographic mapping provided and the aerial photography
provided by the City and the SRP-MIC, Entellus developed a preliminary set
of basin boundaries. These boundaries were generated considering the

existing infrastructure, which included roadway layout, storm drain and other

® .

Entellus Page 4-1

GRANITE REEF WASH DRAINAGE MASTER PLAN




422

4.2.3

424

4.2.5
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@ Entellus

features affecting the flow patterns through the watershed. Basin Boundaries

are shown in Plate 4-1.

Watershed Work Map

The watershed maps were based on a 100 scale, 1 feet contour interval
topographic mapping provide by the City. Mapping outside the City
boundaries was not available. In these areas, The USGS 7.5 minutes
Quadrangle maps in combination with the aerial photography provided by the
SRP-MIC were used.

Gage Data

Most of the conveyance in the watershed is through the roadways. This type
of flow is not suited for gauging. No gauging stattons are located within the

study area.

Statistical Parameters

The Arizona Department of Water Resources (ADWR) State Standard
Attachment SSA 2-96 (Reference 14), documents regional regression
equations developed for the State of Arizona. The project area is located
within Region 12, which includes most of the central portion of the state. This
equation is shown in Figure 3. The ADWR regression equations were
developed based on gauge data across the entire region and better represent a

much larger, better-defined watercourse.

Precipitation

Precipitation data was obtained from the isopluvial maps contained in the
NOAA Atlas of Arizona (Reference 15). Selected isopluvial maps used for
Maricopa County are also encountered in FCDMC Drainage Manual (Figures
2.1 through 2.13) (Reference 12). Copies of these figures, as well as the
precipitation frequency (PreFre) output, are included in Appendix D,
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. 4.2.6 Physical Parameters

4.2.6.1  Watershed parameters (HEC-1 Model)
Soils and land use percentages were estimated using the District’s
Geographic Information System (GIS) database. The land use type
was determined from recent aerial photography. The percentage of
impervious area for each land use type was estimated using the
City of Scottsdale Impervious Study (Reference 11). This
information, as well as other physical parameters estimated from
the work maps, was entered into the Drainage Design Menu
System (DDMS) (Reference 16) to obtain the Green and Ampt

rainfall loss parameters.

The Clark Unit Hydrograph was used in the computation of peak
discharges in this study because the average subbasin area is less

. than five square miles. Clark Unit Hydrograph parameters were
estimated using the MCUHP1 module of the DDMS software
(Reference 16). Supporting documentation and DDMS reports are
included in Appendix D.

4.2.6.2  Storage routing parameters
Storage for regional basins identified from contours and aerial
photographs were included in the development of the HEC-1

model.

Storage volumes were obtained from the contour maps. The
storage was modeled as a diversion where all the flow entering the
basin, up to the capacity of the basin, is diverted out of the model.
Once the basin is full, no more flow is diverted. Detailed

calculations are also included in Appendix E.

® .
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. The basins located in the SRPMIC were modeled assuming they
were completely developed with a commercial land use and
retained the 100-year, 2-hour storm. Therf\’;vere three basins in the
project area that had schools with a large playground area. These
playground areas are bermed so that they are self-detained. The
playground areas were subtracted from the basin calculations to

account for the storage.

4.3  Problems Encountered During the Study

4.3.1 Special Problems and Solutions

4.3.1.1  Storm Drain
There are several existing storm drains within the study are
(Figure 2). They range in size from 18 inches to 72 inches. The
total capacity of the storm drains was calculated for each reach and
. the results and detailed calculation are included in Appendix E.
The amount of flow entering the storm drain at each concentration
point was estimated by prorating the capacity of the storm drain
between the different concentration points. The length of storm
drain (number of catch basins within a reach) as well as the
contributing area was used to determine the percentage of the
storm drain capacity that could be taken at each concentration
point (sece Appendix D). These flows were then diverted out of the
model and routed to Indian Bend Wash.

A sensitivity analysis was performed to determine if a more
detailed analysis of the storm drains is needed to accurately
estimate the flows at Granite Reef Wash. This sensitivity analysis
shows that the storm drains have an insignificant effect on the

flows at Granite Reef Wash. Therefore, a more detailed analysis

® ..

Entellus Page 4-5

GRANITE REEF WASH DRAINAGE MASTER PLAN




. of the storm drain system was not performed. Table 2 shows the

results of this analysis at some key locations.

TABLE 2

Storm Drain Sensitivity Analysis Results

Location Flow (cfs)
100-year, 6-hour Model Sensitivity Model *
Thomas Road & Granite Reef Wash 1766 1958
McDowell Road & Granite Reef Wash 2203 2388
McKeilips Road & Granite Reef Wash 2347 2550

* No storm drains included in the model.

43.1.2  Flow Splits

. The study area is very flat and each roadway intersection has a
potential flow split. Particular attention was given to flow splits
where the flow exits the watershed. Several of these splits were
identified along Granite Reef Road where split flows to the west
exit the watershed and flow into the Indian Bend Wash watershed.
Split flows within the watershed were also modeled to insure flow
estimates at relevant concentration points are as accurate as
possible. The detailed split flow calculations are included in

Appendix E.

43.1.3  Area Reduction
The upstream contributing area, for both surface diversions and
storm drain diversions, was divided between the main path and the
diverted path proportionately to the amount of flow estimated for
each path. These values were hard-coded into the models to

accurately reflect the upstream contributing area.

® .
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. 4.3.2 Modeling Warning and Error Messages

There were no ERROR messages in the HEC-1 models. Warning
messages generated by the HEC-1 were examined to ensure that

the models were not adversely affected.

The warning message encountered for the 10-year, 6-hour HEC-1
model is as follows:
» WARNING --- MODIFIED PULS ROUTING MAY BE
NUMERICALLY UNSTABLE FOR FLOWS BETWEEN
(Value) TO (Value).

This warning specified a range of flows at which routing might be
numerically unstable. This waming occurred in three routing
reaches. The hydrographs of all three routing reaches were within
the range of the specified flows, and these routing reaches were
. examined. These hydrographs showed no signs of instability and

the warning was considered inconsequential.

The warning message encountered for the 100-year, 6-hour HEC-1
model is as follows:
» WARNING --- MODIFIED PULS ROUTING MAY BE
NUMERICALLY UNSTABLE FOR FLOWS BETWEEN
(Value) TO (Value).

This warning specified a range of flows at which routing might be
numerically unstable. This warning occurred in three routing
reaches. One of them became unstable at a range specified by the
program that was lower than the flow being routed and the warning
was ignored. The hydrographs of the other two that were within

& the range of specified flows were examined. These hydrographs

o .
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There were no ERROR messages in the HEC-1 models. Warning
messages generated by the HEC-1 were examined to ensure that

the models were not adversely affected.

The warning message encountered for the 10-year, 6-hour HEC-1
model is as follows:
= WARNING --- MODIFIED PULS ROUTING MAY BE
NUMERICALLY UNSTABLE FOR FLOWS BETWEEN
(Value) TO (Value).

This warning specified a range of flows at which routing might be
numerically unstable. This warning occurred in three routing
reaches. The hydrographs of all three routing reaches were within
the range of the specified flows, and these routing reaches were
examined. These hydrographs showed no signs of instability and

the warning was considered inconsequential.

The warning message encountered for the 100-year, 6-hour HEC-1
model is as follows:
» WARNING --- MODIFIED PULS ROUTING MAY BE
NUMERICALLY UNSTABLE FOR FLOWS BETWEEN
(Value) TO (Value).

This warning specified a range of flows at which routing might be
numertcally unstable. This warning occurred in three routing
reaches, One of them became unstable at a range specified by the
program that was lower than the flow being routed and the warning
was ignored. The hydrographs of the other two that were within

the range of specified flows were examined. These hydrographs
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for the routes showed no signs of instability, and the warning was

considered inconsequential.

The warning message encountered for the 100-year, 24-hour HEC-1
model is as follows:

» WARNING --- MODIFIED PULS ROUTING MAY BE
NUMERICALLY UNSTABLE FOR FLOWS BETWEEN
(Value) TO (Value).

* WARNING --- TIME STEP FAILED TO CONVERGE.
STABILITY PROBLEMS MAY RESULT

The first warning specified a range of flows at which routing might
be numerically unstable. This warning occurs in two routing
reaches. The hydrographs were within the range of specified
flows, and were examined. These hydrographs for the routes
showed no signs of instability, and the warning was considered

inconsequential.

The last warning message occurred in routing reach RFO2W and
RE02W. These routing reaches are storm sewers that are under
capacity for the 100-year, 24-hour storm. This warning was
considered inconsequential because the hydrograph showed no

signs of irregularity and the results appear to be reasonable,

4.4 Calibration

Flows estimated for this project were based on a precipitation/runoff model using

HEC-1 software and the methodology and procedures outlined by The FCDMC

Drainage Manual. The result obtained during this study were plotted and compared

with gage data collected by the Flood Control District of Maricopa County

(Reference 17). These results were also compared with regional regression
L
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equations. Figure 3 shows that the flows estimated by the model are generally below

' . the average values estimated from other means, but within the data envelope. This is

to be expected because the shape of the watershed. The Granite Reef watershed is

long (approximately 6 miles in length) and narrow (1/2 to 1 mile wide). This type of

watershed tends to produce hydrographs that have a longer timeframe with lower

peaks than the more conventional watersheds.

4.5 Final Results

4.5.1 Hydrologic Analysis

Results of the hydrologic analysis including the HEC-1 input files are

presented in Appendices F, G, and H. Table 3 shows the flow from the

hydrology models at some key locations,

TABLE 3

. Summary of Discharges at Key Locations

Location

Flow (cfs)

100-year, 6-hour

10-year, 6-hour

100-year, 24-hour

Camelback Road & 86" Street 803 289 554
Thomas Road & Granite Reef Road 265 119 179
Thomas Road & Granite Reef Wagh 1766 538 1484

McDowell Road & Granite Reef Wash 2203 739 1899
McKellips Road & Granite Reef Wash 2347 743 2122

4.5.2 Verification of Results

The results of the Hydrology analysis were plotted and compared with the

Flood Control District gauge data (Figure 3) shows the data is within the

lower portion of the data envelope as expected considering the physical

o .
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. characteristics of the watershed. The flows are also consistent with flows

estimated by other studies within the same general area.

. 2
Q} Entellus Page 4-10

GRANITE REEF WASH DRAINAGE MASTER PLAN




RSy
ity OF SC‘OFTSDA[E’
I

N
13
RS

N

3

E DRIV)
¥

0L Rod

STREET

G

O
S
o
[
3
&

PiMA ~ MARICOPA
INDIAN COMMUNITY

McDONALY
JACKRABHT
CHAPARRAL
CAMELBA

INDIAN _8C)

OAK
Me DOWELIY. ROAD . o .0 e

LEGEND

— — ——Rcadway Center Line
- Community Boundary

Watershed Boundary
===z F xisting Sform Sewer
Existing Open Channel
#2e Ponding Area

# Bosin Area

o ==y S

0 1.000

=
%
S
)
&d oy oF TEMPE
Qi
Sy
*
t

9? Entellus” &. =25

GRANITE REEF
DRAINAGE MASTER PLAN
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
FCD PROJECT NO. FCD 2000 C 038

2,000

Figare 2
EXISTING STRUCTURES




YHId 101

ﬁ E
; 5 s
=) [
= E]
= MMM o
far! oo
5 v ﬂ“ 8o
< - £ £z 4| TS| v
5 & g - 33 o .nm zL2 '
= @ = & ) [F8
T x g g8 :izg g mumm_uﬂra <+
5 £ o 5 o T 9 o o] F
€. 5 © ® & e HFZsdm 1 E=-o0
£4% 2 a ¥ 2 8 =4 | — b7 = [
So o ¥ O TC o | [ w oL E
es P ¢ c €% = g = 5 . o
@4 = &8 o - Ve g c = |M|°
§ ¥ Pz L °8esZg L = &= -
cc 3 F Tz £ JEp8Ec TweEZ o
vw & © 5 3 235359 F g £ o €S m
g0 5§ > > © EBSB. ¢ &2 CRE -0 [+
Al @@ @ & &8 r freox o= F 2 a8
8 = g ] { =30 R -
RETGIOZOL HARE B 2E¢
g 8 ' : o £€ Y
w = R =
s ! | S 88
. 1 23
- [
, a
! [=]
i =]
ot
1 o
|

Y e e ‘
— % PO — VS SFAY LTS ===
kM{&fﬂl:.Juv_.Eltlmﬂ; St = TR e e
Lk ~ TRULLGIS 0 LT
1

; IE
B RWW g
; QE3 2
=33 =
[~ W i =
: X
; h
: -- =
; o
: @
A@ w,..;....a.z] AR Lt A A A S0 A A0 A AR e
i b4
_ hy
==t ,i
- \\ L9224
) ond 1] ,
NS g — 3 :
TOTTTTTTTT T e T TG NRAYE N T e e e e e e e e e e e e M T T T T T T T T T e e A e T e EEEY O I BSTPER B M SEous B 0 TRIENS A omEa
m_ § i FHT A0 ALt
i g i
|




A - -
E RFOTE
¥
N
3 '%
£
58S
1K, &
Eines
DN SCE00k A .
~ e
£
EBORY
THOMAS
LEGEND
aax semreec e Bagin Boundary
[&=] Basin Labet

ROGSEVELT

CITY OF SCOTISDALE

:

-

CITY OF JEMPE

Conceniration Peint

Diversion Peint

Diversion Recovery
Peint

b

Routing Reech

A

@ Storage Routing
==+ ~—-— Roadwoy Centsr Llne
waavd w Y WA Communlty Bounddry
wmsemaraasss Waotershed Boundory

1,000 0 1,000 2,000

P S

GRANITE REEF
DRAINAGE MASTER PLAN
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
FCD PROJECT NO. FCD 2000 C 038

PLATE 4-2
HEC-1 SCHEMATIC DRAWING




o MEDONAED

Rie

Gm

Gn

CXAELRACK | ROAD

CITY OF [ SCOTISDRLE

WL dO0

VWIfi

AVMITGS

Pf,f!A = ﬁmﬂom
.W:.’AN GQMMUN/ lis
La o

jyer
\ . S_/\/_—'-— Salt Rriv

23

79

LEGEND

Gm

LaA
LaB

79

Pm
PnA
RiA
RiB

110

fara

57

IR TEE WA

2o e e S0 Type Boundary- . .- —

Gliman loem

Glenbar clgy loam

Laveen toam, 0 to | percent slopes

Laveen loam, | to 3 percent slopes

Mohalt loam

Pimer clay ioam

Pinal graveliy loam, O to | percent slopes
Rillito gravelly loam, O to | percent slopes
Rillito gravelly loam, | to 3 percent siopes
Vint loamy fine sand

Contine clay

Gilman leam

Gilman clay leam

Mohall clay loam

Mohall clay

Rillito loam

Sun City gravelly clay leam

Water Shed Boundary
Basin Boundries
Basin Label

Roadway Centerline
Cemmunity Boundary

RiA

Sail Type Label

2,000

1,000 0 1:000

ik Brest Buile 1
AL s

9? Entellus’ k. s

i‘!ﬁ

GRANITE REEF
DRAINAGE MASTER PLAN
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
FCD PROJECT NO. FCD 2000 € 038

PLATE 4-3
SOILS MAP




2,000
Birsst
NN
SN
St

>
-
=
=1
=
°g
xS
oo
Y| 22¢
M <o <
; 2 HleZ28| 3
5 < uﬂm Ew_-._rrnﬂu 4
53 & Find - . =k GY E @
BE_ = g 05 o 255 &
3802¢ T, 358 m EEO g = =
B 2 £86 EEg
EE2ES o 3§ Bat ,r ol £he8 @
S8y 2 a%_%e23 ; o 5225
52388 3 3E3dpt ._ L3 2
etr 8 685758 : Tgd| P 3
ac oo
2 N E 5 ==
e 2O 2 scchEL o gg
BOL 252 "5 5 EEsoEgd o £
SEE3Y EPTE ¢ Fa8283 3 o £
ass5tExzw2 T© 1 cm
w..m..mhn\tmeu.»u\,_rnw _ 2 S
20955 PRBRag a
Ol 222528588 _ , 2
=z Pl i 3
i [TH
LL} __ . i
i
o| 1] |
wl zgzsrees: “
-~ i
i

B
ARIE
&
L | % =g
: T 0 AL

Mo DOUELL | ROAD,
ROOSEYELY  STREST
e

CITY OF SCOTTSDAL

TR/ O DR B I TN OO G e T M4




. APPENDIX A REFERENCES

A.1  Data Collection Summary

The Data Collection summary is included in the Granite Reef Wash Drainage Master
Plan Part One (Reference 18).

A.2  Reference Documents

The following is a list of the references used during the course of this study:

1. Flood Control District of Maricopa County, Granite Reef Wash Floodplain Delineation
Study, May 1997.
2. Flood Insurance Study for the City of Scottsdale, Federal Emergency Management
Association, June 1984.
3. Granite Reef Wash Drainage Study, Simons, Li and Associates, Jan, 1995,
. 4, Report on Granite Reef Wash Drainage Study, KVL Consultants Inc., Feb 1995.
Granite Reef Watershed Flood Mitigation Candidate Assessment Report, Primatech
Engineers and Consultants, Oct 1999.
City of Scottsdale 100 scale, 1 foot contour mapping
SRPMIC Aerial Photography
City of Scottsdale, Aerial Photography

v oo =Noe

U.S. Department of Agriculture, Soil Conservation Service, Soil Survey of Aguila-

Carefree Area, April 1986.

10. U.S. Department of Agriculture, Soil Conservation Service, Soil Survey of Eastern
Maricopa County and Northern Pinal Counties, November 1974.

11. City of Scottsdale, Impervious Study

12. Flood Control District of Maricopa County, Hydrology Design Manual for Maricopa

County, Arizona, Volume - Hydrology, January 1995.
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. [3.

14.

15.

16.
17.

18.
19.

22.

23.
24,

25.

26

. J
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U.S Department of Army, Corps of Engineers, Hydrologic Engineering Center,
Generalized Computer Program 723-X6-L2010, HEC-1 Flood Hydrograph Package,
Davis California, February 1981, Revised May 1991.

Arizona Department of Water Resources (ADWR) State Standards Attachment 2-96
SSA-2-96.

U.S. Department of Commerce, National Oceanic and Atmospheric Administration,
National Weather Service, Precipitation-Frequency Atlas of the Western United States,
Volume VIIT — Arizona, 1993.

Flood Control District of Maricopa County, Drainage Design Management System
(Version 1.5), March 2000.

Flood Control District of Maricopa County, Internal Memorandum. “Flood Frequency
Analysis of Stream Flow Stations”, Russ Cruff, FCDMC, April 1996.

Granite Reef Wash Drainage Master Plan Part One, Entellus, Inc. 2002,

U.S. Department of interior, Geological Survey, 7.5 Minutes Series Topographic Maps,
Scale 1:24.000.

. MAG Land Use
21.

U.S. Geological Survey, 1991. Manning’s Roughness Coefficients for Stream Channels
and Floodplains in Maricopa County, Arizona.

United States Department of Transportation, September 1985. Hydraulic Design of
Highway Culverts, Hydraulic Design Series No. 5. FHWA Report No. 1-P-85-15

Chow, V.T., Open Channel Hydraulics, McGraw-Hill, 1959

Flood Control District of Maricopa County, Drainage Design Manual for Maricopa
County, Volume II, Hydraulics. Nov. 1991.

Flood Control District of Maricopa County, December 1992. Luke Wash Flood Insurance
Study — Between the Gila River Floodplain and the Southern Pacific Railroad. FCD
contract 90-68. Prepared by Coe & Van Loo Consultants, Inc.

. Arizona Department of Water Resources, Flood Warning and Dam Safety Section,

Delineation of Riverine Floodplains in Arizona
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. APPENDIXB GENERAL DOCUMENTATION AND CORRESPONDANCE

This will be included at the end of the project.

. 1&.’
Q Entellus Appendix B-1

GRANITE REEF WASH DRAINAGE MASTER PLAN




. APPENDIX C SURVEY FIELD NOTES
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. APPENDIX D HYDROLOGIC ANALYSIS SUPPORTING DOCUMENTATION
D.1  Precipitation Data

D.2  Physical Parameters Calculations
D.3  Hydrograph Routing Data
D.4  Storage Routing Data

D.5  Flow Splits and Diversions Data
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Flood Control District of Maricopa County
SCOTTSDALE - GRANITE REEF ADMP

. Rainfall Data

Page 1 3/28/2002

Primary Zone Number; 7 Latitude: 0.0 Elevation: 0

Short Duration Zene Number: 8 Longitude: 0.0

Point Vaiues (in)

Duration 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
5 MIN 0.33 0.42 0.49 0.58 0.66 0.73
10 MIN 0.49 0.64 0.74 0.89 1.00 1.12
15 MIN 0.59 0.80 0.94 1.13 1.28 1.43
30 MIN 0.79 1.07 1.26 1.53 1.74 1.64
1 HOUR 0.96 1.32 1.57 1.60 217 2.43
2 HOUR 1.04 1.45 1.73 2.10 2.40 2.69
3 HOUR 1.10 1.54 1.83 2.24 2.65 2.87
6 HOUR 1.20 1.70 2.03 2.49 2.85 3.20
12 HOUR 1.30 1.88 2.26 2.79 3.20 3.60
24 HOUR 1.40 2.06 2.49 3.09 3.54 4.00

Joe Hydrology {raindata)
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: MARICOPA COUNTY, ARIZONA

ISOPLUVIALS 100—YR 2—HR:PRECIPITATION
*IN TENTH OF INCH :

. Extrapolated From lsopluvials Figures 2-7 and 2—13 :
.+ of the Nydrologic Desrign Manual for Maricepa County.
. Ar’i;o;lw ond Equationa In Sectlon 2.4 Presented Thereln
* 08 Followm

: Y100 =0.494 + 0.755(X3 )CX3/X4 )
C 2-hr depth=0.341(6—hr) + 0.659(1~hr) v -
* Where: Flgure 2.1
30 3 31 . - Y100 =100-)r, 1—hour estimaled volue;
RIOW R9W RBW R7W RGW RSW R4W R3W R2W RIW RIE i X3 =100~yr, B-hr volue from preclpitation—-
. N N frequency mops; .
1 1 3 ' 1 1 2 X4 =100=yr, 24~hr wolue from proclpltolion-1 1 1
frequancy maps;
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Flood Control District of Maricopa County
SCOTTSDALE - GRANITE REEF ADMP

Land Use Data 3/30/2002
Page 1
Arez |d Land Use Code Area Area Pct DTHETA  Vegetation RTIMP 1A Kn Kb Type Kb
(%) Condition Cover {%) (%) {in)
A0t FWY 0.011 2.2 Normal 80.0 a5 0.05 0.020 Low 0.068
COM-1 0.492 a7.0 Neormal 70.0 80 0.10 0.020 Min 0.024
MHDR 0.004 0.8 Normal 55.0 40 0.25 0.050 Low 0.074
BO1 MFR 0.055 77.5 Normal 60.0 45 0.25 0.050 Low 0.059
MHDR 0.016 225 Normal 55.0 40 0.25 0.050 Low 0.066
B02 IND 0.020 89.1 Normal 60.0 70 0.15 0.030 Min 0.029
VACANT 0.003 3.0 Dry 150 5 0.10 0.030 Min 0.038
FWY 0.003 3.0 Normal 80.0 95 0.05 0.020 Low 0.076
MFR 0.005 5.0 Normal 60.0 45 0.25 0.050 Low 0.073
B03 MFR 0.005 64.3 Normal 60.0 45 0.25 0.050 Low 0.074
MDR 0.003 35.7 Normal 50.0 50 0.25 0.050 Low 0.077
B04 iND 0.072 935 Normal 60.0 70 0.15 0.030 Min 0.030
MFR 0.001 1.3 Normal 60.0 45 0.25 0.050 Low 0.083
FWY 0.004 5,2 Normal 80.0 95 0.05 0.020 Low 0.074
BOS FWY 0.002 2.3 Normal 80.0 a5 0.05 0.020 Low 0.079
IND 0.007 8.0 Normal 60.0 70 0.15 0.030 Min 0.036
MFR 0.069 78.4 Normal 60.0 45 0.25 0.050 Low 0.057
PARK 0.002 2.3 Normal 90.0 5 0.20 0.100 Hi 0.147
VACANT 0.008 9.1 Dry 15,0 5 0.10 0.030 Min 0.036
B06 FwY 0.002 13.3 Normal 80.0 95 0.05 0.020 Low 0.07¢
MFR 0.004 26.7 Normal 80.0 45 0.25 0.050 Low 0.074
VACANT 0.002 133 Dry 15.0 5 0.10 0.030 Min 0.03%
INS-1 0.007 46.7 Normal 85.0 75 0.10 C.020 Min 0.038
BO7 FWY 0.001 6.3 Normal 80.0 a5 0.05 0.020 Low 0.083
INS-1 0.007 43.8 Normal 85.0 75 0.10 0.020 Min 0.036
MFR 0.003 18.8 Normal 60.0 45 0.25 0.050 Low 0.076
VACANT 0.005 31.3 Dry 15.0 5 010 0.030 Min 0.037
B10 COM-1 0.011 10.0 Normal 70.0 80 0.10 0.020 Min 0.035
PARK 0.055 50.0 Normal a0.0 5 0.20 0.100 Hi - 0.111
MHDR 0.013 11.8 Normal 55.0 40 0.25 0.050 Low 0.067
MFR 0.031 28.2 Normal 60.0 45 0.25 0.050 Low 0.062
Bi1 COM-1 0.001 1.7 Normal 70.0 80 3.10 0.020 Min 0.041
Joe Hvdroloay * Custom Value {not default value) {langdata}




Flood Control District of Maricopa County
SCOTTSDALE - GRANITE REEF ADMP

Land Use Data 3/30/2002
Page 2
Area id Land Use Code Area Asea Pct DTHETA  Vegetation RTIMP tA Kn Kb Type Kb
(%) Condition Cover (%) (%) (in)
PARK 0.006 10.0 Normal 90.0 5 0.20 0.10¢ Hi 0.135
MHDR 0.053 88.3 Normal 55.0 40 0.25 0.050 Low 0.059
B12 INS-1 0.002 1.7 Normal 85.0 75 0.10 0.020 Min 0.039
MHDR 0.111 83.3 Normal 55.0 40 0.25 0.050 Low 0.055
PARK 0.005 4.2 Normal 90.0 5 0.20 0.100 Hi 0.137
MFR 0.001 0.8 Normal 60.0 45 0.25 0.050 Low 0.083
B13 PARK 0.015 6.8 Normal 90.0 5 0.20 0.100 Hi 0.125
INS-1 0.013 59 Normal 85.0 75 0.10 0.020 Min 0.034
MFR 0.008 3.6 Normal 60.0 45 0.25 0.050 Low 0.070
IND 0.603 1.4 Normal 60.0 70 0.15 0.030 Min 0.038
VACANT 0.020 9.0 Dry 15.0 5 0.10 0.030 Min 0.033
MHDR 0.001 0.5 Normal 55.0 40 0.25 0.050 Low 0.083
MDR 0.161 72.9 Normal 50.0 50 0.25 0.050 Low 0.052
B14 COM-1 0.131 885 Nermal 70.0 ) 80 0.10 0.020 Min 0.028
COM-1 0.018 10.8 Normal 70.0 80 0.10 0.020 Min 0.034
MHDR 0.001 07 Normal 55.0 40 0.25 0.050 l.ow 0.083
co1 MDR 0.025 78.1 Normal 50.0 50 0.25 0.050 Low 0.063
COM-1 0.006 18.8 Normal 70.0 80 0.1¢ 0.020 Min 0.038
FWY 0.001 3.1 Normal 80.0 a5 0.05 0.020 Low 0.083
coz2 MDR 0.014 389 Normal 50.0 50 0.25 (.050 Low 0.067
COM-1 0.018 50.0 Normail 70.0 80 0.10 0.020 Min 0.033
FWY 0.004 11.1 Normal 80.0 o5 0.05 0.020 Low 0.074
co3 COM-1 0.008 20.0 Normal 70.0 80 0.10 0.020 Min 0.0356
MFR 0.012 30.0 Normal 60.0 45 0.25 0.050 Low 0.068
[NS-1 0.606 15.0 Normal 85.0 75 0.10 0.020 Min 0.036
FWY 0.003 7.5 Normal 80.0 85 0.05 0.020 Low 0.076
MDR 0.011 27.5 Normal 50.0 50 .25 0.050 Low 0.068
co4q COM-1 0.002 4.5 Normal 70.0 80 0.10 0.020 Min 0.039
FwyY 0.005 11.4 Normal 80.0 95 0.05 0.020 Low 0.073
INS-1 0.001 23 Normal 85.0 75 0.10 0.020 Min 0.041
MDR 0.018 40.9 Normal 50.0 50 0.25 0.050 Low 0.065
MFR 0.006 13.6 Normal 60.0 45 0.25 0.050 Low 0.072
Joe Hydrotoay * Custom Value {not defauit value) {landdata)




Flood Control District of Maricona County
SCOTTSDALE - GRANITE REEF ADMP

Land Use Data 3/30/2002
Page 3
Area Id Land Use Code Area Area Pct DTHETA  Vegetation RTIMP iA Kn Kb Type Kb
(%) Condition Cover (%) (%) {in)
cod VACANT 0.012 27.3 Dry 15.0 5 0.10 0.030 Min 0.034
Co5 COM-1 0.008 5.8 Normal 70.0 80 0.10 0.020 Min 0.036
INS-1 0.002 1.5 Normal 85.0 75 0.10 0.020 Min 0.039
FWY 0.006 4.4 Normal 80.0 95 0.05 0.020 Low 0.072
MDR 0.121 88.3 Normal 50.0 50 0.25 0.050 Low 0.054
Co6 PARK 0.003 1.6 Normat 80.0 5 0.20 0.100 Hi 0.145
INS-1 0.015 9.8 Normal 85.0 75 0.10 0.020 Min 0.034
FWY 0.002 1.3 Normal 80.0 a5 0.05 0.020 Low 0.079
MDR 0,133 87.2 Normal 50.0 50 0.25 0.050 Low 0.053
co7 MFR 0.003 4.2 Normal 60.0 45 0.25 0.050 Low 0.076
FWY 0.001 1.4 Normal 80.0 95 0.05 0.020 Low 0.083
MDR 0.068 o4.4 Normal 50.0 50 0.25 0.050 Low 0.057
cos FWY 0.002 1.7 Normal 80.0 95 0.05 0.020 Low 0.679
MDR 0.116 98.3 Normal 50.0 50 0.25 0.050 Low 0.054
co9 MFR 0.005 8.8 Normal 60.0 45 0.25 0.050 l.ow 0.073
FwyY 0.001 1.8 Normal 80.0 95 0.05 0.020 Low 0.083
MDR 0.051 89.5 Normal 50.0 50 0.25 0.050 Low 0.059
c10 MDR 0.054 100.0 Normal 50.0 50 0.25 0.050 Low 0.059
C11 VACANT 0.001 2.0 Dry 15.0 5 0.10 0.030 Min 0.041
MDR 0.049 98.0 Normal 50.0 50 0.25 0.050 Low 0.058
c1z2 FWY 0.603 30.0 Normal 80.0 95 .05 0.020 Low 0.076
MDR 0.007 70.0 Normat 50.0 50 0.25 0.050 Low 0.071
C13 COM-1 0.176 100.0 Normal 70.0 80 8.10 0.020 Min 0.027
po1 Fwy C.004 4.9 Normal 80.0 g5 0.05 0.020 Low 0.074
COM-1 0.002 2.4 Normal 70.0 80 0.10 0.020 Min 0.039
MDR 0.076 927 Nermal 50.0 50 0.25 0.050 Low 0.057
D02 MDR 0.004 2.9 Normal 50.0 50 0.25 0.050 Low 0.074
COM-1 0.004 2.9 Normal 70.0 80 0.10 0.020 Min 0.037
PARK 0.004 2.9 Normal 90.0 5 0.20 0.100 Hi 0.140
FWY 0.005 3.6 Normal 80.0 95 0.05 0.020 Low 0.073
PARK 0.001 0.7 Normal 90.0 5 0.20 0.100 Hi 0.155
Joe Hydroloay * Custom Value (not default value) {landdata)




Flood Controtf District of Maricopa Couniy
SCOTTSDALE - GRANITE REEF ADMP

Land Use Data 3/30/2002
Page4
Area Id Land Use Code Area Area Pct DTHETA Vegetation RTIMP IA Kn Kb  Type Kb
(%) Condition Cover (%) (%) {in)
INS-1 0.004 2.9 Normal 85.0 75 .10 0.020 Min 0.037
MHDR 0.004 2.9 Normal 55.0 40 0.25 0.050 Low 0.074
MDR 3.114 81.4 Normal 50.0 50 0.25 0.050 Low 0.054
Do3 FWY 0.009 8.7 Normal 80.0 95 0.05 0.020 Low 0.070
PARK 0.004 3.8 Normal 90.0 5 0.20 0.100 Hi 0.140
INS-1 0.001 1.0 Normal 85.0 75 0.10 0.020 Min 0.041
VACANT 0.005 48 Dry 15.0 5 0.10 0.030 Min 0.037
COM-1 0.013 125 Normai 70.0 80 0.10 0.020 Min 0.034
MHDR 0.020 19.2 Neormal 55.0 40 0.25 0.050 Low 0.065
MDR 0.052 50.0 Normal 50.0 50 0.25 0.050 Low 0.059
D04 FWY 0.004 6.6 Normal 80.0 95 0.05 0.020 Low 0.074
NS-1 0.001 18 Normal 850 75 0.10 0.020 Min 0.041
MDR 0.056 21.8 Normal 50.0 50 3.25 0.050 Low 0.058
DO5 INS-1 0.015 8.4 Normal 85.0 . 75 2,10 0.020 Min 0.034
PARK 0.10 6.4 Normal 80.0 5 0.20 0.100 Hi 0.130
Fwy 0.006 38 Normal 80.0 95 0.05 0.020 Low 0.072
MFR 0.014 8.8 Normal 80.0 45 0.25 0.050 Low 0.067
MDR 0.114 71.6 Normal 50.0 50 0.25 0.050 Low 0.054
D06 FWY 0.001 0.9 Normal 80.0 95 0.05 0.020 Low 0.083
COM-1 0.004 37 Normal 70.0 80 0.10 0.020 Min 0.037
MDR 0.104 95.4 Normal 50.0 50 0.25 0.050 Low 0.055
DG7 Fwy 0.001 2.0 Normal 80.0 95 0.0% 0.020 Low 0.083
MDR 0.048 98.0 Normal 50.0 50 0.25 0.050 Low 0.060
D08 INS-1 0.602 3.8 Normal 85.0 75 0.10 0.020 Min 0.039
FWY 0.002 3.8 Normal 80.0 95 0.05 0.020 Low 0.079
MDR 0,049 92.5 Normal 50.0 50 0.25 0.050 lL.ow .059
D09 COM-1 0.216 100.0 Normal 70.0 80 0.10 0.020 Min 0.027
E01 COM-1 0.008 13.8 Normal 70.0 80 0.10 0.020 Min 0.036
FWY 0.006 10.3 Normal 80.0 85 0.05 0.020 Low 0.072
MFR 0.005 8.6 Normal 60.0 45 0.25 0.050 Low 0.073
INS-1 0.004 6.9 Normal 85.0 75 0.10 0.020 Min 0.037
MDR 0.03% &0.3 Normal 50.0 50 0.25 0.050 Low 0.061

Joe Hvdroloay * Custom Value (not default value) i {landdata)




Flood Confrol District of Maricopa County
SCOTTSDALE - GRANITE REEF ADMP
Land Use Data 3/30/2002
Page 5
Area id Land Use Code Area Area Pct DTHETA Vegetation RTIMP 1A Kn Kb Type Kb
(%) Condition ~ Cover (%) (%) (in)
ED2 FWY 0.004 2.7 Normai 80.0 a5 0.05 0.020 Low 0.074
COM-1 0.003 2.0 Normal 70.0 80 0.10 0.020 Min 0.038
MFR 0.040 27.0 Normal 60.0 45 0.25 0.050 Low 0.061
MDR 0.101 68.2 Normal 50.0 50 0.25 0.050 Low 0.055
E03 FWY 0.006 8.6 Normal 80.0 95 0.05 0.020 Low 0.072
MFR 0.007 10.0 Normal 60.0 45 0.25 0.050 Low 0.071
MDR 0.057 814 Normal 50.0 50 0.25 0.050 Low 0.059
£04 FWY 0.003 7.9 Normal 80.0 95 0.05 0.020 Low 0.076
INS-1 0.002 53 Normal 85.0 75 0.10 £.020 Min 0.032
PARK 0.007 18.4 Normal 90.0 5 0.20 0.100 Hi 0.134
MDR 0.026 68.4 Normal 50.0 50 0.25 0.050 Low 0.063
E05 FWY 0.003 6.4 Normal 80.0 95 0.05 0.020 Low 0.076
INS-1 0.008 17.0 Normal 85.0 75 0.10 0.020 Min 0.036
MDR 0.025 53.2 Normal 50.0 50 0.25 0.050 Low 0.063
MDR 0.011 23.4 Normal 50.0 50 0.25 0.050 Low 0.068
EC6 FWY 0.002 5.6 Normal 80.0 @5 0.05 0.020 Low 0.079
MDR 0.017 47.2 Normal 50.0 50 0.25 0.050 Low 0.066
MDR 0.017 47.2 Normal 50.0 50 0.25 0.050 Low 0.066
EO7 MDR 0.003 3.6 Normal 50.0 50 0.25 0.050 Low 0.076
MFR 0.012 14.3 Normal 60.0 45 0.25 0.050 Low 0.068
FWY 0.001 1.2 Normal 80.0 95 0.05 0.020 Low 0.083
VACANT 0.001 1.2 Dry 15.0 5 0.10 0.030 Min 0.041
MDR 0.067 79.8 Normal 50.0 50 0.25 0.050 Low 0.058
EO8 FWY 0.001 3.2 Normal 80.0 a5 0.05 0.020 Low 0.083
MDR 0.030 86.8 Normal 50.0 50 0.25 0.050 Low 0.062
EQ9 COM-1 0,223 100.0 Normal 70.0 80 Q.10 0.020 Min 0.027
F01 FwWY 0.004 13.3 Normal 80.0 95 0.05 0.020 Low 0.074
MFR 0.015 50.0 Normal 60.0 45 0.25 0.050 Low 0.066
MDR 0.011 36.7 Normal 50.0 50 0.25 0.050 Low 0.068
Fo2 FwWY 0.005 10.8 Normai 80.0 g5 0.05 0.020 Low 0.073
MDR 0.041 89.1 Normal 50.0 50 0.25 0.050 Low 0.060
Joe Hydroloay * Custom Value (not default value) {landdata)
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Flood Control District of Maricopa County
SCOTTSDALE - GRANITE REEF ADMP

Land Use Data 3/30/2002
Page 6
Area Id Land Use Code Area  Area Pet DTHETA  Vegetation RTIMP A Kn Ko Type Kb
(%) Condition Cover (%) (%0} {in)
FO03 FwWY 0.003 17.6 Normal 80.0 85 0.05 0.020 Low 0.076
MDR 0.014 8z2.4 Normal 50.0 50 0.25 0.050 Low 0.067
FO4 INS-1 0.014 23.3 Normal 85.0 75 .10 0.020 Min 0,034
FWY 0.007 11.7 Normal 80.0 a5 0.05 £.020 Low 0.071
MFR 0.012 20.0 Normal 60.0 45 0.25 0.050 Low 0.068
COM-1 0.016 26.7 Normal 70.0 80 0.10 0.020 Min 0.034
MDR .01 18.3 Normatl 50.0 50 0.25 0.050 Low 0.068
FOs FWY 0.003 34 Normal 80.0 95 0.05 0.02¢ Low 0.076
INS-1 0.001 1.1 Normal 85.0 75 0.10 0.020 Min 0.041
MFR 0.002 2.3 Normal 60.0 45 0.25 0.050 Low 0.079
MDR 0.082 83.2 Normal 50.0 50 0.25 0.05¢ Low 0.056
FO6 MFR 0.01g 18.4 Normal 60.0 45 0.25 0.05C Low 0.065
COM-1 0.008 5.8 Normal 700 - 80 0.10 0.020 Min 0.036
VACANT 0.005 4.9 Dry 15.0 5 0.10 0.030 Min 0.037
WY 0.002 19 Normat 80.0 95 0.05 0.020 Low 0.079
MDR 0.071 68.9 Normal 50.0 50 0.25 0.050 Low 0.057
FO7 COM-1 0.250 100.0 Normal 70.0 80 0.10 0.020 Min 0.026
GO1 MFR 0.015 30.6 Normal 80.0 45 0.25 0.050 Low 0.066
COM-1 0.006 12.2 Normal 70.0 80 0.10 0.020 Min 0.036
FWY 0.005 10.2 MNormal 80.0 95 0.05 0.020 Low 0.073
MDR 0.023 46.9 Normal 50.0 50 0.25 0.050 Low 0.064
G02 INS-1 0.002 2.7 Normal 85.0 75 0.10 0.020 Min 0.039
FWY 0.005 6.7 Normal 80.0 a5 .05 0.020 Low 0.073
PARK 0.0608 10.7 Normal 90.0 5 0.20 0.100 Hi 0.132
MFR 0.004 5.3 Normal 60.0 45 0.25 0.050 Low 0.074
COM-1 0.008 10.7 Normal 70.0 80 0.10 0.020 Min 0.036
MDR 0.048 64.0 Nermal 50.0 50 0.25 0.050 Low 0.060
GO03 INS-1 0.008 8.6 Normal 85.0 75 0.10 0.020 Min 0.036
FWY 0.005 5.4 Normal 80.0 95 0.05 0.020 Low 0.073
MDR 0.080 86.0 Normal 50.0 50 0.25 0.050 Low 0.056
G04 FWY 0.001 2.2 Normal 80.0 95 0.05 0.020 Low 0.083
MDR 0.044 97.8 Normal 50.0 50 0.25 0.050 Low 0.060
Joe Hvdrolaay * Custom Value (not default value) {landdata)




Fiood Conirol District of Maricopa County
SCOTTSDALE - GRANITE REEF ADMP

Land Use Data 3/30/2002
Page ¥
Area Id Land Use Code Area Area Pct DTHETA Vegetation RTIMP 1A Kn Kb Type Kb
(%) Condition ~ Cover (%) {%) {in)

G0s FWy 0.003 6.7 Normal 80.0 a5 0.05 0.020 Low 0.078

MDR 0.042 93.3 Normal 50.0 50 0.25 0.050 Low 0.060
G06 COM-1 0.127 100.0 Normal 70.0 80 0.10 0.020 Min 0.028
Joe Hvdroloay * Custom Value (not default value) (rancdata)




Flood Controt District of Maricopa County
SCOTTSDALE - GRANITE REEF ADMP

Soil Data
\ Page 1 3/30/2002
Area Id Soil Map Unit Area Area Pct XKSAT  Rock Outcrop  Effective
- Survey (%) {%) (%)
Al Eastern County LAA 0.156 30.8 0.25
Eastern County GM 0.183 36.1 0.25*
Eastern County PM 0.120 237 0.04
Eastern County AM 0.002 0.4 1.20*
Eastern County VF 0.045 8.9 1.20*
Aguila/Carefree 55 0.001 0.2 0.27
B01 Eastern County LAA 0.016 22.5 0.25
Eastern County RIB 0.028 39.4 0.40
Eastern County GM 0.007 9.9 0.25*
Eastern County RIA 0.020 28.2 0.40
B02 Eastern County LAA 0.097 96.0 0.25
Eastern County RIA 0.004 4.0 0.40
B03 Eastern County GM 0.001 14.3 0.25*
Eastern County RIB 0.001 14.3 0.40
Eastern County LAA 0.003 71.4 0.25
B04 Eastern County LAA 0.040 51.9 0.25
Eastern County RIA 0.030 39.0 0.40
Eastern County RIB 0.006 7.8 0.40
Eastern County GM - 0.001 1.3 0.25%
BO5 Eastern County LAA 0.006 6.8 0.25
. Eastern County RIA 0.028 31.8 0.40
Eastern County RIB 0.045 5t.1 0.40
Eastern County GM 0.009 10.2 0.25*
B06 Eastern County RIA 0.010 62.5 0.40
Eastern County RIB 0.005 31.3 0.40
Eastern County GM 0.001t 8.3 0.25*
BO7 Eastern County RIA 0.001 6.3 0.40
Eastern County RIB 0.008 50.0 0.40
Eastern County GM 0.007 43.8 0.25*
B10 Eastern County LAA 0.058 52.3 0.25
Eastern County GM 0.025 225 0.25*
Eastern County RIA 0.018 16.2 0.40
Eastern County RiB 0.010 9.0 0.40
Bi1 Eastern County LAA 0.060 100.0 0.25
B12 Eastern County LAA 0.119 100.0 0.25
B13 Eastern County LAA 0.151 68.3 0.25
Eastern County RIB 0.0386 16.3 0.40
Eastern County RIA 0.034 15.4 0.40
B14 Eastern County LAA 0.107 71.3 0.25
Aguila/Carefree 101 0.015 10.0 0.28
Eastern County RIA 0.027 18.0 0.40
Eastern County RIB 0.001 0.7 0.40
. co1 Eastern County LAA 0.032 100.0 0.25
co2 Eastern County LAA 0.035 97.2 0.25
Joe Hydroloay {soildata)

* Custom Value (not default value)




Flood Controt District of Maricopa County
SCOTTSDALE - GRANITE REEF ADMP

. Soil Data
Page 2 3/30/2002
Area Id Soll Map Unit Area Area Pct XKSAT  Rock Outcrop  Effective
Survey (%) (%) (%}
co2 Eastern County RIA 0.001 2.8 0.40
C03 Eastern County RIA 0.015 37.5 0.40
Eastern County RIB 0.020 50.0 0.40
Eastern County GM 0.005 12.5 0.257
co4 Eastern County LAA (.009 20.5 0.25
Eastern County RIA €.035 79.5 0.40
Co5 Eastern County LAA 0.133 97.1 0.25
Eastern County RIA 0.004 2.9 *
Co8 Eastern County LAA 0.040 26.2 0.25
Eastern County RIA 0.032 20.7 0.40
Eastern County RIB 0.064 42.0 0.40
Eastern County GM 0.017 11.1 0.25*
co7 Eastern County LAA 0.072 100.0 0.25
Cos8 Eastern County LAA 0.047 39.8 0.25
Eastern County - RIA 0.038 32.2 0.40
Eastern County GM 0.010 8.5 0.25*
Eastern County RIB 0.023 19.5 0.40
Co9 Eastern County LAA 0.057 100.0 0.25
. C10 Eastermn County LAA 0.044 81.5 0.25
Eastern County RIA 0.010 18.5 0.40
Cc11 Eastern County LAA 0.013 26.0 0.25
Eastern County RIA 0.018 36.0 0.40
Eastern County GM 0.010 20.0 0.25*
Eastern County RIB 0.009 18.0 0.40
c12 Eastern County GM 0.001 10.0 0.25*
Eastern County RIB 0.004 40.0 0.40
Eastern County RIA 0.005 50.0 0.40
C13 Eastern County GM 0.004 2.0 *
Eastern County LAA 0.057 323 *
Aguila/Carefree 101 0.116 65.7 *
D01 Eastern County LAA 0.082 100.0 0.25
po2 Eastern County LAA 0.139 100.0 0.25
D03 Eastern County LAA 0.055 53.9 0.25
Eastern County PNA 0.007 6.9 0.40
Eastern County GM 0.006 5.9 0.25*
Eastern County RIA 0.034 33.3 0.40
D04 Eastern County LAA 0.060 100.0 0.25
D05 Eastern County LAA 0.158 100.0 0.25
D06 Eastern County LAA 0.109 100.0 0.25
. D07 Eastern County LAA 0.049 100.0 0.25
D08 Eastern County LAA 0.051 94.4 0.25
Joe Hydroloay {soildatal

* Custom Value (not default value)




Flood Confrol District of Maricopa County
SCOTTSDALE - GRANITE REEF ADMP

. Soil Data
\ Page 3 3/30/2002
Area Id Soil Map Unit Area Area Pct XKSAT  Rock Outcrop  Effective
- Survey (%) (%) (%)
Dog Eastern County MV 0.003 5.6 0.25*
D09 Aguila/Carefree 110 0.003 1.6 *
Aguila/Carefree 79 0.013 6.1 *
Eastern County GM 0.032 14.8 *
Aguila/Carefree 23 0.017 8.1 *
Eastern County MV 0.004 1.7 >
Aguita/Carefree 101 0.146 67.8 *
E01 Eastern County LAA 0.058 100.0 0.25
EQ2 Eastern County LAA 0.135 90.6 0.25
Eastern County MV 0.014 9.4 0,25*
E03 Eastern County LAA 0.003 4.3 0.25
Eastern County MV 0.067 95,7 0.25"
E04 Eastern County LAA 0.038 100.0 0.25
E05 Eastern County LAA 0.030 63.8 0.25
Eastern County MV 0.017 36,2 0.25*
EQ6 Eastern County MV 0.036 100.0 0.25*
EQ7 Eastern County LAA 0.050 59.5 0.25
. Eastern County MV 0.034 40.5 0.25*
ED8 Eastern County MV 0.031 100.0 0.25>
EQ9 Aguila/Carefree 23 0.121 542 *
Eastern County MV 0.102 45.8 *
FO1 Eastern County LAA 0.030 100.0 0.25
Fo2 Eastern County MY 0.046 100.0 0.25*
FO3 Eastern County LAA 0.089 52.7 0.25
Eastern County MV 0.080 473 0.25*
Fo4 Eastern County LAA 0.060 100.0 0.25
FO5 Eastern Gounty LAA 0.020 23.0 0.25
Eastern County MV 0.067 77.0 0.25*
FO6 Eastern County LAA 0.046 44.7 .25
Eastern County MV 0.057 55.3 0.25*
FO7 Aguila/Carefree 23 Q77 707 *
Eastern County MV 0.073 29.3 *
G0 Eastern County LAA 0.049 100.0 0.25
G02 Eastern County LAA 0.052 68.4 0.25
Eastern County MV 0.024 31.8 0.25*
Go3 Eastern County LAA 0.078 83.0 0.25
Eastern County Cco 0.018 17.0 0.04* *
. Go4 Eastern County LAA 0.045 100.0 0.25
GO5 Eastern County co 0.023 52.3 0.04* *
Joe Hvdroloay {soildata)

* Custom Value (not default value)




Flood Centrol District of Maricopa County
SCOTTSDALE - GRANITE REEF ADMP

. Soil Data
Page 4

3/30/2002
Area Id Sail Map Unit Area Area Pct XKSAT  Rock Qutcrop  Effective
Survey {%) (%) (%e)
G05 Eastern County LAA 0.021 47.7 0.25
Go6 Eastern County MV 0.032 25.2 *
Eastern County LAA 0.020 15.4 *
Aguila/Carefree 23 0.075 59.3 *
Joe Hydroloay {soiliala)

* Custom Value (not default value)




Flocd Control District of Maricopa County
SCOTTSDALE - GRANITE REEF ADMP

Sub Basin Data
Page 1 3/30/2002

Basin. 01 Multiple
Sub Basin Parameters Rainfall Losses Return Period (Years)
Area Area Length Slope Adj Time-Area Kb 1A DTHETA  PSIF XKSAT RTIMP 2 5 10 25 50 100
ID (sq mi) {mi)  (tmi} Slope (in) {in) {in/hn) (%)
A1 0.51 0.83 6.0 6.0 Urban 0.025 0.10 0.25 5.40 - 032 80 Te (hrs} 095 078 070 083 0.58 054
R {hrs) 044 036 032 028 026 0.24
BO1 0.07 0.41 55.4 55.4 Urban 0.061 0.25 0.25 4.30 0.54 44 Te(hrs) 0.57 042 036 0.31 028 0.27
R (hrs) 043 0.31 026 022 020 0.19
BQ2 0.10 0.7¢ 19.9 19.9 Urban 3.033 015 0.25 4.70 0.41 68 Tc (hrs) 0.66 0.53 0.48 042 0.38 0.36
R {hrs) 0.65 050 0.45 0.40 036 0.34
BO3 0.01 0.24 31.7 317 Urban c.075 0.25 0.25 4.65 0.41 47 Tc {hrs} 0.54 0.40 0.36 0.31 0.28 0.27
R {hrs) 1.02 074 0.65 0.55 050 (.47
B804 0.08 0.55 28.2 28.2 Urban 0.033 0.15 0.25 4.45 0.50 71 Te (hrs) 0.48 0.39 0.35 031 028 0.27
R {hrs) 044 034 0.31 0.27 0.25 0.23
BO5 .09 0.81 235 23.5 Urban 0.056 0.22 0.26 4.15 0.58 44 Te (hrs) 126  0.82 0.81 0.70 0.63 058
R (hrs} 161 114 098 084 0.75 0.6%
806 0.02 0.47 36.3 36.3 Urban 0.052 0.13 0.26 4.00 0.64 60 Te (hrs) 0.59 045 040 0.35 0.33 0.39
R (hrs) 122 092 081 070 064 0.59
BO7 0.02 0.29 54.8 54.8 Urban 0.047 0.13 0.28 4.35 0.51 45 Tc (hrs) 0.35 0.26 024 022 0.20 018
R (hrs) 046 033 030 027 025 0.23
B10 0.11 0.78 274 274 Urban 0.084 0.21 0.25 4.60 0.49 28 Tc (hrs} 150 1.26 1.08 091 0.82 0.74
R {hrs) 1.67 137 1.15 0.96 085 0.77
B11 0.06 0.34 17.9 17.9 Urban 0.0e6 0.24 0.25 4.80 0.39 37 Tc (hrs) 0.87 0.63 0.55 0.47 043 040
R (hrs) 065 046 0.40 0.33 030 0.27
B12 012 038 13.4 131 Urban 0.058 0.25 0.25 4.80 0.38 39 Te (hrs) 0.96 071 0.62 0.53 048 044
R (hrs) 0.55 0.3¢9 034 029 0.26 0.23
B13 0.22 0.74 51.1 51.1 Urban (.055 0.22 0.26 4.55 0.42 44 Te (hrs) 079 0.59 0.52 1.58 040 0.38
R (hrs) 0.53 0.38 0.33 1.14 025 0.23
B14 0.15 1.00 8.0 8.0 Urban 0.029 0.1¢ 0.25 4.60 0.48 80 Tc {hrs) 1.07 087 079 070 0.65 0.61

R (hrs) 118 094 084 0.74 068 0.63

Joe Hydroloay * Non default value (subbasn1)




Flood Control District of Maricopa County

SCOTTSDALE - GRANITE REEF ADMP
Sub Basin Data

Page 2 3/30/2002
— AT - T
Sub Basin Parameters Rainfall Losses Return Period (Years)
Area Area length Slope Adj Time-Area Kb 1A DTHETA  PSIF XKSAT RTIMP 2 5 10 25 50 100
iD {sg mi} {mi) {ft/mi) Slope (in) (in) {in/hr) (%)
Co1 1 0.03 0.45 10.0 10.0 Urban 0.059 0.22 0.25 4.80 0.37 57 Tc (hrs}) 1.06 0.83 0.74 065 059 055

R {hrs) 148 1.4 1.00 0.86 078 0.71

coz 0.04 0.54 9.8 9.8 Urban 0.051 0.15 0.25 4.80 0.40 70 Tc (hrs} 1.00  0.81 073 065 0.60 0.55
R (hrs) 151 1.20 107  0.93 085 0.78

Co3 0.04 0.49 36.7 36.7 Urban 0.057 0.18 025 - 410 0.61 62 Te (hrs) 0.63 048 044 039 035 033
R {(hrs) 0.79 0.60 053 (.46 042 0.39

co4 0.04 054 9.6 96  Urban 0.057 0.18 0.28 4.20 0.51 44 Tefhrs) 140 103 090 078 071 085
Rthrs) 194 138 119 1.02 091 0.83

Cos 0.14 0.78 9.8 9.8 Urban 0.054 0.23 0.25 4.70. 0.37 54 Tc (hrs) 1.50 153 1.02 0.89 081 075
R (hrs) 145 148 085 0.81 073 0.68

Co6 015 073 188 188  Urban 0.053 0.23 0.25 4.30 0.49 52 Te(hrs) 112 085 076 066 060 0.55
R{ars) 095 070 062 053 048 044

co7 0.07 0.60 10.2 10.2 Urban 0.058 0.25 0.25 4.80 0.35 50 Te {hrs) 136 103 091 078 672 0.67
R {brs} 1.54 113 099 085 0.76 0.70

Co8 012 0.56 1.0 11.0 Urban 0.054 0.25 0.25 4.40 045 51 Tc (hrs) 1.20 091 0.80 0.70 G.64 0.59
R {hrs) 096 070 062 053 048 0.43

Cco9 0.06 0.54 121 121 Urban £.081 0.25 0.25 4.80 0.36 50 Tc (hrs) 121 092 0.82 071 065 0.60
R {hrs) 142 1.05 092 078 071 0.65

cio 0.05 0.45 17.9 17.9 Urban 0.059 0.25 0.25 4.65 0.38 50 Te (hrs) 0.87 067 059 0.51 047 043
R (hrs) 0.89 0.66 0.58 049 045 0.41

C11 0.05 041 247 247  Urban 0.059 0.25 0.25 4.40 0.45 49 Te{prs) 073 055 048 042 038 0.36
R(hrs) 071, 052 045 038 035 0.32

c12 0.01 0.49 0.4 04  Urban 0.073 0.19 0.25 410 0.58 64 Te(brs) 150 150 150 150 150 1.50
R(hrs) 451 451 451 451 451 4.5

C13 0.18 1.00 10.0 30.0 Urban 0.027 0.10 6.29 2.65 1.70 80 Tc (hrs) 1.85 079 071  0.63 058 054
R (hrs) 1.62 077 068 0.59 055 0.50

Joe Hydroloay * Non default value {subbasn1)




Fleod Contrel District of Maricopa County
SCOTTSDALE - GRANITE REEF ADMP

Sub Basin Data

Page 3 3/30/2002

‘Basin: 01 L e yerogn: |
Sub Basin Parameters Rainfall Losses Return Period (Years)
Area Area Lergth Slope Adj Time-Area Kb 1A DTHETA  PSIF XKSAT RTIMP 2 5 10 25 50 100
1D (sg mi} {mi} (ft/miy Slope (in} @in) (in/hry (%)

Do1 0.08 .57 9.0 9.0 Urban 0.057 0.24 0.25 4.80 0.36 53 Te (hrs) 1.34  1.02 0.90 079 0.72 067

R (hrs) 135 099 0.87 075 0.68 0.62

D02 .14 0.66 15.5 15.5 Urban 0.058 0.23 0.25 4.80 0.36 51 Te (hrs) 1.19 091 0.81 0.70 0.64 0.58

R {hrs} 0.99 074 0.65 0.55 0.50 0.46

BO3 0.10 0.73 18.2 18.2 Urban (.080 0.20 0.25 4.50 0.45 52 Tc(hs) 123  0.94 0.84 0.73 067 0.61

R (hrs) 132 098 0.86 0.74 0.67 0.1

D04 0.06 0.62 12.3 12.3 Uthan 0.060 0.23 0.25 4.80 0.36 53 Te (hrs) 128  0.98 0.87 076 0.69 0.64

R (hrs} 165 1.22 1.08 0.82 £.83 0.76

Dos 0.18 0.72 13.0 13.0 Urban 0.059 0.23 0.25 4.80 0.38 51 Te (hrs) 141 1.07 084 083 Q.75  0.6¢

R {hrs} 1.19 0.87 0.76 0.66 059 054

D06 0.11 0.66 10.6 10.6 Urban 0.055 0.24 0.25 4.80 0.35 52 Tc (hrs) 1.35 1.03 0.9t 080 0.73 0.67

R {(hrs) 131 097 0.85 073 0.66 0.60

DO7 0.05 0.52 15.6 15.6 Urban 0.060 0.25 0.25 4.80 0.35 51 Tc {hrs) 1.02  0.79 0.70 0.80 055 0.51

R {hrs) 1.25 094 0.82 070 0.63 058

Dog 0.05 0.73 14.5 14.5 Urban 0.059 0.24 0.25 4.80 0.36 53 Tc {hrs) 133 1.01 ¢80 0.78 0.71  0.66

R {hrs) 2.08 1.53 135 116 1.04 096

D09 0.22 1.01 15.0 15.0 Urban 0.027 0.10 0.29 2.65 1.70 80 Tc{hrs) 0.80 067 0.60 0.53 049 046

R {hrs} 0.70 057 0.51 0.44 041 0.38

EO01 0.06 0.51 15.2 15.2 Urban 0.058 0.20 0.25 4.80 0.38 60 Tc {hrs) 0.93 074 .66 058 053 049

R {hrs} 1.01 078 0.88 0.58 053 049

E02 0.15 0.70 121 12.1 Urban 0.057 0.24 0.25 4.80 0.37 50 Tc {hrs) 140 105 .93 0.81 0.74 068

R {hrs} 1.19 0.87 0.76 (.65 059 054

E03 Q.07 0.87 9.6 9.6 Urban 0.061 0.23 0.25 4.80 0.38 53 Tc {hrs) 1.50 1.44 127 110 0.8 0.92

R (hrs) 237 228 1.97 1.67 150 1.37

E04 0.04 0.39 9.8 8.6 Urban 0.078 0.22 0.25 4.80 0.39 47 Te {hrs) 129 0.97 0.86 0.75 0.68 0.62

R (hirs) 147 1.07 0.94 0.80 0.72 0.66

Joe Hvdrology * Non defauit value {subbasni)




Flood Controt District of Maricopa County

SCOTTSDALE - GRANITE REEF ADMP
Sub Basin Data

Page 4 3/30/20G2

Thasm o1 ' “Unitrydrograpn: Gk
Sub Basin Parameters Rainfall | osses Return Peried (Years)
Area Area Length Slope Adi Time-Area Kb 1A DTHETA  PSIF XKSAT RTIMP 2 5 10 25 50 100
1D {sq mi} (i} (ft/miy Slope (in) (in) (in/hr) {%)

EQS 0,05 0.33 15.5 15.5 Urban 0.060 0.21 0.25 4.80 0.37 57 Te {hrs) 0.72 0.58 0.50 0.43 040 0.38

R (hrs) 0.680 046 0.40 0.34 031 029

E06 0.04 0.40 12.8 12.8 Urban 0.067 0.24 0.25 4.80 0.36 53 Te {hrs) 0.99 0.77 0.68 0.59 0.54 050

R {hrs} 117 088 077 0.66 0.5 0.55

EOQ7 0.08 0.42 15.8 15.8 Urban 0.060 0.25 0.25 4.80 0.36 49 Tc {hrs) 0.89 068 0.60 052 047 044

R {hrs) 066 050 043 037 033 0.31

E08 0.03 0.36 10.3 10.3 Urban 0.063 0.24 0.25 4.80 0.35 51 Tc (hrs) 097 075 067 058 053 049

R (hrs) 114 088 076 0.64 0.58 0.53

E09 0.22 1.00 10.0 10.0 Urban 0.027 0.10 0.29 2.65 1.70 80 Tc (hrs) 155 079 071 063 0.58 0.55

R (hrs}) 142 067 060 052 0.48 045

FG1 0.03 0.34 11.9 11.9 Urban 0.068 0.22 0.25 4.80 0.38 53 Tc (hrs} 093 072 0.684 055 0.50 0.47

R (hrs) 1.06 0.79 0.69 0.59 0.53 049

FQ2 0.05 0.44 11.4 11.4 Urban 0.061 0.23 0.25 4.80 0.36 55 Tc (hrs) 1.02 0.80 0.71 0.62 056 052

R (hrs) 1.14 (.87 _ 0.76 0.85 059 054

FO3 0.17 0.60 12.4 12.4 Urban 0.069 0.21 0.25 4.80 0.37 58 Te (hrs) 1.34  1.03 092 0.8 0.74 0.68

R (hrs) 0.94 070 0.62 0.54 049 0.45

FQ4 0.06 0.61 11.5 11.5 Urban 0.051 0.15 0.25 4.80 0.42 68 Tce (hrs} 1.04 (.83 0.75 Q.66 0.61 057

R (hrs) 129 1.01 0.80 0.78 0.71 068

F05 0.09 0.44 S.0 9.0 Urban 0.057 0.24 0.25 4.80 0.36 52 Te (hrs) 1.11 0.85 0.76 066 060 055

R (hrs} 0.87 0.65 0.57 0.49 044 040

FO6 0.10 0.48 8.6 8.6 Urban 0.057 0.23 0.25 4.80 0.36 49 Te {hrs) 1.23 094 0.83 0.72 065 0860

R {hrs} 094 070 0.61 .52 047 043

Fo7 0.25 1.02 10.0 10.0 Urban 0.028 0.10 0.29 2.65 1.70 80 Te {hrs) 093 078 070 082 0.58 0.54

R {hrs} 0.76 0.63 0.56 0.48 045 042

G0 0.05 0.44 9.0 9.0 Urban 0.062 0.21 0.25 4.80 0.38 57 Tc{hrs) 1.14  0.89 .79 0.89 0.63 0.59

R {hrs} 1.25 0.94 0.83 Q72 0.65 060

Joe Hydroloay * Non default value : (subbasn1}




Flood Control District of Maricopa County
SCOTTSDALE - GRANITE REEF ADMP

Sub Basin Data

Page 5 3/30/2002
Basin: 01, _ L Hyar
Sub Basin Parameters Rainfall Losses Return Period (Years)
Area Area Length Slope Adj Time-Area Kb 1A DTHETA  PSIF XKSAT RTIMP 2 5 10 25 50 100
ID (sq mi) (mi) (fymi) Slope (in) (in) (in/hr) (%)
Go2 0.08 0.50 12.3 12.3 Urban 0.066 0.21 0.25 4.80 0.38 52 Te (hrs) 118 091 186 070 .64 0.59

R (hrs) 111 €83 1.51 0.83 0.56 052

G03 0.09 0.51 27.6 27.6 Urban 0.055 0.23 0.25 5.60 0.26 55 Te (hrs) 070 055 049 043 039 037
R {hrs) 057 043 0.38 (.32 0.30 0.28

Go4 0.05 0.38 354 35.4 Urban 0.061 0.25 0.25 4.80 0.35 51 Tc {hrs) 0.88 043 c.40 035 0.32 0.30
R (hrs} 0.55 041 036 0.31 028 0.26

GO5 005 039 298 208  Urban 0.061 0.24 0.15 7.00 0.14 53 Tc(hrs) 058 1.58 040 036 034 032
R{hrs) 055 168 037 033 030 028

G06 0.13 0.46 20.0 20.0 Urban 0.028 0.10 0.29 265 1.70 80 Tc (hrs) 043 036 033 029 0.27 0.2
R {(hrs} 025 021 019  0.18 615 0.14

Joe Hydroloay * Non default value

fsubbasnt)







Granite Reef ADMP Route Information

Route Length Upstream | Downstream Slope Cross Section Type
1D {ft) Elevation Elevation {ft/ft)
RBO1 1320 1191 1188.5 0.0019 Ditch
REQ2 548 1207.8 1197.6 0.0186 Minor Arterial
RB03 1348 1202 1198 0.0030 Minor Arerial
RB05 271 1199 1197.6 0.0052 Minor Arerial
RBG7 1525 1207.9 1204 0.0026 Minor Arterial
RB12 4395 * * 0.0019 *(1) Shallow Flow
RB13 1269 * * 0.004 *(1) Shallow Flow
RB14 2746 * * 0.004 *(1) Major Areriat
RC 1217 1220.2 1218.6 0.0013 Major Arterial
BCO3 1097 1204 1203 0.0009 Channel
RC04 1563 12215 1204.8 0.0106 Major Arteriat
RC0O2 632 1218 1214 0.0063 Major Arlerial
RCO06 1271 1212 1204.9 0.0056 Channel
RCO7 2638 1227 1219 0.0030 Minor Arterial
RC08 2205 1217.7 1212 0.0026 Minor Arterial
RC09 3368 1228 1218 0.0030 Mingr Arterial
RC10 688 1225 1218.8 0.0090 Minor Arterial
RC11 1334 1218.8 1216.8 0.0015 Minor Artetial
RC12 2693 1223 1221 0.0007 Minor Arterial with a wall
RC13S 5187 * * 0.0058 *{1} Shallow Flow
RC13W 2052 * * 0.0044"(2) Storm Sewer
RDO1E 1315 1232 1228.8 0.0024 Major Arterial
RDO1S 2611 1233 1227 0.0023 Minor Arterial
RD02 1063 1228.8 1224 0.0045 Major Arterial
RDO3 1307 1224 1218.8 0.0040 Minor Arterial
RD04 1084 1234 1232 0.0018 Major Arterial
RDOSE 560 1239 1238 0.0018 Subdivision Road
RDOSE2 767 1238 1237 0.0013 Minor Arterial
RDOSS 2669 1239 1232 0.0026 Minor Arterial
RDO552 3035 1238 1228.8 0.0030 Minor Arterial
RDOG 609 1237 1235 0.0033 Mingr Arterial
RDO7 3657 1235 1224 0.0030 Minor Arterial
RDO8 2751 1234.3 1224 0.0037 Minor Arterial with a wall
REQIS 2567 1245 1236.7 0.0032 Subdivision Road
REQ2W 355 * * 0.0009*(2) Storm Sewer
REQ2S 2617 1244 1236.7 0.0028 Subdivision Road
REQ3S 3444 1244 1233 0.0032 Subdivision Road
REO3W 1504 * * 0.0009 Storm Sewer
RE04S 2636 1252 12451 0.0026 Minor Arterial
RED5S 3053 1250 12437 0.0021 Minor Arterial
REOSW 1490 * * 0.0021*(2) Stormn Sewer
REQ6 3333 1249 1244.5 0.0014 Minor Arterial with a wall
REQ7 1335 1253.3 1250 0.0025 Minor Arterial
REOB 1326 1252.8 1249 0.0028 Minor Arterial with a wall
RE09S 5501 1244.5 1224 0.0037 Minor Arterial along Pima Rd.
REQSW 779 * * 0.0009*(2) Storm Sewer
RF1S 2619 1260 1252 0.0031 Minor Arterial
RF028 1338 1256.3 1253.3 0.0022 Minor Arterial
RFO2W 1310 * * 0.001*(2) Storm Sewer
RF03 482 1267.7 1256 0.0035 Minor Arterial
RFO4S 2652 1266 1259.8 0.0023 Minor Arterial
RFOQ5S8 2167 1264.4 1257.4 0.0032 Minor Arterial
RFO5W 1302 * * 0.004*(2) Storm Sewer
RF06 1299 1267.4 1264.8 0.0020 Minor Arterial
RFO7W 1315 * * 0.001 *(2) Storm Sewer
RFO7S 5280 1257 1245 0.0023 Minor Arterial along Pima Rd.
RG018 2625 1269.8 1266 0.0014 Minor Arterial
RG02 1358 1269.9 1267.4 0.0018 Minor Arterial
RG0O3S 1322 1273 1269.8 0.0024 Minor Arterial
RG04 1338 1274.3 1269.9 (.0033 Subdivision Road
RG0S5 1994 1275 1269.9 0.0026 Subdivision Road
RGO6S 5286 1272 1257 0.0028 Minor Arterial along Pima Rd.

Notes: 1) The slope was estimated because there was no topo information.
2} The storm sewer's slope was taken from the as-built inofmation.
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