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INDIAN BEND WASH PROJECT
DRAINAGE STUDY

OBJECTIVE

"This study was initiated by the Flood Control
District of Maricopa County, Arizona, for the purpose
of determining the 100-year flood flows and alterna-
tive methods for handling these flows which would be
diverted by the Indian Bend Wash Inlet Project. The
drainage study is to include an evaluation of the
flows at the intersections of Indian Bend Road with
Scottsdale Road and with Hayden Road. It is also to
include an area east of Hayden Road, south of the

Arizona Canal, and north of Valley Vista Lane.

GENERAL INVESTIGATION

Drainage areas were developed from available aerial
topography within the study area and additional aerial
photography flown for the study. ATl drainage delinea-
tion as shown on Plate No. 1 was verified by field in-
spection of the study area. Flows for the 100-year flood
were developed using the procedures outlined in the manu-
al, "Hydrologic Design for Highway Drainage in Arizona",
published by the Arizona Highway Department. The
Arizona Highway Department uses two basic methods for
computing runoff from small drainage basins, the Soil

Conservation Service Method and the Rational Method.
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HYDROLOGIC INVESTIGATION

~ Flows were developed for four different areas as
indicated on Plate No. 1: (1) Area west of Scottsdale
Road shown as Area Number 1; (2) Areas north of Indian
Bend Road between Pima Road and Indian Bend Wash shown
as Area Numbers 2, 3, 4, 5; (3) Area east of Indian
Bend Wash south of the Arizona Canal shown as Area
Numbers 6, 7, 8, 9, and 10, and (4) Area south of
Indian Bend Road shown as Area 11. For Area Number 1,
the "Soil Conservation Method" wasbused for computing
the runoff. Although this area is basically an urban
area, the one acre zoning and the nature of the terrain
indicated that the S.C.S. "Unit Hydrograph Approach"

would yield the most realistic results of the study.

Because of the size of the areas, and the extent
of existing and anticipated development in the areas
east of Indian Bend Wash, the Rational Method was used

for computing the runoff.

A. Rainfall
Rainfall Depth - Duration Frequency curves
were developed for the study area from the preci-
pitation maps prepared by the U.S. Weafher Bureau.
Rainfall amounts for the 100-year frequency with
durations of 5 minutes to 24 hour durations are

shown on Plate No. 2.
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B. Rainfall-Runoff.

Runoff for the unit hydrograph method was com-
puted using the S.C.S. "Runoff Curve Number" procedure.
The curve number is indicative of the amount of runoff

a storm will produce depending on the land use, type of

e n®ms om®me ww

vegetation, and the hydrologic s0il group. The general
vegetation in the area west of Scottsdale Road is desert
brush with an estimated density of 15%. The hydrologic
soil group in this area is Group "C". Based on these
combined factors, a runoff curve number of 89 was used.
In the two study areas east of Indian Bend
Wash, the urbanization consists primarily of single-

family homes with some multi-family units. The ASCE

manual “Design and Construction of Sanitary and Storm
Sewers", dated 1969, shows a range of Runoff Coefficients
for the Rational Method as follows:

Description of Area Runoff Coefficients

Residential
Single Family 0.30 - 0.50
Multi-Units 0.40 - 0.60
A conservative runoff coefficient of 0.50 was selected

for use in the study.
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RESULTS OF STUDY

A. Area 1.

This area of 1.43 square miles begins on the
north slope of Camelback Mountain and flows for 2.4
miles in an easterly direction, draining the area
bounded on the north by Indian Bend Road, and, generally,
Lincoln Drive on the south. The drainage flows through
a fairly well defined wash north of Lincoln Drive until
it reaches a point just west of Scottsdale Road. At
this point, the flows become divided sheet flow breaking
to the northeast and the southeast. The flows that
find their ﬁay to Indian Bend Road and ultimately
Indian Bend Wash are the flows this study is concerned
with. The total 100-year flow for Area No. 1 was
computed to be 1,235 CFS. A complete breakdown of the
computations is shown on Exhibit No. 1. Of the total
100-year flow reaching Scottsdale Road, 640 CFS is
estimated to flow northeasterly and 595 CFS southeasterly

as shown on Exhibit No. 2.

75 CFS of the total northeasterly flow (640 CFS)
will pass under Scottsdale Road via CMP culverts located
along the roadway as shown on Exhibit No. 3. The
remaining runoff, 565 CFS will flow to the north paralleling
Scottsdale Road to its intersection with Indian Bend
Road. At this point 55 CFS will be carried under |
Scottsdale Road directly into McCormick Railroad Park

while 250 CFS will pass over Indian Bend Road and flow




EXHIBIT NO. 1

HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART 1

LOCATION DATA:
Highway Indian Bend Road @ Scottsdale Rd. County

L.ocation

Project No. _ Indian Bend Wash Station

Name of Stream Area No. 1

DESIGN DATA:

Design Frequency 100 years
Drainage Area 1.43 square miles
Drainage Length 12,700 feet
Elevation
Top of Drainage Area 2,000 feet
At Structure 1,300 feet
Drainage Area Slope 5.4 %e
Drainage Width 3,800 feet
Width factor Wf 0.89
Vegetative Cover Type Desert Brush
Vegetative Cover Density 15 %
Soil Group C
Precipitation
P = 6 hour = 3.25 inches
P = 24 hour = 3.90 inches
DESIGN COMPUTATION:
Precipitation P =1hour = 2.54 inches
Curve Number 89
Runoff Q= 1.50 inches
Time of Concentration Tc 0.95 hours
Time of Peak Tp=Tec)Wg) 0.84 hours
Peak Discharge Qp=484A0Q= 484(1.43)(15)
Tp 0.84
= 1,235 cfs
Computed by D. Gilbertson Date 1/6/78
(1) STA Slope  T¢
0+00 - 16+00 = S1 = 650/1600 = 35% 0.06 Hr.
16+00 - 127+00 = S2 = 140/11,100 = 1.3% 0.89 Hr.
Total 0.95 Hr.
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northward along Scottsdale Road. 260 CFS will flow
easterly across the intersection into Indian Bend Road,
this flow will be divided equally between east and west
bound traffic lanes. A contemporaneous flow of 45 CFS
will flow under Scottsdale Road through a CMP culvert
located immediately north of the intersection. See
Appendix A and Exhibit No. 3 for further information
regarding the division of flow at the interseﬁtion of

Scottsdale Road and Indian Bend Road.

To accommodate runoff intercepted by the
vertical relocation of Indian Bend Road, a drainage
structure is required under the roadway approximately
1200 feet east of Scottsdale Road. The facility should
be designed to have a capacity of 375 CFS. Also an
open channel is required north of and parallel to
Indian Bend Road from the projects beginning to Indian
Bend Wash. The design capacity of this channel should
be 700 CFS. See Exhibit No. 3 for location, and

design flows for the aforementioned improvements.

B. Areas 2, 3, 4 § 5.

These areas have a combined drainage area of
0.8 square miles and are located on the north side of
Indian Bend Road between Indian Bend Wash and Pima
Road. Each of the areas drain south to Indian Bend

Road. The 100-year peak flow was computed using the
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Rational Method for each of these areas as shown below:

Drainage Area 100-Yr. Discharge

Area No. (AC) (CES)
2 18 61
3 42 84
4 32 86
5 418 533

Complete computations are shown on Exhibit No. 4. The
direction and estimated 100-year flow at the intersec-
tion of Indian Bend Road and Hayden Road are shown

below:

. e w
s . EXIsT. &
4 * - " " "
ug;) 50 ,/,127x43CMP 2
L 70CFS 20
o

,éb/NDIAN BEND ROAD

k/
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FUTURE

Except for 20 CFS that flows west through the culvert
under Hayden Road, all runoff from Area No. 5 will
cross Indian Bend Road and flow into the interceptor
channel when it is constructed. Runoff from Area No. 4

flows south across the intersection and will drain
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EXHIBIT NO. 4
INDIAN BEND WASH PROJECT
INDIAN BEND ROAD

AT
HAYDEN ROAD

AREA NO. 2 3
DRAINAGE AREA (AC) 18 152
Length (Ft.) 1,560 5,500
Elev. (Max.) (Ft.M.S.L.)
Elev. (Min.) (Ft.M.S.L.)

Elev. (Ft.)
STope (%) 0.30(1)  0.31(1)
Vel. (Ft./sec.)  2.5(2) 3,203
T, (Min.) 1 29
C 0.50 0.50
I (In/Hr.) 6.80 4.0
A (AC) 18 42
Q =CIA (CFS) 61 84

(1) Based on Street Plans
(2) Based on Est. Vel. of Flow In Street

(3) Te = .04593 L°77 (KIRPICH EQUATION)
~—=.385
S

3,200
1,292
1,282
10
0.31
3.2(2)
17
0.50
5.40
32
86

6,800
1,307
1,281
26
0.38

60(3)
0.50
2.55
418
533
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directly into the proposed interceptor channel. Area
No. 3 flows down the west side of Hayden Road to its
intersection with Indian Bend Road. At this point 50
CFS would enter a ditch adjacent Indian Road, and flow
west into Indian Bend Wash. Since the roadside ditch
has a maximum capacity of 70 CFS, 34 CFS from Area No.
3 would flow across the intersection. Area No. 2
dischdarges directly into Indian Bend Road via 78th

Place.

Vertical relocation of Indian Bend Road will
necessitate construction of a storm drain sized to
accommodate approximately 98 CFS. The inlet for this
facility should be constructed on the east side of 78th
Place north of Indian Bend Road. The outlet would dis-
charge directly into the wash some 1100 feet to the
west. A flap gate will be required on this facility.
Appendix B contains calculations regarding the division
of flows for the intersection of Indian Bend and Hayden

Roads.

C. Areas 6, 7, 8, 9 § 10.

These areas are located south of the Arizona
Canal and flow southerly, ultimately discharging into
Indian Bend Wash. The 100-year peak flows computed

using the Rational Method are shown below:
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Drainage Area 100-Yr. Drainage

Area No. (AC) (CFS)
6 51 84
TA 80 156
7B 13 62
7C 9 29
8 8 20
9 48 96
10 97 150

Complete computations are shown on Exhibit No. 5.
Under project conditions Area No. 6 will drain directly
to Indian Bend Wash. Area No. 7 will drain generally
to the south and southwest to the intersection of
Valley Vista and Hayden Road. Area No. 8 is on a fill
and drains to the intersection of Valley Vista and
Hayden Road. Runoff from Areas No. 9 and No. 10 (145
acres) flow to the south along 82nd Street, dividing
eventually entering Indian Bend Wash. During peak
flows, runoff from Areas No. 9 and No. 10 is diverted
through the Saguaro High School grounds and along
Valley Vista Lane west to Hayden Road. A diagram
showing the direction and quantity of flows for the
100-year flood is shown on Exhibit No. 6. See Appendix
C detailed hydrologic and hydraulic data.

The vertical relocation of Hayden Road and
Valley Vista Lane and attendant flood wall construction
will intercept storm water generated Areas Nos. 7 thru

10. To accommodate these flows, several side drains




EXHIBIT NO. §
INDIAN BEND WASH PROJECT
HAYDEN ROAD
AT

VALLEY VISTA AVENUE

(1) KIRPICH EQUATION T. = .04593 L 77

T5.385

AREA NO. 6 A 7B 7C 8 9 10
DRAINAGE AREA (AC) 51 80 9 13 8 48 97
Length (Ft.) 3,200 2,800 800 800 900 2,700 4,200
Elev. (Ft.) 7.0 10.0 3.0 2.0 0.5 10.0  12.0
Slope (Ft/Ft.) 0.0022 0.0036 0.0038 0.0025 - 0.0006 0.0037 0.0029
Te (1) (Min.) 41 31 11 . 14 21 30 46

C (Fig. 3-3) 0.5 0.5 0.5 0.8 0.5 0.5 0.5

I (In/Hr.) 3.3 3.9 6.5 6.0 4.9 4.0 3.1

A (Ac) 51 80 9 13 8 48 97

Q = CIA (CFS) 84 156 29 62 20 96 150
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are required. Exhibit No. 7 depicts the location and
design flows for each drainage structure. Following is

a brief description of each storm drain.

Hayden Road

A side drain is required approximately
2000 feet north of McDonald to replace the
existing 24" reinforced concrete pipe that
will be abandoned with flood wall construc-
tion. The structure should be considered
a replacement facility and have a design
capacity of 11 CFS. See Sheet C-2.

Valley Vista Lane
Areas 7A & 7B

- Storm water generated in Areas 7A and
7B, 185 cfs will flow to southwest corner of
Area 7B where it will be intercepted by the
flood wall. An inlet should be constructed
approximately 170 feet east of Hayden Road
adjacent to flood wall. The design capacity
should be 25 CFS. A second inlet should be
located approximately 450 feet east of
Hayden Road to accommodate the remaining
100-year flow of 160 CFS.

The 66 CFS diverted from Area 9 to
Area 7A will not necessitate an increase in
the 185 CFS design discharge due to a long
flow time from 82nd Street to the inlet.
Since the area north of Saguaro High School
from Hayden Road to 82nd Street is irrigated
playgrounds, a large shallow ponding area is
created.

Areas 7C, 8 & 10

Storm water produced in these areas will
be intercepted by the vertical relocation of
Valley Vista Lane. Sheet No. 3 of Appendix C
indicates the design flow for the combined
areas to be 156 CFS. To accommodate this flow
two structures should be constructed on the
north and south sides of Valley Vista Lane
approximately 680 feet east of Hayden Road.
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The first located on the north side of the
roadway should be a curb inlet designed

to accommodate 10 CFS while the second
structure should be adjacent the south
right-of-way line and have a capacity of
146 CFS.

A storm drain manhole should be con-
structed as shown on Exhibit No. 6 to
intercept an existing 18" storm drain.

The 18" reinforced concrete pipe must be
abandoned when the flood wall is constructed
and flow from it 4 CFS will have to be

added to the 100-year discharge of Areas 7C,
8 and 10 when sizing the storm drain.

Exhibit No. 6 depicts the location and
design flows of side drains required by the
project at Hayden Road and Valley Vista Lane.

D. Area 11

Area 11 is located south of Indian Bend Road

and west of the proposed hotel access road. See

Figure 1. The 100-year peak flow from Area No. 11

computed by the rational method follows:

DRAINAGE AREA 11

SIZE (Acres) 8.3
Length 830
Elev. 7.5
Slope (Ft/Ft.) 0.009
Tc (Min.) 8.5
C 0.5
I 72. in/hr.
A (Ac) 8.3 Ac
Q 30 CFS

T. = 0.04593 L 0-77
g0.385
To accommodate the 100-year runoff (30 CFS), a side
drain is required, and should be located approximately

1950 feet east of Scottsdale Road. Since this facility
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discharges directly into Indian Bend Road, a flap gate

is required.

RECOMMENDATIONS

Following is a summary of the drainage improvements
recommended in this report by location, type and maximum

design flow.

DESIGN
LOCATION TYPE FLOW CFS
Indian Bend Road Station 1
17+90 Box Culvert 375
16+50 to
23+00 Open Channel 700
24+40 Side Drain w/Flap Gate 30
50+00 Side Drain w/Flap Gate 98
Hayden Road Station 2
19+80 Side Drain w/Flap Gate 11
Valley Vista Lane Station 3
1+70 Side Drain w/Flap Gate 25
4+50 Side Drain w/Flap Gate 160
6+80 Manhole 4
Curb Inlet 10
Headwall § Inlet 146

1. Intersection of Scottsdale Road and Indian Bend Road
Monument line = 5+00

Z. Intersection of McDonald Drive and Hayden Road
Monument line = 0+00

3. Intersection of Valley Vista Lane and Hayden Road
Monument line = 0+00

NOTE: Stationing proceeds south to north and east to west.
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